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Nutrition Lecture 6
Objectives for Lipids and Health

1. Describe the chemistry, digestion and absorption of lipids from our diet.

· Chemistry: 
· Saturated FA: Solid at room temp. and high melting point

· Trans FA: Product of hydrogenation which increases the saturation of FA within oils and converts natural cis to trans configuration (Low melting point ( High melting point).  Enhance product taste, stability and shelf life.

· Monounsaturated FA: Liquid at room temperature

· Polyunsaturated FA: Liquid at room temperature

· Triglycerides: Neutral esters of glycerol and fatty acids

· Digestion and Absorption:

· Long chain FA and other products of lipid digestions are converted back to TAG, phospholipids and esters of cholesterol in the SER
· Fat droplets form in the cisternae of the SER

· Apoproteins are synthesized in RER and then transferred to SER, where the apoproteins associate w/ lipid droplets.

· Chylomicrons and VLDLs arrive at the cis face of the golgi apparatus.  Here, apoproteins are glycosylated

· Vesicles carrying chylomicrons or VLDLs bud off from the trans golgi apparatus, and move to the basolateral membrane in transport vesicles.

· Transport vesicles fuse with the basolateral membrane, releasing chylomicrons or VLDLs.

· Chylomicrons and VLDLs pass through large interendothelial channels of lymphatic capillaries and enter the lymph.

· Glycerol, short-chain, and medium-chain fatty acids pass through the enterocyte and enter blood capillary.

2. Describe the three basic forms of fatty acids and identify those that are considered dietary essentials.

· Three basic forms of FA:
· Saturated FA: Longer the chain and more saturated, the harder it is @ room temperature.
· Monounsaturated FA: Mostly plant sources
· Polyunsaturated FA

· Essential Dietary FA: 

· Linoleic acid (omega-6): 18:2 Delta 9 ,12
· Alpha-Linolenic acid (omega-3): 18:2 Delta 9, 12, 15
· Are precursors of Eicosanoids (prostaglandins, thromboxanes and leukotrienes) 
3. Describe the formation of omega-3, -6 and -9 fatty acids and explain their effects on cell function and health.

· Oleic Acid (Omega 9) (Eicosatrienoic Acids
· Linoleic Acid (Omega 6) (Arachidonic Acid

· Alpha-Linolenic Acid (Eicosapentaenoic Acids & Docosahexaenoic Acid

· Eicosanoid Synthesis:  Derived from omega-6 (arachidonic acid) and omega-3 (EPA) fatty acids and they play roles in immune and inflammatory responses.  

· Docosahexaenoic acid (DHA): derived from omega-3 and found in retinal cell membrane.  Required for normal development and function of the retina and plays a role in nervous system (protect nerve cell)
· Visual problems, sensory neuropathy, scaly and hemorrhagic skin, scalp inflammations, impaired wound healing and growth retardation can be seen if there is an ALA deficiency.
4. Describe a “normal” blood lipid profile. (using mg/dl)

	Component in Blood
	Normal Value

	Total Cholesterol
	< 200 mg/dl

	HDL
	> 40 mg/dl

	LDL w/ Heart Disease
	< 100 mg/dl

	LDL w/ 2 or more risk factors
	< 130 mg/dl

	LDL w/ 0 or 1 risk factors
	< 160 mg/dl

	TAG
	< 150 mg/dl

	Apolipoprotein A-I
	110-160 mg/dl

	C-reactive Protein
	< 1 mg/dl

	Apo B ?
	< 90 mg/dl


5. Identify food sources of dietary cholesterol, saturated fat, and mono- and polyunsaturated fats and trans fatty acids.

	Component
	Food Sources

	Dietary Cholesterol
	

	Saturated Fat
	Meats, Poultry, Dairy foods, Coconut and Palm Oil

	Monounsaturated Fat
	Olive, Peanut and Canola Oils, Nuts, Avocados, Olives

	Polyunsaturated Fat
	Corn, Soybean, Safflower, Sunflower Seed Oils, Fish

	Trans Fatty Acids
	Commercially fried foods, Commercial baked goods, Snacks, Margarine, Vegetable shortenings


6. Discuss the implications of various fats, focusing on omega-3 fatty acids, with respect to health and disease prevention.

· Formulas for preterm infants should contain DHA and arachidonic acid to promote optimal vision development.
· Increased dietary omega-3 fatty acid intakes are associated with significantly decreased risk of CVD.

· Increasing omega-3 fatty acid intakes can decrease the risk of MI and sudden death in individuals with coronary hearth disease (consumption of 1 gm/day of EPA and DHA recommended).

· Increasing EPA and DHA intakes may be beneficial to individuals with diabetes, especially those w/ increased serum TAG (Intakes of less than 3 gm/day of EPA + DHA adversely affect long-term blood glucose control).

· Fish oil supplement for 12 wks has consistently decreased the number of tender joints, and reduced morning stiffness in individuals w/ rheumatoid arthritis.

· May be helpful in the therapy of some psychiatric disorders.

· Pregnant and breastfeeding women, individuals on anticoagulant medications, and individuals w/ compromised immune systems should consult w/ their health care providers before starting supplements.
7. Outline the dietary recommendations from the American Hearth Association and the National Cholesterol Education Program.

	Component
	Healthy Population
	Pt. w/ Coronary Artery Disease

	Total Fat
	< 30%
	<30%

	Saturated Fat
	<10%
	<7%

	Monounsaturated Fat
	5-15%
	5-15%

	Polyunsaturated Fat
	<10%
	<10%

	Carbohydrate
	50-70%
	50-70%

	Protein
	10-20%
	10-20%

	Cholesterol
	< 300 mg/day
	<200 mg/day


8. Explain how the 5 basic classes of cholesterol lowering drugs work.

· Resins:  Liver makes bile acids, from cholesterol, which are necessary for food digestion.  Resins bind with and occupy these bile acids so liver has to make more bile acids and so it uses up more cholesterol to make bile acids and so lowers the cholesterol in bloodstream.

· Fibrats:  Also called fibric acid derivatives.  Fibrats lower TAG and increase the HDL levels.  They reduce TAG production and remove TAG from circulation.

· Niacin:  A vitamin.  Lovers TAG, Lowers LDL and increases HDL.  Reduces risk of having second heart attack.
· Statins:  
· HMG-CoA reductase inhibitors.  
· It works directly in liver to block a substance required by liver to manufacture cholesterol.  This depletes cholesterol in liver cells and causes the cells to remove cholesterol from circulating blood.  
· These drugs can reduce LDL by up to 40%.  
· Also, it helps body reabsorb cholesterol from plaques, which slowly unplugs your blood vessels.  

· They also reduce inflammation around plaque making plaques more stabilized.
· Only type of lipid-lowering drug proved to reduce risk of death form CVD.

· Reduces risk of having second hearth attack.
