
health

APRIL 2014 | NEXT 129

A COMPLEX RELATIONSHIP
We know people respond differently to certain 

foods. Lactose intolerance is a great example – 

while some of us suffer abdominal discomfort 

after drinking a glass of milk or eating a tub of 

yoghurt, others can consume dairy products 

with no health-related problems. 

Yet until recently most scientists thought food 

had basically one job: to fuel the body. That’s 

certainly the case, but what we now understand 

is instead of being metabolised and used to 

power the body, some dietary chemicals alter 

gene expression, either directly or indirectly. 

In other words, food affects the way our genes 

work throughout our lifetime, says Dr Sylvia 

Escott-Stump, director of dietetic programmes 

at East Carolina University. She explains 

nutrigenomics research seeks to understand 

this process by studying the effects of specific 

foods and drinks on our genetic makeup.  

Nutrition recommendations are typically 

based on the assumption we all have the same 

nutritional requirements. But nutrigenomics 

takes what we eat for dinner one step further 

by highlighting that because each individual 

is genetically unique, not everyone responds 

identically to the same foods. Some of us 

need to eat less salt or fat, consume more of a 

particular vitamin or hold back on portion size 

because of our genetic makeup.

Scientists are investigating a range of diet-

related disorders which, it’s hoped, will benefit 

from nutrigenomics research. These include 

heart disease, many types of cancers, diabetes, 

neurological disorders, obesity, osteoporosis 

and a variety of inflammatory disorders. But 

research is progressing slowly because our 

DNA comprises so many different genes.

Professor Raymond Rodriguez from the 

Global HealthShare Initiative at the University 

of California says, “At the genetic end of the 
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magine this: it’s circa 2030 

and you’re approaching 

your 60th birthday. You’re 

concerned about your strong 

family history of heart disease so 

you make an appointment with 

a diet doctor. You have difficulty 

controlling your high levels of LDL 

cholesterol (the bad kind) with a 

healthy, low-fat diet and exercise. 

You’ve tried several kinds of statin 

(cholesterol-lowering) drugs, with 

little success. The doctor scans 

your electronic genome card and 

finds you have a gene variant that 

typically results in low levels of 

HDL cholesterol (the good kind) 

when intake of polyunsaturated fat 

– found in fish, tahini, margarine, 

sunflower oil and pine nuts – is low. 

He also finds your genetic makeup 

helps to raise HDL cholesterol 

when fat comprises less than 30% 

of your diet, and that you have a 

genetic resistance to statin drugs.  

The doctor then writes a nutrition 

prescription that will reduce your 

risk for developing heart disease: 

more polyunsaturated fat, less 

saturated fat – found in meat and 

full-fat dairy products – and ditch 

the statin drugs in favour of a 

healthier diet and more exercise.

This is the promise of nutrition-

al genomics, or nutrigenomics, an 

emerging science that examines 

the relationship between genes, 

nutrition and health and seeks 

to explain our bodies’ different 

reactions to diet. Welcome to the 

future of personalised medicine, 

where nutrition can be tailored 

not just to you, but to your genes.

IT’S IN 
YOUR 

GENES

spectrum you can find three to four thousand 

single-gene mutations that actually cause the 

disease or significantly increase its risk [for 

example, Huntington’s disease], while at the 

nutrition end of the spectrum you can find 

three to four thousand genes that are weakly 

associated with, but do not directly cause or 

make very small contributions to, diseases like 

type 2 diabetes or a cluster of diseases like 

metabolic syndrome.” 

TESTING TIMES
So should you book in to see a genetic tester? 

Professor Lynnette Ferguson, head of nutrition 

at the University of Auckland, recommends 

genetic profiling for well-studied, simple 

genetic interactions like those associated with 

vitamin C, folate, omega-3s, saturated fats, 

caffeine and sodium. 

“If you look at specific genes, ones that are 

well documented, I think there’s a lot to be 

said for it,” she says. “The tests aren’t all that 

expensive and they’ve got a booklet that tells 

you what the gene does and if you’ve got the 

variant which they’ve identified, what you need 

to do to your diet to overcome that.”

Ferguson herself had tests to identify genetic 

variants for folate, and for caffeine. 

“If you can identify a change in that gene 

that tells you that you need more folate than is 

recommended, it’s relatively easy to change. I 

have that particular genetic variant myself  so
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 The best bit is your DNA no longer needs 

to be your destiny

I do take higher than normal levels of folate. 

I already knew I can’t drink coffee after 

midday otherwise I can’t sleep at night so 

it wasn’t surprising but it’s useful to know.”

Testing for simple gene profiles like 

folate (where the body has a reduced 

capacity to use the B-group vitamin) offers 

obvious benefits for women of childbearing 

age and, while not conclusive, can also 

yield clues about your risk of developing 

heart disease. 

Associate professor Mark Lucock from 

the Human Molecular Nutrition Laboratory 

at the University of Newcastle explains, “We 

know folic acid prevents neural tube defects 

like spina bifida. 

“We also know there are genes, common 

variants of folate-related genes, that 

predispose to increased risk for birth 

defects and that you can overcome that by 

taking folic acid, which reduces the risk. 

That same gene also raises the level of a 

blood metabolite and it acts as a risk factor 

for cardiovascular disease.”

JOINING THE DOTS
But genetic testing isn’t yet reliable for 

chronic diseases. Ferguson says given the 

complexity involved in testing for these, 

you should be wary of companies claiming 

to be able to test for a wide range of  

modern malaises. 

“Controversy centres on companies that 

test literally tens of thousands or hundreds 

of thousands of genes because we don’t 

necessarily understand how they interact 

with one another,” she says. 

“When you have specific recommend-

ations it makes it palatable and usable, 

but where you have these hundreds of 

thousands of genes, the international 

literature hasn’t caught up with it yet so a 

lot of the interpretations from companies 

that test a big range of genes are really 

quite tenuous.” 

Rodriguez agrees: “For diseases like cystic 

fibrosis, Huntington’s and others, single-

gene tests are possible but for chronic 

diseases like type 2 diabetes, hypertension 

and cardiovascular disease, single-gene 

tests aren’t informative or useful.”

In the not too distant future, scientists 

hope to join the dots of the complex diet-

gene interactions associated with chronic 

diseases. And even though we don’t have 

all the answers, swapping population-based 

approaches to nutrition for personalised 

diet plans is the way forward. 

So instead of following broad guidelines 

for sugar, fat and salt consumption, you 

might follow your very own healthy food 

pyramid. The best bit is not only does your 

DNA no longer have to be your destiny, it 

can hold the key to changing it. A family 

history of diabetes, cancer or heart disease 

may be counteracted – or at least better 

managed – by a carefully chosen diet. 

Research is also pointing to the fact our 

genes may contain the answers to puzzling 

questions like why some women can eat 

what they like and not gain weight, while 

others only have to look at a carb to pile on 

the kilos. Importantly, changing our lifestyle 

may change our genes – and our obesity risk. 

“There are variant genes that predispose 

people to being obese,” Lucock says. “We 

call these thrifty genes. There are a variety 

of gene types that may predispose to being 

overweight. There are genes that make 

people perhaps eat a little bit more, there 

are sedentary genes. 

“Obviously you’ve become over-

weight because you eat but how you 

translate food into body shape is 

dependent on a repertoire of genes you  

may possess.”

In other areas, scientists are investigating 

the impact of vegetables like broccoli, 

cabbage and cauliflower on specific genes 

which aid cancer prevention; a genetic 

variant found in one third of people that links 

red meat with colorectal cancer; and the link 

between heart disease, Alzheimer’s and diet. 

Here at home, researchers from the 

University of Auckland are focusing on 

genetic markers for Crohn’s disease and 

inflammatory bowel disorders that may 

prevent development of the diseases. So 

if you have a gene variant for Crohn’s or 

cancer, you could adjust your diet from 

birth to prevent or slow development of  

the disease. Which means perhaps that 

visit to the nutrigenomics practitioner to 

assess your heart disease risk will happen 

sooner than you think. 

IN THE PANTRY

Nutrigenomics is an emerging field so 

scientists are still working towards the 

promise of personalised medicine.  

In the meantime, nutrition expert Dr Sylvia 

Escott-Stump suggests we follow some 

simple guidelines that are likely to have a 

positive effect on most genetic profiles. 

1
Cut back on salt. 

“We suggest everyone eat less salt 

as one in five individuals is salt 

sensitive,” Escott-Stump says. “Most of 

us need to eat more foods rich in 

potassium [eg sweet potatoes, 

spinach], magnesium [eg bananas, 

kidney beans] and calcium 

[eg yoghurt, sardines] to offset our 

intake of sodium.” 

2 Stock up on anti- 

inflammatory foods. 

 “This includes salmon, green tea, 

red grapes and wine, coffee, 

pomegranates, nuts, berries and 

whole grains such as rye and quinoa,” 

Escott-Stump says. 

3 
Eat the right protein. 

“We need the right kinds and 

amounts of protein from meats, poultry, 

fish, eggs and dairy foods.”
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