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MUNICH, Germany — Fish oil supplements may work slightly better than a popular cholesterolreducing drug to help patients with chronic heart failure, according to new research released Sunday. 
    Chronic heart failure is a condition that occurs when the heart becomes enlarged and cannot pump blood efficiently around the body. 
    With few effective options for heart failure patients, the findings could give patients a potential new treatment and could change the dietary recommendations for them, said Dr. Jose Gonzalez Juanatey, a spokesman for the European Society of Cardiology, who was not connected to the research. 
    “This reinforces the idea that treating patients with heart failure takes more than just drugs,” Juanatey said. 
    The study findings were published online in the medical journal The Lancet on Sunday. They were simultaneously announced at a meeting of the European Society of Cardiology in Munich. 
    “With a lot of these patients, you have no other choice,” said Dr. Helmut Gohlke, a cardiologist at the Heart Centre in Bad Krozingen, Germany. “They’ve tried other treatments and are at the end of the road.” 
    Italian researchers gave nearly 3,500 patients a daily omega-3 pill, a prescription-formulation pill derived from fish oils, produced by Norway’s Pronova BioPharma. 
    But doctors said people should get the same benefits from taking cheaper options like fish oil supplements — or just eating more oily fish like salmon. 
    Roughly the same number of patients were given placebo pills. Patients were followed for an average of four years. 
    In the group of patients taking the fish oil pills, 1,981 died of heart failure or were admitted to the hospital with the problem. In the patients on placebo pills, 2,053 died or were admitted to the hospital for heart failure. 
    In a parallel study, the same team of Italian doctors gave 2,285 patients the drug rosuvastatin, also known as Crestor, and gave placebo pills to 2,289 people. Patients were then tracked for about four years. The doctors found little difference in heart failure rates between the two groups. 
    Comparing the results from both studies, the researchers concluded that fish oil is slightly more effective than the drug because the oil performed better against a placebo than did Crestor. 
    “It’s a small benefit, but we should always be emphasizing to patients what they can do in terms of diet that might help,” said Dr. Richard Bonow, chief of cardiology at Northwestern University Hospital in Chicago and past president of the American Heart Association. 

Bill’s Note: See next page for a discussion of these fatty acids.

The molecule at A is a fatty acid that is saturated …. saturated with hydrogen atoms.
Remove a hydrogen atom (the proton and the electron), as shown in B, and, in an effort to replace the lost electron, the carbon atom forms a double covalent bond with the next carbon in the chain.

When this hydrogen is removed, a space is opened up below the chain.  The attractions and repulsions between and among the electrons and the protons in the surrounding nuclei all combine to force the carbon chain to bend, molecule C.  The molecule at C is an unsaturated fatty acid.  Do you think it is a mono-unsaturated or poly-unsaturatted fatty acid?  Ans: ____________________________
	
	A.

[image: image1.jpg]




	
	B.

[image: image2.jpg]




	
	C.

[image: image3.jpg]





As shown below, chemists like to abbreviate their formulas by not showing the carbons and hydrogen atoms.  You can reconstruct the formula by assuming at each point in the chain there is a carbon atom and that every carbon atom is covalently bonded to 4 other atoms.  The carbon is bonded to the next carbon in the chain and to enough hydrogen to total four bonds.  Remove a single hydrogen atom and a double bond forms between the carbon atoms.
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Notes by Bill continued:
The abbreviated structural formulas for some of the “fish oils” are shown below.  Such oils are produced by plants including algae.  As animals graze on the algae, the oil is passed up the food chain and reaches high concentrations in the top carnivores, such as salmon.  Some animals are also thought to have metabolic pathways that can produce these same oils.
Notice the unsaturated carbons (the double bonds).  How many unsaturated carbons are in Aradchidonic acid? Ans: ____

Chemists get very excited about counting carbons in a long change fatty acid and numbering them from one end to the other, like: 1,2,3….  Guess what omega-3 and omega-6 refer to.  Ans: _____________ _________________

The following material was obtained from: www.bio.davidson.edu/.../2004/Grp2/fats.html
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Extensive research has been dedicated to deciphering which types of fatty acids are best for human health. Currently, organizations including the U.S. Department of Agriculture and the American Heart Association recommend that polyunsaturated and monounsaturated fats are preferred over saturated fats, and that cis- unsaturated fats are preferred over trans-, because trans-unsaturated fats closely resemble saturated fatty acids and tend to raise cholesterol. Hydrogenation is a process used to stabilize the fats by reducing double bonds. Hydrogenated or partially hydrogenated fats are unfavorable, because hydrogenation often results in the formation of trans- fatty acids. (www.americanheart.org)

Researchers have isolated the genes responsible for the synthesis of these fatty acids, and through genetic modification, have been able to alter the fatty acid composition of the world's major oil crops. Plant oils are synthesized with a biosynthetic pathway in all plant cells. 
This pathway consists of 3 major steps:
1) Within the stroma of their plastids, the plants assemble fatty acid chains with 2-carbon building blocks known as acetyl-CoA. Therefore, the plant can only produce fatty acids with an even number of carbon atoms. 
2) Once the desired length is achieved, desaturase enzymes (bound to the membrane of the chloroplasts and endoplasmic reticulum) selectively form double bonds within the fatty acids to form monounsaturated or polyunsaturated fatty acids. The major fatty acids of plants have a chain length of 16-18 carbons and contain from one to three cis- double bonds. (Ohlrogge and Browse, 1995) 
3)The fatty acids are attached to a tryglycerol molecule to form the hydrophobic portion of glycerolipids, which are components of all plant cellular membranes. (Diehl, 1998 and Ohlrogge and Browse, 1995) 

This biosynthetic pathway can be genetically modified at any one of these steps by inserting new genes or by silencing or over-expressing genes already present. Such modifications offer a plethora of possibilities. www.bio.davidson.edu/.../2004/Grp2/fats.html
