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Bright Future for Treatment & Prevention
• The future for treatment and prevention of memory
disorders such as Alzheimer’s disease and of other brain
disorders such as stroke, Parkinson’s, epilepsy, concussion
and traumatic brain injury is very bright.
• Until recently, the blood-brain barrier, that protects the
brain from damage, has unfortunately prevented progress
in treating these disorders by keeping many beneficial
treatments from reaching the brain.
• The HealthPartners Center for Memory & Aging has found
a practical way around this barrier!

Invasive and Noninvasive Routes
To Overcome the Blood-brain Barrier

Intranasal Delivery to the Brain
• Is non-invasive.
• Bypasses the blood-brain barrier.
• Results in rapid delivery to the brain along the
nerves involved in smell.
• Reduces systemic exposure and unwanted
side effects.

A MAJOR DISCOVERY IS NOW ALLOWING US TO TREAT BRAIN DISORDERS.
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Alzheimer’s Disease is the Most
Common Type of Dementia.
• Dementia is a general term describing degenerative brain
disorders characterized by loss of short term memory,
confusion and disorientation.
• Alzheimer’s disease accounts for 65% of dementia cases with
the rest being due to Lewy Body Dementia, vascular
dementia, Frontotemporal dementia and other diseases.
• Insulin signaling and brain cell energy decrease while iron
accumulates abnormally in the brain in Alzheimer’s disease.
• Insulin is the natural protein hormone in our bodies that helps
our cells take up blood sugar (glucose) for energy.

Parkinson’s Disease
• Parkinson’s disease is not only a neurodegenerative
movement disorder with tremor in the hands, alteration of
gait, slow movement, stiffness and loss of balance, but also
can involve increasing difficulty with memory.
• Lewy bodies accumulate in midbrain and brain stem.
Dopamine signaling is significantly reduced.
• Insulin signaling and brain cell energy decrease while iron
accumulates abnormally in the brain in Parkinson’s Disease.

Epilepsy
• Epilepsy, the fourth most common neurologic disorder, is
marked by sudden recurrent episodes of seizures involving
sensory disturbance, loss of consciousness, or convulsions,
associated with abnormal electrical activity in the brain.
• Both abnormal brain iron accumulation and decreased glucose
uptake and metabolism in the brain often occur in epilepsy.
• Seizures occur 10 times more often in patients with
Alzheimer’s or Dementia with Lewy Bodies than in normal
controls, and these are all disorders that involve brain iron
accumulation and decreased brain glucose metabolism.

Stroke
• Stroke is the leading cause of adult disability in the U.S. and
the fifth leading cause of death.
• Stroke occurs when the flow of blood and oxygen to an area of
the brain is cut off. This leads to the death of brain cells which
can result in loss of functions controlled by that area of the
brain, including muscle control and memory.
• Ischemic stroke results from blockage of a blood vessel of the
brain, and hemorrhagic stroke results when blood leaks out of
a blood vessel into the brain.
• In stroke, iron accumulates in the brain and glucose uptake
and metabolism are altered.

Iron Accumulates Abnormally in the Brain in
Alzheimer’s, Parkinson’s, Stroke & Epilepsy.
• Iron accumulates abnormally in the brain in Alzheimer’s,
Parkinson’s, stroke, epilepsy, traumatic brain injury and
other brain disorders.
• Iron promotes oxidative damage which inactivates the
human brain receptor required for memory and other
key brain components required for movement and
normal brain function.

Atamna and Frey (2004) PNAS 101:11153-11158. Fawcett et al. (2002) Brain Research 950 (1-2): 10-20.

Intranasal Deferoxamine Treats Alzheimer’s,
Parkinson’s and Stroke in Animal Models.
• Deferoxamine (DFO) is a generic drug that binds iron and has
been used to treat iron overload in the blood in humans for
decades.
• In a two year clinical trial in patients with Alzheimer’s disease,
intramuscular DFO was shown to reduce decline by 50% but
had significant side effects and does not cross the blood-brain
barrier well.
• Consequently, we have developed and patented intranasal
DFO to treat Alzheimer’s, stroke and other brain disorders.
Crapper et al. (1991) Lancet 337:1304-1308.

Intranasal DFO Protects Brain Cells
and Improves Memory & Movement.
• Intranasal DFO reduces memory loss in a mouse model of
Alzheimer’s disease and improves memory in normal mice.
• Intranasal DFO protects dopamine brain cells and treats
Parkinson’s disease in animal models.
• Just a few nose drops of DFO given before or after a Stroke,
reduces brain damage in rats by 55%.
• As funding becomes available, we will conduct clinical trials of this
treatment in people with Alzheimer’s, Parkinson’s, Epilepsy, Lewy
Body Dementia, Stroke and Traumatic Brain Injury.
Hanson LR et al. (2009) JPET 330:679-685. Hanson LR et al. (2012) Drug Delivery and Translational Research. Febbraro F et al.
(2013) Exp Neurol. 2013 Sep;247:45-58. Fine JM et al. (2014) Brain Research 1574:96-104.
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Planning Clinical Trials to Improve the
Treatment of Stroke and Hemorrhage
• We have been in discussion with the FDA to obtain their
approval to test our intranasal stroke and hemorrhage
treatments in human clinical trials.
• They have asked for additional animal safety studies which we
plan to complete this year and are seeking funding from our
donors for our planned clinical trials to treat stroke and
hemorrhage.

Alzheimer’s Patients’ Brains
Do Not Take Up Glucose Properly.
Glucose Uptake & Utilization (FDG-PET)
Alzheimer’s Patient
Normal Elderly Adult

Li…de Leon et al. (2008) Eur. J. Nucl. Med. Mol. Imaging

Intranasal Insulin Improves Memory in
Patients with Alzheimer’s Disease.
• Insulin signaling is reduced in the brains of Alzheimer’s
patients causing “diabetes of the brain” which leaves brain
cells starved for energy and unable to function normally.
• Our discoveries and patents covering intranasal delivery of
insulin to the brain to treat Alzheimer’s and Parkinson’s have
been followed by a number of human clinical trials.
• Six trials in Alzheimer’s patients and five trials in normal
human adults demonstrated improved memory following
.
intranasal insulin treatment with no change in the blood
levels of insulin or glucose.

The Longest Trial of Intranasal Insulin is
Now Being Conducted at HealthPartners.
• The NIH and Obama administration cited intranasal insulin as
the most promising treatment in development for AD in 2012.
Additional trials are now needed to obtain FDA approval for
this treatment.
• The longest trial of intranasal insulin, funded by our donors, is
being conducted at the Center for Memory & Aging in the
new HealthPartners Neuroscience Center in St. Paul. We are
using both a newer nasal spray device and newer form of
insulin in this trial.
• We are also testing this treatment in older adults with Down
Syndrome.

Current Intranasal Insulin Clinical Trial

in mild Alzheimer’s or amnestic Mild Cognitive Impairment
•

•

The Participants
– Trial participation lasts approximately 8
months with 11 visits during that time.
– Participants have generally expressed
enjoyment in participating in the clinical
trial and in working with our team.
– Participants have become advocates
within the community and have become
involved in other programs.
The Numbers
– To date the trial has received over 600
inquiry phone calls about the trial.
– We have reviewed over 160 patient
records.
– We have screened 66 participants.
– 44 participants consented.
– 29 participants randomized to study
drug.
– We have had a study retention rate of
86%.

•

•

Safety
– To date, no serious or concerning
Adverse Events have been identified in
relation to the medication and the trial
has been approved to continue. The
only consistent complaint thus far has
been nasal irritation.
The Future
– In the next few months, we will send out
recruitment letters and will then
perform follow-up phone calls to 4,726
patients with a diagnosis of “Mild
Cognitive Impairment” within our
system. This should help us reach our
goal of 90 patients participating in this
clinical trial.

Michael Rosenbloom M.D.

Principal Investigator: Intranasal Insulin Clinical Trials

Diabetes Doubles the Risk for Alzheimer’s.
• Diabetes doubles the risk for getting Alzheimer’s
disease which is not surprising since diabetics have a
deficiency of insulin signaling.
• Human studies are needed to determine if intranasal
insulin can reduce the risk of Alzheimer’s disease in
the millions of people with diabetes.
• Intranasal insulin improves cognition in individuals
with Type 2 diabetes and may be beneficial in those
with Type 1 as well. JDRF just funded our clinical trial.

Intranasal Insulin to Treat
Parkinson’s Disease
• Patients with Parkinson’s have decreased uptake and
utilization of glucose in key brain regions suggesting that
intranasal insulin is likely improve memory in this disorder as
it does in patients with Alzheimer’s disease.
• It may also improve movement since it has already been
shown to do so in an animal model of Parkinson’s.
• We now plan to conduct a pilot clinical trial of intranasal
insulin in patients with Parkinson’s to demonstrate the safety
and efficacy of this treatment.

Intranasal Insulin May Also Treat
Stroke and other Brain Disorders
• Because Stroke involves decreased glucose uptake and
metabolism which can reduce the energy needed for
recovery, we need funding to conduct a clinical trial of
intranasal insulin in Stroke.
• Intranasal insulin treatment improves recovery after
Traumatic Brain Injury in rats. We need funding to test
this in humans with Concussion and Brain Injury.
• Our first clinical trial of intranasal insulin treatment of
PTSD should begin in 2018 with Yale University.

HealthPartners Neuroscience Center

Intranasal Adult Stem Cells Treat
Many Brain Disorders in Animals.
• We have shown that adult stem cells, obtained from our bone
marrow, bypass the blood-brain barrier when administered as
nose drops and specifically target the damaged areas of the
brain in animals to treat Alzheimer’s, Parkinson’s and other
brain disorders.
• Intranasal stem cells are anti-inflammatory and can supply
what the brain needs to regenerate to treat Stroke,
Parkinson’s, Alzheimer’s, MS and other brain disorders.

Intranasal Therapeutic Cells Treat
Neurological Diseases in Animals.
Parkinson’s Disease

I.N. MSCs Rats

Improved motor function and
reduced pro-inflammatory cytokines to
normal levels.

Danielyan et al.
(2011)

Alzheimer’s Disease

I.N. MSCs Mice

Improved memory and decreased
soluble amyloid.

Danielyan et al.
(2017)

Neonatal Ischemia

I.N. MSCs Mice

Van Velthoven et al.
(2010)

Neonatal Brain Damage

I.N. MSCs Mice
I.N. Umbilical
Cord Cells

Improved sensory motor function.
Reduced loss of white and gray matter.
Cognitive/Sensorimotor improved.
Preserves myelination.

Stroke

I.N. MSCs
Rats

Reduced neuronal cell death.

Wei et al. (2012)

Multiple Sclerosis

I.N. T Reg Cells
Mice
I.N. aNSCs

Reduced inflammation and disease
symptoms.
Function recovery/remyelination.

Fransson et al. (2012)
Wu et al. (2013)

Brain Tumors

IN NSPCs Mice
IN MSC-TRAIL

Targeted brain tumors and
improved survival.

Reitz et al. (2012)
Balyasnikova (2014)

Spinal Cord Injury

IN MSCs

Improved motor function and reduced
lesion size.

Ninomiya et al. (2015)

(6-OH-DA)

(3xTg-AD)

Perinatal Brain Damage

(MCAO)
(EAE)

Donega et al (2013)
Opplinger et al (2016)

Developing Treatments is not Enough.
We also Need to Focus on Prevention.
• As our intranasal insulin, deferoxamine and adult stem cell
treatments move forward through clinical trials toward
FDA approval, we also need to proactively take steps to
reduce our risk for Alzheimer’s and other brain disorders.
• Modifying our life style choices to promote healthy brain
aging is essential in this regard.
• But first I am happy to take some of your questions in
regard to the treatments in development which I have
presented thus far.

Preventing Memory Loss and Reducing
the Risk for Alzheimer’s Disease.
• Exercise – 45 minutes, three times a week
• Diet
• Sleep – 7-8 hours, time for the brain to remove waste
• Social Activity
• Maintaining high normal blood levels of vitamin D
• Maintaining normal blood levels of vitamin B12
• Maintaining normal blood levels of thyroid hormone.

Plants and Humans Evolved Together.
• Plants are not only the major source of food and
nutrients in our diet required for health but also are
the source of many of our medicines.
• Plants are the original source for perhaps 40% of the
pharmaceuticals in use in the United States today.
• Foods derived from plants can have both nutrient
and pharmacologic effects on our brains.

The Mediterranean Diet.
•

The Mediterranean Diet includes a relatively high
consumption of olive oil, legumes, cereals, fruits,
and vegetables, moderate to high consumption of fish,
moderate consumption of dairy products and moderate
wine consumption.

• Consumption of non-fish meat and non-fish meat
products is kept to a minimum.

The Mediterranean Diet is Associated
with Less Brain Cell Loss!
• A cross-sectional study of 647 elderly adults without
dementia based on a food frequency questionnaire and
MRI measures of brain volumes was conducted.
• Adherence to the Mediterranean Diet was associated
with less brain cell loss, with an effect similar to 5 years of
aging. Higher fish and lower meat intake might be the
two of the key food elements that contribute to the
benefits of this diet on brain structure.
Mediterranean diet (MeDi) and brain structure in a multiethnic elderly cohort, Gu et al. from
Columbia University, Neurology 2015;85:1-8.

The MIND Diet Is Associated with Reduced
Incidence of Alzheimer’s Disease.
These authors investigated the diet-Alzheimer’s
disease relationship in a prospective study of 923
participants, ages 58 to 98 years, followed on
average 4.5 years.
MIND diet associated with reduced incidence of Alzheimer’s disease,
Bennett and Aggarwal from Rush University and Harvard School of Public
Health, Alzheimer’s & Dementia 2015;11(9):1007-14.

Greater Adherence to the MIND Diet
May Protect Against Alzheimer’s Disease.
• This prospective study of the MIND diet provides
evidence that greater adherence to the overall dietary
pattern may be protective against the development of
Alzheimer’s disease.
• The estimated effect was a 53% reduction in the rate of
Alzheimer’s disease for persons in the highest tertile of
MIND scores and a 35% reduction for the middle tertile of
scores compared with the lowest tertile.

Details of the MIND Diet.
These 10 food groups are included:

• Green leafy vegetables (spinach, kale, chard, collard greens and
salad greens): At least six servings a week
• Other vegetables: At least one a day
• Nuts: Five servings a week (walnuts, pistachios, sunflower nuts)
• Berries: (blueberries, strawberries) Two or more servings a week
• Beans: At least three servings a week
• Whole grains: Three or more servings a day
• Fish: Once a week (salmon, tuna, herring, sardines, black cod)
• Poultry (chicken or turkey): Two times a week
• Olive oil: Use it as your main cooking oil.
• Wine: One glass a day

Details of the MIND Diet.
Food groups to avoid:
• Red meat: Less than four servings a week
• Butter and margarine: Less than a tablespoon daily
• Cheese: Less than one serving a week
• Pastries and sweets: Less than five servings a week
• Fried or fast food: Less than one serving a week

Anti-inflammatory Food Components
in Relation to Alzheimer’s Disease.
Anti-inflammatory components of food could lead to the
development of therapeutics that could help to reduce the
risk of AD or perhaps even assist in its treatment.
These include flavonoids such as Quercetin that is found in
numerous foods including: canned capers, raw onions, citrus
fruits, cherries, blueberries, cranberries, raw black plums,
ancho peppers, green chile peppers, red leaf lettuce, raw kale,
cooked asparagus, buckwheat, red wine, tea and coco
powder.
Diet and Inflammation in Alzheimer’s Disease and Related Chronic Diseases: A Review, Gardener et al. J Alzheimer’s Disease
2015;50(2):301-34.

Quercetin Binds Excess Iron.
• Free brain iron, elevated in Alzheimer’s disease and other
brain disorders inactivates the memory receptor.
• Iron removal from cells is enhanced by deferoxamine.
• Quercetin penetrates cell membranes and binds
intracellular iron.
• Quercetin, a component of food, could also be used to bind
and transport iron out of brain cells to treat Alzheimer’s.
Vlachodimitropoulou et al. Quercetin-iron chelates are transported via glucose transporters.
Free Radical Biology & Medicine 50: 2011:934-944.

Quercetin Treats Alzheimer’s Pathology
and Improves Cognition in a Mouse Model.
• Quercetin improved performance on learning and
spatial memory tasks.
• Quercetin reverses the pathology of Alzheimer’s
disease and protects cognitive and emotional
function in this aged triple transgenic mouse model
of Alzheimer’s disease.
Sabogal-Guaqueta et al. Neuropharmacology 2015 93:134-145.

Quercetin Protects Against Cell Death and
Enhances Cognition in Rat Models of Parkinson’s.
• In the 6-OHDA model of Parkinson’s disease,
quercetin enhances spatial memory.
• In the rotenone model of Parkinson’s, quercetin
protects against cell death of dopamine nerve cells.
Cognitive-Enhancing Effect of Quercetin in a Rat Model of Parkinson's Disease Induced by 6Hydroxydopamine. Evidence-Based Complementary and Alternative Medicine 2012 Article ID
823206.
Karuppagounder et al. Neuroscience. 2013 Apr 16;236:136-48.

Conclusions About Brain Healthy Diets.
• Studies suggest that the MIND diet and the Mediterranean
diet reduce the risk of developing Alzheimer’s disease.
• Components including vitamin D, B-vitamins, omega fatty
acids and bioflavonoids like quercetin contribute to these
benefits. Turmeric and green tea are also likely helpful.
• Consider not only Big Pharma but also Little Farmer!
• Diet, Exercise and remaining socially and mentally active are
important for maintaining brain health and preventing
Alzheimer’s, stroke and other brain disorders.
Call 800-229-2872 for information or to donate.

Following the MIND Diet:
It’s tough, but someone has to do it.

Contact Us

To support our work, find us online at
www.Alzheimersinfo.org
For more information email us at
MemoryLoss@HealthPartners.com
Like us on Facebook
www.Facebook.com/FightMemoryLoss
Call us at 651-495-6565

Preclinical efficacy of intranasal insulin in animal
models of Parkinson’s disease and in cells.
•

Intranasal insulin increases brain cell energy and protects against substantia
nigra dopaminergic neuronal loss and alleviates motor deficits in the 6-OHDA rat
Parkinson’s model.

•

Insulin stimulates the formation of Insulin Degrading Enzyme, which inhibits αsynuclein fibril formation by binding to α-synuclein oligomers.

•

Insulin enhances striatal dopamine release.

•

Insulin is protective against MPP+ induced Parkinson’s in cells and elevates
tyrosine hydroxylase in neurons.
Pang et al (2016) Neuroscience 318:157–165.
Stouffer (2015) Nature Communications 6 Article number: 8543.
Ramalingam et al. (2016) J Cell Biochem 117:917-926.

Decreased glucose uptake and
metabolism in Parkinson’s disease.
•

Parkinson’s patients showed relatively decreased metabolism in the lateral frontal,
premotor and parietal association areas of the brain. Decreased metabolism means
less energy for brain cells to function.

•

Alterations in neuropsychological test results in advanced Parkinson’s disease were
found to correlate with decreases in glucose metabolism in the dorsolateral prefrontal
cortex, lateral orbitofrontal cortex, ventral and dorsal cingulum and in Broca area.

•

Deep Brain Stimulation was found to activate glucose metabolism in the frontal limbic
and associative territory.

•

Cortical areas that show hypometabolism in patients with depression (Mayberg HS.
1994) are similar to the regions that show restored glucose metabolism after Deep
Brain Stimulation.
Teune LK et al. (2013) Intech, Chapter 22. FDG- PET Imaging in Neurodegenerative
Brain Diseases.

