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Obesity is a BIG issue

 Immobility & QOL

 Increased chronic inflammation

 Increased risk for metabolic and 

cardiovascular diseases
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One third of adults have

metabolic syndrome

3 or more:

Abdominal obesity

 Impaired fasting glucose

Atherogenic dyslipidemia

Elevated blood pressure
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ATP III Criteria:  Grundy et al., Circulation 25: 2735 (2005)

Distribution of adipose is a key 

driver of MetS
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Mono = One

Poly = Many

Unsaturated Fats
H  H  H  H   H  H  H  H            H  H   H  H  H  H  H  

O

H-C--C--C--C--C--C--C--C--C=C--C--C--C--C--C--C--C--

C-OH

H  H  H  H   H  H  H  H  H   H  H  H  H  H  H  H  H

Linoleic acid 

(18:2n6)

Major PUFA in US diet

Functions

Phospholipids: growth of tissues

Barrier for epithelial tissues

Lipid metabolism

Arachidonic acid & Eicosanoids

Hepatic cholesterol metabolism 
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Protective effects of linoleic acid 

against dyslipidemia

Page et al., Circulation 15: 97 (1957)
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Sources of 

linoleic acid
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t10c12-CLA

c9t11-CLA

Linoleic acid

(LA 18:2n6)

Conjugated linoleic acids (CLA)
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Conjugated Linoleic Acid
• Oil Fraction of Ruminant Products

• White Button Mushrooms

• Dietary supplements
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Burn it CLA Increases Basal Temperature 

(ob/ob mice)
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CLA Induces thermogenesis

without 3-adrenergic signaling

13Wendel et al., 2009 14

 N=55 PM women

 Age  58 + 7

 BMI 36.8 + 6

 Diabetes - 9.9 yrs

Medication Classes

Sulfonylureas 13

Biguanides 13

Thiazolidinediones 5

Incretin Mimetic 1 0

-Glucosid inhibitor 1

Combination Therapy 22

Ohio State University

Women’s Diabetes Study
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CLA reduces body weight
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1 lb. adipose = 3500 kcal
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How do fats alter

components of MetS?
CLA lowers total adipose

SAF lowers trunk adipose

18Norris et al., 2009

-3.1 lbs -3.7 lbs
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SAF increases HDL
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Safflower oil improves glycemia
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So Far

In Postmenopausal women with T2 DM:

 CLA 

reduces BMI and adipose mass

no effect on markers of glycemia

 SAF 

reduces trunk adipose mass, HbA1C, glycemia

 increases HDL and lean body mass
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Detangle effects of oils on 

components of MetS

 Dyslipidemia

 Insulin resistance 

 Obesity
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Peroxisome Proliferator-

Activated Receptors (PPARs)
PPAR Isoform Action Ligands

PPAR Lipid lowering

Induce -oxidation

Fibrate

CLA

Eicosanoids

PUFAs

PPAR Adipocyte

differentiation

Lipid mobilizer

TZDs

Eicosanoids

PUFAs
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FATTY ACID

RE   Target Gene

FATTY ACID-PPAR

Nucleus

Cytosol
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Responsive 

Genes:  

CHO, lipid, 

protein 

metabolism
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Linoleic acid

RE   Target Gene

Linoleic acid-PPAR

Nucleus

Cytosol
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Adiponectin

Adiponectin

 PPAR -responsive gene 

 Produced in adipose

 ~0.01% of all plasma proteins (5-10 ug/ml)

 Multiple forms 

 Receptors in all tissues

 Induces AMPK signaling 
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SAF Increases Adiponectin
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Norris  et al., 2009

Summary: Proposed Mechanisms

 CLA and SAF oil have different effects on 

body composition and metabolism

 Fatty acids affect health by changing gene 

expression and metabolism

 As little as 1⅔ teaspoon (8 ml) added per 

day
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Take Home Messages

1. Dietary vegetable oils still have a 

protective role in preventing heart disease 

and MetS
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30

Circulation 2009
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3131

What AHA Tells Consumers

32

3333

1⅔ teaspoon

Take Home Message

2.  Keep a sense of of humor and a sense of 

humility
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Know 

Your 

Fats

& 

Talk

About 

‘em
35

Shop on the Edge
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Our Lunch at 2012 

Integrative Therapies Conference

California Turkey Wrap*

Grilled Vegetable Medley

Chilled Orzo Salad

Iced Tea or Hot Coffee 

Carrot Cake

* Contains Tortilla, turkey, vegetables, avocado, cheddar cheese,

tomato, watercress, oil-based dressing

Quiz, True or 
False
1. Kinky fats are good for you.   

2. Adding some fats is a good strategy for 
healthful eating.

3. Healthful diets are always low in fat, taste 
bad, lack satiation and are, generally, quite 
boring.


