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Nutritional deficiencies
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Beriberi — a story of rice and men
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1800s — Beriberi in the navy

Lonsdale D. Adv Food Nutr Res 2018, Picture: wakiwand.com



Discovery of thiamin
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Lonsdale D. Adv Food Nutr Res 2018, Picture: Canva



Thiamin deficiency mechanism

Glucose Transketolase + ThDP
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Thiamin deficiency today

Chronic alcoholism
« Wernicke-Korsakoff syndrome

ETHANOL DERIVED ENERGY
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Low-thiamin staple foods
* Poverty
* |solated subpopulations

Suter P. Present Knowledge in Nutrition 2012, Whitfield KC et al. Ann N Y Acad Sci 2018
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Dietary trends, recommendations and nutrition policy



Vegetarian
diets and B12




What Is a vegetarian diet?

Plants Dairy Egg Fish Poultry Meat

Omnivore
Vegan
Lacto-vegetarian
Ovo-vegetarian
Pescetarian

Flexitarian () () () (v) ()



Rosenfeld D & Burrow A. Appetite 2017
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Vegetarians and B12 status
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Gilsing AMJ et al. Eur J Clin Nutr 2010



Current recommendations

Recommended intake
* 2 ug/d (mean intake 5-7 pg/d)

Vegans
 Diet must be supplemented with B12

Vegetarians
* Low B12 status common
» Consider supplement

Nordic Nutrition Recommendations, 2012



Dietary B12 vs supplement

Total accumulation
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Greibe E et al (2018). Nutrients



Dietary B12 vs supplement
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Vegans and B12

Supplement the diet!
Higher dose?
Split the dose

Should vegetarians also supplement?



Folic acid
fortification




Neural tube defects

Picture adapted from Botto LD et al. N Eng J Med



Folic acid supplementation

Folate
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Folate status and NTD risk

Deficiency
Insufficiency
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Supplement compliance

Toivonen, Kl et al. Prev Med, 2018



Mandatory folic acid fortification

www.fortificationdata.org



NTD’s PRE vs fortification
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The controversy

Human Studies by Outcome and Year

= Cardiovascular

= N Urological
Cancer
Reproduction and Development
Endocrine and Metabolic Diseases
Immunological

Growth/Obesity/Weight

Mortality

National Toxicology Program (NTP) monograph, 2015



Folic acid and cancer

Events (%)
Treatment Control

Adenoma trials (n=2652)

ukCAP 14/470  (3.0) 13/469 (2.8) 1.20 (0.43- 3.33)
HARVARD 24/346 (6.9) 25/348 (7.2) 0.94 (0.45- 1.97)
AFPPS 58/516 (11.2)  34/505 (6.7) 1.63 (0.95- 2.80)
Subtotal 96/1332 (7.2) 72/1320 (5.5)

heterogeneity: ,.r_: 248, p=0.29 Adenoma triaIS
Vascular trials (n=46969) 1.33 (0.98 - 1.80)

VITRO 12/353 . 7/348 (2.0) > Z 10 (U.0Z- 1.5%]
HOST B65/1032 . 72/1024 (7.0) 0.94 (0.61- 1.47)
WENBIT 81/1540 (5. 63/1550 (4.1) 1.32 (0.86- 2.04)
NORVIT 82/1872 (4. 67/1877 (3.6) 1.17 (0.76- 1.78)
SU-FOL-OM3 93/1242 . 78/1259 (6.2) = 1.18 (0.80- 1.76)
)
)
)
)

VISP 92/1827 (5. 95/1853 (5.1) 0.97 (0.67- 1.42
VITATOPS 162/4089 (4. 183/4075 (4.5) 0.87 (0.66- 1.15
WAFACS 201/2721 (7. 213/2721 (7.8) 0.94 (0.73- 1.21
HOPE-2 342/2758 (12.4)  320/2764 (11.6) 1.09(0.89-1.33

SEARCH 678/6033 (11.2) 639/6031 (10.6) -
Subtotal 1808/23467 (7.7) 1737123502 (7.4) CVD trIaIS

heterogeneity: ',r_;— 10.53; p=0.31 1 " 04 (O . 98 — 1 . 11) 1
Total (n=49621) Total

1904/24799 (7.7) 1809/24822 (7.3)

heterogeneity: 11, = 15.26; p=0.23 1.06 (099 — 113)_

Heterogeneity (Adenoma vs Vascular trials): ;.r_f: 224, p=0.13

= 59% CI 0.5 Treatment 1.0 Control 20
¢ 95%Cl better better

Vollset SE et al. Lancet, 2013



Folic acid and cancer

Antifolates used In cancer treatment
Folate deficiency increases cancer risk
The dual role of folate

* Prevent cancer initiation
* Promote cancer development

Kim, YI. Am J Clin Nutr, 2018



Supplement or fortify?

Major nutrition policy challenge

Affects everyone

Definitive benefit on neural tube defects
Potential harms in subgroups?

e Cancer
 B12 deficient



FUTURE

Precision nutrition



Precision nutrition

Tailored nutritional recommendations to treat or
prevent metabolic disorders

PRECISION
NUTRITION

LEVELS

de Toro-Martin J et al. Nutrients 2017



Riboflavin and

hypertension




MTHFR

THF Methionine

MTHFD1

O
DNA

synth esis<_ Methylene-THF

\

C677T-genotype MTHFR
CC B2
CT B3 Methyl-

T THE Homocysteine



Google

2005

2010

== mthfr

AN ES)

2020



400
300
200
100

30
20
10

M

Search term: 'mthfr’

Search term: 'mthfr AND hypertension’

1970

1980

1990

2000

2010

2018




MTHFR 677TT and
hypertension

H

Nakata et al. 1998
Zhan et al. "0()()
Benes et al. p
Wang et al.

Esparragon et al.
Heux et al. 2004
Liu et al. 2004
Tylicki et al. 2005
Lwin et al. 2006
Li et al. 2006
Hui et al. 2007
Markan et al. 2007
Xing et al. 2007
Denu et al. 2007
Hu et al. 2007
Lin et al. 2008
Ilhan et al. 2008
Luo et al. 2008
Ng et al. 2009
dehl/ddi.h et al. ,
Cai et al.
Yu et al. "01()
Jin et al. 2011
Ma et al.
Liu et al.
Su et al.

Fowdar et al.
Yin et al.
Zhang et al.
Cao et al.
Fridman et al.
Yao et al.
Yang ct al.
Ba\mmoulu et al.
Subtotal (I squared = 54, 1% p 0.000)

Odds ratio: 1.63 (1.34 — 1.98)
Yang B et al, Plos One 2014




MTHFR 677TT and
hypertension
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Horigan G et al. J Hypertens 2010, Wilson C et al. Am J Clin Nutr 2012



Riboflavin, MTHFR 677TT
and blood pressure

Response to blood
pressure medication

CC 64 %
CT 59 %
TT 37 %

Systolic blood pressure
response to riboflavin (1.6mgQ)

CC -0.9 mmHg
CT -0.8 mmHg
TT -13.4 mmHg

Horigan GJ et al. Hypertens 2010



Riboflavin, MTHFR 677TT
and blood pressure
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Horigan GJ et al, Hypertens 2010, Wilson C et al. Am J Clin Nutr 2012



Riboflavin, MTHFR 677TT
and blood pressure
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Placebo Riboflavin
Wilson, C et al. Hypertens 2013




MTHFR and precision nutrition

TT prevalence: ~10%

High prevalence of hypertension, especially
combined with poor riboflavin status

Poor response to antihypertensives, but good
response to low-dose riboflavin supplements

Targeted or population-wide strategy?

McNulty, H et al. Mol Asp Med 2017



Nutritional
challenges




‘ Nutritional challenges are not
limited to deficiency

Staple foods are crucial for
B-vitamin status

' Consider dietary trends

Prevention strategies must
consider potential harms

Gene-nutrient interactions are
knocking on our door




