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Why is a whole food

plant based diet better-







oy HARVARD
Y TH.CHAN

SCHOOL OF PUBELIC HEALTH

It’s all about the protein “package”

When we eat foods for protein, we also eat everything that comes alongside it: the
different fats, fiber, sodium, and more. It's this protein “package” that’s likely to

make a difference for health.

The table below shows a sample of food “packages” sorted by protein content,
alongside a range of components that come with it.



Legumes - super food for everyone




Legumes’ benefits

No Lots of Protein,

Cholesterol Dietary iron &
(may also reduce FiberS ZinC

blood cholesterol)

May reduce
risk for CHD
and Cancer

(Very) low Low fat and
sodium calories

Rebello et al. (2014). A review of the nutritional value of legumes and their effects on obesity and its related co-
morbidities. Obesity Reviews,
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Overall pattern by which Plant-based diets reduce risk for
certain diseases

T

Body Fat l
Cholesterol level
Plant-based

)

Energy density

€

Total/Saturated fat

€

Dietary cholesterol J

CVD\IHD
. Blood pressure Reduce \ l
Dietary factors Heme iron WV | risk for:
Choline and L- S Blood g|uc05e — Diabetes d
carnitine v
A

€

Insulin Resistance Certain types

Dietary Fibers
v of cancer |V

>

Plant protein

CRP Overall
and other inflammation factors v

Changes In gut

>

Phytochemicals mortality

biota

> €

MUFA/PUFA

Desmond MA et al. (2018) Nutr. Rev.; Hever J (2016) Perm. J
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Harmful Nutrients that
a Healthy Plant Based

Diet Eliminates




Heme Iron vs Non-Heme Iron




Total Iron and the Risk of CVD

Dose-Response Analysis
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The solid line signifies the estimated relative risks and
the dashed lines signify the 95% confidence intervals

Fang X et al. (2014) Dietary intake of heme iron and risk of cardiovascular disease: A dose-response meta-analysis of prospective cohort

studies. Nutr. Metab. Cardiovasc. Dis.



Dietary Heme Iron and the Risk of CVD

Dose-Response Analysis
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The solid line signifies the estimated relative risks and
the dashed lines signify the 95% confidence intervals

Fang X et al. (2014) Dietary intake of heme iron and risk of cardiovascular disease: A dose-response meta-analysis of prospective cohort

studies. Nutr. Metab. Cardiovasc. Dis.



Macrophage

Iron Retention in Macrophages Promotes

Arterial Plague Destabilization

Hepcidin Fpn degradation

Peroxidation of lipids
T| Rros
Inflammation

|

Instability of plaque

Arterial plaque Ischemic Events

Basuli D, Stevens RG, Torti FM, et al. (2014) Epidemiological associations between iron and cardiovascular disease and diabetes. Front. Pharmacol.




Multiple mechanisms through which iron can lead to

insulin resistance and insufficiency

Pancreas
ROS > Skeletal Muscle
- B cells Injury "
Fe accumulation Apoptosis e
Cell death T FA oxidation

\LGIucose oxidation
/ Fe accumulation

Insulin Resistance

Thepatic glucose production ____—>{ Insulin deficiency
inappropriate hepatic insulin Hyperglycemia

\

i Lipolysis
Glucose oxidation
Altered adipokines (adiponectin, resistin, lectin)

Liver

Fe in adipocytes : :
Adipose Tissue

Basuli D, Stevens RG, Torti FM, et al. (2014) Epidemiological associations between iron and cardiovascular disease and diabetes. Front. Pharmacol.




Ferritin Levels and Risk for Diabetes - Highest vs. Lowest Quartile

Relative risk
Comparison Weight (95% ClI)
Lee et al., 2011 (F1) [66] 3.2% — 3.57 (1.38-9.21)
Le et al., 2008 (F) [79] 36% —r— 0.87 (0.37-2.03)
Ford & Cogswell, 1999 (F) [38] 3.9% . ——— 5.83(2.61-13.01)
Ford & Cogswell, 1999 (M) [38] 4.6% ——— 8.96 (4.62-17.40)
Luan et al., 2008 [67] 4.6% ——— 2.96 (1.53-5.72)
Shi et al., 2006 [37] 5.0% ; 1.83 (1.00-3.36)

Rajpathak et al., 2009 [28]
Lee et al., 2011 (F2) [66]
Lee et al., 2011 (M) [66]
Jehn et al., 2007 [17]

1.65 (0.90-3.02)
1.54 (0.90-2.65)
1.80 (1.09-2.97)
0.83 (0.52-1.30)

High Ferritin levels:
RR=1.91 (1.53-2.37)

Le et al., 2008 (M) [79] 6.0% — 1.79 (1.13-2.82)
Forouhi et al., 2007 [77] 6.3% T 1.40 (0.90-2.10)
Jiang et al., 2004 [53] 6.4% —— 2.45 (1.66-3.60)
Salomaa et al., 2010 / Health 2000 [B1] 6.5% —— 1.52 (1.04-2.23)
Kim et al., 2011 (F) [62] 6.5% 1+ 1.30 (0.89-1.89)
Sun et al., 2008 [18] 6.8% | —— 3.06 (2.20-4.27)
Salomaa et al., 2010/ FINRISK97 [81] 7.3% - 1.52 (1.19-1.96)
Kim et al., 2011 (M) [62] 7.4% —— 1.42 (1.14-1.78)
Overall <> 1.91 (1.53-2.37)

0.5 1 2 5 10
Relative risk

Orban E et al. (2014) Association of iron indices and type 2 diabetes: a meta-analysis of observational studies. Diabetes. Metab. Res. Rev.



Gut biota

Pathways Linking Dietary
choline and L-Carnitine,

Intestinal Microbiota and
cardiovascular Events

Peptostreptococcaceae
Clostridiaceae RCT |

L-carnitine @ Bile acid synthesis |

TMAO

nature,, . 7
medicine

Tang WHW et al. (2013); Backhed et al. (2013)

Atherosclerosis

Dietary

4

phosphatidylcholine

Betaine

Stroke

Heart attack

Trimethylamine-N-oxide

Death
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Kaplan-Meier Estimates of Major Adverse Cardiovascular
Events, According to the Quartile of TMAO Level
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Tang WHW et al. (2013). N. Engl. J. Med.

P<0.001 by log-rank test

Years

TMAO

Quartile 4

Quartile 3

Quartile 2
Quartile 1
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Saturated Fat and Coronary Heart Disease

CENTRAL ILLUSTRATION Fat, Carbohydrates, and Heart Disease: Estimated Percentage of Changes in the Risk of
Coronary Heart Disease Associated With Isocaloric Substitutions of 1 Dietary Component for Another

Isocaloric substitution of SFAs by equivalent energy from
Trans fat (2%)

MUFAs (5%)

Carbohydrates from refined starches/added sugars (5%)

Carbohydrates from whole grains (5%)

Changes in risk are derived from hazard ratios and represented as solid bars; bars represent 95%CI .The multivariable model was adjusted for total energy intake,
the energy contribution from protein, cholesterol intake, alcohol intake, smoking ,BMI ,physical activity, use of vitamins and aspirin, family history of myocardial
infarction and diabetes, and presence of baseline hypercholesterolemia and hypertension. MUFA = monounsaturated fatty acid; PUFA =polyunsaturated fatty acid; SF/
=saturated fatty acid

Li Y, et al.(2015) Saturated Fats Compared with Unsaturated Fats and Sources of Carbohydrates in Relation to Risk

© JACC

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

of Coronary Heart Disease A Prospective Cohort Study. J. Am. Coll. Cardiol
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Figure 2. Associations Between Each Additional 300 mg of Dietary Cholesterol Consumed per Day
and Incident CVD and All-Cause Mortality

A | Dietary cholesterol consumed per day and incident CVD

Absolute Risk Hazard Ratio Lower : Higher
Difference, % (95% CI)®  (95% Cl)® Risk i Risk
Model 1¢ 3.25(1.95 t0 4.54) 1.18 (1.12-1.24) ——
Model 2¢ 3.24(1.39 t0 5.08) 1.17 (1.09-1.26) o
Model 2 plus dietary patterns* - =~ |
aHEI-2010 score® 3.21(1.28t05.14) 1.17 (1.09-1.26) =
DASH diet score® 3.44(1.76 t05.11) 1.18 (1.10-1.27) i
aMED diet score® 3.23(1.26 t05.21) 1.17 (1.09-1.26) i
9 Food groups’ 4.11(2.40t05.83) 1.22 (1.13-1.32) £
0.9 1!0 1.1 1.3 1.5
Hazard Ratio (95% ClI)

Adjusted for age, sex, race/ethnicity, education energy, smoking
status, smoking pack- years, physical activity, alcohol intake, use of
hormone therapy

Zhong VW, Van Horn L, Cornelis MC, et al. (2019) Associations of Dietary Cholesterol or Egg Consumption JAMA

with Incident Cardiovascular Disease and Mortality.



Figure 4. Associations Between Each Additional Half an Egg Consumed per Day and Incident CVD
and All-Cause Mortality

z Additional half egg consumed per day and incident CVD

Absolute Risk Hazard Ratio Lower ;| Higher
Difference, % (95% CI)® (95% Cl)® Risk Risk
Model 1¢ 1.68(0.94 t0 2.42) 1.09 (1.06-1.13) i—.—
Model 2¢ 1.11(0.32t01.89)  1.06(1.03-1.10) =
Model 2 plus dietary patterns: |
aHEI-2010 scored 1.09(0.15 t0 2.02) 1.06 (1.02-1.10) -'
DASH diet scored 1.20(0.26t02.13)  1.06 (1.03-1.10) &
aMED diet scored 1.10(0.20t02.00)  1.06(1.02-1.10) +
0.9 1?0 1.1 1.2
Hazard Ratio (95% CI)

Adjusted for age, sex, race/ethnicity, education energy, smoking
status, smoking pack- years, physical activity, alcohol intake, use of
hormone therapy

Zhong VW, Van Horn L, Cornelis MC, et al. (2019) Associations of Dietary Cholesterol or Egg Consumption JAMA

with Incident Cardiovascular Disease and Mortality.



Nutrients a Healthy
Plant Based Diet

Includes in Abundance




Dietary

fiber
i ib
DIE'l'CI ry Fl ers Hormonal Intrinsic Colonic
o effects effects effects
Various Effect
Increased Decreased Fermentation
intraluminal energy density to short chain
viscosity fatty acids
Decreased Increased Decreased
rate of gastric satiation production of
emptying fatty acids and
glucose
Decreased Deccsaaaa : >
ncreas
pnn;tpmn:iial energy intake insulin
o s sensitivity
Decreased Increased fat
Maphosa Y & Jideani VA (2016) Dietary fiber extraction insulin oxidation/ reduced ESorsanec
for human nutrition—A review. Food Rev. Int. secretion fat storage insulin secretion




Dietary Fibers Deficiency in Israel
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Soluble Fibers and the Enterohepatic cycling

Without soluble fibre

With soluble fibre

Rideout, T. C. Et al. (2008) Guar gum and similar soluble fibers in the regulation of cholesterol metabolism: Current understandings and
future research priorities. Vascular Health and Risk Management




Total antioxidant content of plant-based foods vs. Animal based
foods

Table 1 Statistical descriptives of the Antioxidant Food Table and individual categories

Antioxidant content

n mean median min max
Plant based foods 1,943 11,157 88 0 289,711
Animal based foods il (18 10 0 100
in mmol/100 g

Carlsen MH, et al. (2010) The total antioxidant content of more than 3100 foods, beverages, spices, herbs and supplements used

worldwide. Nutr. J. 9, 3.



[ Phytochemicals classification ]

[Polyphennls] [Carntenolds ] [Glucosinolates] [Polysaccharides] [ Lectins ] [ Terpenes ]

» Flavanones » B-carotene % Glucoiberin » Cellulose » Concanavalin A » Cineri':' !
> Flavones > Cryptoxanthin 3 Progoitrin » Hemicellulose » Wheat germ agglutinin  » Geranlolr
5 Dihydroflavonols 3 Lutein > Sinigrin » Arabinoxylans » Ricin » Calotropin
 Flavonols . o » Arabinogalactans > P t aqalutini 5 Strigol
> Flavan-3.ols » Zeaxanthin » Gluconapoleiferin > Polyfructose eanut agglutinin o E:
# Anthocyanidins > Glucoraphanin > Polydextrose > Soybean agglutinin ; Fm-I coane
» Isoflavones » Glucoalyssin ; :U'Ieltih yl cellulose : Same.ltsane
» Proanthocyanidins » Glucocapparin > glli-iggfructans qualane
» Phenols [ Alkaloids ] » Glucobrassicin » Qligosaccharide
» Benzoic acids > Neoglucobrassicin > Gums
> g;:r.ﬁl_lriﬁlgzahle > Ajmaline » Glucosinalbin 3; 'IE_""'-'Ct',laEIES
; . ectins

> Acetophenones igfi?;:ge > Glucotropaeelln
» Phenylacetic acids | <\ S » Gluconasturtiin

Cinnamic acids amplothecin
» : % Cocaine Capsaicinoids Betalains
» Coumarins » Codeine - e [ Allium ]
5 Stilbenes i mnot‘ﬁ?aﬁ % Falcarinol > Methiin » Dihydrocapsaicin > Betaxanthins
% Chalcones > NIErOFt'Ir:gE % Falcarindiol » rrOFi:In s HOITIOCH.FISH.iCiI'I Ve Uulgaxanthin
» Lignans > Noscapine » Panaxydiol > lsoalliin » Nonivamide » Miraxanthin
» Secoiridoids » Oxycodone » Oenanthetol [ Chlorophyll ] » Portulaxanthin

» Oxymorphone % Indicaxanthin

» Papaverine

Figure 2.1 Classification of phytochemicals.

Tiwari, B. K et al. (Eds.). (2013). Handbook of Plant Food Phytochemicals. Oxford: John Wiley & Sons Ltd.
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Anti-Inflammatory Effects of a Vegan Diet Versus the American

Heart Association—-Recommended Diet in Coronary Artery Disease

Trial

Binita Shah, MD, MS; Jonathan D. Newman, MD, MPH; Kathleen Woolf, PhD, RD; Lisa Ganguzza, MS, RD; Yu Guo, MA; Nicole Allen, BS;
Judy Zhong, PhD; Edward A. Fisher, MD, PhD; James Slater, MD

Background—Dietary interventions may play a role in secondary cardiovascular prevention. hsCRP (High-sensitivity C-reactive
protein) is a marker of risk for major adverse cardiovascular outcomes in coronary artery disease.

Methods and Results—The open-label, blinded end-point, EVADE CAD (Effects of a Vegan Versus the American Heart Association-
Recommended Diet in Coronary Artery Disease) trial randomized participants (n=100) with coronary artery disease to 8 weeks of a
vegan or American Heart Association—recommended diet with provision of groceries, tools to measure dietary intake, and dietary
counseling. The primary end point was high-sensitivity C-reactive protein. A linear regression model compared end points after
8 weeks of a vegan versus American Heart Association diet and adjusted for baseline concentration of the end point. Significance
levels for the primary and secondary end points were set at 0.05 and 0.0015, respectively. A vegan diet resulted in a significant
32% lower high-sensitivity C-reactive protein (B. 0.68, 95% confidence interval [0.49-0.941; P=0.02) when compared with the



Percent change in hsCRP C-reactive protein

‘u’agan AHA- p=0.026
Diet Recommended
Group Diet Group
-28% [-47.0] -T% [-29,+40]

hsCRP
(percent change from baseline)
o b R

Vegan Diet AHA Diet
(n=48) (n=49)

Shah B, et al. (2018) Anti-Inflammatory Effects of a Vegan Diet Versus the American Heart Association—-Recommended Diet in Coronary

Artery Disease Trial. J. Am. Heart Assoc.



What does a Plant
Based Diet Look

Like?




