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CELLS THAT LOSE THEIR ABILITY TO DIVIDE COULD CONTRIBUTE
TO INFLAMMATION AND CELL DEATH IN NEURODEGENERATIVE
DISEASE

Date:

May 1, 2019
Source:

Johns Hopkins Medicine
Summary:

A study in mice shows that selectively removing cells that are no longer dividing from the
brains of mice with a form of Alzheimer's disease can reduce brain damage and
inflammation, and slow the pace of cognitive decline. These findings add to evidence that
such senescent cells contribute to the damage caused by Alzheimer's disease in people.



FULL STORY

A study in mice shows that selectively removing cells that are no longer
dividing from the brains of mice with a form of Alzheimer's disease can reduce
brain damage and inflammation, and slow the pace of cognitive decline. These
findings, say researchers, add to evidence that such senescent cells contribute
to the damage caused by Alzheimer's disease in people.

"Our results show that eliminating these cells may be a viable route to treat Alzheimer's disease in
humans," says Mark Mattson, Ph.D., senior investigator in the Laboratory of Neurosciences at the
National Institute on Aging and professor of neuroscience at the Johns Hopkins University School of
Medicine.

A report on the work was published April 1 in Nature Neuroscience.

Alzheimer's disease is an age-related degenerative disease of the brain that affects an estimated 5.8
million Americans. The most common cause of age-related dementia, the disorder is marked by the
aggregation of amyloid proteins, which can kill off surrounding neurons. The areas of amyloid
accumulation and associated nerve cell death, called plaques, are a hallmark of the disease. To date
there are no known successful treatments for the disease, and as these plaques begin to form,
patients experience progressive memory loss, learning impairment and, in later stages, delusions
and paranoia.

Researchers found that a specific brain cell type, called oligodendrocyte progenitor cells, appears in
high numbers near plaques. In a healthy brain, oligodendrocyte progenitor cells develop into cells
that support nerve cells, wrapping them in a protective layer that heals injury and removes waste.
The environment created by the amyloid proteins causes these progenitors to stop dividing and
conducting their normal functions. In diseases such as Alzheimer's, the oligodendrocytes instead
send out inflammatory signals that contribute more damage to the surrounding brain tissue.

"We believe the amyloid is damaging the neurons, and although the oligodendrocytes move in to
repair them, for some reason the amyloid causes them to senesce rather than complete their job,"
says Mattson.

The researchers suspected that if they could selectively remove malfunctioning senescent
oligodendrocyte progenitor cells, they could slow Alzheimer's disease progression.

The researchers tested the concept in mice that were genetically engineered to have some of the
characteristics of Alzheimer's disease, such as aggregated amyloid plaques. To remove the senescent
cells, the researchers devised a treatment with a mixture of two U.S. Food and Drug Administration-
approved drugs: dasatinib and quercetin. Dasatinib was originally developed as an anti-cancer drug,
and quercetin is a compound found in many fruits and vegetables. The drug combination was proven
as an effective way to eliminate senescent cells in previous studies of other diseases.

The researchers administered the drugs to groups of the Alzheimer's mice for nine days, then
examined sections of the mice's brains for signs of damage and the presence of senescent
oligodendrocyte progenitor cells.

They report that the mice treated with the drugs had approximately the same amount of amyloid
plaques as mice that received no treatment. However, the researchers say they found that the
number of senescent cells present around these plaques was reduced by more than 90 percent in
mice treated with the drug combination.



They also found that the drugs caused the senescent oligodendrocyte progenitor cells to die off.
Together, these results show that the dasatinib and quercetin treatment effectively eliminated
senescent oligodendrocyte progenitor cells.

The researchers next tested whether the physical benefits of the dasatinib and quercetin treatment
could protect the mice against the cognitive decline associated with Alzheimer's disease.

To do that, the researchers fed the genetically engineered mice the dasatinib and quercetin drug
combination once weekly for 11 weeks, beginning when the mice were 3 1/2 months old. The
researchers periodically evaluated the mice's cognitive function by observing how they navigated
mazes.

They found that after 11 weeks, control mice who got no drug treatment took twice as long to solve
the maze as their counterparts treated with dasatinib and quercetin.

After 11 weeks, the researchers again analyzed the brains of the mice and found 50 percent less
inflammation in mice treated with dasatinib and quercetin, compared with nontreated mice. The
researchers say these results show that eliminating senescent cells from the brains of affected mice
protected cognitive function and reduced inflammation linked to Alzheimer's disease-like plaques.

Cellular senescence is an emerging area of interest in studies of age-related disease such as
Alzheimer's, says Mattson. It has been most extensively studied in peripheral tissues, such as skin,
where older cells are rapidly replaced by new ones. In these tissues, senescent cells accumulate as a
normal part of aging, causing some of the well-known signs of aging skin, including wrinkles,
stiffness and fragility.

Mattson cautions that mice genetically engineered to have Alzheimer's symptoms and
characteristics do not directly mimic the biological processes of the human condition. For example,
mouse brain cells do not die as amyloid plaques form, while human brain cells do.

Story Source:

Materials provided by Johns Hopkins Medicine. Note: Content may be edited for style and length.
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Date:
May 2, 2019

Source:
University of Eastern Finland

Summary:
Researchers have discovered of a new type of gene mutation that reduces fear and anxiety,
and increases social interaction. The researchers employed gene manipulation technology to
remove the P4h-tm gene from the mouse genome and found an unexpected change in mouse
behavior. P4h-tm knockout mice showed striking courage and a lack of learned helplessness
compared to congenic wild-type mice with a functional P4h-tm gene.

FULL STORY

Finnish researchers at the University of Eastern Finland and the University of
Oulu have discovered of a new type of gene mutation that reduces fear and
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anxiety, and increases social interaction. The researchers employed gene
manipulation technology to remove the P4h-tm gene from the mouse genome
and found an unexpected change in mouse behaviour. P4h-tm knockout mice
showed striking courage and a lack of learned helplessness compared to
congenic wild-type mice with a functional P4h-tm gene. The results were
published in Neuropharmacology.

The researches assessed the mice with a large behavioural test battery that included a novel type of
test for the panic reaction. The mice were placed in an air-tight box that was first filled up with
regular room air, then with 10% carbon dioxide. An elevated concentration of carbon dioxide
induces an innate freezing reaction that is thought to resemble the feeling of suffocation in patients
suffering from panic attacks. P4h-tm knockout mice displayed substantially less freezing than
control mice in response to carbon dioxide exposure. In tests for social interaction, P4h-tm knockout
mice made clearly more contact with another mouse than the controls. In addition, behavioural tests
routinely used for screening antianxiety and antidepressant drugs revealed reduced fear, anxiety
and learned helplessness in P4h-tm knockout mice. Further, the study found a connection between
brain anatomy and the behavioural phenotype: the expression of the P4h-tm gene was especially
high in the amygdala that plays a key role in controlling emotional reactions, including fear and
anxiety.

The P4h-tm gene accounts for the transcription of the PAH-TM protein. This protein belongs to the
family of prolyl-4-hydroxylases that play a pivotal role in the cellular adaptation to a sudden lack of
oxygen. However, the PAH-TM protein differs from other prolyl-4-hydroxylases in both its structure
and unusual location (endoplasmic reticulum). The physiological role of the P4H-TM protein
remains elusive despite years of intensive research, but it is assumed to have other effects on cellular
biology besides adaptation to varying oxygen levels. The researches also tested the inactivation of
three other known prolyl-4-hydroxylases in separate mouse lines. These mice did not show
abnormal behaviour in the above-mentioned tests.

"Our findings are really interesting, but based on a recent international study led by the University of
University, we know that the deficiency of the P4H-TM gene results in severe developmental defects
in humans," Professor Heikki Tanila from the University of Eastern Finland notes and continues:
"However, in light of present knowledge, we cannot tell whether these harmful effects arise from
embryonal development or whether they would also appear if the function of the P4H-TM protein
was inhibited in the adult age."

"We could best find an answer to this question by using conditional gene inactivation in which the
gene could be turned off at any desired age,” Dr Henri Leinonen, the first author of the article,
concludes.

"In an ideal experiment, P4h-tm would be turned off only in the amygdala of an adult mouse," Dr
Leinonen adds.

Although the striking effect of P4h-tm gene knockout on the emotional reactions of mice is still far
away from therapeutic application, it can before long lead to the discovery of neurochemical
mechanisms that regulate emotions, and can help to develop novel antianxiety and antidepressant
drugs. Anxiety disorders and depression are a huge global problem. According to the World Health
Organization (WHO), almost 300 million individuals worldwide suffer from anxiety disorders, and
over 300 million suffer from depression.

Story Source:

Materials provided by University of Eastern Finland. Note: Content may be edited for style and
length.
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NEWS RELEASE 10-MAY-2019

Kyoto University identifies 'wake—up’ signal for deep—sleeping neural stem cells

KYOTO UNIVERSITY
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IMAGE: Two genes, Hes1 and Ascl1, control the sleeping and waking of adult neural stem cells and their expression

fluctuates in waves. view more

Credit: Kyoto University/Robin Hoshino

Kyoto, Japan -- The human body has powerful healing abilities. But treating brain disorders is no
easy task, as brain cells -- neurons -- have limited ability to regenerate. Nonetheless, stem cells are a

form of natural backup, a vestige of our days as still-developing embryos.

The difficulty is that, as we age, our brains' stem cells 'fall asleep' and become harder to wake up
when repairs are needed. Despite efforts to harness these cells to treat neurological damage,

scientists have until recently been unsuccessful in decoding the underlying 'sleep’ mechanism.

Now, researchers at Kyoto University studying brain chemistry in mice have revealed the ebb and
flow of gene expression that may wake neural stem cells from their slumber. These findings, which
may also apply to stem cells elsewhere in the body, were recently published in the journal Genes &

Development.

"No one before us has directly compared active stem cells in embryos with inactive, 'quiescent’ adult
stem cells," says group leader Ryoichiro Kageyama of Kyoto University's Institute for Frontier Life
and Medical Sciences, who points out that at least two genes and their associated proteins regulating

activation had already been identified.
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The team focused their attention on protein 'Hes1', which is strongly expressed in the adult cells.
This normally suppresses the production of other proteins such as 'Ascl1’, small amounts of which

are periodically produced by active stem cells.

Monitoring the production of the two proteins over time, the team pinpointed a wave-like pattern

that leads to stem cells waking up and turning into neurons in the brain.

When they 'knocked out' the genetic code needed to make Hes1, the cells started to make more

Ascl1, which then activated almost all the neural stem cells.

"It is key that the same genes are responsible for both the active and quiescent states of these stem

cells," Kageyama adds. "Only the expression dynamics differ between the two."

"A better understanding of the regulatory mechanisms of these different expression dynamics could

allow us to switch the dormant cells on as part of a treatment for a range of neurological disorders."
#HitH

The paper "High Hes1 expression and resultant Ascl1 suppression regulate quiescent vs. active
neural stem cells in the adult mouse brain" appeared on 13 March 2019 in Genes & Development,
with doi: 10.1101/gad.323196.118

About Kyoto University

Kyoto University is one of Japan and Asia's premier research institutions, founded in 1897 and
responsible for producing numerous Nobel laureates and winners of other prestigious international
prizes. A broad curriculum across the arts and sciences at both undergraduate and graduate levels is
complemented by numerous research centers, as well as facilities and offices around Japan and the

world. For more information please see: http://www.kyoto-u.ac.jp/en

Credit: Nano Pico Science

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.

15


http://www.kyoto-u.ac.jp/en
http://www.nano-pico-science.com/

4. [KELWLVEALIXLIEERZMHES. CEDERHA

OOVET7RET—EVIEREVA—ICKBYIDRATITONEFHLLVMEICES L, 5
DOHBHBICE TS50V ORENERESISE T AIEEELAH DD LRI, K
[CHBTE A=V DFRBMNIDKBICENSZAREELADHY . BREHLLEBRBEOMAMN
BEOR=UMSELHIEND, CNOERBICEMT LD TELBRBEEHTELT
W5, DFY. BERTEOM=VZ LIFHABATMADIKEEZER T HAIEELAHD. &
LTL%,

ERBEDIDD 1 ETHEREBZELTHY.,. LOIDHETIIEREEDAE
FEDEXETIEIRRKDERALNGORETHIEMEL TS, EEDOEMILHELELE
#HAEL. RAULGREAESIERITEEH D,

COMERTHEAINEZIVRI. MBIV BEORO—_a—OUAEOM=_VEES8EN%E
BUSESLBEGRFEEREE D MEELIL. EEENO LR OFRBIEIEERAD=
A—AVOHERLL. HILEOAEREZELIE. HIELENOABRYOBHZELSESH
EEFRLz, . A=V DORIBEATH S 5-HTP DRBEF ST T/ —IZk>
T.HRAEIIADBELEZ2a—AOVDOHEECLYIVADEMEERT S5 EITRIIL
= ABRENUEREEE A RICERIMYE 5-HTP B2 TR -0 DEKRZRLEIC
SESINh TS,

MEEE-_1—XR/MDrYTIR—=JIZRED

<FEIX >https://www. eurekalert. org/pub_releases/2019-05/cuim—amg050619. php

NEWS RELEASE 7-MAY-2019

COLUMBIA UNIVERSITY IRVING MEDICAL CENTER

NEW YORK, NY (May 7, 2019)--For people with depression, gastrointestinal distress is a common
additional burden, and a new study suggests that for some, the two conditions arise from the same

glitch in neuron chemistry--low serotonin.

The study, conducted in mice, shows that a shortage of serotonin in the neurons of the gut can cause

constipation, just as a serotonin shortage in the brain can lead to depression.

The study also found that a treatment that raises serotonin in the gut and the brain may alleviate

both conditions.
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WHY IT'S IMPORTANT

Up to a third of people with depression have chronic constipation, and a few studies report that
people with depression rate their accompanying bowel difficulties as one of the biggest factors

reducing their quality of life.

Severe constipation can obstruct the GI tract and cause serious pain. The condition leads to 2.5

million physician visits and 100,000 hospitalizations each year.

Though some antidepressants are known to cause constipation, medication side effects do not

explain all cases.

"Ultimately, many patients with depression are faced with limited treatment options and have to
suffer with prominent GI dysfunction,” says study leader Kara Gross Margolis, MD, associate

professor of pediatrics at Columbia University Vagelos College of Physicians and Surgeon.
BACKGROUND

Similarities between the gut and the brain suggest the two conditions may also share a common

cause.

"The gut is often called the body's 'second brain," says Margolis. "It contains more neurons than the
spinal cord and uses many of the same neurotransmitters as the brain. So it shouldn't be surprising

that the two conditions could be caused by the same process."

Because low levels of serotonin in the brain have been linked to depression and serotonin is also
used by neurons in the gut, the researchers studied mice to determine if a serotonin shortage also

plays a role in constipation.

The mice used in the study carry a genetic mutation (linked to severe depression in people) that

impairs the ability of neurons in the brain and the gut to make serotonin.
STUDY FINDINGS

The serotonin shortage in the gut, the researchers found, reduced the number of neurons in the gut,

led to a deterioration of the gut's lining, and slowed the movement of contents through the GI tract.

"Basically, the mice were constipated,” Margolis says, "and they showed the same kind of GI changes
we see in people with constipation.” (In previous studies, these same mice also showed depressive

symptoms).

Encouragingly, an experimental drug treatment invented by two of the study's co-authors, Marc
Caron, PhD, and Jacob Jacobsen, PhD, of Duke University, raised serotonin levels in the gut's neurons

and alleviated constipation in the mice.
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The treatment--slow-release drug-delivery of 5-HTP, a precursor of serotonin--works in part by

increasing the number of GI neurons in adult mice.
WHAT THE FINDINGS MEAN

The discovery of this connection between a brain and a gastrointestinal disorder suggests that new

5-HTP slow-release therapies could treat related brain-gut conditions simultaneously.

The study is also one of the first to show that neurogenesis in the gut is possible and can correct
abnormalities in the gut. "Though it's been known for many years that neurogenesis occurs in
certain parts of the brain, the idea that it occurs in the gut nervous system is relatively new,"

Margolis says.

Neurogenesis may help treat other types of constipation. "We see a reduction of neurons in the GI
tract with age, and that loss is thought to be a cause of constipation in the elderly," Margolis says.
"The idea that we may be able to use slow-release 5-HTP to treat conditions that require the

development of new neurons in the gut may open a whole new avenue of treatment.”

An immediate-release version of 5-HTP is available as a supplement, but it has not been proved
scientifically to work and physiologically it should not, as it is too short-acting, Margolis says. 5-HTP
is the immediate precursor to serotonin. Once ingested, 5-HTP is converted to serotonin, but the

serotonin is rapidly inactivated before it can work effectively.

The slow-release version of 5-HTP used in the current study produces constant administration of 5-
HTP which has been demonstrated to remedy the limitations of currently available immediate-
release 5-HTP.

WHAT'S NEXT

Clinical studies are already planned for testing a slow-release 5-HTP drug in people with treatment-

resistant depression.

Planning for testing a slow-release 5-HTP drug in constipation is in progress.
HH##

ADDITIONAL INFORMATION

The study, titled "Effects of Neuronal Serotonin and Slow-Release 5-HTP on Gastrointestinal Motility

in a Mouse Model of Depression,” was published in Gastroenterology.

Additional authors: Narek Israelyan (Columbia University Irving Medical Center), Andrew Del Colle
(CUIMCQ), Zhishan Li (CUIMC, Yeji Park (CUIMC), Albert Xing (CUIMC), Ruth Ann Luna (Baylor College
of Medicine, Dane D. Jensen (CUIMC), Moneek Madra (CUIMC), Virginia Saurman (CUIMC), Ray
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Rahim (CUIMC), Rocco Latorre (CUIMC), Kimberly Law (CUIMC), William Carson (Duke University),
and Nigel W. Bunnett (CUIMC).

This work was supported by the National Institutes of Health (NIH grants DK093786, NS15547,
MH79201, T35AG044303, NS102722, DE026806, and DK118971); U.S. Department of Defense
(grants PR160365 and PR170507); AGA Student Research Fellowship Award; Lundbeck Foundation,
and gifts from the Phyllis and Ivan Seidenberg Family Fund for Children's Digestive Health and The

Lennon Family.

Jacob Jacobsen and Marc Caron are inventors on US patents pertaining to slow-release 5-HTP and
hold equity in Evecxia Therapeutics, a company founded to develop a slow-release 5-HTP drugs for
the management of serotonin-related disorders. Kara Margolis, Jacob Jacobsen, and Marc Caron are
inventors on a pending patent application for slow-release 5-HTP treatments for constipation

disorders.

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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Date:
May 14, 2019

Source:
ETH Zurich

Summary:
Researchers have combined embryonic cells and liver cells in a new cell culture test. This
combination lets them detect adverse effects that new medications may have on embryos
early on in the drug development process.

FULL STORY

Medications have to be safe for mothers-to-be and for their unborn children.
Before the authorities will approve a new drug, it must be tested in animal
trials on pregnant rodents and, as a rule, pregnant rabbits. Scientists in the
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Department of Biosystems Science and Engineering at ETH Zurich in Basel
have now developed a test that allows them to examine a drug's
embryotoxicity in cell cultures instead of animals.

The new test does not yet replace the animal trials that are legally required as part of the medication
approval process. However, as the new procedure is simple, fast, and inexpensive, researchers will
be able to use it in the future to test a large number of drug candidates at an early stage of the
development process. Substances that are harmful to embryos will thus be detected early in the drug
development process and not only in embryotoxicity studies in animal trials. Because they are so
expensive, animal tests are not conducted until much later in the drug development process with
only carefully preselected potential drug candidates. As the new test weeds out unsuccessful drug
candidates earlier, it may help cutting costs and reducing the number of animal experiments.

Cell culture test with stem cells

The new procedure is an advanced form of the embryonic stem cell test, in which substances are
tested in vitro on so-called embryoid bodies. These three-dimensional clumps of cells are formed
from embryonic stem cells -- in this case, from a mouse -- and undergo the first stages of embryonic
development over a period of ten days. No viable embryos can be produced from these cells.

Led by ETH Professor Andreas Hierlemann, the research group has now expanded this embryonic
stem cell test to include human liver tissue. "There's a whole host of substances that are not toxic in
their original form, but can be transformed into adverse substances by the human metabolism --
especially by the liver," explains Julia Boos, a doctoral student in Hierlemann's group and lead author
of the study, which has been published in the journal Advanced Science. In contrast to the
conventional embryonic stem cell test, the newly developed test can detect substances of this nature.

Body on a chip

From beginning to end, the new test takes place in its entirety on a single cell-culture chip, which is
equipped with various compartments. The compartments contain microtissue spheres, formed from
human liver cells by the ETH spin-off InSphero, and embryoid bodies, grown from mouse stem cells.
The liver microtissues and embryoid bodies have a diameter of about half a millimetre and are
placed in different compartments, which are connected through microchannels to guarantee a
constant liquid exchange between the different groups of cells.

"We're the first to directly combine liver and embryonic cells in a body-on-a-chip approach,” Boos
says. Just as a pregnant woman's circulatory system links the metabolic processes in her liver with
those in her developing embryo, this connected system ensures constant interaction between the
liver cells and embryonic cells. "Metabolites created by the liver cells -- including metabolites that
are stable for just a few minutes -- can thus act directly on the embryonic cells,” Boos says. She
explains that combining the two in a single chip presents an improvement over other existing in
vitro tests, which investigate the metabolisation of substances in the liver separately from the effects
that these metabolites have on embryonic cells.

Boos goes on to describe another advantage of the new test: "In contrast to tests on living pregnant
mice, in our test, the substances are metabolised by human liver cells -- in other words, just as they
would be in the human body when the medication is administered." She points out that this is
relevant, as humans and mice have different metabolisms.

Further development for high-throughput testing

The researchers demonstrated the effectiveness of the new test with the help of cyclophosphamide.
This chemotherapeutic drug has virtually no effect in its basic form, but the liver transforms it into a
substance that is toxic to cells. Two tests were run with cyclophosphamide: one included the newly
developed liver/embryoid body test, and the other involved embryoid bodies alone without liver
microtissues. What these tests revealed was that a fourfold lower concentration of
cyclophosphamide was enough to have an adverse effect on the development of the embryoid bodies
when liver tissue was present in the same environment.
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Now, the scientists need to refine the test further before it can be applied in drug development. They
are paying particular attention to the materials that are used in the test in addition to how well the
procedures can be automated. Automation would be necessary if the pharmaceutical industry or
other researchers were to be able to deploy the test on a large scale for high-throughput screening of
drug candidates. In addition, the scientists wish to develop a test that uses reprogrammed human
stem cells (known as iPS cells) instead of mouse stem cells. Then they would have an in vitro test

entirely based on human tissue.

Story Source:

Materials provided by ETH Zurich. Note: Content may be edited for style and length.

Journal Reference:

Julia Alicia Boos, Patrick Mark Misun, Astrid Michlmayr, Andreas Hierlemann, Olivier Frey.
Microfluidic Multitissue Platform for Advanced Embryotoxicity Testing In Vitro. Advanced
Science, 2019; 1900294 DOI: 10.1002/advs.201900294
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New research shows that brain fluids can be normalized with adrenergic receptor
antagonists, a combination of drugs to block the activity of (nor)adrenaline in the brain. This
experimental treatment for stroke aided motor recovery and reduced cell death in mice,
scientists report.

FULL STORY

Brain injuries like stroke can be debilitating and require time-sensitive
treatment. Clotting factors like thrombin are commonly administered to
patients, but there are many other stroke-related signs that can be targeted,
such as swelling and ion imbalances in the surrounding fluids. New research
shows that brain fluids can be normalized with adrenergic receptor
antagonists, a combination of drugs to block the activity of (nor)adrenaline in
the brain. This experimental treatment for stroke aided motor recovery and
reduced cell death in mice, as reported in the Proceedings of the National
Academy of Sciences.

A major consequence of stroke is an immediate imbalance in the ion concentrations of fluids that
bathe brain cells. Potassium levels spike and fluid accumulates, which leads to swelling, a major
cause of stroke injury. "We know that the water dynamics in the brain immediately during and after
a stroke are critical, so we focused on the pathways that move fluids in and out of cells," explains
lead author Hiromu Monai of the RIKEN Center for Brain Science and Ochanomizu University. One
way to lower potassium and get neurons active again is by administering adrenergic receptor (AdR)
antagonists, drugs that counteract the electrical and chemical disturbance that accompanies a stroke.
These antagonist drugs have been found to promote fluid exchange in normal brains by another of
this study's co-authors, Maiken Nedergaard of the University of Rochester Medical Center.

A cocktail of AdR blockers was successful in reducing both the area of tissue damage and potassium
levels in stroked mice. Moreover, even one or two hours post-stroke, administration of AdR blockers
was effective in stopping the infarct from spreading. Mice were also able to recover the use of their
forepaw much more quickly when treated with AdR blockers. The researchers found that levels of a
water channel called aquaporin 4 were lower following a stroke. "We think that preserving
aquaporin levels is critical to protecting brain tissue during stroke," says Monai.

To test this idea, they used genetically engineered mice that lacked the aquaporin 4 water channel.
These mice did not benefit from AdR blocker treatment and their brain potassium levels remained
high after stroke, supporting the idea that the neuroprotective effect occurs through the action of
aquaporin 4 water channels. "Keeping potassium levels in balance is an alternative therapeutic
strategy for stroke, and we found that adrenergic receptor blockers promote this normalization,"
says Monai. "Recovering motor function following a stroke is so important, and we also saw
improvements in the mice treated with AdR blockers."

In addition to the RIKEN Center for Brain Science, this study includes contributions from Keio
University and University of Copenhagen. A patent application for adrenergic blocker treatment for
stroke has been filed in Japan.

Story Source:
Materials provided by RIKEN. Note: Content may be edited for style and length.
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Abe, Masato Yasui, Youichi Iwai, Maiken Nedergaard, Hajime Hirase. Adrenergic receptor
antagonism induces neuroprotection and facilitates recovery from acute ischemic stroke.
Proceedings of the National Academy of Sciences, May 16, 2019; DOI: 10.1073/pnas.1817347116
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Dr Andreas Schedl, INSERM, France Credit: Worldwide Cancer Research

Scientists have discovered a potential biological reason why women are more likely to
develop adrenal disorders, including cancer. According to the researchers, the answer
could lie in the increased turnover of hormone-producing cells found in the adrenal
glands of females.

The adrenal gland is a hormone producing organ that sits on top of the kidneys. The
outer part, or cortex, is responsible for the production of several hormones, including
the stress-related hormone cortisol and the blood pressure controlling aldosterone.
Adrenal cancer is relatively rare but occurs approximately three times more in women
than in men. The cellular basis for this difference has not been investigated in detail but
uncovering it might lead to sex-specific treatments and has huge implications for many
areas of research.

Dr. Andreas Schedl, from INSERM, France, who led the study said: "To our surprise we
found that adrenal cells in female mice show a much more rapid turnover compared to
males, which we could trace back to a different behaviour of adrenal stem cells between
the two sexes. Furthermore, we could show that the observed differences are due to
hormones that are produced by testes that suppress cell division, thus slowing down
renewal in the male adrenal.”

The scientists studied the adrenal cortex of male and female adult mice and found that
female mice replace their entire set of hormone-producing cells within 3 months, while
it takes male mice an entire 9 months. Using different techniques to label cells within
the adrenal cortex, they established that females not only have a higher proliferation
rate of cells, but also recruit stem cells from a different part of the adrenal gland.
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The research has wide reaching implications, as it demonstrates the basic mechanism
underlying the increased turnover of cells within the adrenal gland, providing a possible
explanation for the increased incidence of adrenal disorders in women.

Dr. Schedl explained: "It is early days and many more experiments will need to be
performed before our research can directly benefit patients. However, we believe that
our study teaches a number of important lessons that are of immediate relevance to
scientists, pharmacologists and clinicians."

This research might lead to sex-specific treatment options for diseases like adrenal
cancer and, according to Dr. Schedl, could have implications on a far wider field of
disorders: "Importantly, while our study concentrated on the adrenals, we are
convinced that similar differences may also be found in other organ systems."

Dr. Helen Rippon, Chief Executive of the charity Worldwide Cancer Research, whose
supporters helped fund the study, said: "Sex differences are not necessarily the first
thing that comes to mind when thinking about cancer research or treatments. But this
study has shown that it is crucial to consider potential differences between male and
female when trying to understand the basis of cancer biology. Most importantly, these
findings could have implications for treatment options further down the line and
highlight the importance of early-stage, discovery research. We are delighted to fund
this kind of research, as we believe that these innovative approaches are ultimately
going to lead to a world where no life is cut short by cancer."

Explore further

The first step in generating an artificial adrenal gland

More information: Anaélle Grabek et al, The Adult Adrenal Cortex Undergoes Rapid Tissue
Renewal in a Sex-Specific Manner, Cell Stem Cell (2019). DOI: 10.1016/j.stem.2019.04.012

Journal information: Cell Stem Cell

Provided by Worldwide Cancer Research
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Source:
Sanford Burnham Prebys Medical Discovery Institute
Summary:
New research on amyotrophic lateral sclerosis (AML) has revealed that a protein called
membralin plays a key role in the disease process. The study suggests that membralin-
boosting gene therapy is a potential therapeutic direction to treat this often deadly disease.
FULL STORY

On June 2, 1941, at the age of 37, baseball player Lou Gehrig succumbed to
amyotrophic lateral sclerosis (ALS), a progressive muscle degeneration
disease. Today, nearly 80 years following his death, scientists are still
searching for the root cause -- and an effective treatment -- for the condition.
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Now, scientists from Sanford Burnham Prebys have revealed that a protein called membralin plays a
key role in ALS and identified a membralin-boosting gene therapy that extended the survival of mice
with ALS-like symptoms. The study was published in the Journal of Clinical Investigations.

"ALS is a devastating condition in urgent need of new treatments. However, researchers are still
grappling with the basics: what causes ALS and what causes it to progress," says John Ravits, M.D., a
study author and professor of clinical neurosciences at UC San Diego. "This study provides an
important new perspective into the mechanism(s) that may drive ALS, and a potential therapeutic
direction, which are both critical first steps toward finding effective medicines."

ALS, often referred to as Lou Gehrig's disease, is caused by loss of motor neurons in the brain and
spinal cord which leads to gradual muscle decline. Most people are between the ages of 40 and 70
when they are diagnosed; approximately 16,000 Americans have the condition, according to the ALS
Association. For unknown reasons, military veterans are nearly twice as likely to be diagnosed with
the disease. There is no cure or effective treatment.

"Our findings identify a new mechanism for ALS' pathogenesis and suggest that modulating
membralin has potential in ALS therapy," says Huaxi Xu, Ph.D., senior author of the paper and
professor and the Jeanne and Gary Herberger Leadership Chair of Sanford Burnham Prebys'
Neuroscience and Aging Research Center. "These insights help inform the development of potential
treatments that might slow or halt the disease's progression."

Much about membralin, which was discovered in 2002, remains a mystery. Scientists know the
protein is part of the cell's protein disposal machinery, called the endoplasmic reticulum-associated
degradation system, and Xu's work previously revealed the protein's involvement in Alzheimer's
disease. To better understand membralin's role in neurodegenerative diseases, he and his team
created mice that lacked the protein in various brain cells, such as motor neurons, astrocytes,
microglia, and oligodendrocytes.

"We were surprised by the phenotypes of the membralin-lacking mice," says Lu-Lin Jiang, Ph.D., the
first author of the study and a postdoctoral researcher in the Xu lab. "They had clear muscle
impairments that mirrored ALS symptoms in humans. This finding was especially unexpected -- and
fortuitous -- as previous genome-wide association studies (GWAS) had never identified the
membralin gene as a potential culprit in ALS."

The scientists designed a series of experiments to further explore their findings, including analyzing
several mouse models of ALS, studying astrocytes that lack the protein and analyzing spinal cord
samples from people with and without ALS. Their results showed that a neurotransmitter called
glutamate accumulates in the region outside of membralin-deficient astrocytes. Excess glutamate is
known to Kkill neurons, so this evidence provided a clue to the pathogenesis of ALS. The glutamate
surplus was driven by downregulation of a glutamate transporter, called EAATZ2. Analysis of tissue
samples from people with ALS confirmed that levels of membralin and the EAAT2 transporter are
strongly correlated and both reduced in human disease.

As part of the study the scientists also designed an adeno-associated virus (AAV) that can elevate
membralin levels. ALS mice treated with the membralin-boosting AAV lived nearly two weeks longer
than mice without the treatment -- indicating that boosting membralin or associated proteins holds
promise as a potential therapeutic approach.

Next, the scientists plan to investigate whether this same mechanism -- impaired EAAT2 expression
and glutamate overexpression -- also occurs in Alzheimer's disease, another disorder in great need
of an effective treatment.

Story Source:

Materials provided by Sanford Burnham Prebys Medical Discovery Institute. Note: Content may
be edited for style and length.
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Representative images of the hippocampus and Entorhinal cortex. Credit: Terreros-Roncal
et al. [Neurosci (2019)

Dysfunctional neurons in the hippocampus of adult female mice modeling dementia can be
repaired and reconnected to distant parts of the brain, reports a new study published in
JNeurosci. The similarity between the mouse model and the human condition underscores
the therapeutic potential of targeting these cells in dementia patients.

The hippocampus generates new brain cells throughout life and is implicated in
neurodegenerative diseases. Maria Llorens-Martin and colleagues at the Centro de Biologia
Molecular "Severo Ochoa" (CBMSO, CSIC-UAM) used a mouse model of frontotemporal
dementia to investigate the effects of the disease on dentate granule cells.

Compared to control subjects, the researchers observed strikingly similar alterations in
newborn neurons from their mouse model and from human brain tissue of patients with
frontotemporal dementia. In mice, chemically activating the cells and placing animals in a
stimulating environment with running wheels and toys reversed the alterations and restore
some of the connectivity disrupted by dementia.

If translated to humans, these results suggest potential new directions for combating
cognitive decline in the elderly.

Explore further

Newly generated nerve cells in dentate gyrus found to impact older nerve cells in two ways
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<FEIX >https://www. inverse. com/article/56271-stem—cel | s-can-restore—lost-
olfaction-in-mice

"AVAILABLE TREATMENT OPTIONS ARE LACKING FOR ALL OF
THESE CONDITIONS."

By Peter Hess
on May 30, 2019
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osing your sense of smell can disrupt your life in untold ways, but researchers have

just come a little closer to restoring the sense in people who have lost it. We use our
noses to avoid spoiled food, enjoy meals, and even find mates, so being able to recover a
lost sense of smell would be a blessing for the millions of people in the US who live with

smell disorders. New research in the journal Stem Cell Reports shows progress toward
that goal.

In a paper published on Thursday, a team at the University of Miami Miller School of
Medicine show that a stem cell treatment in the noses of mice replenished neurons that
allow the animals to smell. Just a few weeks after spraying a suspension of stem cells
into the noses of mice that had been genetically altered to not be able to smell, they
observed that clusters of stem cells had grafted into the lining of their noses and forged
new connections to the olfactory bulb. Tests that measure a mouse’ s reaction to a bad
smell confirmed that the new neurons made it possible for the mice to smell.

This proof—of concept study, the authors write, suggests that such a treatment should be
possible in humans, who share a similar olfactory system.

This mouse therapy could translate to humans.

And in fact, since humans with hyposmia and anosmia — conditions involving a partly and
fully impaired sense of smell, respectively — have deficient nasal cells similar to those in
the genetically altered mice, the researchers are hopeful that this treatment would be
equally applicable.

“A broad variety of clinical conditions are associated with hyposmia or anosmia, including
genetic defects, trauma, aging, damage arising following viral upper respiratory infections,
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and conditions that are categorized as idiopathic,” they write. “Available treatment
options are lacking for all of these conditions.”

In the mice with induced hyposmia, the cells in their olfactory epithelium — the lining of
the olfactory system — don’ t produce functional sensory neurons. In humans with some
forms of hyposmia and anosmia, this is also the case. And fortunately, the treatment is

mostly noninvasive.

“Accessing the [olfactory epithelium] at the olfactory cleft in humans requires only a
simple, non—invasive nasal endoscopy, suggesting that the delivery of a local directed
therapy is feasible,” they write.

Long—term risks of the procedure will need to be assessed before trials can move on to
humans, not to mention developing a way to produce these stem cells in sufficient
quantities, but for now the prospect looks good.

“Using a defined adult stem cell population, we found no evidence of tumor growth or
migration of cells intracranially, at least in the time frame of this study,” they write.
“Production of appropriate human cells remains another challenge.”

Abstract: Stem cell-based therapies have been proposed as a strategy to
replace damaged tissues, especially in the nervous system. A primary sensory
modality, olfaction, is impaired in 12% of the US population, but lacks treatment
options. We report here the development of a novel mouse model of inducible
hyposmia and demonstrate that purified tissue—specific stem cells delivered
intranasally engraft to produce olfactory neurons, achieving recovery of
function. Adult mice were rendered hyposmic by conditional deletion of the
ciliopathy—related IFT88 gene in the olfactory sensory neuron lineage and
following experimentally induced olfactory injury, received either vehicle or stem
cell infusion intranasally. Engraftment—derived olfactory neurons were identified
histologically, and functional improvements were measured via electrophysiology
and behavioral assay. We further explored mechanisms in culture that promote
expansion of engraftment—competent adult olfactory basal progenitor cells.
These findings provide a basis for translational research on propagating adult

tissue—specific sensory progenitor cells and testing their therapeutic potential.
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