
funkiefood
A delicious indulgence, or your next desperate hit? Bijal Trivedi investigates

ETTLEDonthe sofa watching the usual
rubbish onTV,l notice that predictable,
uncontrollable, nightly craving. At first

I sit there, fighting it. Butthe longerlfight,
the worse it gets. After20 minutes,l can't
concentrate on an,'thing,I feel anxious, and
starl  t idgeting l ike craly. Final ly, admitt ing
myaddiction, Ibrcak. I go to the freezer-to
my stash ofwhite stuff-andtake a hit. Almost
instantly,I relax, mybrain in a state ofbhss as
the chemical courses through myveins.lsn,t it
amazingwhata few scoops of icecreamcando?

Before you dismiss myagitationas mere
weakness, consider this: to my brain, sugar
is akin to cocaine. There isnowcompelling
evidence that foods high in sugar, fat and salt-
as most junk foods are canalteryourbrain
chemistry inthe same way as highlyaddictive
drugs such as cocaine and hetoin.

The idea, considered fringe iust five years
ago, is fastbecoming a mainstreamview
among researchers as new studies in humans
confirm initial animal findings, and the
biological mechanisms that lead to "junk-food

addiction" are being revealed. Some saythere
is now enough data to wanant government
regulation ofthe fast food industry and
public health warnings on products that
have harmful levels ofsugar and fat. one
campaigning la\a/yer claims there could even
be enough evidence to mount a legal fight
against the fast food industry for knowingly
peddling food that is harmful to our health,
echoing the lawsuits against the tobacco
industry inthe 198os and 9os."We have to educate people about howtheir
biains get hijacked by fat, sugarand salt,,'says
David Kessler, former commissioner of the
US f00d and Drug Administration and now a
directorofthe Center for Science in the public
Interest, based inWashington DC. With obesity
levels rocketing across the world, it is clearthat
Iam not alone in my love ofsweet things, but
can it really be as bad as drug addiction?

: Arguably, it was the weight-loss industry
: that filst introduced the idea to the public,
e long before there was any scientific evidence
F for it. Foi example, in herbooklici thesugar
6Hdbit, published in 1988, the self-confessed
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"sugarholic" 
Nancy Appleton offered a

checklist to determine whetheryou, too,
are addictedto sugar. Since then, the notion
has become commonplace.

In 2oo1, intrigued bythis nascent cultuial
phenomenon, neuroscientists Nicole Avena,
now at the University ofFlorida in cainesville,
and Bartley Hoebel at tuinceton University,
together began exploring whether the idea
had a biological basis. They startedby looking
for signs ofaddiction in animals that had been

- eatingIunkfood.

Hooked on sugar
Sugar is a key ingredienr in mosr junk [ood,
so they offered €ts sugai syrup, similarto the
sugarconcentration in a typical soda beverage,
for about u hours each day, alongside regular
rat feed and water. After iust a monthonthis
diet, the rats developed behaviourand brarn
changes that Avena and Hoebel claimed were
chemically identical to morphine-addicted
rats. They binged on the syrup andshowed
anxious behaviourwhen it was removed-
a sign ofwithdnwal. There were also changes
in lhe neurol ransmitters in the nucleus
accumbens, a region associated with reward.

Crucially, the researchers noticed that the
rats' brains released the neurotransmitter
dopamine each time they binged on the sugar
solution, even after having eaten it forweeks
\Neurosclence & Biobehavioral Reviews , vol32,
p20). That's not nolmal.

Dopamine dtives the pursuit ofpleasure -
whetheritis food, drugs or sex.It isa braln
chemical vi lal for learning, memory decision-
making and sculpting the rcward circuitry. you

would expect it to be releas€d when they eat a
new food. says Avena, bur not with one lhey
are habituatedto. "That's one ofthehallmarks
ofdrug addiction," she says. This was the first
hard evidence of a biological basis for s ugar
addiction, and sparked a slew ofanimal studies.

Those results were amongthe most
exciting news in obesity research in the last
20 years, says Mark Cold, an intemational
authorityon addiction research and chaman
ofthe psychiatry department at the >
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Univenityof Florida Collegeof Medicine.
Since Avena and Hoebel's landmark

study, scores ofother animal studies have
confimed the findings. But it is recent human
studies that have finally tipped the balance
of evidence in favour of labelling a love of
junk food as a proper addiction,

Addicted brains
Addiction is commonly described as a dulling
ofthe "rcward circuits" t ggered by the
overuse of some drug. This is exactly what
happens in the bnins ofobese individuals,
says cene-Jack Wang, chairman of the medical
department at the US Department of Energy's
Brookhaven National Laboratory in Upton,
New York. In another landmark study published
in2oo1, hediscovered a dopamine deficiency
in the striatum of the bEins ofobese
individuals that was virtually identical to those
of drug addicts (?re I ancet,vol957, p 354).

In subsequent studies, Wang showed that
even when (not obese) individuals are shown
theirfavou te foods, anareaof theirbrun
called the orbital ftontal cotex - involved
in decision-making - expe ences a surge of
dopamine. The same area is activated when
cocaine addicts are shownabag ofwhite
powder. It was a shocking discovery that
showed you don't have to be obese for your
bnin to exhibit addictive behaviour "l can
tell they want it," says Wang.

Another c tical leap in identifying junk
food as addictive was made by Eric Stice,

whom eating is iust more orgasmic,"he says.
It is this innate enjoyment offood that pdmes
certain people to overeat.

Ironically, as they overeat, their reward
circuitry dulls, which makes the food less
satisfying and motivates them to eat more to
compensate. They arc essentially chasing the
highof earlierheaver y eatingexperiences.
This is precisely what we see with chronic
alcohol or substance abuse, says Stice.

Stice has also shown that people with
certain variants of the DRD2 andDRD4 genes
are endowed with less active dopamine
circuits, and as a rcsult have a dulled
dopamine response when eating appetisi ng
foods. Paradoxically, this places them at
greater Iisk of obesity than a pe$on without
those gene vadants because it means they
have to eat more to get a sufficiently
rewarding level ofdopamine release (Scrence,
\o1322, p 449; Neurolmage,voI5c�, p 1618J.

Together, these studies suggest there are
tvro routes to food addiction coresponding to
overactive or underactive dopamine systems,
respectively: one ifyou find food more
rewarding than the average person, and
another if it isn't rewarding enough.

Ofcourse, fast food is morethaniust a
sugar rush, it is often a rich cocktail of sugars,
fats and salt. Neuroscientist paul Kenny at
The Scripps Research Institute in Jupiter,
Florida, is probingthe impact of a junk food
diet on rat behaviour and brain chemistry
One ofhis recent studies showed that these
foods trigger the same changes inthebrain

available for the rest of the time. The third
Sroup hadanall-you-can-eat, around-the-clock
buffet that included iultl food and rat feed.
After 40 days, Kenny stopped access to the iunk
food inboth experimental groups. The rats
with unlimited access to junk food essentially
went on a hunger stdke. "It was as if they had
become averse to the healthy food," says Kenny.
It took two weeks before the animals began
eating as much as those in the control group.

Unlimited access to a powerfully addictive
drug like cocaine has a big impact on the bnin,
says Kenny, so you might expect any addictive
effect from food to be much less Dronounced.

Butthat is not the case. "Changes 
happened

rapidlyand wereal lysaw very very, str iking
effects. That'swhat surprised me."

The obese, unlimited iunk food ruts had
dulled reward systems and were compulsive
eaters. They would even tolerate electric
shocks to thet feet designed to deterthem
from eating junk food when the Iat feed was
still available shock-free. Cocaine-addicted
rats behave the same way towards their drug.

When Kenny examined the brains of the
obese lats with the unlimited junk food diet,
they too had a dopamine deficiency in their
sLriatum, similar to the obese individuals in
Wang's studyin humans,In the rats'brains,

as those causedby drug addiction in humans.
In animals, as inhumans, repeated cocaine

or heroin use dulls the brain's rcward system.
This leads to heavieruse because the memory
of a more pleasurable effect spurs the userto
take more to get the same feeling, essentially
chasing thehigh.

Kenny wondercd whether ruts that eat junk
food would have a similar response to the
cocaine-addicted rats he had already studied.
He used three groups of rats. The filst was a
control group that only had access to standard
rat feed. The second group could eat junl food -

bacon, sausage, icing and chocolate - for only
t hour each day with regular rat feed and water

"f unk foods switch on biological
mechanisms that are just as hard
to fight as recreationaldrugs"
a neuroscientist at the Oregon Research
Institute in Eugene. Stice has been trying
to predict a pe$on's propensityto junL food
addiction. He has been watching how people,s
brains respondwhen they are fed a briefburst
of creamychocolate milkshake. He then
compares the bnin activity of lean and
obese individuals, to see ifit differs.

In an as-yet-unpublished study he found
that when fed milkshakes, lean adolescents
with obese parents experienced a greater
surge ofdopamine - indicating a greater
sense of satisfaction - than thosewhohad lean
parents. Stice suspects that this is vrhere the
problembegins. "There are peoplebomfor
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Kenny noticed there was a marked drop in a
particular dopamine receptor, called D2. But it
wasn't clearwhetherthis drop affected a rat's
propensitytobecome addicted to junk food.

To test the relevance ofD2 recepto$, he
artificially reducedtheirnumber inthebrains
of a group of rats and then offered them only

iunk food for two weeks. The effect was
dramatic. Comparedtothe control group
offered the samediet. thereward circuitryin
the brains of the modified rats showed a dulled
response almost immediately. Unlike normal
rats, they gorged on junkfood even when
eating it was penalised with anelectdc shock.

humans are needed before the conclusion
can be generalised beyond ruts.

Gold says therc is plenty of evidence that
food and drug addiction are so similar that
trcatments proven safe and effective for
other addictions- such as alcohol, nicotine,
cocaine and heroin- shouldbe tested for food
addictiontoo. "The real test ofthe'hedonic
eating' or food addiction hypothesis is if it can
yield new and effective treatments," he says.

What some people claim is now beyond
doubt is that tunk foods rich in salt, sugarand
fat switch on biological mechanisms that are
just as powerful, and hard to fight, as drugs of

low levels, Brownell argues, that are of real
concem.lt is easyto identifyobese people
who need help with their food addiction, what
is more difficult to see isthe slim peoplewho
arc addicted and may eventually become
obese because oftheir addiction. "Long term,
that's what's effecting public health- it's the
healthy-looking kid who needs three cokes
a day, not the personwho already weighs

4oo pounds [r8o kiloglams]."
signs ofthings to come can alreadybe seen

across tht US. Forexample, tlans fats were
recently banned in restaurants in New York
city and throughout california, and fizzy

"We have to educate people about
how their brains get hijacked by fat,
sugar and salt"

abuse. Given that we regulate drugs because
of the hams they cancause, is ittime to begin
tougher regulation of fast food too ?

lohn Banzhaf, a lawyer who teaches public
interest law at George Washington University
LawSchool inWashington Dc, has been
following the researchforthe last decade.In
the 196os, he won a cout ruling that forced
rudio and TV stations acrossthe US to provide
fiee airtime for anti-smoking messages and
played a maior rcle in craftin8 lawsuits a8ainst
the tobacco industry. Now he is tuming his
attention to the fast food industry and its role
in fuelling the obesity epidemic.

Banzhaf believes there is nowenough
researchforthe US Office ofthe Surgeon
cenelal to issue a report on food addiction,
as it did for nicotine addictionin 1988. "The

Health consequences of Smoking: Nicotine
Addiction", a rcport weighing in at over
600 pages, conduded that cigarettes were
addictive, nicotine was the cause. and that
the chemical and behavioural processes that
define heroine and cocaine addiction were
the same for tobacco. 'At that point people

beganto accept it," Banzhafsays. But he
acknowledges this is going to be a tricky fight.
"Fastfood isn't a lsingle] chemical so you can't
meaningfully ask the question'ls a triple
baconcheeseburger addictive?"' he says. It
would have to be something more specific
about quantities ofsugar, salt and fat.

Kelly Brownell, director of the Rudd Center
for Food Policy and Obesity at Yale Universitt
says that scientists would be likely to agree
that low levels of addiction do occur. It is these

d nks are being voluntadly taken out of some
school vending machines in anticipationofa
law that will mandate it.

Unsurpdsingly, thefood and drink industry
is putting up a fight. These foods are only
addictive to a"cetain subset ofconsumeF
who don't exhibit the discipline required",
says Hank cardellq a former executive at food
companies including Coca Cola and General
Mills, and now a visiting fellow at the Hudson
Institute, a think tank based in Washington DC.
"People aren't going tochange theirbehaviour.
To me it's about getting calories offthe streets."

Discounting waste, spoilage and returns,
the food available to us today is about 30 per
cent higher incalories compared with r97o,
says Cardello. He believes tax rclief for
companies producing low-calorie foods is
one way to reduce calo es consumed without
destroying the companies that sell fast food.

Cardello says food companies don't design
food to be addictive, but admits many
products are designed for "high hedonic
value", with carefully balanced combinations
ofsalt, sugar and fat tha[, experience has

showa, induce people to eat morc.
Kesslerpoints out that, ofcourse, the

ultimate power is in the consumers'hands.
Individuals have a responsibility to protect
themselves, he says.I can vouch for the fact
that it is possible to bieak the habit. After two
weeks of going cold turkey, I can report I have
successfully kicked my ice cream habit. Now
if only I could kick my junk TV addiction... I

BiialT vediis a wr terbased in washinoton DC

ls eatingjunkfoodthat is high in sugar fatand
salt as addictive astaking recreational drugs?

crucially, Iats with reduced D2 receptors fed

only regular rat food did not show the same
change in their reward circuitry {Natu/e
Neuroscience,yol t3,p 635).It seems there is
an interaction between rcduced D2 recepto$
and consumption of;unk food that leads to
addiction, says Kenny.

Taken together with Stice and Wang's
results, this suggests that people who from
birth have a low number of D2 rcceptors
could also be prone to iunk-food addiction.
Kenny cautions that more studies in

4SeptemberZ0l0 | Newscientist I 41


