1) Fats/Lipids
2) Practice Question: Referring to specific molecules and organs, explain how both Type 1 and Type 2 diabetes cause problems with this lock and key situation.
3) Checking in: (Review of molecules)

· What are the monomers of carbohydrates called?  Give an example of one of these.

· What are the polymers? Give an example of one of these.

· Name one function of carbohydrates.

4) Discussion: Is it true that we are what we eat?

5) What are the main types of molecules that living things are made of? 

· Inorganics - Made of water and salt - do not contain carbon

· Also made of molecules that contain carbon - carbs, lipids, proteins, nucleic acids. Today, we’ll focus mostly on carbs… may get to lipids.

· Carbon is key ingredient in the molecules of living things - many options in bonding, can create many shapes and bond in diff configurations -> 

· Carbon has 8 spots in its outer shell for electrons, but only 4 are filled = > that means it can make bonds with 4 other atoms/molecules = like someone having 4 hands to link with (think of bonding activity).
6) Many Biological Molecules Connect to Form Large Molecules

· Biol molecs are often HUGE. Have small units that stack of connect to form larger units - like legos. 

· Individual legos (or MONOMERS Mer= molecule, mono=single ) connect together to form lego structures (POLYMERS poly=many).

· Our cells make polymers out of monomers through a DEHYDRATION REACTION -water is lost to make room for more bonding.

· Our cells can also break polymers up into monomers through HYDROLYSIS - water is added
7) Lipid (Fat) Monomers

· Fat is made up of molecules of triglycerides

· Building blocks are fatty acids  - what’s the difference between the top and the bottom monomer? 
· Can be saturated or unsaturated - bottom one doesn’t have maximum # of hydrogen bonds

· Glycerol -sugar alcohol

· Phospholipids have 3-carbon glycerol backbone.  2 fatty acids and 1 phosphate group.  The phosphate end can mix with water. (lecithin is an emulsifier - can mix with fat and water - often added to mix oil and water - usch as in mayo).  Only2% of our fat intake is from phospholipids.  Not a problem because body can make phospholipids from triglycerides 
8) Features of Fatty Acid

· Fatty acids are composed of the same elements as carbohydrates: carbon, hydrogen, and oxygen. The major difference is that fats have almost twice as many hydrogen atoms as carbs. This difference is important because the number of hydrogen atoms in a substance is a good predictor of how much energy it has. Thus, we see why lipids provide more calories per gram than do carbs or protein.

· A fatty acid is a chain of carbons linked together. On one end of the chain is a carboxyl group represented by COOH. This end allows the fatty acid to mix with water. The other end has the methyl, CH3. This end is termed hydrophobic because it does not mix with water. The chain in between is also hydrophobic, so the shorter the chain, the better it mixes with water.  
9) Saturated vs. Unsaturated

· If a fatty acid’s chain is fully saturated with hydrogen, meaning there are no double bonds, then the fatty acid is called a saturated fat. If a single double bond is present in the chain the fatty acid is called monounsaturated, and if there are two or more double bonds it is called polyunsaturated.

· Saturated fats are typically solid at room temperature and are found in meats, whole dairy products, and tropical oils. A diet high in these fats increases the risk of heart disease and cancer.

· Polyunsaturated fats are found in sunflower seeds, flaxseed, fish, corn, and safflower oil. Monounsaturated fat is found in olive oil, nuts, avocados, etc.

10) What kinds of unsaturated fatty acids should I eat?

· Polyunsaturated fats (sunflower, flax seed, corn, and safflower oils.  Also veggies, flax, and fish oils) tend to help your body get rid of newly formed cholesterol. Thus, they keep the blood cholesterol level down and reduce cholesterol deposits in artery walls. Recent research has shown that monounsaturated fats (canola and olive oil, macad nuts, sesame, avocado.) may also help reduce blood cholesterol as long as the diet is very low in saturated fat.

· Both types of unsaturated fats may help lower your blood cholesterol level when used in place of saturated fats in your diet. But you should be moderate in eating all types of fat, because fats contain more than twice the calories of either protein or carbohydrate. 

· Fatty fish twice per week and plenty of flaxseed, canola, soybean oils and walnuts) or can use supplements

11) There are all kinds of unsaturated fatty acids

· The essential fatty acids are polyunsaturated -  omega 3 and omega 6 (refer to where the double bonds are located.)  

· Omega 6s compose cell membranes and are precursors to many biological compounds in body. Soybean, corn, and safflower oils.

· Omega 3s also compose cell membranes and help prevent tissue inflammation, heart disease, and formation of blood clots.  Most Americans don’t get enough - soybean and canola oil, wanuts, flaxseed. Coldwater fish mostly, but can be found in small amounts in other fish.

· EPA and DHA (eicosapentanaeoic acid and docosahexaenoic acid) are also omega 3s - abundant in coldwater fish like salmon, herring, trout. 

· The human body can (and in case of a purely vegetarian diet often must, unless the aforementioned algae or supplements derived from them are consumed) also convert alpha-

 HYPERLINK "http://en.wikipedia.org/wiki/Alpha-Linolenic_acid" linolenic

 HYPERLINK "http://en.wikipedia.org/wiki/Alpha-Linolenic_acid"  acid (ALA) to EPA, but this is much less efficient than the resorption of EPA from food containing it, and ALA is itself an essential fatty acid, an appropriate supply of which must be ensured. Because EPA is also a precursor to docosahexaenoic

 HYPERLINK "http://en.wikipedia.org/wiki/Docosahexaenoic_acid"  acid (DHA), ensuring a sufficient level of EPA on a diet containing neither EPA nor DHA is harder both because of the extra metabolic work required to synthesize EPA and because of the use of EPA to metabolize DHA. Medical conditions like diabetes or certain allergies may significantly limit the human body's capacity for metabolization of EPA from ALA.[4] 
· In addition, fish, flax, and hemp oils contain the longer-chain omega-3 fatty acids eicosapentaenoic

 HYPERLINK "http://en.wikipedia.org/wiki/Eicosapentaenoic_acid"  acid (EPA) and docosahexaenoic

 HYPERLINK "http://en.wikipedia.org/wiki/Docosahexaenoic_acid"  acid (DHA). Other marine oils, such as from seal, also contain significant amounts of docosapentaenoic

 HYPERLINK "http://en.wikipedia.org/wiki/Docosapentaenoic_acid"  acid (DPA), which is also an omega-3 fatty acid. Although the body to some extent can convert ALA into these longer-chain omega-3 fatty acids, the omega-3 fatty acids found in marine oils help fulfill the requirement of essential fatty acids (and have been shown to have wholesome properties of their own).

· Since they cannot be made in the body from other substrates and must be supplied in food, they are called essential fatty acids. Mammals lack the ability to introduce double bonds in fatty acids beyond carbons 9 and 10. Hence linoleic acid and alpha-linolenic acid are essential fatty acids for humans.

· In the body, essential fatty acids are primarily used to produce hormone-like substances that regulate a wide range of functions, including blood pressure, blood clotting, blood lipid levels, the immune response, and the inflammation response to injury infection.
12) Are Essential Fatty Acids Important for Brain Functions?

· The essential fatty acids are important in several human body systems, including the immune system and in blood pressure regulation, since they are used to make compounds such as prostaglandins. The brain has increased amounts of linoleic and alpha-linolenic acid derivatives. Changes in the levels and balance of these fatty acids due to a typical Western diet rich in omega-6 and poor in omega-3 fatty acids is alleged [3] to be associated with depression and behavioral change, including violence. The actual connection, if any, is still under investigation. 
· Changing to a diet richer in omega-3 fatty acids, or consumption of supplements to compensate for a dietary imbalance, has been associated with reduced violent behavior[4] and increased attention span, but the mechanisms for the effect are still unclear. So far, at least three human studies have shown results that support this: two school studies[citation needed][5] as well as a double blind study in a prison.

· Prostaglandin - They are mediators and have a variety of strong physiological effects, such as regulating the contraction and relaxation of smooth muscle tissue.[1] Prostaglandins are not hormones, but autocrines or paracrines, which are locally acting messenger molecules. They differ from hormones in that they are not produced at a discrete site but in many places throughout the human body. Also, their target cells are present in the immediate vicinity of the site of their excretion (of which there are many).

· cause constriction or dilation in vascular smooth muscle cells 

· cause aggregation or disaggregation of platelets 

· sensitize spinal neurons to pain 

· decrease intraocular pressure

· regulate inflammatory mediation 

· regulate calcium movement 

· control hormone regulation 

· control cell growth 

· acts on thermoregulatory center of hypothalamus to produce fever 
13) Types of Fatty Acids in Foods

· Foods contain a mixture of fats but are often classified by the fat of which they have the most. So meat is considered a source of saturated fat even though it has small amounts of mono- and polyunsaturated fat .

· Omega 3s - fish, walnuts, flaxseed oil and green leafy vegetables. One example of eating adequate omega-3 fats is to eat 2 salmons a week or 1 gram of omega-3-fatty acid supplement daily.

14) Hydrogenation

· Have you ever looked at a label on a margarine container and noticed that it is made from vegetable oil? If so, you probably wondered how they transformed the liquid vegetable oil into a solid. The answer is hydrogenation. 
· Hydrogen is added to unsaturated fatty acids under intense heat to reduce the number of double bonds. This makes the product more solid and less susceptible to spoiling. 
· The downside is that adding hydrogen changes the bond structure from a normal cis formation to the unnatural trans formation. That is why they are called trans fatty acids. The ingredients portion of the label calls them “partially hydrogenated _______ oil.” 
· The Nutrition Facts panel lists them as trans fats. Manufacturers were required to list them on the Nutrition Facts panel starting in 2006. This mandate was in response to information that trans fats, like saturated fats, increase the risk of heart disease.
· Legislation in many states bans trans fats. This is a good topic to discuss with your students. Do they think states or government should get involved?
15) Why are partially hydrogenated fats bad?

· Since saturated fats turn soild at room temperature, they are desirable to food manufacturers.  Can convert unsat to sat by adding hydrogen (hydrogenation). This creates trans fat which is really unhealthy - leads to coronary heart disease.

· Keep in mind, though, that according to the FDA, a product claiming to have zero trans fat can actually contain up to a half gram. (Canada set a different standard of zero as under 0.2 grams.) So you may still want to scan the ingredient list for "partially hydrogenated vegetable oil" and "vegetable shortening," and look for an alternative product without those words, especially if it's something you eat regularly. 
16) Discuss:
· Explain (biologically) how saturated fatty acids are different from unsaturated fatty acids. Discuss each molecule’s structure.

· How are polyunsaturated different from monounsaturated structurally?

· What foods are these fatty acids found in?

· Which are considered healthy? Unhealthy?
17) Lipid (Fat) Polymers: Triglycerides 
· NOT water soluble
· Think oil water/salad dressing - oil (lipid) separates from vinegar (mostly water)

· Phospholipids have 3 carbon glycerol backbone, but phosphate group bound to last one.  - only 2 percent of the fat we eat is from phospho lipids.  Not a prob bc body can make phospholipids from triglycerides in cells.   Phospholipids compose cell membranes and blood lipoproteins. 
18) Cholesterol/Steroids - not water soluble. 
· Non-polar, so also grouped here, though diff in structure and function.  Cholesterol is converted to hormones and is significant in your body.  

· Anabolic steroids resemble natural steroids, specifically testosterone, male sex hormone. Cholesterol is vital because it is converted to hormones. If it is too high, however, it may lead to heart disease.  Cholesterol is a nonessential nutrient 
19) What is Cholesterol?

· If someone asked you to explain what cholesterol is and its role in your body, how would you explain it?

· What’s the difference between bad cholesterol and good cholesterol?
20) Cholesterol

· Remember bile?  Cholesterol is pulled from the blood to the liver to make more bile – bile binds to fiber, which is why eating fiber is so important for lowering blood cholesterol.

· Cholesterol is one of the best known fats. Many people try to lower their blood cholesterol. But cholesterol is important for health, as we need it to make hormones, vitamin D, and other compounds. Our liver makes all the cholesterol we need, so including it in our diets is unnecessary. Saturated fats and trans fats raise blood cholesterol more than dietary cholesterol does. So if you need to lower your cholesterol, it is best to decrease consumption of foods that contain these fats.
21) What are Lipoproteins? 

· Remember lipids not soluble in water - this is a problem for transport in the blood.  Adding a protein to these lipids in a spherical structure alllows them to be more water coluble so they can be transported!

· Chylomicrons are lipoproteins formed after long chain fats are absorbed from the digestive tract (we will discuss these more in Chapter 6).

· VLDLs are synthesized in the liver. They transport triglycerides and cholesterol throughout the body.  After delivery of triglycerides, they become smaller and denser but cholesterol rich.-> LDLS

· LDLs are formed as soon as VLDLs deliver some of their triglycerides to the cells. They are often referred to as “bad” cholesterol because they increase your risk of heart disease if your blood levels for these are too high. Deliver cholesterol to tissues in high amounts if lots of them!!  Esp to blood

· HDLs are made in the liver. They remove cholesterol from the body. A high level of HDLs helps prevent heart disease. Exercise and estrogen increase HDLs. HDLs are often referred to as “good” cholesterol. Remove excess chol from cells and vessels and return it to liver for breakdown and elimination
· The ratio of HDLs to LDLs is very important. Optimal 3.5:1 but no higher than 5 to 1.
22) What is in a lipoprotein?

23) Where do lipoproteins come from?

24) Limiting cholesterol

25) AHA Recommendations

26) What are the Dietary Recommendations?

27) Functions of Fat

· Even the leanest person has plenty of stored fat. The average male has about 100,000 calories of stored fat compared to the 2,000 calories stored as glycogen. Fat is the primary source of energy at rest and during low-intensity exercise.

· We mentioned that fats provide the essential fatty acids needed for important functions like clotting. Omega 3 and omega 6 fatty acids give rise to the eicosanoids responsible for clotting, inflammation, blood flow, etc.Relax blood vessels - lower blood pressure

· If you do not consume enough fat in your diet, you may also have a deficiency of fat-soluble vitamins (A, K, E, D), as these vitamins need fat to be absorbed and transported in the blood.

· Body fat is important for insulating organs and, in females, is needed to maintain reproductive function.

· In food, fat is important for flavor and satiety (a feeling of fullness). -SUH-TIE-Eh-Tee.   Fat slows gastric empytying - blocks return of brain’s hunger singals to us to consume more food.  That’s why if you eat a plain salad with no dressing, you’ll be hungry soon after.  Add nuts or cheese to slow gastric emptying.

· Phospholipids help form cell membranes that exist in the watery environment of the body. 

· Precursors to steroid hormones - estrogen and testosterone made from cholesterol.  Aldosterone also made from cholesterol (controls salta balance)Vtamin D another steroid hormone.

28) Identifying Fats 

29) Coronary Artery Disease

· Overview 
· Plaque development and atherosclerosis 
· Problems caused by plaques 
· Treatments 
· Heart Bypass Surgery 
30) How do Coronary Arteries Narrow?
31) Why are Plaques bad?
32) Coronary Artery Disease: Surgery

· Re-route blood around plaque
·  Heart muscle receives blood through transplanted vessel
33) Heart Bypass Surgery

34) Practice Question: Describe and/or diagram how heart bypass surgery is done by surgeons.

· What exactly is being “bypassed?”

· How did it get there in the 1st place?
· How can someone reduce their risk of atherosclerosis ?
35) Can I See the Menu?

· Saute with olive oil instead of butter.

· Use olive oil in salad dressings and marinades. Use canola oil when baking.

· Sprinkle slivered nuts or sunflower seeds on salads instead of bacon bits.

· Snack on a small handful of nuts rather than potato chips or processed crackers. Or try peanut butter or other nut-butter spreads — nonhydrogenated — on celery, bananas, or rice or popcorn cakes.

· Add slices of avocado, rather than cheese, to your sandwich.

· Prepare fish such as salmon and mackerel, which contain monounsaturated and omega-3 fats, instead of meat one or two times a week.

· Monounsaturated and polyunsaturated fats have few adverse effects on blood cholesterol levels, but you still need to consume all fats in moderation. Eating large amounts of any fat adds excess calories. Also make sure that fatty foods don't replace more nutritious options, such as fruits, vegetables, legumes or whole grains. 

36) Essential Fats

· Essential Fatty Acid Deficiency is a rare disorder. It is seen in patients fed TPN for two to three weeks or infants on low-fat formula.

· Symptoms include:

· Flaky itchy skin

· Diarrhea

· Retarded growth and wound healing

· Anemia
37) Chemical Structure of a Phosoholipid

38) Mediterranean Diet

· The Mediterranean Diet is associated with a lower incidence of heart disease and cancer. The link between cancer and a high-fat diet may be discussed here.

· Similarities
· Physical activity

· Total fat similar

· Fresh fruit

· Differences:

· The emphasis on unprocessed seasonally fresh and locally grown foods

· Olive oil as the principal fat

· No trans fats

· Consumption of cheese and yogurt from goats, sheep, and camels

· Very small amounts of red meat

· Moderate consumption of wine
39) Fat Blockers

