
Ahid den con nec tion between insulin res ist ance (IR) and Alzheimer’s dis ease (AD) is now
start ing to unravel. For dec ades, research ers have been untangling the com plex rela tion -
ship between the two.

For one, stud ies dat ing back to the 1970s have revealed the pres ence of insulin recept ors in
the brain, par tic u larly the hip po cam pus.
THE BRAIN HAS A SWEET TOOTH
It turns out that the brain does have a sweet tooth. Insulin, the hor mone respons ible for
reg u lat ing blood sugar, also plays a vital role in brain func tion. Let’s dive into it:
What is Alzheimer’s dis ease (AD), and why is it being called ‘Type 3 dia betes mel litus’
(T3DM)?
AD is char ac ter ised by decline in cog ni tion. It is often age-depend ent. In its earli est stages,
AD is the res ult of amyl oid-(A)-medi ated dys reg u la tion.

Stud ies reveal that insulin plays a vital role in brain func tion, and that
insulin res ist ance and dys func tion in the brain play a cru cial role in the
devel op ment of Alzheimer’s
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This dys func tion a�ects the key path way involved in learn ing and memory in the hip po -
cam pus.
Is Type 3 dia betes an o� cial term? No. The Mayo Clinic, however, already refers to
Alzheimer’s as “Type 3 Dia betes.”
Call ing Alzheimer’s dis ease T3DM has gained sig ni �c ant trac tion.
This sug gests that insulin res ist ance and dys func tion in the brain — sim ilar to what occurs
in Type 2 dia betes mel litus (T2DM) — play a cru cial role in the devel op ment of
Alzheimer’s.
WHY ARE AD AND IR CALLED A ‘VICIOUS CYCLE’?
Alzheimer’s dis ease is a cas cade of cog nit ive decline, while insulin res ist ance is also known
as the “silent killer”. The two often coex ist, cre at ing what numer ous research ers now call
a “vicious cycle”.
Stud ies have shown that indi vidu als with AD often exhibit insulin res ist ance in their
brains, sim ilar to the insulin res ist ance seen in Type 2 dia betes. This sug gests a poten tial
link between the two con di tions.
These two con di tions mutu ally exacer bate each other.
For example, insulin res ist ance can con trib ute to the form a tion of amyl oid-beta plaques
and tau tangles, hall marks of AD. Con versely, AD can impair insulin sig nalling in the brain,
fur ther worsen ing cog nit ive func tion.
Both AD and T2DM are asso ci ated with chronic in�am ma tion in the brain and body. This
sug gests that shared in�am mat ory path ways may con trib ute to the devel op ment of both
con di tions.
HOW MANY PEOPLE ARE AFFECTED BY AD?
AD is a global issue. In 2023, more than 55 mil lion people had demen tia world wide, over 60
per cent of whom live in low-and middle-income coun tries, accord ing to the WHO.
The stat ist ics are alarm ing: In the US, the num ber of Alzheimer’s patients jumped from 4.5
mil lion in 2010 to over 6 mil lion today, mark ing a nearly 50 per cent increase in just over a
dec ade.
WHAT TRIGGERS INSULIN RESISTANCE?
Insulin res ist ance is a meta bolic prob lem, primar ily caused and worsened by mod ern diets
— high in re�ned sug ars and pro cessed foods.
Sharp spikes in blood sugar cause an over pro duc tion of insulin, lead ing to insulin res ist -
ance. Think of insulin as a key that unlocks the cell to let gluc ose in.
The more res ist ant cells are to insulin, the harder it becomes to deliver energy to them,
par tic u larly in the brain.
Over time, this leads to sig ni �c ant cog nit ive decline, and the onset of Alzheimer’s. An
increas ing num ber of experts argue that Alzheimer’s, like T2DM, stems from insulin res -
ist ance.
Dr Mike Hansen high lights how the brain’s abil ity to pro cess insulin is com prom ised with
con stant fructose attack. Dr Hansen, who spe cial ises in internal medi cine, crit ical care
medi cine and pul mon ary dis ease, has ded ic ated over 15 years of his life to under stand ing
how to pre vent, dia gnose, and treat dis eases that a�ect adults.
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A lead ing cam paigner for main tain ing health and �t ness, Dr Hansen explains: “Whether
you con sume sucrose or high fructose corn syrup, it goes into your intest ines, gets
absorbed, and is delivered to the liver. Fructose dir ectly impacts the brain.”
BRAIN ‘CARAMELISATION’
“If you thought uric acid was bad, fructose alters brain meta bol ism even more. It a�ects
astro cytes, the cells that nour ish neur ons, through glyc a tion and oxid at ive stress. Glyc a -
tion occurs when sugar molecules com bine with amino acids in pro teins, form ing
advanced glyc a tion end products (AGEs).
“This pro cess is also known as the Mail lard reac tion or ‘car a mel isa tion’. Both gluc ose and
fructose cause glyc a tion, but fructose does it seven times faster. Essen tially, your brain
becomes ‘car a mel ised’ if
you con sume too much fructose.
“Fructose gen er ates 100 times more oxy gen rad ic als com pared to gluc ose, increas ing
oxid at ive stress. This stress makes the mito chon dria sick and even tu ally dys func tional. As
mito chon dria fail, cells start to die.”
He explained fur ther: “To make mat ters worse, fructose inter feres with two key trophic
growth factors: leptin and brain-derived neur o trophic factor (BDNF), which help the brain
develop and form new con nec tions.
“Fructose induces insulin res ist ance and high insulin levels, impair ing leptin’s func tion,
lead ing to cog nit ive de� cits. Beta-hydroxy bu tyr ate, a ketone pro duced through exer cise,
inter mit tent fast ing, or a keto genic diet, increases BDNF activ ity, help ing to form new
con nec tions in the hip po cam pus.
“The hip po cam pus is the memory
centre of the brain and the �rst part to deteri or ate in Alzheimer’s dis ease. Fructose impairs
BDNF activ ity, mak ing it even more harm ful.”
ARE THERE NEW DRUGS FOR ALZHEIMER’S?
Des pite the massive expendit ure on AD, no new drugs have proven e�ect ive at stem ming
the tide of Alzheimer’s.
Of the 2,000-plus drug tri als con duc ted through 2019, none suc ceeded. Many experts
argue that treat ments aimed at man aging amyl oid plaques and neur o�b ril lary tangles are
address ing symp toms rather than address ing the under ly ing cause — which is poor gluc -
ose meta bol ism in the brain.
An increas ing num ber of experts, however, now think that the stand ard approach is miss -
ing the root cause of Alzheimer’s dis ease alto gether.
HOW MUCH DOES IT COST TO TREAT ALZHEIMER’S?
The �n an cial impact of AD is stag ger ing. The cost to care for Alzheimer’s patients in the US
grew from $172 bil lion in 2010 to $241 bil lion in 2020. By 2050, it’s expec ted to sur pass $1
tril lion.
WHAT STUDIES SHOW THE AD-IR CONNECTION?
Experts have found that the hip po cam pus is espe cially vul ner able to insulin res ist ance, a
key fea ture of age ing and AD.
In 1978, a land mark study by Hav rankova J., pub lished in Nature,
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showed that insulin recept ors are wide spread in the cent ral nervous sys tem of rats. Later,
in 1982, a study in Neur os cience Let ters by Sara V.R. found that recept ors for insulin-like
growth factors (IGF-1 and IGF-2) and insulin are present throughout the adult human
brain.
In 1997, Frey WH II received a US pat ent for a method to deliver neur o lo gic agents to the
brain non in vas ively. This intranasal tech nique bypasses the blood-brain bar rier to deliver
thera peutic pro teins, growth factors, and hor mones, includ ing insulin, to treat neuro de -
gen er at ive dis eases like AD.
In 2012, a study by Suz anne Craft, ‘The Role of Insulin Res ist ance in the Patho gen esis of
Alzheimer’s Dis ease: Mech an isms and Thera peutic Implic a tions’, pub lished in the journal
Exper i mental Geron to logy
con nec ted insulin res ist ance to AD, sug gest ing that impaired insulin sig nalling in the brain
can lead to cog nit ive decline and neuro de gen er a tion.
Research pub lished in 2016 in the Journal of Alzheimer’s Dis ease
showed that IR exacer bates the devel op ment of amyl oid plaques, fur ther advan cing the
under stand ing of Alzheimer’s.
What are the earli est signs of AD? Most neur os cient ists recog nise that one of the earli est
detect able traits of Alzheimer’s dis ease is when the hip po cam pus func tion and struc ture
are com prom ised.
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