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Fasting-mimicking diet reduces signs of
dementia in mice

Date:

September 27, 2022
Source:

University of Southern California
Summary:

Cycles of a diet that mimics fasting appear to reduce signs of Alzheimer's in mice
genetically engineered to develop the illness, according to a new study. Short cycles of a



https://www.sciencedaily.com/releases/2022/09/220927144320.htm

low-calorie diet that replicates fasting appeared to reduce inflammation and delay
cognitive decline in mouse models of Alzheimer's disease; initial data indicates diet's
safety in Alzheimer's patients.

FULL STORY

Cycles of a diet that mimics fasting appear to reduce signs of Alzheimer's in
mice genetically engineered to develop the iliness, according to a new USC
Leonard Davis School of Gerontology-led study.

The study appeared in Cell Reports on Sept. 27.

The researchers, led by Professor Valter Longo in collaboration with Professors Christian Pike
and Pinchas Cohen, found that mice that had undergone several cycles of the fasting-mimicking
diet showed less Alzheimer's pathology. The researchers found lower levels of two major
hallmarks of the disease: amyloid beta -- the primary driver of plaque buildup in the brain -- and
hyperphosphorylated tau protein, which forms tangles in the brain. They also found that brain
inflammation lessened and better performance on cognitive tests compared to the mice that were
fed a standard diet.

The fasting-mimicking diet (FMD) is high in unsaturated fats and low in overall calories, protein,
and carbohydrates and is designed to mimic the effects of a water-only fast while still providing
necessary nutrients. Previous research led by Longo has indicated that brief, periodic FMD
cycles are associated with a range of beneficial effects, including the promotion of stem cell
regeneration, lessening of chemotherapy side effects, and lowering risk factors for cancer,
diabetes, heart disease and other age-related diseases in mice and humans.

Promising results in mouse models of Alzheimer's

Alongside healthy mice, the team investigated two mouse models of Alzheimer's, E4FAD and
3xTg. During the study, mice were fed the fasting-mimicking diet for 4 or 5 days twice per month
and were allowed to eat normally between FMD cycles. In a long-term experiment to see the
effects in aged mice, 3xTg mice were placed on the diet for 30 cycles in 15 months. Shorter-term
experiments in both 3xTg and E4FAD mice ranged from a single FMD cycle to 12 cycles in 6
months.

In both models, mice who underwent FMD cycles showed promising reductions in amyloid beta --
which form the sticky, disruptive plaques in the brain -- and tau pathology compared to mice
eating a standard diet. The FMD mice also showed lower levels of brain inflammation, including a
reduction in the number of active microglia, the immune cells that seek and destroy pathogens
and damaged cells in the brain. In addition, mice on the diet demonstrated a lower level of
oxidative stress, which plays a role in Alzheimer's pathology by damaging neurons and
contributing to the accumulation of amyloid in the brain. The study specifically pointed to the free
radical "superoxide" as a central culprit in the damage occurring in these Alzheimer's mouse
models, Longo explained.

Outwardly, mice of both Alzheimer's models who underwent the FMD showed less cognitive
decline than their standard diet counterparts. Cognitive behavior, including exploration and
performance within mazes, was tested in young mice before the dietary regimen began and
again after several months of either a standard diet or twice-monthly FMD cycles. The
Alzheimer's mice given the FMD significantly outperformed the Alzheimer's mice given standard
diets and in some instances performed similarly to the non-Alzheimer's-prone control mice,
indicating that cognitive decline had been significantly slowed.



The FMD cycles appeared effective in reversing a range of pathology markers but also cognitive
defects in two of the major mouse models for Alzheimer's disease. Longo said that the results
are promising.

Small clinical study explores feasibility for humans

In addition to the study in mice, Longo and colleagues also included data from a small Phase 1
clinical trial of the fasting-mimicking diet in human patients diagnosed with mild cognitive
impairment or mild Alzheimer's disease. Forty such patients who were otherwise healthy and had
family support were randomized to either a once-monthly, 5-day fasting-mimicking diet or a 5-day
period in which lunch or dinner was replaced with a meal based on pasta or rice.

Initial data indicates that the FMD is safe and feasible for patients with mild impairment or early
Alzheimer's disease. Further tests in the ongoing clinical trial will measure cognitive
performance, inflammation and more, Longo said.

Other early trials of the diet published by Longo and colleagues have indicated other benefits of a
monthly cycle, such as a loss of fat mass without loss of muscle mass and improved
cardiometabolic risk factors, especially in overweight or obese people.

Notably, in a recently published clinical trial in which Longo was a co-author, FMD cycles were
associated with disease regression in diabetes patients. Diabetes nearly doubles the risk of
developing Alzheimer's disease, per the Alzheimer's Association.

Other authors included co-first authors Priya Rangan, Fleur Lobo and Edoardo Parrella of USC;
Terri-Leigh Stephen, Christian J. Pike, Pinchas Cohen, Kyle Xia, Katelynn Tran, Brandon Ann,
and Dolly Chowdhury of USC; Anna Laura Cremonini, Luca Tagliafico, Angelica Persia, Irene
Caffa, Flammetta Monacelli, Patrizio Odetti, Tommaso Bonfiglio, and Alessio Nencioni of the
University of Genoa, Italy; Nicolas Rochette, Marco Morselli, and Matteo Pellegrini of UCLA;
Mary Jo LaDu of the University of lllinois at Chicago; and Martina Pigliautile, Virginia Boccardi,
and Patrizia Mecocci of the University of Perugia, Italy.

The study was funded in part by National Institutes of Health/National Institute on Aging grants
AG20642, AG025135, and P01 AG034906 to Longo; AG058068 to Pike; the NIA T32 training
grant AG052374 to Rangan; and the PE-2016-02362694 and PE-2016-02363073 grants by the
Italian Ministry of Health to Odetti, Mecocci, Monacelli, and Longo. The LaDu lab is funded by
NIH (NIA) RO1 AG056472, RO1 AG057008, UH2/3 NS10012, R56 AG058655, 1R44 AG060826,
institutional funds from the College of Medicine at the University of lllinois, Chicago, and
generous philanthropic contributions.

Longo is the founder of and has an ownership interest in L-Nutra; the company's food products
are used in studies of the fasting-mimicking diet. Longo's interest in L-Nutra was disclosed and
managed per USC's conflict-of-interest policies. USC has an ownership interest in L-Nutra and
the potential to receive royalty payments from L-Nutra. USC's financial interest in the company
has been disclosed and managed under USC's institutional conflict-of-interest policies.

Story Source:

Materials provided by University of Southern California. Original written by Beth
Newcomb. Note: Content may be edited for style and length.
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Scientists ID pathway that triggers mice to
scratch when they see others do the same

Behavior surprisingly does not require brain’s visual cortex

Peer-Reviewed Publication

WASHINGTON UNIVERSITY SCHOOL OF MEDICINE

PrintEmail
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IMAGE: RESEARCHERS AT WASHINGTON UNIVERSITY SCHOOL OF MEDICINE IN ST. LOUIS HAVE
IDENTIFIED A PATHWAY IN THE BRAINS OF MICE, INDEPENDENT OF THE VISUAL CORTEX, THAT IS
ACTIVATED WHEN THE ANIMALS SEE OTHER MICE SCRATCHING. view more

Researchers at Washington University School of Medicine in St. Louis have identified a
pathway in the brains of mice that is activated when the animals see other mice scratching.
The researchers previously reported that the urge to scratch an itch after seeing other mice
scratching is hardwired in the brain. Now they have found that this so-called “contagious
itching” is controlled through a visual pathway that, surprisingly, operates independently of
the visual cortex, the area of the brain that processes visual information.

The new findings advance understanding of the triggers that spur itching, and eventually
may point to solutions to quell itch-related conditions in people. The work also provides
more evidence that some cells in the retina not previously linked to vision actually may
assist us as we see.

The new study is published Oct. 4 in the journal Cell Reports.

“This contagious itch — which is a reflex response in mice, just as grooming is — must be
somehow important for survival,” said principal investigator Zhou-Feng Chen, PhD, director

of the Washington University Center for the Study of Itch & Sensory Disorders. “We humans

also experience contagious itch, but we have found that in mice such itching is controlled
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through a pathway that was not known to be responsible for ‘seeing’ things. That could
mean this sort of imitative scratching behavior is an ancient, protective behavior.”

Using techniques to disable the visual cortex, the researchers found that even a mouse
without a functioning visual cortex will scratch when it encounters another doing the same.

In a series of detailed experiments, Chen'’s team found that reacting when other mice
scratch requires a set of specialized cells in the retina of the mouse's eye. These cells, known
as intrinsically photosensitive retinal ganglion cells (ipRGC), connect to the suprachiasmatic
nucleus, a tiny brain region responsible for controlling circadian rhythm, triggering
activation of the scratching cascade. In 2017, the same research team discovered that the
suprachiasmatic nucleus was highly active when mice began to scratch after seeing videos
of other mice scratching.

“If you delete the specific neuropeptide that carries signals from ipRGCs, the mice don't
scratch, whether or not the visual cortex is intact,” he explained. “Mice without functional
visual cortexes are able to detect this scratching motion, and so they scratch. It's a behavior
that seems relevant to their survival.”

He compares the phenomenon to when a frog catches an insect for food. Frogs don’t have
visual cortexes in their brains, but their eyes are very sensitive to movement. They can tell

when an insect flies in a certain pattern or direction and then can stick out their tongues to
catch and eat it. Chen believes something similar occurs with the contagious itch response
in mice.

“We found that ipRGCs and some cells in the brain’s suprachiasmatic nucleus are very
sensitive to a mouse’s scratching movement,” he said. “We humans also get itchy when we
see other people scratch, and we tend to yawn when we see other people yawn, but it's not
clear whether the reflex has any use for us. In humans, the pathway for contagious itch may
be different from what we've seen in mice. It's likely the human response requires the visual
cortex. But in people, contagious itch may be just an evolutionary remnant. You have to go
back to animals, like these mice, to learn why these types of behaviors may once have been,
or may still be, important to survival.”

Perhaps, he said, since mice are nocturnal and often in dark places, it may be important for
them to know whether the area they move around in could be full of insects, such as
mosquitoes. Because of their poor eyesight, one way for mice to know this is to see what
other mice are doing. If nearby mice begin to scratch, that could be a warning signal that
biting mosquitoes or other insects are swarming.

“You had better scratch now before the mosquitoes bite you, too,” he said. “This kind of
contagious behavior is widespread in the animal world.”



To learn more about how the visual pathway that was uncovered in these experiments
might be important to survival, Chen's team now is studying how mice without functioning
visual cortexes react to other types of stimuli.

Gao F, et al. A non-canonical retina-iPRGCs-SCN-PVT visual pathway for mediating
contagious itch behavior. Cell Reports, Oct. 4, 2022.

This work is supported by the National Institute on Arthritis and Musculoskeletal and Skin
Diseases, the National Institute of Neurological Disorders and Stroke and the National
Institute on Drug Abuse of the National Institutes of Health (NIH). Grant numbers include
1R01 AR056318-06, ROT NS09344, and RO1 DA0377261-01A1.

About Washington University School of Medicine

WashU Medicine is a global leader in academic medicine, including biomedical research,

patient care and educational programs with 2,700 faculty. Its National Institutes of Health
(NIH) research funding portfolio is the fourth largest among U.S. medical schools, has grown
54% in the last five years, and, together with institutional investment, WashU Medicine
commits well over $1 billion annually to basic and clinical research innovation and training.
Its faculty practice is consistently within the top five in the country, with more than 1,790
faculty physicians practicing at over 60 locations and who are also the medical staffs

of Barnes-Jewish and St. Louis Children’s hospitals of BJC HealthCare. WashU Medicine has a

storied history in MD/PhD training, recently dedicated $100 million to scholarships and
curriculum renewal for its medical students, and is home to top-notch training programs in
every medical subspecialty as well as physical therapy, occupational therapy, and audiology
and communications sciences.
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the immune system to attack tumor cells -- ScienceDaily

Novel treatment effective for bladder cancer,
study in mice shows

Treatment activates the immune system to attack tumor cells

Date:

October 5, 2022

Source:

Northwestern University

Summary:

An epigenetics drug currently being used for the treatment of blood cancers and rare
sarcomas can stop the growth of bladder cancer by activating the immune system,
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reports a new study in mice. The drug is now being tested in a national clinical trial for
patients with late-stage bladder cancer.

FULL STORY

An epigenetics drug currently being used for the treatment of blood cancers
and rare sarcomas can stop the growth of bladder cancer by activating the
Immune system, reports a new Northwestern Medicine study done in mice.

It's the first time a drug used in hematologic malignancies and rare sarcomas has been used to
treat one of the most common solid tumors. The drug, tazemetostat, was originally developed to
treat lymphoma.

"We've discovered for the first time that the drug actually works by activating the immune system,
not just by inhibiting the tumor," said lead study author Dr. Joshua Meeks, an associate professor
of urology and of biochemistry and molecular genetics at Northwestern University Feinberg
School of Medicine and a Northwestern Medicine physician/scientist.

The study will be published Oct. 5 in Science Advances.

"We think the specific mutations that may make the drug successful are found in almost 70% of
bladder cancers," said Meeks, also a member of the Robert H. Lurie Comprehensive Cancer
Center of Northwestern University.

Bladder cancer affects more than 700,000 individuals in the U.S. It is the sixth most common
cancer overall and the fourth most common among men. More than 80,000 people in the U.S.
are diagnosed yearly with bladder cancer.

"Survival for advanced bladder cancer is extremely poor, and the drug works by mechanisms
different than any other therapy,” Meeks said. "This is the first application of epigenetic therapy in
bladder cancer."

The drug is a pill that is well tolerated and could be added to other systemic therapies in bladder
cancer, Meeks said. It is now being tested in a national clinical trial led by investigators at
Northwestern for patients with late-stage bladder cancer.

Northwestern investigators showed that the medication, which targets the EZH2 gene --
abundant in most tumors -- can stop the growth of bladder cancer.

"EZHZ2 is commonly overexpressed in most solid tumors and works by ‘locking’ tumors in a state
of growth," Meeks said. "We think it's one of the main genes involved in cancer. We were
interested in that gene because the most common mutations in bladder cancer may make EZH2
more active. When cells have higher levels of this gene activity, they proliferate."

When scientists knocked out EZH2 in bladder cancers in mice, the tumors were much smaller
and packed with immune cells.

"That was our clue the immune system may be suppressed by EZH2," Meeks said. "Next, we
gave a commercially available drug (tazemetostat) to inhibit the activity of this gene. It caused a
lot of immune cells to pack the bladder. Finally, when we used mice with no T cells, we found the
drug was ineffective, confirming that the immune system was likely the primary pathway by which
the drug works.

"We find that the treatment is potent immunotherapy in translational research. The drug changes
the tumor to prime the immune system, activating CD4 helper cells that coordinate the immune
response and recruit more T cells."



Other Northwestern authors include Andrea Piunti (now a faculty member at the University of
Chicago Medical Center) Ali Shilatifard, Stephen Miller and Lu Wang.

The U.S. Veterans Affairs Office of Research and Development funded the translational work
(grant 5101BX003692-06) and the National Cancer Institute, of the National Institutes of Health,
and the Lurie Comprehensive Cancer Center funded the clinical trial.

Story Source:

Materials provided by Northwestern University. Note: Content may be edited for style and
length.
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Meeks. Immune activation is essential for the antitumor activity of EZH2 inhibition
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|Clusters of genes help mice live longer

Date:

October 12, 2022
Source:

University of Texas Health Science Center at San Antonio
Summary:

Researchers have announced the discovery of multiple candidate genes that influence
longevity. The discovery of genetic loci that influence longevity only in females is
interesting and important, according to the researchers. Genetic loci are clusters of
between 10 and 100 genes.

FULL STORY


https://www.sciencedaily.com/releases/2022/10/221012194015.htm

Researchers from the National Institute on Aging (NIA)-funded
Interventions Testing Program recently reported the discovery of multiple
candidate genes that influence longevity. The three Interventions Testing
Program sites -- The University of Texas Health Science Center at San
Antonio, The University of Michigan at Ann Arbor and The Jackson
Laboratory at Bar Harbor, Maine -- collaborated on the study with the labs
of Robert W. Williams, PhD, of the University of Tennessee Health Science
Center at Memphis and Johan Auwerx, MD, PhD, of the Ecole
Polytechnique Fédérale de Lausanne in Lausanne, Switzerland.

"Some candidate genes impacted female life span while others affected the male life span,” said
Randy Strong, PhD, of the Sam and Ann Barshop Institute for Longevity and Aging Studies at UT
Health San Antonio. "One cluster of genes increased longevity of both sexes. In a rarity for these
types of studies, the findings were made in a population of mice with genetic diversity
comparable to human populations.”

The high-impact journal Science published the findings Sept. 30. Strong directs the Interventions
Testing Program site at the Barshop Institute, which first attracted National Institute on Aging
(NIA) grant funding for the Interventions Testing Program in 2003 and is in its 19" year of the NIA
funding.

Genetic smorgasbord

"The study models what happens in people," said research coauthor James Nelson, PhD, of the
Barshop Institute. "Unlike mice in many other studies, mice in this newly reported research are
not all the same. Each has different genetic variants, resulting in slightly different proteins that do
slightly different things, which together can impact aging."

Even subtle differences can lead to different health outcomes as we age. Slight variations in the
hemoglobin gene, for example, can cause the hemoglobin protein in red blood cells to be less
effective at binding to oxygen and transferring it from the lungs to the body's tissues, Nelson
noted. Anemia is one effect.

Female longevity

The discovery of genetic loci that influence longevity only in females is interesting and important,
Strong said. Genetic loci are clusters of between 10 and 100 genes.

"Females and males differ in almost every aspect of aging you can explore,” Strong said. "They
each must be studied, both to understand aging in the two sexes and to develop effective
treatments. If we offer the same drug therapies to females that we offer to males, and females'
aging is caused by different genes, we are not going to be as effective in our treatments."

Confirmation in roundworms

The next steps are scrutinizing these candidate genes to find ones that are responsible for
increased longevity. In the final part of the Science article, the team reported doing this. The
researchers tested candidate genes in roundworms, which are often used in aging research
because of their short life span. "A number of the candidate genes did affect longevity in the
worms," Nelson said.

That doesn't prove that those same genes in humans are going to affect human life span, the
researchers said. But it's another part of the case for continuing to study the genetic basis of
longevity.

Powerful study design



As envisioned when the Interventions Testing Program began, having three sites where studies
are conducted ensures statistical power and rigor and reproducibility of findings, Strong said.

The study is unique in that it is based on a large sample size of animals numbering several
thousand, the authors said. "It is among the largest number of mice of any study that has
attempted to identify genes that influence life span,” Nelson said.

Barshop Institute excellence

The Interventions Testing Program is one of several NIA-funded centers at the Sam and Ann
Barshop Institute. Among them, the Nathan Shock Center of Excellence in the Basic Biology of
Aging provides core services to enhance research of the fundamental biological questions of
aging. The Claude D. Pepper Older Americans Independence Center, named for the late U.S.
representative, is a center of excellence aimed at increasing scientific knowledge to develop
better ways of maintaining or restoring independence in senior adults. The Barshop Institute is
the only institute or university in the nation to have these three centers.

Strong is a tenured professor of pharmacology in the Joe R. and Teresa Lozano Long School of
Medicine at UT Health San Antonio. Nelson is a tenured professor of cellular and integrative
physiology in the Long School of Medicine.

Story Source:

Materials provided by University of Texas Health Science Center at San Antonio. Original
written by Will Sansom. Note: Content may be edited for style and length.
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Study finds unexpected protective properties
of pain

Work in mice illuminates how pain neurons shield the gut from damage
Date:

October 14, 2022
Source:

Harvard Medical School
Summary:

The classic view of pain is that it protects by detecting and signaling the presence of
harmful agents, but new research shows pain can shield the gut more directly.

FULL STORY

Pain has been long recognized as one of evolution's most reliable tools to
detect the presence of harm and signal that something is wrong -- an alert
system that tells us to pause and pay attention to our bodies.

But what if pain is more than just a mere alarm bell? What if pain is in itself a form of protection?

A new study led by researchers at Harvard Medical School suggests that may well be the case in
mice.

The research, published Oct. 14 in Cell, shows that pain neurons in the mouse gut regulate the
presence of protective mucus under normal conditions and stimulate intestinal cells to release
more mucus during states of inflammation.

The work details the steps of a complex signaling cascade, showing that pain neurons engage in
direct crosstalk with mucus-containing gut cells, known as goblet cells.

"It turns out that pain may protect us in more direct ways than its classic job to detect potential
harm and dispatch signals to the brain. Our work shows how pain-mediating nerves in the gut
talk to nearby epithelial cells that line the intestines," said study senior investigator Isaac Chiu,
associate professor of immunobiology in the Blavatnik Institute at HMS. "This means that the
nervous system has a major role in the gut beyond just giving us an unpleasant sensation and
that it's a key player in gut barrier maintenance and a protective mechanism during
inflammation."”

A direct conversation

Our intestines and airways are studded with goblet cells. Named for their cup-like appearance,
goblet cells contain gel-like mucus made of proteins and sugars that acts as protective coating
that shields the surface of organs from abrasion and damage. The new research found that
intestinal goblet cells release protective mucus when triggered by direct interaction with pain-
sensing neurons in the gut.



In a set of experiments, the researchers observed that mice lacking pain neurons produced less
protective mucus and experienced changes in their intestinal microbial composition -- an
imbalance in beneficial and harmful microbes known as dysbiosis.

To clarify just how this protective crosstalk occurs, the researchers analyzed the behavior of
goblet cells in the presence and in the absence of pain neurons.

They found that the surfaces of goblet cells contain a type of receptor, called RAMPL1, that
ensures the cells can respond to adjacent pain neurons, which are activated by dietary and
microbial signals, as well as mechanical pressure, chemical irritation or drastic changes in
temperature.

The experiments further showed that these receptors connect with a chemical called CGRP,
released by nearby pain neurons, when the neurons are stimulated. These RAMP1 receptors,
the researchers found, are also present in both human and mouse goblet cells, thus rendering
them responsive to pain signals.

Experiments further showed that the presence of certain gut microbes activated the release of
CGRP to maintain gut homeostasis.

"This finding tells us that these nerves are triggered not only by acute inflammation, but also at
baseline," Chiu said. "Just having regular gut microbes around appears to tickle the nerves and
causes the goblet cells to release mucus."

This feedback loop, Chiu said, ensures that microbes signal to neurons, neurons regulate the
mucus, and the mucus keeps gut microbes healthy.

In addition to microbial presence, dietary factors also played a role in activating pain receptors,
the study showed. When researchers gave mice capsaicin, the main ingredient in chili peppers
known for its ability to trigger intense, acute pain, the mice's pain neurons got swiftly activated,
causing goblet cells to release abundant amounts of protective mucus.

By contrast, mice lacking either pain neurons or goblet cell receptors for CGRP were more
susceptible to colitis, a form of gut inflammation. The finding could explain why people with gut
dysbiosis may be more prone to colitis.

When researchers gave pain-signaling CGRP to animals lacking pain neurons, the mice
experienced rapid improvement in mucus production. The treatment protected mice against
colitis even in the absence of pain neurons.

The finding demonstrates that CGRP is a key instigator of the signaling cascade that leads to the
secretion of protective mucus.

"Pain is a common symptom of chronic inflammatory conditions of the gut, such as colitis, but our
study shows that acute pain plays a direct protective role as well,"” said study first author Daping
Yang, a postdoctoral researcher in the Chiu Lab.

A possible downside to suppressing pain

The team's experiments showed that mice lacking pain receptors also had worse damage from
colitis when it occurred.

Given that pain medications are often used to treat patients with colitis, it may be important to
consider the possible detrimental consequences of blocking pain, the researchers said.

"In people with inflammation of the gut, one of the major symptoms is pain, so you might think
that we'd want to treat and block the pain to alleviate suffering," Chiu said. "But some part of this
pain signal could be directly protective as a neural reflex, which raises important questions about
how to carefully manage pain in a way that does not lead to other harms."

Additionally, a class of common migraine medications that suppress the secretion of CGRP may
damage gut barrier tissues by interfering with this protective pain signaling, the researchers said.



"Given that CGRP is a mediator of goblet cell function and mucus production, if we are
chronically blocking this protective mechanism in people with migraine and if they are taking
these medications long-term, what happens?" Chiu said. "Are the drugs going to interfere with
the mucosal lining and people's microbiomes?"

Goblet cells have multiple other functions in the gut. They provide a passage for antigens --
proteins found on viruses and bacteria that initiate a protective immune response by the body --
and they produce antimicrobial chemicals that protect the gut from pathogens.

"One question that arises from our current work is whether pain fibers also regulate these other
functions of goblet cells," Yang said.

Another line of inquiry, Yang added, would be to explore disruptions in the CGRP signaling
pathway and determine whether malfunctions are at play in patients with genetic predisposition
to inflammatory bowel disease.

The work was supported by the National Institutes of Health (grants RO1DK127257,
R35GM142683, P30DK034854, and T32DK007447); the Food Allergy Science Initiative; the
Kenneth Rainin Foundation; and the Digestive Diseases Research Core Center under grant P30
DK42086 at the University of Chicago.

Jacobson is an employee of Genentech Inc.; Chiu serves on scientific advisory boards of GSK
Pharmaceuticals and Limm Therapeutics. His lab receives research support from Moderna Inc.
and Abbvie/Allergan Pharmaceuticals.
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Pain-sensing gut neurons protect against
inflammation
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Source:
Weill Cornell Medicine
Summary:

Neurons that sense pain protect the gut from inflammation and associated tissue damage
by regulating the microbial community living in the intestines, according to a new study.

FULL STORY

Neurons that sense pain protect the gut from inflammation and associated
tissue damage by regulating the microbial community living in the
intestines, according to a study from researchers at Weill Cornell Medicine.

The researchers, whose report appears Oct. 14 in Cell, found in a preclinical model that pain-
sensing neurons in the gut secrete a molecule called substance P, which appears to protect
against gut inflammation and related tissue damage by boosting the population of beneficial
microbes in the gut. The researchers also found that these pain-sensing nerves are diminished in
number, with significant disruptions to their pain-signaling genes, in people who have
inflammatory bowel disease (IBD).

"These findings reshape our thinking about chronic inflammatory disease, and open up a whole
new approach to therapeutic intervention," said study senior author Dr. David Artis, director of
the Jill Roberts Institute for Research in Inflammatory Bowel Disease, director of the Friedman
Center for Nutrition and Inflammation and the Michael Kors Professor of Immunology at Weill
Cornell Medicine.

The study's first author, Dr. Wen Zhang, a postdoctoral researcher in the Artis laboratory, added,
"Defining a previously unknown sensory function for these specific neurons in influencing the
microbiota adds a new level of understanding to host-microbiota interactions."

IBD covers two distinct disorders, Crohn's disease and ulcerative colitis, and is believed to affect
several million people in the United States. Typically it is treated with drugs that directly target
elements of the immune system. Scientists now appreciate that gut-dwelling bacteria and other
microbes also help regulate gut inflammation.

As Dr. Artis's laboratory and others have shown in recent years, the nervous system, which is
"wired" into most organs, appears to be yet another powerful regulator of the immune system at
the body's barrier surfaces. In the new study, Dr. Artis and his team specifically examined pain
neurons that innervate -- extend their nerve endings into -- the gut.

These gut-innervating pain neurons, whose cell bodies sit in the lower spine, express a surface
protein called TRPV1, which serves as a receptor for pain-related signals. TRPV1 can be
activated by high heat, acid, and the chili-pepper compound capsaicin, for example -- and the
brain translates this activation into a sense of burning pain. The researchers found that silencing
these TRPV1 receptors in gut nerves, or deleting TRPV1-expressing neurons, led to much worse
inflammation and tissue damage in IBD mouse models, whereas activating the receptors had a
protective effect.



The investigators observed that the worsened inflammation and tissue damage in TRPV1-
blocked mice were associated with changes in the relative populations of different species of gut
bacteria. When this altered bacterial population was transplanted into normal mice, it caused the
same worsened susceptibility to inflammation and damage. By contrast, broad-spectrum
antibiotic treatment could reverse this susceptibility even in TRPV1-blocked mice. This result
demonstrated that TRPV1-expressing nerves protect the gut mainly by helping to maintain a
healthy gut microbe population.

The scientists found strong evidence that a large part of this microbe-influencing effect of
TRPV1-expressing nerves comes from a molecule the nerves secrete called substance P --
which they observed could reverse, on its own, most of the harmful effects of blocking TRPV1.
Experiments also suggested that the signaling between neurons and microbes was two-way --
some bacterial species could activate TRPV1-expressing nerves to get them to produce more
substance P.

To confirm the relevance to humans, the researchers examined gut tissue from IBD patients, and
found abnormal TRPV1 and substance P gene activity as well as fewer signs of TRPV1 nerves
overall.

"These patients had disrupted pain-sensing nerves, which may have contributed to their chronic
inflammation," Dr. Zhang said.

Precisely how substance P exerts its effects on the gut microbe population, and how these
microbes "talk back," are questions that the researchers are now trying to answer in ongoing
studies. But the results so far suggest that the next generation of anti-inflammatory drugs for IBD
and other disorders could be compounds that target the nervous system.

"A lot of current anti-inflammatory drugs work in only some patients, and pharma companies
really haven't known why," Dr. Artis said. "Maybe it's because, when it comes to chronic
inflammation, we've been seeing only some of the picture -- and now the rest, including the role
of the nervous system, is starting to come into focus."

This research at Weill Cornell Medicine was supported in part by grants from the National
Institutes of Health (Al1172027, Al151599, Al095466, AlI095608, AR070116, DK126871,
DK132244, F32A1124517), the LEO Foundation, CURE for IBD, the Jill Roberts Institute, the
Sanders Family, the Rosanne H. Silbermann Family Foundation, and a Crohn's and Colitis
Foundation Research Fellowship Award.
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Reliably estimating proportion of bait-
vaccinated populations in wildlife
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Japanese wild boar. Credit: KENPEI, CC BY-SA 3.0/Wikimedia Commons

Researchers developed a ground-breaking model to estimate bait vaccination
effectiveness in wild animals based on the proportion of immunized animals in a
population and the number of vaccine applications.

Wild animals are host to pathogens that cause a wide variety of infectious diseases,
including zoonotic diseases such as rabies, influenza and tuberculosis. The control
of these diseases in wild animals is an important issue in the fields of public health,
livestock health, and conservation biology. One of the most widely used methods of
control is vaccination of wildlife via bait containing oral vaccines (bait vaccination).
However, assessing the effectiveness of these vaccines has been difficult.

A team of scientists led by Associate Professor Ryosuke Omori at the International
Institute for Zoonoses Control, Hokkaido University, has developed a ground-
breaking model to estimate the effectiveness of bait vaccination in wild animals.
Their model and findings were published in the journal PLOS Computational Biology.

In 2018, an outbreak of classical swine fever (CSF) was reported for the first time in
Japan after 26 years. CSF reemerged in a pig farm in Gifu prefecture, and wild
boars in the same area were also found to be infected. Since the infection among
wild boar continued to spread, a bait vaccination campaign was started from 2019.

To understand the effectiveness of this campaign, the authors first constructed

a mathematical model that describes relationships between three variables: changes
over time in the proportion of immunized animals, the number

of vaccine applications, and the effects of vaccines. Thus, by determining the
proportion of immunized animals in a population, and combining data about the
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number of vaccine applications, it is possible to estimate the effects of vaccines that
were measured as a proportion of animals that acquired immunity by the vaccination.
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The cumulative increase (solid black line; dashed lines indicate 95% confidence interval) in
immunized wild boars, defined as boars tested positive for classical swine fever (CSF)
antibodies and negative for the CSF virus (Elisa (+) PCR (-)) at 60 weeks, after the end of
the four bait vaccination campaigns (arrows) in Gifu Prefecture. Credit: Ryota Matsuyama et
al, PLOS Computational Biology, October 6, 2022

The model was tested using real data collected during the bait vaccination campaign
carried out in response to the CSF outbreak in wild boars, and showed that the
vaccines measurably increased the proportion of immunized animals in wild boars.

This is the first study that unequivocally demonstrated that CSF bait vaccination in
Japan caused a quantitative increase in the proportion of immunized animals in a
wild boar; it is also the first to specifically quantify the increase in immunized
animals. The model is ground-breaking as it does not require data on the number of
wild animal populations, their movements within the study area, or the history of bait
vaccine intake.

"Our model can be used to more accurately gauge the effect of oral vaccines for a
number of diseases, to study various methods of oral vaccine application, and to

design improved vaccination strategies for populations of wild animals where
migration is negligible," says Ryosuke Omori.

Explore further

Vaccine for African swine fever may save our bacon
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More information: Ryota Matsuyama et al, Measuring impact of vaccination among wildlife:
The case of bait vaccine campaigns for classical swine fever epidemic among wild boar in
Japan, PLOS Computational Biology (2022). DOI: 10.1371/journal.pcbi.1010510
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< FE 3> New research shows e-cigarettes cause cardiac arrhythmias: Some cardiac effects of e-
cigarette ingredients are similar to or worse than conventional cigarettes, study finds --
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New research shows e-cigarettes cause cardiac
arrhythmias

Some cardiac effects of e-cigarette ingredients are similar to or worse than conventional
cigarettes, study finds

Date:
October 25, 2022

Source:
University of Louisville

Summary:
A new study has found that exposure to e-cigarette aerosols can cause heart arrhythmias
in animal models -- both in the form of premature and skipped heart beats. The study
findings suggest exposure to specific chemicals within e-cigarette liquids (e-liquids)
promote arrhythmias and cardiac electrical dysfunction.

FULL STORY

A new study from University of Louisville researchers in the Christina Lee
Brown Envirome Institute has found that exposure to e-cigarette aerosols
can cause heart arrhythmias in animal models -- both in the form of
premature and skipped heart beats. The study findings, published Oct. 25
in Nature Communications, suggest exposure to specific chemicals within
e-cigarette liquids (e-liquids) promote arrhythmias and cardiac electrical
dysfunction.

"Our findings demonstrate that short-term exposure to e-cigarettes can destabilize heart rhythm
through specific chemicals within e-liquids," said Alex Carll, assistant professor in the UofL
Department of Physiology who led the study. "These findings suggest that e-cigarette use
involving certain flavors or solvent vehicles may disrupt the heart's electrical conduction and
provoke arrhythmias. These effects could increase the risk for atrial or ventricular fibrillation and
sudden cardiac arrest."”

The researchers tested the cardiac impacts of inhaled e-cigarette aerosols solely from the main
two ingredients in e-liquids (nicotine-free propylene glycol and vegetable glycerin) or from
flavored retail e-liquids containing nicotine. They found that for all e-cigarette aerosols, the
animals' heart rate slowed during puff exposures and sped up afterwards as heart rate variability
declined, indicating fight-or-flight stress responses. In addition, e-cigarette puffs from a menthol-
flavored e-liquid or from propylene glycol alone caused ventricular arrhythmias and other
conduction irregularities in the heart.

Conducted in collaboration with Daniel Conklin and Aruni Bhatnagar, professors in the UofL
Division of Environmental Medicine, this work adds to a growing body of research on the
potential toxicity and health impacts of e-cigarettes reported by the American Heart Association
Tobacco Regulation and Addiction Center, for which UofL serves as the flagship institute.




"The findings of this study are important because they provide fresh evidence that the use of e-
cigarettes could interfere with normal heart rhythms -- something we did not know before,"
Bhatnagar said. "This is highly concerning given the rapid growth of e-cigarette use, particularly
among young people."

As e-cigarette use has grown nationwide, the potential advantages and harms of vaping have
been debated. Since vaping does not involve combustion, it exposes users and bystanders to
little if any carbon monoxide, tar or cancer-causing nitrosamines compared with conventional
cigarettes. However, e-cigarettes can deliver aldehydes, particles and nicotine at levels
comparable to combustible cigarettes. Vaping might help smokers quit combustible cigarettes,
but the appeal and addictiveness of e-cigarettes may encourage youth to vape amidst unknown
long-term risks or take up smoking. More than 25% of high schoolers and 10% of middle
schoolers in the U.S. reported using e-cigarettes before the pandemic.

Additional research by Carll and Matthew Nystoriak, an associate professor of medicine at UofL,
to determine the effects of vape flavorings on the heart recently received $3.6 million in research
funding from the National Institutes of Health.

"Our team's findings that specific ingredients in e-cigarette liquids promote arrhythmias indicates
there is an urgent need for more research into the cardiac effects of these components in both
animals and humans," Carll said.

Story Source:

Materials provided by University of Louisville. Original written by Betty Coffman. Note: Content
may be edited for style and length.
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