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< FE 3 > Nutrition, companionship reduce pain in mice with sickle cell disease, UCI-led study finds |
EurekAlert! Science News

NEWS RELEASE 1-FEB-2021

NUTRITION, COMPANIONSHIP REDUCE
PAIN IN MICE WITH SICKLE CELL DISEASE,
UCI-LED STUDY FINDS

Serotonin-boosting antidepressant duloxetine had same effect, could be
opioid alternative

UNIVERSITY OF CALIFORNIA - IRVINE

Research News

Irvine, Calif. -- Researchers from the University of California, Irvine and the University of
Minnesota have found that an enriched diet and companionship can reduce pain in mice with
sickle cell disease by increasing serotonin. They also discovered that duloxetine, an
antidepressant that boosts serotonin levels, could be an alternative to opioids in treating chronic

pain.


https://www.eurekalert.org/pub_releases/2021-02/uoc--ncr012821.php
https://www.eurekalert.org/pub_releases/2021-02/uoc--ncr012821.php
http://www.eurekalert.org/releaseguidelines

"Finding safe and effective alternatives to opioids is a research priority, especially for patients
with sickle cell disease," said Dr. Keith Hoots, director of the Division of Blood Diseases and
Resources at the National Heart, Lung, and Blood Institute. "It's encouraging to see a dose-
response relationship to nutrients and companions in mice, which guides future research about
the role foods and friends may have in helping humans manage chronic pain."

Scientists have long suspected that feeling pain is connected to a person's mood or state of
mind, but the link has never been proven beyond doubt. This study, published Feb. 1 in Scientific
Reports, supports that connection.

"Part of pain is perception," said Kalpna Gupta, a visiting professor of medicine at UCI and the
study's lead author. "For instance, if | start watching a comedy, suddenly | might forget that | was
hurting; mood and a feeling of well-being block pain from being perceived."

Sickle cell disease is a painful, lifelong condition that affects about 100,000 Americans, according
to the Centers for Disease Control and Prevention, the majority of whom are African American.
Opioids are the most common method of treating their pain. But because they're addictive, and
overdoses are a leading cause of death in the United States, Gupta's team has been
investigating alternatives.

"By suggesting a safe alternative to opioids for pain control, the findings of this study have the
potential to change the practice of pain management and save lives," said study co-author Dr.
Rajendra Badgaiyan, a professor of psychiatry at the University of Minnesota at the time who's
now at the University of Texas Health Science Center in San Antonio.

Love conquers pain

The researchers found that mouse models of sickle cell disease in a "happy environment"
experienced less pain from the disorder. Over a four-week period, pain was reduced for male
mice that were placed with female companions and received a diet rich in protein, fatty acids and

amino acids.

Their pain decreased as the diet and companionship caused their brains to secrete serotonin.
Researchers quantified the mice's pain according to the frequency with which they lifted their
paws in response to stimuli and by their ability to exert force.

To confirm that serotonin caused the reduction in pain, the mice were given duloxetine, an
antidepressant that works by raising the amount of serotonin in the brain. The drug decreased
pain levels for both male and female mice.

The researchers believe that adapting these conditions for humans would produce the same
results. Gupta is recommending that duloxetine be used in clinical trials for sickle cell patients as
an alternative to opioids for pain relief.



Combating pain and prejudice

In the United States, the stigma associated with opioids can make it difficult for sickle cell
patients to lessen their pain.

"Patients with sickle cell disease often have to navigate the complex social prejudices of the
healthcare system in addition to dealing with severe pain,” said Varun Sagi, a medical student at
the University of Minnesota and a contributing author on the study. "Finding alternatives to
opioids could help alleviate this burden.”

Duloxetine could provide an easier-to-obtain alternative. Likewise, as in the mice, building strong
relationships and improving nutrition might also stimulate serotonin production in humans and
thus reduce their pain.

As the COVID-19 pandemic persists, social isolation can make relationship-building a challenge,
and as unemployment continues to hover around 7 percent, many Americans lack food security.
As the study suggests, this can impact pain for sickle cell patients and others, so Gupta stressed
the importance of developing strategies to enhance social interaction and nutrition for those
affected.

HHH

This project was supported by National Institutes of Health grants UO1 HL117664 and RO1
HL147562.

About the University of California, Irvine:

Founded in 1965, UCI is the youngest member of the prestigious Association of American
Universities. The campus has produced three Nobel laureates and is known for its academic
achievement, premier research, innovation and anteater mascot. Led by Chancellor Howard
Gillman, UCI has more than 36,000 students and offers 222 degree programs. It's located in one
of the world's safest and most economically vibrant communities and is Orange County's second-
largest employer, contributing $5 billion annually to the local economy. For more on UCI,

visit http://www.uci.edu.

Media access: Radio programs/stations may, for a fee, use an on-campus ISDN line to interview
UCI faculty and experts, subject to availability and university approval. For more UCI news, visit
news.uci.edu. Additional resources for journalists may be found at communications.uci.edu/for-
journalists.

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.

Media Contact


http://www.uci.edu/

Nicole Feldman
nefeldma@uci.edu
949-501-9192
@UClrvine

http://www.uci.edu
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< B 3 > Specific bacteria in the gut prompt mother mice to neglect their pups: Researchers make
unexpected discoveries about how a particular microbe influences animal behavior -- ScienceDaily

SPECIFIC BACTERIA IN THE GUT PROMPT
MOTHER MICE TO NEGLECT THEIR PUPS

Researchers make unexpected discoveries about how a particular microbe
influences animal behavior

Date:
February 2, 2021
Source:

Salk Institute
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https://www.sciencedaily.com/releases/2021/02/210202085414.htm
https://www.sciencedaily.com/releases/2021/02/210202085414.htm

Summary:

As scientists learn more about the microorganisms that colonize the body -- collectively
called the microbiota -- one area of intense interest is the effect that these microbes can
have on the brain. A new study has identified a strain of E. coli bacteria that, when living
in the guts of female mice, causes them to neglect their offspring.

FULL STORY

As scientists learn more about the microorganisms that colonize the body --
collectively called the microbiota -- one area of intense interest is the effect
that these microbes can have on the brain. A new study led by Salk
Institute scientists has identified a strain of E. coli bacteria that, when living
in the guts of female mice, causes them to neglect their offspring.

The findings, published January 29, 2021, in the journal Science Advances, show a direct link
between a particular microbe and maternal behavior. Although the research was done in mice, it
adds to the growing body of science demonstrating that microbes in the gut are important for
brain health and can affect development and behavior.

"To our knowledge, this is the first demonstration that the intestinal microbiota is important for
promoting healthy maternal behavior and bonding between mom and offspring in an animal
model," says Professor Janelle Ayres, Laboratory Head of Salk's Molecular and Systems
Physiology Laboratory and senior author of the paper. "It adds to the ever-growing evidence that
there's a gut-brain connection, and that microbes are important for regulating the behavior of the
host that they're inhabiting."

The ways in which the microbiota can impact mental health and neurological disorders is a
growing area of research. The makeup of the gut microbiota in people has been linked to
depression, anxiety, autism and other conditions. But it has been difficult to study how individual
strains of bacteria exert their influence on human behavior, a connection often called the
microbiota-gut-brain axis.

In her lab, Ayres uses mice to study how body systems and the brain interact with each other to
promote health. This includes focusing on how body processes are regulated by microbes and
the ways in which microbes affect growth and behavior. In the current experiments, she and her
team were investigating groups of mice that each had a single strain of E. coli in their gut. Mice
with one particular strain of E. coli, called 016:H48 MG1655, mothered offspring that had stunted
growth. Further examination revealed that the mice were smaller because they were
malnourished.

"We found that the pups' behavior was normal, and the milk made by the mothers was of normal,
healthy composition and was being produced in normal amounts," Ayres says. "We eventually
figured out that being colonized with this particular bacteria led to poor maternal behavior. The
mice were neglecting their pups.”

Additional experiments revealed that the mice could be rescued from stunted growth, either by
giving them a growth factor called IGF-1 or handing them off to foster mouse mothers that could
take care of them properly. This confirmed that the cause of stunted growth was coming from the
mothers' behavior rather than something in the pups themselves.
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"Our study provides an unprecedented understanding of how the intestinal microbiota can disrupt
maternal behavior and how this can negatively impact development of an offspring," says first
author Yujung Michelle Lee, a former graduate student in Ayres' lab and now a postdoctoral
fellow at Genentech. "It is very interesting to me that establishment of a healthy mother-infant
relationship is driven by factors beyond hormones, and that the microorganisms residing in our
bodies play a significant role in it."

Ayres and her team plan to study how these microbes provoke changes in mouse behavior.
Early findings suggest the bacteria might be affecting levels of serotonin, the hormone
associated with feelings of happiness and well-being, but more work is needed.

"It's very hard to study these relationships in humans, because the human microbiota contains

hundreds of different species of microorganisms,” says Ayres, who holds the Helen McLoraine
Developmental Chair. "But once we understand more about the mechanisms in animal models,
we may be able translate our findings to humans to determine whether the microbes and their

effects might be the same."

The 016:H48 MG1655 strain has been found in human guts and was previously believed to have
no positive or negative effects.

Story Source:

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

Journal Reference:

1. Yujung Michelle Lee, Andre Mu, Martina Wallace, Jivani M. Gengatharan, Annalee J.
Furst, Lars Bode, Christian M. Metallo, Janelle S. Ayres. Microbiota control of maternal
behavior regulates early postnatal growth of offspring. Science Advances, 2021; 7
(5): eabe6563 DOI: 10.1126/sciadv.abe6563
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< FE 3L >Bats and pangolins in Southeast Asia harbor SARS-CoV-2-related coronaviruses, reveals
new study (medicalxpress.com)

BATS AND PANGOLINS IN SOUTHEAST
ASTA HARBOR SARS-COV-2-RELATED
CORONAVIRUSES, REVEALS NEW STUDY
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While the World Health Organization (WHO) continues its mission to Wuhan
investigating the origin and early transmission of SARS-CoV-2, a new study led by
scientists from Duke-NUS Medical School, Singapore, and Chulalongkorn University,
Thailand, shows that SARS-CoV-2-related coronaviruses (SC2r-CoVs) are
circulating in animals as far away as Thailand. The study, published in Nature
Communications today, reported that high levels of neutralizing antibodies against
the virus were present in both bats and pangolins found in the Southeast Asian
country. The study further indicates that more SC2r-CoVs are likely to be discovered
in the region. Southeast Asia with its large and diverse bat populations may be a
more likely hotspot for such viruses.

"This is an important discovery in the search for the origin of SARS-CoV-2, which
was made possible by rapid application of cutting-edge technology through
transparent international collaboration," said Dr. Supaporn Wacharapluesadee, from
Thai Red Cross Emerging Infectious Diseases Health Science Centre, Faculty of
Medicine, Chulalongkorn University, Bangkok Thailand.

In the study, the team examined Rhinolophus bats in a Thai cave. SARS-CoV-2
neutralizing antibodies were detected in bats of the same colony and in a pangolin at
a wildlife checkpoint in Southern Thailand.

"Our study extended the geographic distribution of genetically diverse SARS-CoV-2-
related coronaviruses from Japan and China to Thailand over a 4,800-km range.
Cross-border surveillance is urgently needed to find the immediate

progenitor virus of SARS-CoV-2," said Dr. Chee Wah Tan, Senior Research Fellow
with Duke-NUS' Emerging Infectious Diseases (EID) program and co-author of this
study.
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The team conducted serological investigations using the SARS-CoV-2 surrogate
virus neutralization test (SVNT) developed at Duke-NUS in early 2020.

"Our study demonstrates that our SARS-CoV-2 surrogate virus neutralization test,
developed mainly for determining neutralizing antibodies in humans to monitor
vaccine efficacy and detect past infections, can also be critical for tracing the animal
origin and animal-human spillover events," said Professor Wang Linfa from Duke-
NUS' EID program and corresponding author of this study.

Prof Wang's team invented the sVNT assay, trade named cPass, which has been
granted Emergency Use Authorisation by the US FDA to determine SARS-CoV-2-
neutralizing antibodies in human sera, due to its good performance concordance
with live virus-based assays.

"Studies like this are crucial in furthering our understanding of the many SARS-CoV-
2-related viruses that exist in the wild. This work is also timely as investigations into
the origins of SARS-CoV-2 are ongoing and may provide further leads on the origin
of this outbreak. Such studies also play a key role in helping us be better prepared
against future pandemics as they provide a more detailed map of zoonotic threats, "
said Prof Patrick Casey, Senior Vice Dean for Research at Duke-NUS.

Explore further

Follow the latest news on the coronavirus (COVID-19) outbreak

More information: Wacharapluesadee, S et al. Evidence for SARS-CoV-2 related
coronaviruses circulating in bats and pangolins in Southeast Asia. Nat Commun 12, 972
(2021). doi.org/10.1038/s41467-021-21240-1

Journal information: Nature Communications

Provided by Duke-NUS Medical School
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< F X >The body produces new satiety factor during prolonged exercise | EurekAlert! Science
News

NEWS RELEASE 16-FEB-2021

THE BODY PRODUCES NEW SATIETY
FACTOR DURING PROLONGED EXERCISE

UNIVERSITY OF COPENHAGEN - THE FACULTY OF HEALTH AND MEDICAL SCIENCES

Research News

A drug that helps us to eat less could help the more than 650 million people around the world
who live with obesity. One of the emerging drug candidates that interest researchers is the
hormone GDF15 that, when given to rodents, lowers their appetite and body weight. New
research from the University of Copenhagen finds that the body produces large amounts GDF15
during extended bouts of vigorous exercise, presumably as a physiological stress signal.

17


https://www.eurekalert.org/pub_releases/2021-02/uoc--tbp021621.php
https://www.eurekalert.org/pub_releases/2021-02/uoc--tbp021621.php
http://www.eurekalert.org/releaseguidelines

This finding highlights central differences between GDF15 given as a drug (pharmacology), and
GDF15 released naturally in response to vigorous exercise (physiology). This is an important
distinction in understanding GDF15's role in appetite regulation and energy balance, with
implications for its role as a possible anti-obesity drug.

"Whether there are any physiological conditions that implicates GDF15 as a regulator of energy
metabolism remains an unsolved mystery," says Associate Professor Christoffer Clemmensen
from the Novo Nordisk Foundation Center for Basic Metabolic Research (CBMR) at the
University of Copenhagen.

Christoffer Clemmensen, PhD student Trine Sand Nicolaisen and Assistant Professor Anders
Bue Klein led the research in collaboration with the Department of Nutrition Exercise and Sports
at the University of Copenhagen and the findings were published in Nature Communications.

Their goal was to better understand the physiological role of GDF15 in energy metabolism and
behavior. Recent findings in rodents and monkeys suggest that the hormone, when administered
pharmacologically, lowers appetite but also promotes nausea and sickness. Other studies have
shown that the drug metformin promotes weight loss by increasing the levels of GDF15.

Different pharmocological and physiological effects of GDF15

Little is known about how GDF15 functions when released naturally by the body, however. The
researchers set out to fill this knowledge gap with a series of experiments on humans and mice.
Among their main findings was that prolonged exercise beyond two hours in humans results in a
four to five-fold increase in the circulation of GDF15, suggesting that GDF15 functions as an
exercise-induced stress signal.

To test this idea, the researchers used animal models. They found that giving GDF15 to mice as
a drug clearly lowered their motivation to exercise and reduced their appetite. But when the mice
were vigorously exercised, to stimulate the physiological release of GDF15, it did induce the
same response on behavior and food intake.

These findings underscore a difference between physiological GDF15 and pharmacological
GDF15. Christoffer Clemmensen stresses that more studies are needed to understand this
mismatch and whether GDF15 also has behavioral effects in humans. He and his team will now
focus on clarifying the effects of GDF15 when produced by the body.

i

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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< FE X >Hormone helps prevent muscle loss in mice on high fat diets, USC study finds | EurekAlert!
Science News

NEWS RELEASE 22-FEB-2021

HORMONE HELPS PREVENT MUSCLE LOSS
IN MICE ON HIGH FAT DIETS, USC STUDY
FINDS

Researchers also identify molecular pathway that can inform development of
treatments for muscle—wasting conditions such as sarcopenia.

UNIVERSITY OF SOUTHERN CALIFORNIA

Research News

A new study suggests that a hormone known to prevent weight gain and normalize metabolism
can also help maintain healthy muscles in mice. The findings present new possibilities for
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treating muscle-wasting conditions associated with age, obesity or cancer, according to scientists
from the University of Southern California Leonard Davis School of Gerontology.

The research, published this month in the American Journal of Physiology-Endocrinology and
Metabolism, addresses the related problems of age and obesity-induced muscle loss, conditions
which can lead to increased risk of falls, diabetes and other negative health impacts. It also adds
to a growing number of findings describing beneficial effects of MOTS-c, a mitochondrial-derived
peptide that is known to mimic the effects of exercise.

In this study, treating mice on a high-fat diet with MOTS-c helped prevent obesity-associated
muscle atrophy by decreasing levels of myostatin, a protein that inhibits muscle growth--
myostatin levels were 40% lower in MOTS-c treated mice compared to control mice. The
researchers also found that higher MOTS-c levels in humans were correlated with lower levels of
myostatin.

The mice findings show MOTS-c improves not only metabolic function but muscle mass as well.

Through molecular analysis, the researchers also identified the specific signaling pathway
regulated by MOTS-c, demonstrating for the first time "that MOTS-c modulates the CK2-PTEN-
AKT-FOXOL1 pathway to inhibit myostatin expression and muscle wasting," and suggesting that
the exercise mimetic effect of MOTS-c may be derived from its previously unknown role as a
myostatin inhibitor, according to the paper.

"Knowing the signaling pathway affected by MOTS-c is really important to the discovery of
possible treatments," says corresponding author Su Jeong Kim, a research associate professor
at the USC Leonard Davis School. "This insight provides a target for potential drug development
efforts and can be rapidly translated into clinical trials of MOTS-c and related analogues.”

Though several other myostatin inhibitors have been identified, they have yet to successfully
reduce muscle wasting conditions in clinical trials. This may be because improving muscle mass
alone is not enough, say the USC researchers. They believe boosting mitochondrial function is
also key and say that MOTS-c-derived treatments could be especially promising in this regard.

Co-corresponding author Pinchas Cohen, professor of gerontology, medicine and biological
sciences and dean of the USC Leonard Davis School, along with Changhan David Lee, assistant
professor at the USC Leonard Davis School, first described MOTS-c and its effects on
metabolism in 2015. Their mice studies have shown that MOTS-c administration improves both
high-fat diet- and aging-induced insulin resistance as well as exercise capacity and median life
span.

"Taken together, our work suggests that MOTS-c can address mitochondrial dysfunction,” says
Cohen. "This study can help improve healthy aging by opening up new avenues for research on
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how to treat conditions such as insulin resistance-induced skeletal muscle atrophy as well as
other muscle-wasting conditions, including sarcopenia.”

HHH

This study was conducted in collaboration with Hiroshi Kumagai (lead author) and Noriyuki Fuku
from the Graduate School of Health and Sports Science, Juntendo University, Chiba, Japan; Ana
Raquel Coelho and Paulo J. Oliveira from the Center for Neuroscience and Cell Biology,
University of Coimbra, Portugal; Hirofumi Zempo from Tokyo Medical and Dental University,
Japan; Seiji Maeda, Faculty of Health and Sport Sciences, University of Tsukuba, Japan; and
Junxiang Wan, Hemal Mehta , Kelvin Yen, and Amy Huang of the USC Leonard Davis School of
Gerontology.

This work was supported by a Glenn/AFAR Postdoctoral Fellowship Program for Translational
Research on Aging to Kim, by RO1AG061834, P01AG034906, R56AG062693 and an AFAR BIG
AWARD grants to Cohen, by the Fundacgédo Luso-Americana para o Desenvolvimento (FLAD)
Healthcare 2020 grant to Oliveira, and by a PhD fellowship from Portuguese FCT
SFRH/BD/103399/2014) to Coelho. Cohen is a co-founder, stockholder and board member of
Cohbar Inc. CohBar is developing analogues of mitochondrial peptides including of MOTS-c for
metabolic diseases of aging and is in clinical trials with a MOTS-c analogue.

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 >Mouse study shows bacteriophage therapy could fight drug-resistant Klebsiella
pneumoniae -- ScienceDaily

MOUSE STUDY SHOWS BACTERIOPHAGE
THERAPY COULD FIGHT DRUG-RESISTANT
KLEBSIELLA PNEUMONIAE

Date:

February 23, 2021
Source:

NIH/National Institute of Allergy and Infectious Diseases
Summary:

Using viruses instead of antibiotics to tame troublesome drug-resistant bacteria is a
promising strategy, known as bacteriophage or 'phage therapy.' Scientists have used two
different bacteriophage viruses individually and then together to successfully treat
research mice infected with multidrug-resistant Klebsiella pneumoniae sequence type
258 (ST258).

FULL STORY
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Using viruses instead of antibiotics to tame troublesome drug-resistant
bacteria is a promising strategy, known as bacteriophage or "phage
therapy." Scientists at the National Institutes of Health have used two
different bacteriophage viruses individually and then together to
successfully treat research mice infected with multidrug-resistant Klebsiella
pneumoniae sequence type 258 (ST258). The bacterium K.

pneumoniae ST258 is included on a CDC list of biggest antibiotic
resistance threats in the United States. High rates of morbidity and
mortality are associated with untreated K. pneumoniae infections.

Phage therapy has been pursued for about a century, though conclusive research studies are
rare and clinical results -- from a handful of reports -- have provided mixed results. In the new
paper published in the journal mBio, the NIH scientists note that phages are of great interest
today because of a dearth of alternative treatment options for drug-resistant infections. Bacterial
resistance has emerged against even the newest drug combinations, leaving some patients with
few or no effective treatment options.

In research conducted in Hamilton, Montana, at Rocky Mountain Laboratories -- part of the NIH's
National Institute of Allergy and Infectious Diseases -- and in collaboration with the National
Cancer Institute in Bethesda, Maryland, scientists completed a series of studies on research
mice infected with ST258. They treated the mice with either phage P1, phage P2, or a
combination of the two, all injected at different times following ST258 infection. The scientists had
isolated phages P1 and P2 in 2017 from raw sewage that they screened for viruses that would
infect ST258 -- an indication that phages can be found just about any place. Phages P1 and P2
are viruses from the order Caudovirales, which naturally infect bacteria.

Each of the three experimental treatment regimens helped the mice recover from ST258
infection. The scientists noted that the dose of phage provided was less vital to recovery than
was the timing of when the dose was received. Mice treated 1 hour after infection showed the
strongest recovery, followed by those treated eight hours after infection and then those treated at
24 hours. Control mice treated with saline all quickly developed severe disease and died.

The scientists also checked the blood and tissue of phage-treated mice for the presence of
ST258 bacteria and found there were significantly fewer bacteria at all time points regardless of
the treatment method used, as compared to control mice.

Unfortunately, the scientists also found that ST258 bacteria recovered in the blood and tissue
samples of phage-treated mice already had begun developing phage resistance, a finding they
are continuing to investigate. The group also is studying how phage therapy results compare
between samples of ST258-infected mouse blood and human blood, and are examining whether
components of human blood can interfere with phage efficacy.

This study represents a first step in evaluating the use of phage therapy for treatment of
severe K. pneumoniae ST258 infection in humans.

Story Source:

Materials provided by NIH/National Institute of Allergy and Infectious Diseases. Note:
Content may be edited for style and length.
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< B X >Fat cells may influence how the body reacts to heart failure: Promising results in mice
open door to new areas of research in treating patients with heart failure. -- ScienceDaily

FAT CELLS MAY INFLUENCE HOW THE
BODY REACTS TO HEART FAILURE

Promising results in mice open door to new areas of research in treating patients
with heart failure.

Date:
February 23, 2021
Source:

University of Alberta Faculty of Medicine & Dentistry

26



https://www.sciencedaily.com/releases/2021/02/210223121632.htm
https://www.sciencedaily.com/releases/2021/02/210223121632.htm

Summary:

Researchers have found that limiting the amount of fat the body releases into the
bloodstream from fat cells when in heart failure could help improve outcomes for patients.

FULL STORY

University of Alberta researchers have found that limiting the amount of fat
the body releases into the bloodstream from fat cells during heart failure
could help improve outcomes for patients.

In a recent study published in the American Journal of Physiology, Jason Dyck, professor of
pediatrics in the Faculty of Medicine & Dentistry and director of the U of A's Cardiovascular
Research Centre, found that mice with heart failure that were treated with a drug blocking the
release of fat into the bloodstream from fat cells saw less inflammation in the heart and
throughout the body, and had better outcomes than a control group.

"Many people believe that, by definition, heart failure is only a condition of the heart. But it's
much broader and multiple organs are affected by it," said Dyck, who holds the Canada
Research Chair in Molecular Medicine and is a member of the Alberta Diabetes Institute and the
Women and Children's Health Research Institute. "What we've shown in mice is that if you can
target fat cells with a drug and limit their ability to release stored fat during heart failure, you can
protect the heart and improve cardiac function.

"I think it really opens the door for other avenues of investigation and therapies for treating heart
failure," Dyck noted.

During times of stress, such as heart failure, the body releases stress hormones, such as
epinephrine and norepinephrine, to help the heart compensate. But because the heart can't
function any better -- and is in fact damaged further by being forced to pump faster -- the body
releases more stress hormones and the process cascades, with heart function continuing to
decline. This is why a common treatment for heart failure is beta-blocker drugs, which are
designed to block the effects of stress hormones on the heart.

The release of stress hormones also triggers the release of fat from its storage deposits in fat
cells into the bloodstream to provide extra energy to the body, a process called lipolysis. Dyck's
team found that during heart failure, the fat cells in mice were also becoming inflamed throughout
the body, mobilizing and releasing fat faster than normal and causing inflammation in the heart
and rest of the body. This inflammation put additional stress on the heart, adding to the cascade
effect, increasing damage and reducing heart function.

"Our research began by looking at how the function of one organ can affect other organs, so |
thought it was very fascinating to find that a fat cell can influence cardiac function in heart
failure,” Dyck said. "Fortunately, we had a drug that could inhibit fat mobilization from fat cells in
mice, which actually protected the hearts from damage caused by inflammation."

Dyck points out that although his results are promising, more work is needed to better
understand the exact mechanisms at play in the process and develop a drug that could work in
humans.

"This work is a proof-of-concept showing that abnormal fat-cell function contributes to worsening
heart failure, and now we're working on understanding the mechanisms of how the drug works to
limit lipolysis better," he said. "Once we get that, that's the launchpad for making sure it's safe

and efficacious, then advancing it to our chemists, and then maybe some early trials in humans.”
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Dyck said the findings -- and a better understanding of how organ functions affect other organs --
could be used to develop new approaches to several other diseases.

"We know that people have high rates of lipolysis when they have heart failure, so | presume this
approach would benefit all types of heart failure," he said. "But if you consider that inflammation
is associated with a wide variety of different diseases, like cancer, diabetes or other forms of
heart disease, then this approach could have a much wider benefit."

Dyck's research was funded by the Heart and Stroke Foundation and the Canadian Institutes of
Health Research.

Story Source:

Materials provided by University of Alberta Faculty of Medicine & Dentistry. Original written
by Ryan O’Byrne. Note: Content may be edited for style and length.

Journal Reference:

1. Shingo Takahara, Mourad Ferdaoussi, Nikola Srnic, Zaid H. Maayah, Shubham Soni,
Anna K. Migglautsch, Rolf Breinbauer, Erin E. Kershaw, Jason R. B. Dyck. Inhibition of
ATGL in adipose tissue ameliorates isoproterenol-induced cardiac remodeling by
reducing adipose tissue inflammation. American Journal of Physiology-Heart and
Circulatory Physiology, 2021; 320 (1): H432 DOI: 10.1152/ajpheart.00737.2020

28


https://www.ualberta.ca/folio/2021/02/fat-cells-may-influence-how-the-body-reacts-to-heart-failure-study-shows.html
http://www.med.ualberta.ca/
http://dx.doi.org/10.1152/ajpheart.00737.2020

8. HAERVTIRIZIEH-T. EMZIFHEWRFIL R4 F VT TEFDF
BERED

Hft:2021 %2 A 25 H
V—R:Za—H4HRAYr— )L X KE
B=:

HAERIORIZF, EMDRTCENLGRAF LIS S, T, £% 7 BEIE, BELED
BB EEETIHNDHD. EVSTLETHD. ELDIFE . ZFODEBORHEIE. KA
HBIGICEN DA REENH D, LLAAENFHERIVRADLSICLEBIEET2HE%E
FACEMNTE=DH?

UNSW U R=Z—HD NS RF—LIE. BEFSAITIRDODLEHEOBERNEHAR
THEDIZRIDOIAIAFVTEZHEL. CORAIAFVITHRHLVEEDBEEHAE
ADEERDIZRIDATREENH S, ELTLVS,

MEEE=1—R/ MDY TRV ITRED

< FE I >Baby mice have a skill that humans want, and this microchip might help us learn it --
ScienceDaily

BABY MICE HAVE A SKILL THAT HUMANS
WANT, AND THIS MICROCHIP MIGHT HELP
US LEARN IT

Date:

February 25, 2021
Source:

University of New South Wales
Summary:

A new microchip could help scientists uncover secrets of heart regeneration in baby
mice.

FULL STORY

Baby mice might be small, but they're tough, too.
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For their first seven days of life, they have the special ability to regenerate damaged heart tissue.

Humans, on the other hand, aren't so lucky: any heart injuries we suffer could lead to permanent
damage. But what if we could learn to repair our hearts, just like baby mice?

A team of researchers led by UNSW Sydney have developed a microchip that can help scientists
study the regenerative potential of mice heart cells. This microchip -- which combines
microengineering with biomedicine -- could help pave the way for new regenerative heart
medicine research.

"We've developed a simple, reliable, cheap and fast way to identify and separate these important
mouse heart cells," says lead author Dr Hossein Tavassoli, a biomedical engineer and stem cell
researcher at UNSW Medicine & Health who conducted this work as part of his doctoral thesis.

"Our method uses a microchip that's easy to fabricate and can be made in any laboratory in the
world."”

The process for identifying and separating mice heart cells is rather complex.

First, scientists need to separate the right kind of heart cells (called proliferative cardiomyocytes)
from other types of cells present in the heart.

Their next challenge is keeping the cells alive.

"Newborn mice heart cells (called proliferative cardiomyocytes) are very sensitive," says Dr
Vashe Chandrakanthan, a senior research fellow at UNSW Medicine & Health and co-senior
author of the study.

"Only about 20 per cent usually survive the conventional isolation and separation process. If we
want to study these cells, we need to isolate them before they undergo cell death.”

Dr Tavassoli says that this new method is much more efficient.

"We reduced the stress applied on these cells by minimising the isolation and processing time,"
he says. "Our method can purify millions of cells in less than 10 minutes.

"Almost all of the cells survived when we used our microfluidic chip -- over 90 per cent."

The spiral-shaped device is a microfluidic chip -- that is, a chip designed to handle liquids on tiny
scale. It filters cells according to their size, separating the cardiomyocytes from other cells. The
chip costs less than $500 to produce, making it cheaper than other isolation and separation
methods.

This tool will make it easier for researchers to study how baby mice repair their hearts -- and
whether humans might be able to use the same technique.

"Heart disease is the number one Kkiller in the world," says Dr Tavassoli. "In Australia, someone
dies of heart disease every 12 minutes, and every four hours a baby is born with a heart defect.

"We hope that our device will help accelerate heart disease research.”
Characterising mice heart cells

Once the heart cells were separated from other cells with the help of their chip, the researchers
seized the opportunity to study the cells' physico-mechanical properties -- that is, the way they
respond to force.

This involved asking questions like ‘How do these individual heart cells beat?', ‘Do the cells have
distinct features?' and 'What are their differences in size, shape and elasticity?".

The findings could provide new insights for developing materials that repair heart tissue, like
cardiac patches, scaffolds and hydrogels.
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"The fast, large-scale characterisation of cells' physico-mechanical features is a relatively new
field of research," says Dr Tavassoli, who originally trained as an engineer before specialising in
medicine.

"This is the first time microfluidic technology has been used to study mechanical properties of
baby mouse heart cells.”

A multipurpose microchip

Dr Chandrakanthan says that even though the microchip was created for baby mouse heart cells,
it could potentially be adapted for use in other types of cell applications.

"The principles are compatible with isolating cardiomyocytes from mouse heatrt cells of all ages,”
he says.

"We could potentially also use this method to separate not only the heart cells, but all sorts of
cells from different organs.”

Dr Tavassoli says this method could also help other areas of medical research, including cardiac
biology, drug discovery and nanoengineering. He is currently conducting research at the Garvan
Institute and Lowy Cancer Research Centre on how this method could help cancer diagnosis.

"This microchip opens up the opportunity for new discoveries by researchers all over the world,"
he says.
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