Basic Organic Chemistry & Organ Systems
From atoms to compounds (3.2)
· 25% of the elements on the periodic table of elements, are essential for life. Not just human life but all living organisms. 
· We share chemical similarities with other organisms such as plants and animals. 
· Matter is anything that takes up space and the smallest unit of matter is the ‘atom’
· The human body is composed of matter representing more than 23 elements and trillions of atoms.

· Atoms and their subatomic particles
· Atoms are composed of subatomic particles know as;
· Positively charged protons and neutrons are at the core of the atom (they carry no charge). This is known as the atomic nucleus 
· Negatively charges electrons form a cloud around the nucleus.
· Under normal conditions an atom has an equal number of electrons and protons. 
· The most important factor is the number of electrons orbiting the outer shell. All atoms on the periodic table, with the exception of hydrogen have two electrons orbiting the first inner shell.
· The second shell varies between 1 and 8 orbiting electrons. 
· If an atom has a third shell that shell can also carry between 1 to 8 electrons as well. The third shell and the electrons orbiting it are referred to as the “valence shell” and the “valence electrons”.  
· Valence shells & electrons
· The chemical behavior of an atom is determined by the valence electrons. Valence shells are completely filled when they have 8 orbiting electrons. It is then a chemically inert valence shell that is fully occupied. 
· An atom’s quest is to have fully occupied valence shells. 
· Covalent Bonds
· Atoms with incomplete shells will pair up with other atoms to share or transfer electrons. This process creates covalent bonds. Which are strong chemical bonds formed between atoms by sharing electrons. 
· Ionic Bonds
· Ionic bonds form when one atom gives up one or more electrons to another atom. 
· Dissociative Chemicals that break up are called Ionic Bonds (ex. Salt). 



Solutions, Solubility, Enzymes & the pH Scale (3.3)
· What is a solution?
· Properly refining and visualizing a solution is important when trying to understand how nutrients are delivered to individual cells. 
· A solution is a homogeneous mixture of two or more compounds.
· The major component is the solvent.
· The minor component is the solute. 
· In an aqueous solution, water is the solvent
· Blood plasma is an aqueous solution
· 92% of the plasma is water.
· Solutes dissolve in the plasma, such as; proteins, glucose, vitamins…
· Blood capillary 
· A blood capillary is the tinniest of blood vessels
· Fluid in between cells
· A cell can be any cell bathed in this fluid
· Suspended in this fluid are nutrients from the foods you eat
· Cells can now take up these nutrients to meet their cellular needs
· Atoms in a molecule attract electrons to varying degrees.
· Electronegativity is an atoms attraction for the electrons in a chemical bond.
· Atoms differ in electronegativity.
· The more electronegatively charged an atom. The more it pulls shared electrons atoms towards itself. 
· The oxygen atom is very electronegative. In an oxygen-hydrogen bond, the shared electrons spend more time orbiting the oxygen atom. 
· Polar Molecules
· Molecules with partial charges created by electronegative atoms are called polar molecules.
· Polar molecules interact with other polar molecules to form weak hydrogen bonds.
· A Hydrogen bond is a type of bond between an electronegative atom and a hydrogen atom bonded to another electronegative atom. Hydrogen bonds can occur between molecules (as in water) or within parts of a single molecule (as in protein). 
· The oxygen atoms are attracted to neighboring slightly positive hydrogen atoms.
· Example of a polar molecule is “glucose”. 
· Lipids are non-polar molecules that are unable to associate with water. 
· Starch Solubility
· Starch does not dissolve in water. Plants pack starch into tight dense granules.
· The temperature where starch becomes an amorphous network of starch and water intermingles is called the gelation temperature. At gelation, the starch water thickens. 
· This is why cornstarch or flour is used to thicken sauce. 
· Wheat and corn are seeds packed with starch.

· Enzymes 
· Enzymes are proteins, and thus, easily dissolve in solution. In the absence of enzymes, absorption of would be impossible. 
· Enzymes always have very specific three-dimensional structures that allow only certain compounds to bond.
· An enzyme’s three-dimensional shape is the result of hydrogen bonds. This means that we can easily change an enzyme’s shape.  
· The pH of Fluids
· The pH is crucial to activating enzymes to facilitate digestion.
· An enzyme that works to digest food in your mouth will not work in your stomach due to change in pH causing enzyme to change shape. 
· The pH is a measure of the concentration of hydrogen ions (H*).
· The pH scale ranges from 1 to 14.
· Hydrogen ions interfere with hydrogen bonds.
· Influence of pH on protein structure
· The functionality of enzymes in the digestive system is controlled by the pH of the solution in which they are suspended.
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The Digestive System (3.4)
· A set of organs that work cooperatively to digest food and deliver nutrients.
· Human are multicellular creatures







Mouth & Stomach:


The Digestive System (3.4)
· Absorption is the transfer of nutrients from the gastrointestinal tract into the blood or lymph vessels.
· Lymphatic vessel
· The lymph vessel which carries lipids leads to the left subclavian vein. Which is where the digestive system meets the circulatory system. 

· Accessory Organs are intimately connected. With the small intestine in direct physical contact with the pancreas & gallbladder. Substances produced in the liver, gallbladder and pancreas travel through tiny ducts and get released into the Duodenum.
· Pancreas
· Gallbladder
· Liver
· The nutrients absorbed from all over the intestines are delivered to the liver via the hepatic portal vein. The blood vessels inside the liver split into thousands of tiny little capillaries. Allowing for the liver cells to be the first to receive nutrients.

· Elimination is the process whereby solid waste is removed from the body.
· Solid waste is eliminated through the large intestine. 
· Waste in the large intestine mixes with Gut Flora microbe.
· Very little proteins, carbohydrates or fats enter this area.
· The large intestine absorbs water and some minerals.
· Microbes sustain themselves by feasting on fiber in addition to other compounds. 	Comment by charles berke: The diversity and function of these microbes is a very active area of research.
 There are about 400 species of bacteria that reside in the large intestine.
  The Circulatory System (3.5)
· The heart acts as a pump to keep blood moving throughout our system.
· The network of blood vessels includes:
· Arteries
· Are large enough to see with the naked eye.
· Arterioles
· Are smaller and branch out into millions of tiny blood capillaries. 
· Capillaries
· Capillaries are the site of nutrient exchange between blood and the cells of the body occurs. 
· For example, you cut your finger. Tiny capillary cells neighbor the ruptured vessel. The flood that pools on the surface of your skin proceeding the rupture actually, contains the nutrients from your most recent meals. 
· Venules
· Veins









Cells come together to form - 


Tissues, which then in turn form - 


The Organ System


Organs, which all come together to form -  


There are various types of tissues.
1. Epithelial
2. Connective
3. Muscle
4. Neural
These 4 tissues come together to form organs.


Organs come together to form organ systems. The digestive system is connected from end to end with a holllow tube known as the lumen. The lumen runs through your entire digestive track.


The Functions of the Digestive System:
1. Digestion
2. Absorbtion
3. Elimination
Functions aided by epithelial cells make up the innermost linning of the digestive tract.



The mouth and stomach conduct both chemical and mechanical breakdowns of foods. 


Mixed with stomach secretions food becomes chyme.


Teaspoons of chyme at a time slowly move into the small intestine. 


The small intestines architechture.
- The wall of the small intestine is wrinkled into thousands of folds and is carpeted with villi.


 Circular folds along the lumen have these tiny finger like projections called villi.


Muscular contractions churn the food





The Salivary glands secrete saliva to begin the process of digestion. 


Each villis is penertratted by two types of vessels. Blood vessels & Lymphatic (lacteal) vessel.








 Villi lined with epitherlial cells to help nutrients absorb quickly and efficiently. 


Atoms come together to form chemical bonds in an ordered and stable arrangement.


Which then becomes a molecule.


When a molecule has two or more different elements it is called a compound. 


