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Al to help spot early risk

TRINITY| (1

HealtheZ> Matters

Childhood apetite linked
to later eating disorder

UC San Francizco
scientists have found
a way to predict
Alzheimer’s Discase up
to seven wears before
svmptoms appear by
analyzing patiznt records
with machine learning.

The conditions
that most influenced
prediction of Alzheimer's
were high cholesterol
and, for women, the
bone-weakening disease
ostcoporosis.

The work demonstrates
the promisc of using
artificial intellicence
(AT} to spot patterns in
clinical data that can
then be used to seour
laroe genctic databagses
to determine what is
driving that risk.

The rescarchers hope
that one day it will
hasten the diasnosizs and
treatment of Alzheimer's
and other complex
discases.

“Thiz iz a first ctep
towards using Al on
routine clinical data, not
only to identify risk as
l:aIl‘_i as poﬁbiblc but
also to undcrstsuld the
biology behind it” zaid
the bl:udn lead auﬂmr:
Alice Tang, an MD/FhD
student in the Sirota Lab
at UCSFE.

“The power of this Al
approach comes from
identifying rizsk based

on combinations of
dizcases’”
Scicntists have long

sought to discover the
biological drivers and
early predictors
Alzheimer’s Diseaze,
a progressive and

ultimately fatal form of

dementia that destrovs
memory

Alzheimer’s affects
some 6.7 million
American:, nearly two-
thirde of whom arc
Women.

of

The risk of getting
the discase inercases
with age, and women
tend to live longer than
men, but that docs not
fully explain why more
women than men have
it

The rescarchers used
UCS5F’s clinical database
of more than 5 million
patients to look for
co-occurring  conditions
in patients who had
been diagnosed with
Alrheimer’'s at UCSF's
Memory and Aging
Center in comparizon
to individuals without
AD and found they
could identify with
T2% predictive power
who would develop the

discase up to seven
Vears prior
Several factors,

including hvpertension,
hich cholesterol and
vitamin I deficieney,
were predietive in both

!

men and women.

Ercctile dysfunction
and an enlarged prostate
were also predictive for
men.

Eut for women,
ostcoporosis was a
particularly important
predictor.

Thiz docz not mean
that cvervone with the
t'-onc, discase, which

COMMon among

Scientists invent ultra- thln,

mlnlmally-mvaswe pacemakel

Sometimes our bodies

need a boost. Millions
of Americans rely on
pacemakers - small

devices that regulate the
electrical irnpulse: of the
heart in order to keep
it beating smoothly But
to reduce comgplications,
researchers would like
to make these devices
even smaller and less
intrusive.

A team of recearchers
with the University of
Chicago haz developed a
wireless device, powerad
by light. that can be
implanted to regulate
cardiovascular or neural
activity in the body

The featherlight
membranss, thinner than
a human hair, can be
inserted with minimally
invasive surgery and
contain no moving parts.

The results could help
reduce complications in
heart surgery and offer
new horizonz for future
devices.

“The early experiments
have been very successful
and we're really hopeful
about the future for this
tranzlational technology”
said Pengju Li. a graduate
student at the University
of Chicago and first
author on the paper

The laboratory of
Prof. Bozhi Tian has
been developing devices
for vears that can use

Red light can reduce bhlood glucose levels

The researchers found that Mitochondria provide enarey  in a different part of the body  the way mitochondria function
670 nanometres (nm) of for vital cellular processes, Likewize, 670 nm light and this impacts
red light stimulated enersy using oxygen and glucose shone selectively onm to the at a celluler and physiological
production within mitochondria. to produce the energy- backs of mice in previous level Our ctudy has s
the tiny powerhouses within rich nucleoside adenosine studies haz bzen shown to we can use a single, 15-minute
cells, leadine to increaced triphosphate (ATP). Previous result in improvements in ATP  exposure to red llcht to reduce
consumption of glucose. In  research has established that that improve symptom: in  blood sugar leve

technology similar to
solar cells to stimulate
the bodw

Photovoltaics are
attractive for this
purpose because they
do not have moving
parts or wires that can
break down or become
intrusive -- especially
uzeful in delicate tizszues
like the heart.

And instead of a
battery, researchers
simply implant a tiny

optic fiber alongside to
provide power.

But for the best
results, the scientists
had to tweak the system
to work for biological

purposes. rather than
how =zolar cells are
uznally designed.

“In a solar cell. you

want to collect az much
sunlight as possible and
move that enersy along

the cell no matter what

part of the panel is
struck” explained Li.
“But for thiz application,
vou want to be able
to shine a licht at a
very localized area and
activate only that ome
area’”

For example. a common
heart therapy iz known as
cardiac resynchronization
therapy. where different
partz of the heart are
brought back into synec
with precisely timed
charges.

In current therapies,
that’s achieved with
wires, which can have
their own complications.

Li and the team szet out
to create a photovoltaic
material that would only
activate exactly where
the light struck.

The eventual design
they settled on has

two lavers of a silicon
material knmown as
P-type. which respond
to light by creating
electrical charge.

The top layer has many
tiny holes - a condition
known a: nanoporosity -
which boost the electrical
performance and
concentrate electricity
without allowing it to
spread.

The result is a
miniscule, flexible
membrane, which can
be inserted into the body
via a tiny ftube along
with an optic fiber -
a minimally invasive
Surgery.

The optic fibre lights
up in a precise pattern,
which the membrane
picks up and mrms into
electrical impulzes.

The membrane ic just
a2 single micrometer
thin - gbout 100 times
smaller than the finest
human hair - and a few
centimetres sguare.

It weighs less than
ona fiftieth of a gram;
significantly less than
current state-of-the-art
pacemakers, which weigh
at least five grams.

“The more lightweicht
a device iz, the more
comfortable it typically
i5 for patients”” szaid Li.

older women,
Alzhesimer's
“It iz the combination
of dizcascs that allows
our model to predict AD

will get

onset,” said Tang, “Cur
finding that osteoporosis
iz one predictive factor
for female: highlichts
the biological interplay
between bone health and
dementia risk”

To understand the
biclogy underlying
the model’'s predictive
power, the rescarchers
turned to publie
molccular databases
and a specialized tool
developed at UCSFE
called SPOEE (Scalable
Precision Medicine
Oriented Enowledge
Encgine), which was
developed in the lab of
Sergio Baranzini, PhD,
a professor of neurclogy
and 2 member of the
UCSF Weill Instimate for
MNeurozsciences.

SPOEE is cssentially
a database of databases
that researchers ecan
use to identify patterns
and potential molecular
targets for Thc:rap'_i'.

An enthusisstic response
to food in early childhood
may be linked to a higher
likelihood of experiencing
eating disorder symptoms
in adolescence, according
to a new study led
by researchers at UCL
and Erasmus University
Rotterdam.

The study looked at
survey data from 3.670
voung people in the UK
and the Metherland: to
mvestizate how appetite
traits in early childhood
might relate to the
likelihood of developing
eating disorder symptoms
up to 10 vears later

The researchers found
that a particularly high
food responsiveness,
defined as the urge to
eat when wou szee, smell
or taste palatable food, at
the ages of four and five
was linked to a higher
likelihood of reporting a
range of eating disorder
symptoms at ages 12
to 14

The team also found that

slower pace of eating
and feeling full more
guickly (hish sensitivity to
satiery) in early childhood
may be protective against
developing some eating
disorder symptoms later

Co-lead author Dr
Ivonne Derks (UCL

stinte of Epidemiclozy
& Health Care) =zaid:
“Although our study
cannot prove causality,
our findings suggest food
cue Iesponsivensss may
be one predizposing rizk
factor for the omset of
eating disorder symptoms
in adolescence.

“However, hich
responsiveness to food
iz also a normal and
vary common behavionr

should be czeemn as
just one potential rizk
factor among many rather
than something to cause
parents worry.

Higher food
I'E:P':lnoi'. eness was linked
to a 16% to 47% increaze
in the odds of reporting
eating dizorder symptoms,
including binge eating
symptoms, uncontrolled
eating, emotional eating,
restrained eating and
compensatory behaviours.

The 47% increase was
found for binge eating
symptoms (eating a very
large amount ‘of food
andfor experiencing the
feeline of loss of control
over eating), meaning
that adolescents whose
parents rated them hichest
on food responsiveness
were almost three times
more likely to report
binge eating symptoms
comparsd to adolescents
whose parents scored
them lowest

A 16% incresse in odds
was found for restrained
eating. whereby a person
restricts their intake of
food to lose weight or
avoid weight gain.

and

childhood was also linked
with higher odds of
Sngaging in compensatory
beshaviours, which are
intended to avoid weight
gain, such as skipping
meals, fasting and
excessive exercise.
In turn,
appetite traits seemed
to be protective against
developing eating disorder
symptoms later. Higher
satiety responsivensss --
that iz, feeling full more
quickly after eating, and
feeling full for longer --
was linked to lower odds
of uncontrolled eating
(defined as the extent
to which someone feels
out of conmtrol and eats
more than usual) and
compensatory behaviours.
A slower pace of
eating, meanwhile, was
linked to lower odds of
compensatory  behaviours
and restrained eating.
The researchers also
found that appetite traits
such a: food fussiness
emotional undereating
feating less due to low
mocd), and enjovment of
food in early childhood

some

Just like food were not linked to later
responsivensess, emotional eating disorder symptoms
overeating in early in adolescence.
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particular, it led w0 a 277%
reduction in blood glucose
lewels following olucose intake,
and it reduced maximum
glucose spiking by 7.5%.

Thile the smdy was condocted
in healthy individuals, the non-
invasive, non-pharmacological
tachnique haz the potential to
have an impact on diabetes
control after mesls, as it can
reduce damaging fluctuations of
blood glucose in the body that
contribute to ageing.

The study also highlichts
the cigmificant long-term
consequences for human
health, including the potential

dn"eculat on of blood sgars
pu:uaed by lensthy exposure to
blue light.

Given the prominence of
LED lizhting and the fact that
LED: emit towards the blue
end of the spectrum with very
litle red, the authors sugosst
that thiz may be a potential
public health issue.

long-wavelensth light between
approximately 650-200 nm
(spanning the visible throush
to the mnear-infrared range
can increase mitochondrial
production of ATP which
reduce: blood glucose and
glzo improves health/lifespan
in animals.

The authors Dr. Michael
Powner, =enior lecturer in
neurcbiclogy in the School
of Health & Psychological
Sciences at City, and Profassor
Glen Jeffery, profeszor of
neurcscience in the TUCL
Institute of Ophthalmology,
also say that this improvement
in ATP production can cause
signalling changes that are
transmitted throughout the body.

They suggest that it may be
mediatine the abscopal effect,
which refers to the phemomenon
in cancer treatment where
specific irradiation of & primary
tumour can rezult in chrinkage
of secondary tumours located

both a model of Parkinzon's
dizeaze and a modal of diabetic
retinopathy:

To explore the impact of 670
nm rad lizht on blood slucose,
the researchers recruited 30
healthy participants, who were
then randomiszed imtc two
groups: 15 in the 670 nm red
lisht group. and 15 in the
placebo ino light) group.

They had no known metabolic
condition: and were not taking
medication. Participants wears
then aszked to do an oral
glucose tolerance test and
record their blood glocose
levels every 15 minutes over
the next two hours.

People who received red lisht
exposure 45 minutes prior to
drinking clucose exhibited a
reduced peak blood slucose
level and reduced total blood
glucose during the two hours.

Dr. Powner, who was the
lead auther of the study, said:
“It iz clear that lizht affects

“While this ha; only been
done in healthy individuals in
thiz paper, it has the potsntial
to impact dishetes control going
forward, as it could help to
reduce potentially damaging
glucose spikes in the body
after meals”

Professor Jeffery :zaid:
“Sunlight has a balance betwesn
red and bine, but we now live
in a world where blue light
iz dominant because althouch
we do not zee it LED lichts
gre dominant in blue and have
glmost no red in them. This
reduce: mitochondrial fonction
and ATP production. Hence
our internal environments are
red-ztarved Long-term exXposure

to blue licht iz potentially
toxic without red. Blue light
on itz own impacts badly

on physiology and can drive
disrapted blood sugars that may
in the long run contribute to
dighetes and undermine heatth
3pans.
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