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Smartwatch data can predict blood test results, study reports
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< B X >Fast changing smells can teach mice about space | EurekAlert! Science News

NEWS RELEASE 5-MAY-2021

FAST CHANGING SMELLS CAN TEACH MICE
ABOUT SPACE

THE FRANCIS CRICK INSTITUTE

Researchers at the Francis Crick Institute and UCL (University College London) have found
that mice can sense extremely fast and subtle changes in the structure of odours and use



https://www.eurekalert.org/pub_releases/2021-05/tfci-fcs050521.php

this to guide their behaviour. The findings, published in Nature today (Wednesday), alter the
current view on how odours are detected and processed in the mammalian brain.

Odour plumes, like the steam off a hot cup of coffee, are complex and often turbulent
structures, and can convey meaningful information about an animal's surroundings, like the
movements of a predator or the location of food sources. But it has previously been
assumed that mammalian brains can't fully process these temporal changes in smell
because they happen so rapidly, much faster than an animal can sniff.

Using behavioural experiments where mice were exposed to incredibly short bursts of
odour, neural imaging, electrophysiology and computer models, the scientists found that
mice can, in fact, detect very rapid fluctuations within odour plumes, at rates previously not
thought possible. They also showed that mice can use this information to distinguish
whether odours are coming from the same or different sources, even if they are very close
to each other.

This suggests that the mammalian olfactory system, responsible for the sense of smell, is
also key in processing the awareness of physical space and surroundings, guiding decisions
important to survival.

Andreas Schaefer, senior author and group leader of the Sensory Circuits and
Neurotechnology Laboratory at the Crick and Professor of Neuroscience at UCL says: "From
an evolutionary point of view our findings make sense as they help to explain why there is a
lot of computational power within the olfactory bulb, the part of the brain where the nose
sends signals to. It isn't just processing chemicals from odours but can also calculate
information about physical distance and source. It would have been odd for evolution to
create such processing power in this part of the brain if it were not being used to help the
species survive."

In one key experiment, the scientists trained mice to detect whether two odours were
coming from the same source or separate sources. The mice were able to correctly
distinguish this difference even when the odours were released in short blips, lasting only a
40th of a second each (40 Hz).

Tobias Ackels, postdoc in the Sensory Circuits and Neurotechnology Laboratory at the Crick
says: "Previous research into the sense of smell was done on the assumption that mice
couldn't distinguish the fine, fluctuating information in odour plumes.

"We've shown that mice can access and process this information - this opens up a new
dimension for studying the brain; we can run experiments that more effectively trigger
neurons in a natural way and challenge the olfactory bulb. This will allow us to find out more



about how this part of the brain works and how information about the world is extracted by
neural circuits."

As part of the study, the scientists designed new technologies including a high speed odour
delivery device and equipment that can measure several odours simultaneously with
extremely high precision.

These innovations will enable more sophisticated work on the olfactory bulb, increasing our
knowledge of how this brain region processes information about the environment and
influences behaviour. Ultimately, the team aim to build understanding of how sensory
circuits link the external world with internal thought and action.

HH#H

For further information, contact: press@crick.ac.uk or +44 (0)20 3796 5252

Notes to Editors

Reference: Ackels, T. et al. (2021). Fast odour dynamics are encoded in the olfactory system
and guide behaviour. Nature. 10.1038/s41586-021-03514-2

The Francis Crick Institute is a biomedical discovery institute dedicated to understanding the
fundamental biology underlying health and disease. Its work is helping to understand why
disease develops and to translate discoveries into new ways to prevent, diagnose and treat
illnesses such as cancer, heart disease, stroke, infections, and neurodegenerative diseases.

An independent organisation, its founding partners are the Medical Research Council (MRC),
Cancer Research UK, Wellcome, UCL (University College London), Imperial College London
and King's College London.

The Crick was formed in 2015, and in 2016 it moved into a brand new state-of-the-art
building in central London which brings together 1500 scientists and support staff working
collaboratively across disciplines, making it the biggest biomedical research facility under a
single roof in Europe.

http://crick.ac.uk/

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted
to EurekAlert! by contributing institutions or for the use of any information through the

EurekAlert system.
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mouse skeletal muscles under microgravity and artificial 1 g onboard environment
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< FE 3> Of mice and spacemen: Understanding muscle wasting at the molecular level | EurekAlert!

Science News

NEWS RELEASE 10-MAY-2021
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OF MICE AND SPACEMEN:
UNDERSTANDING MUSCLE WASTING AT
THE MOLECULAR LEVEL

Researchers from the University of Tsukuba have sent mice into space to explore
effects of spaceflight and reduced gravity on muscle atrophy, or wasting at the
molecular level.

UNIVERSITY OF TSUKUBA

Most of us have imagined how free it would feel to float around, like an astronaut, in
conditions of reduced gravity. But have you ever considered what the effects of reduced
gravity might have on muscles? Gravity is a constant force on Earth which all living creatures
have evolved to rely on and adapt to. Space exploration has brought about many scientific
and technological advances, yet manned spaceflights come at a cost to astronauts, including
reduced skeletal muscle mass and strength.

Conventional studies investigating the effects of reduced gravity on muscle mass and
function have used a ground control group that is not directly comparable to the space
experimental group. Researchers from the University of Tsukuba set out to explore the
effects of gravity in mice subjected to the same housing conditions, including those
experienced during launch and landing. "In humans, spaceflight causes muscle atrophy and
can lead to serious medical problems after return to Earth" says senior author Professor
Satoru Takahashi. "This study was designed based on the critical need to understand the
molecular mechanisms through which muscle atrophy occurs in conditions of microgravity
and artificial gravity."

Two groups of mice (six per group) were housed onboard the International Space Station for
35 days. One group was subjected to artificial gravity (1 g) and the other to microgravity. All
mice were alive upon return to Earth and the team compared the effects of the different
onboard environments on skeletal muscles. "To understand what was happening inside the
muscles and cells, at the molecular level, we examined the muscle fibers. Our results show
that artificial gravity prevents the changes observed in mice subjected to microgravity,
including muscle atrophy and changes in gene expression," explained Prof. Takahashi.
Transcriptional analysis of gene expression revealed that artificial gravity prevented altered
expression of atrophy related genes and identified novel candidate genes associated with
atrophy. Specifically, a gene called Cacng1 was identified as possibly having a functional role
in myotube atrophy.

This work supports the use of spaceflight datasets using 1 g artificial gravity for examining
the effects of spaceflight in muscles. These studies will likely aid our understanding of the
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mechanisms of muscle atrophy and may ultimately influence the treatment of related
diseases.

HH#H

The article, "Transcriptome analysis of gravitational effects on mouse skeletal muscles
under microgravity and artificial 1 g onboard environment," was published in Scientific
Reports at DOI: 10.1038/s41598-021-88392-4

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted
to EurekAlert! by contributing institutions or for the use of any information through the
EurekAlert system.
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< 33> Novel immunotherapy boosts long-term stroke recovery in mice -- ScienceDaily

NOVEL IMMUNOTHERAPY BOOSTS LONG-
TERM STROKE RECOVERY IN MICE

Date:

May 19, 2021

Source:

University of Pittsburgh

Summary:
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Specialized immune cells that accumulate in the brain in the days and weeks after a
stroke promote neural functions in mice, pointing to a potential immunotherapy that may
boost recovery after the acute injury is over, neurologists found.

FULL STORY

Specialized immune cells that accumulate in the brain in the days and
weeks after a stroke promote neural functions in mice, pointing to a
potential immunotherapy that may boost recovery after the acute injury is
over, University of Pittsburgh School of Medicine neurologists found.

The study, published today in the journal Immunity, demonstrated that a population of specialized
immune cells, called regulatory T (Treg) cells, serve as tissue repair engineers to promote
functional recovery after stroke. Boosting Treg cells using an antibody complex treatment,
originally designed as a therapy after transplantation and for diabetes, improved behavioral and
cognitive functions for weeks after a stroke in mice compared to those that did not receive the
antibody complex.

"The beauty of this treatment is in its wide therapeutic window," said senior author Xiaoming Hu,
M.D., Ph.D., associate professor in the Department of Neurology at Pitt's School of Medicine.
"With most strokes, you have four and a half hours or less when you can give medication called
tPA to reopen a blocked blood vessel and expect to rescue neurons. We're excited to identify a
mechanism that may promote brain recovery by targeting non-neuronal cells well after this
window closes."

Previous research in stroke has been focused on developing new drugs to reduce neuronal
death. And whereas these acute stroke treatments quickly lose effectiveness after neurons die,
Treg cells remain active for weeks after the injury.

True to their name, Treg cells are immune cells that regulate the immune response, including
curtailing excessive inflammation that could harm more than help. Hu and her colleagues
observed that the levels of Treg cells infiltrating the brain began to increase about a week after a
stroke and continued increasing up to five weeks later. So, they did multiple tests in mice after
they'd had strokes, paying particular attention to the brain's white matter -- which is the brain
tissue through which neurons pass messages, turning thoughts into actions, like lifting food to
your mouth or saying the name of an object you're looking at.

Mice that were genetically unable to produce Treg cells fared worse than mice with a robust Treg
cell response. Interestingly, it was only in the latter phases of stroke recovery that the Treg cell-
depleted mice suffered impairments in white matter integrity and behavioral performance
compared to mice with a normal Treg cell response.

Additionally, when normal mice were given an antibody complex called "IL-2:IL-2Ab" to boost
their Treg cell levels after a stroke, their white matter integrity improved even more and
neurological functions were rescued over the long term. The mice with more Treg cells had an
easier time moving and had better memories, allowing them to navigate mazes faster after a
stroke than their non-treated counterparts.

"This strongly suggests that, rather than working to preserve white matter structure and function
immediately after a stroke, Treg cells influence long-term white matter repair and regeneration,"
said Hu, also a member of the Pittsburgh Institute of Brain Disorders and Recovery and a U.S.
Department of Veterans Affairs (VA) investigator. "Our findings pave the way for a therapeutic
approach to stroke and other neurological disorders that involve excessive brain inflammation
and damage to the white matter. Treg cells appear to hold neurorestorative potential for stroke
recovery."
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Hu stressed that there are still many hurdles to cross before Treg cells could be used in humans
for stroke recovery. Namely, research is needed to determine the best way to boost the number
of Treg cells in stroke victims. This could be done by improving IL-2:IL-2Ab so that it better
stimulates production of Treg cells with fewer side effects, or a personalized therapy could be
developed where some cells are taken from an established Treg cell bank and used to grow
custom Treg cells in the lab, which could then be infused back into the patient.

Story Source:

Materials provided by University of Pittsburgh. Note: Content may be edited for style and
length.

Journal Reference:

1. Ligen Shi, Zeyu Sun, Wei Su, Fei Xu, Di Xie, Qingxiu Zhang, Xuejiao Dai, Kartik lyer, T.
Kevin Hitchens, Lesley M. Foley, Sicheng Li, Donna B. Stolz, Kong Chen, Ying Ding,
Angus W. Thomson, Rehana K. Leak, Jun Chen, Xiaoming Hu. Treg cell-derived
osteopontin promotes microglia-mediated white matter repair after ischemic
stroke. Immunity, 2021; DOI: 10.1016/j.immuni.2021.04.022
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< FE 3T >Intermittent fasting in mice effective at promoting long term memory retention:

Intermittent fasting in mice demonstrably more effective at promoting long term
memory retention -- ScienceDaily

INTERMITTENT FASTING IN MICE
DEMONSTRABLY MORE EFFECTIVE AT
PROMOTING LONG TERM MEMORY
RETENTION
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Date:

May 24, 2021
Source:

King's College London
Summary:

Intermittent Fasting (IF) is an effective means of improving long term memory retention
and generating new adult hippocampal neurons in mice. Researchers hope that this has
the potential to slow the advance of cognitive decline in older people.

FULL STORY

A new study from the Institute of Psychiatry, Psychology and Neuroscience
(loPPN) at King's College London has established that Intermittent Fasting
(IF) is an effective means of improving long term memory retention and
generating new adult hippocampal neurons in mice, in what the
researchers hope has the potential to slow the advance of cognitive decline
in older people.

The study, published today in Molecular Biology, found that a calorie restricted diet via every
other day fasting was an effective means of promoting Klotho gene expression in mice. Klotho,
which is often referred to as the "longevity gene" has now been shown in this study to play a
central role in the production of hippocampal adult-born new neurons or neurogenesis.

Adult-born hippocampal neurons are important for memory formation and their production
declines with age, explaining in part cognitive decline in older people.

The researchers split female mice into three groups; a control group that received a standard diet
of daily feeding, a daily Calorie Restricted (CR) diet, and Intermittent Fasting (IF) in which the
mice were fed every other day. The latter two groups were fed 10% less calories than the control.

Over the course of three months, the mice in the IF group demonstrated improved long-term
memory retention compared to the other groups. When the brains of these mice were studied, it
was apparent that the Klotho gene was upregulated, and neurogenesis increased compared to
those that were on the CR diet.

Dr Sandrine Thuret from King's loPPN said "We now have a significantly greater understanding
as to the reasons why intermittent fasting is an effective means of increasing adult neurogenesis.
Our results demonstrate that Klotho is not only required, but plays a central role in adult
neurogenesis, and suggests that IF is an effective means of improving long-term memory
retention in humans."

Dr Thuret's previous work has demonstrated that calorie restricted diets in humans can improve
memory function. That research showed that IF can enhance learning processes and could affect
age associated cognitive impairment.

Dr Gisele Pereira Dias from King's IoPPN said "In demonstrating that IF is a more effective
means of improving long term memory than other calorie-controlled diets, we've given ourselves
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an excellent means of going forwards. To see such significant improvements by lowering the
total calorie intake by only 10% shows that there is a lot of promise.”

The researchers now hope to recreate this study with human participants in order to further
explore the effects of IF.

Story Source:

Materials provided by King's College London. Note: Content may be edited for style and length.

Journal Reference:

1. Gisele Pereira Dias, Tytus Murphy, Doris Stangl, Selda Ahmet, Benjamin Morisse, Alina
Nix, Lindsey J. Aimone, James B. Aimone, Makoto Kuro-O, Fred H. Gage, Sandrine
Thuret. Intermittent fasting enhances long-term memory consolidation, adult
hippocampal neurogenesis, and expression of longevity gene Klotho. Molecular
Psychiatry, 2021; DOI: 10.1038/s41380-021-01102-4
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< HE > A natural food supplement may relieve anxiety, study suggests: Mice receiving the plant-

derived substance were less anxious than the controls -- ScienceDaily

A NATURAL FOOD SUPPLEMENT MAY
RELIEVE ANXIETY, STUDY SUGGESTS

Mice receiving the plant-derived substance were less anxious than the
controls

Date:

May 24, 2021

Source:
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Summary:

A natural food supplement reduces anxiety in mice, according to a new study. The plant-
derived substance, beta-sitosterol, was found to produce this effect both on its own and
in synergic combination with an antidepressant.

FULL STORY

A natural food supplement reduces anxiety in mice, according to a new
Weizmann Institute of Science study. The plant-derived substance, beta-
sitosterol, was found to produce this effect both on its own and in synergic
combination with an antidepressant known under the brand name Prozac.
If these findings, published today in Cell Reports Medicine, are confirmed in
clinical trials, they could point the way toward the use of beta-sitosterol as a
treatment for relieving anxiety in humans.

Anxiety is not always a bad thing. In fact, in evolutionary terms, feeling anxious about potential
threats is critical for survival because it helps us mount an appropriate response. That's precisely
why developing antianxiety drugs is so challenging. The circuits for anxiety in the brain are
closely related to those responsible for memory, awareness and other functions vital for handling
danger, so scientists are on the lookout for compounds that can selectively suppress anxiety
without causing unwanted side effects.

The starting point for the present study was research conducted several years ago in the lab of
Prof. Mike Fainzilber in Weizmann's Biomolecular Sciences Department. Dr. Nicolas Panayotis
and other lab members studied the roles of proteins that shuttle cargoes into the nuclei of nerve
cells, and they discovered that in stressful situations, mice lacking a shuttling protein known as
importin alpha-five showed less anxiety than the control mice. The researchers then checked
how these "calmer" mice differed from regular ones in terms of gene expression, and they
identified a genetic signature of their "calmness": about 120 genes with a characteristic pattern of
expression in the hippocampus, one of the brain regions that regulate anxiety.

In the new study, Panayotis, now a senior intern in Fainzilber's lab, together with colleagues,
searched an international genomic database for existing drugs or other compounds that might
mimic the same gene expression signature. He identified five candidates and tested their effects
on behavior in mice. That was how the researchers zeroed in on beta-sitosterol, a plant
substance sold as a dietary supplement intended mainly to reduce cholesterol levels.

In a series of behavioral experiments, mice given beta-sitosterol showed much less anxiety than
the controls. They were, for example, less fearful than the controls when placed in an illuminated
enclosure, daring to walk into its brightly lit center, whereas regular mice were careful to stay on
the darker periphery, avoiding the stress of the bright light. Moreover, the mice receiving beta-
sitosterol did not exhibit any of the side effects that might be expected from antianxiety
medications -- their locomotion was not impaired, and they did not refrain from exploring novel
stimuli.

Next, the researchers tested the effects of beta-sitosterol on mice when given in combination
with fluoxetine, a drug belonging to the class of selective serotonin reuptake inhibitors, or SSRIs,
and sold under the brand name Prozac, among others. The combination had a synergistic effect:
Both beta-sitosterol and fluoxetine reduced the anxiety of mice at lower doses when given
together, compared with the doses needed to produce the same effect when they were
administered separately.
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"One of the major problems with existing antianxiety medications is that they produce side
effects, so if beta-sitosterol could help cut down the dosage of such medications, it might
potentially also reduce the unwanted side effects," Panayotis says.

A great advantage of beta-sitosterol is that it is naturally present in a variety of edible plants, and
it is thought to be safe, as it has been marketed for years as a nutraceutical. It is found in
particularly large concentrations in avocados, but also in pistachios, almonds and other nuts, in
canola oil, in various grains and cereals and more.

However, this does not mean that eating avocado can induce a calming effect, since it doesn't
contain enough beta-sitosterol. "You'd need to eat avocado day and night to get the right dose --
and you would be more likely to develop digestive problems than relieve your anxiety," Panayotis
says.

The precise mechanism of beta-sitosterol's effect on anxiety remains to be revealed, but the
scientists did find that the expression of several genes known to be activated in stressful
situations was reduced in mice given the supplement. They also found that these mice had
changes in the levels of certain metabolites and neurotransmitters in brain areas involved in
anxiety.

Since the study focused on brain regions and neural pathways that are involved in regulating
anxiety in both mice and humans, it is likely that the findings will apply to humans as well. This
will, however, require further clinical testing.

As Fainzilber points out: "There's a need for a clinical trial to test the use of beta-sitosterol for
reducing anxiety in humans. Until then, we recommend that people consult their physicians
before taking the supplement for this purpose."

Study participants included Philip Freund and Dr. Letizia Marvaldi of the Biomolecular Sciences
Department; Dr. Tali Shalit of the Nancy and Stephen Grand Israel National Center for
Personalized Medicine; Dr. Alexander Brandis and Tevie Mehlman of the Life Sciences Core
Facilities Department; and Dr. Michael Tsoory of the Veterinary Resources Department.

Prof. Michael Fainzilber is the incumbent of the Chaya Professorial Chair in Molecular
Neuroscience.

Prof. Fainzilber's research is supported by the Moross Integrated Cancer Center; the David
Barton Center for Research on the Chemistry of Life; the Laraine and Alan A. Fischer Laboratory
for Biological Mass Spectrometry; the Dr. Miriam and Sheldon G. Adelson Medical Research
Foundation; Miel de Botton; and the Estate of Lola Asseof for Alzheimer's Disease Research.

Story Source:

Materials provided by Weizmann Institute of Science. Note: Content may be edited for style
and length.

Journal Reference:

1. Nicolas Panayotis, Philip A. Freund, Letizia Marvaldi, Tali Shalit, Alexander Brandis,
Tevie Mehlman, Michael M. Tsoory, Mike Fainzilber. B-sitosterol reduces anxiety and
synergizes with established anxiolytic drugs in mice. Cell Reports Medicine, 2021; 2
(5): 100281 DOI: 10.1016/j.xcrm.2021.100281
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< FE X >How to boost muscle regeneration and rebuild tissue: Clues about molecular changes
underlying muscle loss tied to aging -- ScienceDaily

HOW TO BOOST MUSCLE REGENERATION
AND REBUILD TISSUE

Clues about molecular changes underlying muscle loss tied to aging

Date:

May 25, 2021
Source:

Salk Institute

Summary:
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In work that could one day help athletes as well as aging adults regenerate tissue more
effectively, scientists increased the regeneration of muscle cells in mice by activating the
precursors of muscle cells.

FULL STORY

One of the many effects of aging is loss of muscle mass, which contributes
to disability in older people. To counter this loss, scientists at the Salk
Institute are studying ways to accelerate the regeneration of muscle tissue,
using a combination of molecular compounds that are commonly used in
stem-cell research.

In a study published on May 25, 2021, in Nature Communications, the investigators showed that
using these compounds increased the regeneration of muscle cells in mice by activating the
precursors of muscle cells, called myogenic progenitors. Although more work is needed before
this approach can be applied in humans, the research provides insight into the underlying
mechanisms related to muscle regeneration and growth and could one day help athletes as well
as aging adults regenerate tissue more effectively.

"Loss of these progenitors has been connected to age-related muscle degeneration,” says Salk
Professor Juan Carlos Izpisua Belmonte, the paper's senior author. "Our study uncovers specific
factors that are able to accelerate muscle regeneration, as well as revealing the mechanism by
which this occurred."”

The compounds used in the study are often called Yamanaka factors after the Japanese scientist
who discovered them. Yamanaka factors are a combination of proteins (called transcription
factors) that control how DNA is copied for translation into other proteins. In lab research, they
are used to convert specialized cells, like skin cells, into more stem-cell-like cells that are
pluripotent, which means they have the ability to become many different types of cells.

"Our laboratory previously showed that these factors can rejuvenate cells and promote tissue
regeneration in live animals,” says first author Chao Wang, a postdoctoral fellow in the Izpisua
Belmonte lab. "But how this happens was not previously known."

Muscle regeneration is mediated by muscle stem cells, also called satellite cells. Satellite cells
are located in a niche between a layer of connective tissue (basal lamina) and muscle fibers
(myofibers). In this study, the team used two different mouse models to pinpoint the muscle
stem-cell-specific or niche-specific changes following addition of Yamanaka factors. They
focused on younger mice to study the effects of the factors independent of age.

In the myofiber-specific model, they found that adding the Yamanaka factors accelerated muscle
regeneration in mice by reducing the levels of a protein called Wnt4 in the niche, which in turn
activated the satellite cells. By contrast, in the satellite-cell-specific model, Yamanaka factors did
not activate satellite cells and did not improve muscle regeneration, suggesting that Wnt4 plays a
vital role in muscle regeneration.

According to Izpisua Belmonte, who holds the Roger Guillemin Chair, the observations from this
study could eventually lead to new treatments by targeting Wnt4.

"Our laboratory has recently developed novel gene-editing technologies that could be used to
accelerate muscle recovery after injury and improve muscle function," he says. "We could
potentially use this technology to either directly reduce Wnt4 levels in skeletal muscle or to block
the communication between Wnt4 and muscle stem cells."
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The investigators are also studying other ways to rejuvenate cells, including using mRNA and
genetic engineering. These techniques could eventually lead to new approaches to boost tissue
and organ regeneration.

Other authors included: Ruben Rabadan Ros, Paloma Martinez Redondo, Zaijun Ma, Lei Shi,
Yuan Xue, Isabel Guillen-Guillen, Ling Huang, Tomoaki Hishida, Hsin-Kai Liao, Concepcion
Rodriguez Esteban, and Pradeep Reddy of Salk; Estrella Nunez Delicado of Universidad
Catolica San Antonio de Murcia in Spain; and Pedro Guillen Garcia of Clinica CEMTRO in Spain.

The work was funded by NIH-NCI CCSG: P30 014195, the Helmsley Trust, Fundacion Ramon
Areces, Asociacion de Futbolistas Espanoles (AFE), Fundacion Pedro Guillen, Universidad
Catolica San Antonio de Murcia (UCAM), the Moxie Foundation and CIRM (GC1R-06673-B).

Story Source:

Materials provided by Salk Institute. Note: Content may be edited for style and length.

Journal Reference:

1. Chao Wang, Ruben Rabadan Ros, Paloma Martinez-Redondo, Zaijun Ma, Lei Shi, Yuan
Xue, Isabel Guillen-Guillen, Ling Huang, Tomoaki Hishida, Hsin-Kai Liao, Estrella Nufiez
Delicado, Concepcion Rodriguez Esteban, Pedro Guillen-Garcia, Pradeep Reddy, Juan
Carlos Izpisua Belmonte. In vivo partial reprogramming of myofibers promotes
muscle regeneration by remodeling the stem cell niche. Nature Communications,
2021;12 (1) DOI: 10.1038/s41467-021-23353-2
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< FE L > Alzheimer's: Blood oxygen levels could explain why memory loss is an early symptom |
EurekAlert! Science News

NEWS RELEASE 28-MAY-2021

ALZHEIMER'S: BLOOD OXYGEN LEVELS
COULD EXPLAIN WHY MEMORY LOSS IS
AN EARLY SYMPTOM

UNIVERSITY OF SUSSEX

In a world first, scientists from the University of Sussex have recorded blood oxygen levels in
the hippocampus and provided experimental proof for why the area, commonly referred to
as 'the brain's memory centre', is vulnerable to damage and degeneration, a precursor to
Alzheimer's disease.
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To understand why this region is so sensitive, the University of Sussex researchers, headed
up by Dr Catherine Hall from the School of Psychology and Sussex Neuroscience, studied
brain activity and blood flow in the hippocampus of mice. The researchers then used
simulations to predict that the amount of oxygen supplied to hippocampal neurons furthest
from blood vessels is only just enough for the cells to keep working normally.

Dr Catherine Hall, Senior Lecturer in Psychology at the University of Sussex says:

"These findings are an important step in the search for preventative measures and
treatments for Alzheimer's, because they suggest that increasing blood flow in the
hippocampus might be really effective at preventing damage from happening.

"If it's right that increasing blood flow in the hippocampus is important in protecting the
brain from diseases like Alzheimer's, then it will throw further weight behind the importance
of regular exercise and a low-cholesterol diet to long-term brain health.

"We think that the hippocampus exists at a watershed. It's just about OK normally, but when
anything else happens to decrease brain blood flow, oxygen levels in the hippocampus
reduce to levels that stop neurons working. We think that's probably why Alzheimer's
disease first causes memory problems - because the early decrease in blood flow stops the
hippocampus from working properly.

"The same factors that put you at risk of having a heart attack make you more likely to
develop dementia. That's because our brains need enough blood flow to provide energy - in
the form of oxygen and glucose - so brain cells can work properly, and because blood flow
can clear away waste products such as the beta amyloid proteins that build up in
Alzheimer's disease.

"Now we want to discover whether the lower blood flow and oxygen levels in the
hippocampus are what causes beta amyloid to start to build up in Alzheimer's disease.
Understanding what causes early damage will be really important to help us learn how to
treat or prevent disease."

Dr Kira Shaw, a psychology researcher at the University of Sussex who undertook the main
experiments, reported:

"We found that blood flow and oxygen levels in the hippocampus were lower than those in
the visual cortex. Also, when neurons are active, there is a large increase in blood flow and
oxygen levels in the visual cortex. This provides energy to hungry neurons. But in the
hippocampus, these responses were much smaller."

The scientists also found that blood vessels in the hippocampus contained fewer mRNA
transcripts (codes for making proteins) for proteins that shape blood vessel dilation.
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Additionally, the cells that dilate small blood vessels, called pericytes, were a different shape
in the hippocampus than in the visual cortex.

Dr Shaw concluded: "We think blood vessels in the hippocampus are less able to dilate than
in the visual cortex".

HH#H

The full research paper, 'Neurovascular coupling and oxygenation are decreased in
hippocampus compared to neocortex because of microvascular differences' is published
in Nature Communications. This research was funded by the Medical Research Council, the
Academy of Medical Sciences, and the Wellcome Trust.

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted
to EurekAlert! by contributing institutions or for the use of any information through the
EurekAlert system.
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<L >ALS development could be triggered by loss of network connections in the spinal cord --
ScienceDaily

ALS DEVELOPMENT COULD BE
TRIGGERED BY LOSS OF NETWORK
CONNECTIONS IN THE SPINAL CORD

Date:

June 1, 2021
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Source:
University of Copenhagen - The Faculty of Health and Medical Sciences
Summary:

The network connection between nerve cells in the spinal cord seems to play a critical
role in the development of the severe disease ALS, a new study suggests. The study,
which is based on a mouse model, may change the way we think about the disease, says
researchers.

FULL STORY

ALS is a very severe neurodegenerative disease in which nerve cells in the
spinal cord controlling muscles and movement slowly die. There is no
effective treatment and the average life expectancy after being diagnosed
with ALS is usually short. Because of this, new knowledge about the
disease is urgently needed.

Now, researchers from the University of Copenhagen have gained new insights about ALS, by
investigating the early development of the disease in a mouse model.

"We have found that networks of nerve cells in the spinal cord called inhibitory interneurons lose
connection to motor neurons, the nerve cells that directly control muscle contraction. We do not
yet know if these changes cause the disease. But the loss of the inhibitory signal could explain
why the motor neurons end up dying in ALS," says first and co-corresponding author to the new
study llary Allodi, Assistant Professor at the Department of Neuroscience.

A lot of ALS research have focused on the motor neurons themselves, but the research group at
the University of Copenhagen had a different approach.

"It is only natural that motor neurons have received major attention. They control our muscles,
which is the challenge for ALS patients. Here, we wanted to investigate the circuit of interneurons
in the spinal cord because they determine the activity of motor neurons. Since we found that
there is a loss of connections between inhibitory interneurons and motor neurons that happens
before the motor neuron death, we think that this loss could be a possible explanation for why the
motor neurons ends up dying in ALS patients," says Ole Kiehn, senior, co-corresponding author
and Professor at the Department of Neuroscience.

Fast-twitch first

In ALS patients, the degeneration typically starts with what is called the fast-twitch motor neurons
and then goes on to other motor neurons. This means that certain muscles and bodily functions
are affected before others. Normally, patients lose coordination and speed in movement before
more basic functions such as breathing. This is mirrored in the new findings, according to the
researchers.

"In our mouse model, we show that the loss of connection happens to fast motor neurons first
and then slow motor neurons later on involve a particular type of inhibitory neurons, the so called
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V1 interneurons," says Roser Montafiana-Rosell, who is PhD student and shared first author on
the study.

"The V1 interneuron connectivity loss is paralleled by the development of a specific locomotor
deficit in the pre-symptomatic phase with lower speed and changes in limb coordination in the
ALS mice that is dependent on V1 interneuron connections to motor neuron,” says Ole Kiehn.

Expanding the window of opportunity

The researchers underline that the mechanisms should be investigated in human patients as
well. However, they do not have any reason to believe that the same or similar biological
mechanisms are not at play in humans.

Given the new understanding of the disease, llary Allodi hopes further research into the signaling
process could reveal how to repair the nerve cell connection loss in ALS.

"We definitely hope that our findings can contribute with a new way of thinking about ALS
development. With a distinct focus on interneurons, we might be able, in future experiments, to
increase the signaling processes from the interneurons to the motor neurons and prevent or
delay the motor neuron degeneration from an early stage,” ends llary Allodi.

Story Source:

Materials provided by University of Copenhagen - The Faculty of Health and Medical
Sciences. Note: Content may be edited for style and length.

Journal Reference:

1. llary Allodi, Roser Montafiana-Rosell, Raghavendra Selvan, Peter Low, Ole
Kiehn. Locomotor deficits in a mouse model of ALS are paralleled by loss of V1-
interneuron connections onto fast motor neurons. Nature Communications, 2021; 12
(1) DOI: 10.1038/s41467-021-23224-7
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