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Fur the Love
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Chocolate in the News

Chocoholics unite
Chocolate gains respect with ongoing research

OF CHOCOLATE ...







Outline

History of chocolate

Health benefits of chocolate consumption

— Epidemiologic evidence

— RCT data — ox LDL,; platelets; FMD, blood pressure
 Food-based Dietary Guidelines

e Discretionary calorie recommendations

* |Incorporating chocolate in recommended diets

Summary
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Ancient Medicinal Uses of Cocoa

Consumed to increase Iongevnly

e >150 medicinal uses: e CVD-Related Uses:
— Stomach Disorders — “faint of heart”
— Stimulant/ — Angina (reduces)
Reduce Fatigue _ Blood
— Weight Qain (generates/produces)
— Antiseptic — Heart palpitations
— Emollient (relieves)

— Laxative — Heart (strengthens)



Nutrient Profile of the Cocoa Bean
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Bioactive Compounds in Cocoa

Polyphenols
Theobromine
Phenylethylamine
Anandamide
Phenylalanine
Tyrosine

Arginine
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CVD Benefits of Flavonoids —
Epidemioligic Studies

Some evidence: high consumption of flavonoids redu€VD risk

 Flavonoid-rich foods (bran, apples, pears, receywgrapefruit,
strawberries and chocolate) decrease CVD and C8lD ri

*Mink et al. Am J Clin Nutr. 2007:;85:895-9009.

« Catechin-rich foods (apples and wine) decreageofi€HD
death
* Arts et al. Epidemiology. 2001;12:668-675.

* Flavonoid-rich tea decreases risk of myocardigretion
*Geleijnse et al. Am J Clin Nutr. 2002;75:880-886.



Epidemiologic Evidence
CVD Benefits of Chocolate
The Zutphen Elderly Study

« N=470 elderly men
— Groups divided by tertiles of cocoa consumption

 Measures:

— Blood pressure measured at baseline, 5y
— Cause of death 15y follow-up

* Results:
— Median intake of cocoa was 2.11g/d

— Comparing highest to lowest cocoa-consuming tertile
 Mean SBP = 3.7mm Hg lower
« Mean DBP = 2.1mm Hg lower
» Relative Risk = 0.50 of dying from CVD
» Relative Risk = 0.53 for all-cause mortality

Conclusion: “...Cocoa intake is
inversely associated with blood

pressure and 15-yr CVD and all-
cause mortality.” Buijsse B. Arch Intern Med, 2006;166:411.417.



Epidemiologic Evidence
CVD Benefits of Chocolate
The lowa Women’s Health Study

« N = 34,489 postmenopausal women
— Groups divided into “0” or > “0” SV/week of chocolate
e Measures:
— Stroke mortality after 16 yrs of follow-up
— CVD mortality after 16 yrs of follow-up
 Results:
- Comparing 0 SV/week vs > 0 SV/week of chocolate, the RR:
« stroke mortality was:
— 0.78, P =0.01 (age & energy adjusted)
— 0.85, P =0.098 (multivariate adjusted)

e CVD mortality was:
— 0.83, P <0.001 (age & energy adjusted)
— 0.92, P =0.062 (multivariate adjusted)

Mink et al., Am J Clin Nutr. 2007;85:895-909.



Cocoa, Chocolate & CVD Risk Factors
Clinical Studies

— Decreases Blood Pressure

— Decreases Oxidized LDL

— Increases HDL

— Decreases Platelet Aggregation
— Improves Endothelial Function



Cocoa Decreases LDL Oxidation

Reference Subjects [Duration Dose Measures Results
Wan et al., 23 males | 4 weeks | TEST: Cocoa Lipid panel, * Significant increase in LDL-
AJCN, 2001 and Powder & Dark | plasma ORAC, oxidation lag time (8%); (increased
females Chocolatein | LDL lag time, serum antioxidant level correlated
the diet rate of LDL ith lag ti CP-DC diet
oxidation with lag time) on CP- e

Kondo et al., 12 males | 2-4h TEST: 35¢g LDL oxidation e Cocoa inhibited LDL oxidation at

Lancet, 1996 delipidated 2 hours
cocoa

Osakabe et 9 males 2 weeks TEST: 369 Lag time of * Lag time was significantly

al., Free Rad cocoa conjugated prolonged after the cocoa

Res, 2001 diene formation treatment

Osakabe et 8 males 2 weeks TEST: 18g, Lag time of 24, 369 doses resulted in

al., J Health 249, 369 conjugated significant differences in lag time

Sci, 2004 cocoa diene formation

powder/day

prolongation




Cocoa Increases HDL Cholesterol

Reference | Subjects [Duration Dose Measures Results
Baba et al., 25 males | 12 weeks [ TEST: Cocoa Plasma lipids * Significant increase in HDL-C
AJCN, 2007 drink (269 (24%)
cocoa; 129
sugar)
Mursu et al.,, | 45 males | 3 weeks TEST: 759 Lipid panel Significant increases in HDL-C
EfeleMde'C ?nd | (;grk chqcr?lzte; (11% and 14%) for dark chocolate
iol Med, emales g enriche :
2004 dark chocolate & enriched dark chocolate
Wan et al., 23 males | 4 weeks TEST: Cocoa Lipid panel o Significant increase in HDL-C
AJCN, 2001 | and Powder & Dark
females Chocolate in

the diet




Cocoa Decreases Platelet Aggregation

Reference Subjects Time Dose Measures Results
Rein, et al., 30 males and | 2-6h Treatments: Platelet Cocoa reduced:
AJCN 2000 females (3 beverages) | antigensand | o Expression of platelet markers
. Cocog mlcropartlcle after 2 & 6h
 Caffeine formation;
* Water PFA
Rein, et al., J | 40 males and | 2-6h Treatments: Platelet Cocoa reduced:
Nutr 2000 females (4 beverages) | antigens and | o p|atelet activity for 6h
» Cocoa microparticle
* Wine (-eToH) formation
 Caffeine
* Water
Pearson et 16 males and | 2-6h Treatments: Platelet Flavanol-rich cocoa inhibited
al,, Thromb | females - 81mg antigens and | epinephrine-stimulated platelet
Res 2002 aspirin mlcropartlcle activation and function
* 300 ml formation
cocoa PFA

* Combination




Cocoa Versus Aspirin — Platelet Effects

% %

* Population:

— 16 healthy men & women
e Treatments:

— 81 mg aspirin

— 300 ml cocoa

— Aspirin + Cocoa
* Results:

— Cocoa inhibits platelet

activation at 2-hr
— Effect is similar to that of aspirin

Pearson et al. Thromb Res, 2002;106:191-197.



Flow-mediated vasodilation (FMD)



Cocoa Improves Endothelial Function

Reference Subjects Duration Dose Measures Results
Engler et al. 22 males and 2 weeks TEST: 46g Dark FMD  Improvements in FMD with
J Am Coll Nutr, | females Chocolate +flavanol chocolate
2004
Heiss et al., 26 with one CVD | 2 days TEST: 100mL FMD, RNO « High flavanol cocoa increased
JAMA, 2003 risk factor cocoa drink RNO and improved FMD
Grassi et al, 20 males and 15 days TEST: 100g Dark | FMD  Improvements in FMD
Hypertension, females with Chocolate
2005 essential
hypertension
(BP>140/90<160
/100mm Hg)
Vlachopoulos 17 healthy males | 1 day TEST: 100g Dark | Continuous 23 | "4 "
etal., AmJ and females Chocolate FMD

Hypertension,
2005




A Primary Mechanism by which Cocoa &
Chocolate affect Cardiovascular Health

Vasodilation

Anti-
_— Inflammatory

Platelet
Inhibition T~

g .

. . Inhibit SMC
Anglogenesis

Proliferation

Arginine is a precursor of NO



Highlights of the Year in JACC 2005

DeMatria et al., J. Am. Coll. Cardiol. 2006:47:184-202;

Chocolate, flavonoids, and endothelial dysfunction.

Some studies have suggested that diets rich in flavonol might increase bioactive
NO in plasma. Heiss et al. studied the effects of a flavonol-rich cocoa preparation
on the circulating plasma NO and flow-mediated dilation in smokers and showed
a dose response between flavonol content and acute increase in circulating NO
and flowmediated dilation after oral ingestion of the cocoa drink. Thus, there
may be some health benefits of flavonol-rich foods such as cocoa.

Heiss C, Kleinbongard P, Dejam A, et al. Acute cons  umption of
flavonol-rich cocoa and the reversal of endothelial dysfunction in
smokers. J Am Coll Cardiol 2005;46:1276-83.



Blood Pressure Benefits of Cocoa: Population Eviden ce

Hollenberg et al. J Food Comp Anal, 2001.

« KUNA Amerinds:

Indigenous population off the
coast of Panama

Traditional high salt diet

Showed no rise in blood
pressure with age

Immigrants did develop
hypertension

Island dwelling Kuna's
consume an average of 5 cups
of cocoa per day

Slide: Courtesy of Dr. Amy Griel
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Taubert D et al. JAMA. 2007;298:49-60.
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Other Chocolate Benefits

e Low Glycemic Index ~40 for Milk Chocolate

« Research demonstrates a role of chocolate
and its flavanols in enhancing insulin
sensitivity
— Enhances glucose uptake and beneficially blood

glucose levels

Grassi et al. AJCN, 2005;81:611-614



Effects of dark chocolate on plasma glucose
(during OGTT) In healthy subjects

15d of Dark Chocolate 100 g; 500 mg Polyphenols

—— White chocolate
— Baseline
— Dark chocolate

# = p<0,05 vs baseline

* = p<0,05 vs white

Grassi et al. AJCN, 2005:81:611-614



Stearic Acid “ has a NEUTRAL effect on
serum cholesterol

- Unlike the other long-chain SFA, stearic acid haceffect on
total cholesterol and LDL cholesterol in men andneo.

Yu et al., Am J Clin Nutr. 1995;61:1129-1139

- Stearic acid is a uniqgue SFA in that it elicitsitnal
cholesterolemic effects.

Kris-Etherton and Yu. Am J Clin Nutr. 1997;65(6#pI):1628S5-1644S.

-Stearic acid lowers total and LDL cholesterol soinat when it
replaces dietary carbohydrate.

Menink and Katan. Am J Clin Nutr. 2003:77:1146-315

*Stearic acid is the predominant SFA in chocolate.






Calories Allotted for Foods Groups In

2000 Kcal Pattern

Food Group Serv. Size MyPyramid Average Calorie
Recommendation calorie /unit total/day for

Pattern
Fruit 2 cups 1/2 cup = 59 cal 236
Vegetables 2.5 cups Veg. Colors: 257

20+32+114+73+18
Meats/Beans/Nuts 5.5 0z. eq. 1o0z.eq.=54 297
if break itup as| 3 0zZ. eq. Meat > 162
1 eqgg > 54
1.5 0z. eqg. Nuts
(=0.75 0z.) » 81
QOils 27 ¢ 10g=284 227
Grains, total 6 0z. eq. loz. whole grain =77 480
whole grain 3 0z. eq. 1 oz. refined grain = 83

Milk 3 cups 1cup=83 249
Discretionary Cal. 267 SOFAAS: 1 tsp sugar = 16 267

10 g solid fat = 76; 5 oz wine= 125




Discretionary Calorie Allowance in the USDA Foodi@ai

Discretionary calories that remain at each calorie level

Food Guide 1600 2000 2400 2800
Calorie Level

Discretionary 132 267 362 410
Calories

Example of division of discretionary calories

Solid fats (g)* 11 18 22 24
Added Sugars, ¢ 12 (3 tsp) 32 (8 tsp) 48 (12 tsp) 60 (15 tsp)
(tsp)

Meat and poultry fats, milk fat, shortenings anddh@argarines

Dietary Guidelines for
Americans 2005



Energy Balance — Calorie Control

Calories In = Calories Out



Source: US Department of Agriculture Research Service, USDA Nutrient Data Laboratory, 2005. USDA National Nutrient Database for Standard
Reference, Release 18.
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Arizona Prevention Center, University of Arizona, Qllege of Medicine, Tucson
85719, USA.

J Am Diet Assoc. 1999 Oct;99(10):1249-56



Summary

e Cocoa and chocolate rich In flavonols have healtf
benefits, notably CVD benefits.

e Cocoa and chocolate rich flavonols can be part of
a healthy diet that meets current dietary
recommendations.









