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Risk prediction of covid-19 related death or hospital admission in adults testing positive for SARS-CoV-
2 infection during the omicron wave in England (QCOVID4): cohort study | The BMJ
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Coherus Launches YUSIMRY™, a Biosimilar of Humira®, at $995 (globenewswire.com)
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New study links gum disease to buildup of
Alzheimer's plaque formation
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Alveolar bone resorption and mRNA expression levels of RANKL and OPG in periodontal tissues of
mice with ligature-induced experimental periodontal disease. A) In vivo experimental design (n =

36, 7-8 mice per group). The baseline group was left untreated, and four groups had ligatures

around maxillary right and left second molars for different timepoints corresponding to 1,10, 20,
and 30 days and then sacrificed. Black arrow: placement of ligatures. Red arrows: sacrifice. B) Left:
representative images of the left maxillae from each experimental group (buccal view). Right:
quantification of the area between the alveolar bone crest level and the cementoenamel junction of
the three maxillary molars, using Fiji software (ImageJ). C) Levels of mRNA expression of proteins
involved in periodontal tissue metabolism RANKL and OPG. The right and left gingival tissue of
each mouse were pooled together and represented one sample. Baseline: mice without ligature
placement. Lig. D1, D10, D20, and D30: mice with ligature placed for different timepoints
corresponding to 1,10, 20, and 30 days, respectively. (n = 36, 7-8/group, Mean + SEM, ANOVA,
*p < 0.05, ¥***p < 0.0001).

Credit: Journal of Neuroinflammation (2023). DOI: 10.1186/512974-023-02821-X

Although most people don't associate oral disease with serious health problems,
increasing evidence shows that oral bacteria play a significant role in systemic diseases
like colon cancer and heart disease. Now, new research from the Forsyth Institute shows
a link between periodontal (gum) disease and the formation of amyloid plaque, a hallmark
of Alzheimer's disease.

In their paper, “Microglial cell response to experimental periodontal disease,” published in
the Journal of Neuroinflammation, Forsyth scientists and their collaborators at Boston



University demonstrate that gum disease can lead to changes in brain cells called
microglial cells, which are responsible for defending the brain from amyloid plaque. This
plaque is a type of protein that is associated with cell death, and cognitive decline in
people with Alzheimer’s. The study provides important insight into how

oral bacteria makes its way to the brain, and the role of neuroinflammation in Alzheimer’s

disease.

“We knew from one of our previous studies that inflammation associated with gum
disease activates an inflammatory response in the brain,” said Dr. Alpdogan Kantarci,
senior member of staff at Forsyth and a senior author of the study. “In this study, we
were asking the question, can oral bacteria cause a change in the brain cells?”

The microglial cells the researchers studied are a type of white blood cell responsible for

digesting amyloid plaque. Forsyth scientists found that when exposed to oral bacteria, the
microglial cells became overstimulated and ate too much. “They basically became obese,”
Dr. Kantarci said. “They no longer could digest plaque formations.”

The finding is significant for showing the impact of gum disease on systemic health. Gum
disease causes lesions to develop between the gums and teeth. The area of this lesion is
the size of your palm. Dr. Kantarci explained, “It's an open wound that allows the bacteria
in your mouth to enter your bloodstream and circulate to other parts of your body.”
These bacteria can pass through the blood/brain barrier and stimulate the microglial cells
in your brain.

Using mouse oral bacteria to cause gum disease in lab mice, the scientists were able to
track periodontal disease progression in mice and confirm that the bacteria had traveled
to the brain.

They then isolated the brain microglial cells and exposed them to the oral bacteria. This
exposure stimulated the microglial cells, activated neuroinflammation, and changed how
microglial cells dealt with amyloid plaques.

“Recognizing how oral bacteria causes neuroinflammation will help us to develop much
more targeted strategies,” said Dr. Kantarci. “This study suggests that in order to
prevent neuroinflammation and neurodegeneration, it will be critical to control the oral
inflammation associated with periodontal disease. The mouth is part of the body and if
you don't take care of oral inflammation and infection, you cannot really prevent systemic
diseases, like Alzheimer’s, in a reproducible way.”

This study is the first time that scientists caused periodontal disease with mouse—
specific bacteria and could study the effects of same—species oral microbiome on the
brain. Having same—species bacteria and cells brings the test closer to replicating what
the process looks like in humans.
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The research team consisted of Rawan Almarhoumi, Carla Alvarez, Theodore Harris,
Bruce J. Paster, and Alpdogan Kantarci of Forsyth, and Christina M. Tognoni, Isabel
Carreras, and Alpaslan Dedeoglu of Boston University.

More information: Rawan Almarhoumi et al, Microglial cell response to experimental
periodontal disease, Journal of Neuroinflammation (2023). DOI: 10.1186/s12974-023—
02821—x

Journal information: Journal of Neuroinflammation

Provided by Forsyth Institute

Explore further

Researchers demonstrate how changing the stem cell response to inflammation may
reverse periodontal disease
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NEWS RELEASE g-JUL-2023

First bioavailable compound that specifically
inhibits free radical production in
mitochondria prevents and treats metabolic
syndrome in mice

A potential therapeutic for one of the major chronic diseases of aging


https://www.eurekalert.org/news-releases/994981#:~:text=The%20orally%20bioavailable%20compound%20that%20has%20been%20developed%2C,fed%20a%20high-fat%20diet%20that%20causes%20metabolic%20syndrome.

Peer-Reviewed Publication

BUCK INSTITUTE FOR RESEARCH ON AGING

Mopping up free radicals with antioxidants was the rage in the 1970’s; people were taking
large, sometimes massive doses of various general antioxidants, including vitamins and
minerals, to try to remove harmful byproducts of energy metabolism. The method was
supposed to blunt the effects of aging and stave off chronic disease. The strategy didn't
work, and in some cases, it caused harm because untargeted antioxidants also
compromised beneficial cellular signaling pathways. Over time, this area of research went
on the shelf as mitochondrial theories of disease and aging fell into disfavor.

But research at the Buck offers a new way to deal with free radicals: rather than mop them
up, take a pill that selectively keeps them from being produced in the first place. Building on
this work, collaborative research between the Buck and Calico Labs, recently published

in Free Radical Biology and Medicine shows that specifically inhibiting free radical production

at a particular mitochondrial site prevents and treats metabolic syndrome in mice, by
preventing and reversing insulin resistance.

“We think that mitochondrial radical production drives many chronic diseases of aging,

and that blocking the production of free radicals is a viable disease-treating and anti-aging
intervention,” said Martin Brand, Ph.D., Buck Professor Emeritus and senior investigator of
the study. “We’ve found a way to selectively keep problematic free radicals in check without
compromising normal energy production in the mitochondria. These compounds act like a
cork in a wine bottle. They plug a specific site so that it doesn’t produce free radicals,
without hindering the mitochondria’s critical function of energy metabolism. We look
forward to continuing this groundbreaking area of research.”

The orally bioavailable compound that has been developed, STQEL1.719 (a new “ST1QEL" -
Suppressor of site I, Electron Leak), was given both prophylactically and therapeutically to
mice fed a high-fat diet that causes metabolic syndrome. Treatment decreased fat
accumulation, strongly protected against decreased glucose tolerance and prevented or
reversed the increase in fasting insulin levels by protecting against the development of
insulin resistance.

Acting on mitochondrial complex | highlights potential interventions for other
conditions

STQEL1s act on site |l in mitochondrial complex I. (The mitochondrial electron transport
chain consists of four protein complexes integrated into the inner mitochondrial
membrane. Together they carry out a multi-step process, oxidative phosphorylation,
through which cells derive 90% of their energy.)


https://www.eurekalert.org/releaseguidelines
https://www.sciencedirect.com/science/article/pii/S0891584923004458?via=ihub

First author and Buck staff scientist Mark Watson, Ph.D., says current literature strongly
implicates complex | in a number of different diseases, from metabolic syndrome to
Alzheimer’s, fatty liver disease, and noise-induced hearing loss, as well as the underlying
aging process itself.

“S1QELs don't sequester oxidants or radicals. Rather, they specifically inhibit radical
production at the |, site on complex | without interfering with other sites,” Watson said. “So
the normal redox signaling that we require in our cells will continue. S1QELs just modulate
that one site. They are very clean, very specific, and do not disrupt mitochondrial
functioning like inhibitors of mitochondria do.«

Brand says the data shows that free radical production from complex | is an essential driver
of insulin resistance and metabolic syndrome, a major disease of poor lifestyle choices and
of aging. He says this feature is a strong reason to revisit the mitochondrial theory of

aging. “These compounds fine-tune mitochondrial production of free radicals,” he said. “And
it’s really interesting; just inhibiting this specific site improves the whole redox environment
and prevents metabolic disease, and that is amazing.”

Citation: Suppression of superoxide/hydrogen peroxide production at mitochondrial site
I, decreases fat accumulation, improves glucose tolerance and normalizes fasting insulin
concentration in mice fed a high-fat diet

DOI: https://doi.org/10.1016/j.freeradbiomed.2023.05.022

Other Buck researchers involved in the study include Harmanmeet Brar, Edwin T. Gibbs II,
Hoi-Shan Wong, and Pratiksha A. Dighe. Collaborators from AbbVie include Bryan McKibben,
Stephan Riedmaier, Amy Siu, James S. Polakowski, Jason A. Segreti, Xiaoquin Liu, Seung Won
Chung, Y. Marina Pliushchev, Nathan Gesmundo, Zhi Wang, and Timothy A. Vortherms.

Acknowledgements: The research was supported by Calico Life Sciences, LLC, South San
Francisco, CA

About the Buck Institute for Research on Aging

At the Buck, we aim to end the threat of age-related diseases for this and future
generations. We bring together the most capable and passionate scientists from a broad
range of disciplines to study mechanisms of aging and to identify therapeutics that slow
down aging. Our goal is to increase human health span, or the healthy years of life. Located
just north of San Francisco, we are globally recognized as the pioneer and leader in efforts
to target aging, the number one risk factor for serious diseases including Alzheimer’s,
Parkinson’s, cancer, macular degeneration, heart disease, and diabetes. The Buck wants to
help people live better longer. Our success will ultimately change healthcare. Learn more
at: https://buckinstitute.org
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Unborn babies use 'greedy’ gene from dads to
'remote-control' mums into feeding them
extra food

Date:
July 11, 2023

Source:
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St. John's College, University of Cambridge
Summary:

Fetuses use a copy of a gene inherited from their dad to force their mum to release as
much nutrients as possible during pregnancy, scientists have discovered. The unborn
baby 'remote controls' its mother's metabolism so the two are in a nutritional tug of war.
The mother's body wants the baby to survive but needs to keep enough glucose and fats
circulating in her system for her own health, to be able to deliver the baby, breastfeed
and to reproduce again.

FULL STORY

Fetuses use a copy of a gene inherited from their dad to force their mum to
release as much nutrients as possible during pregnancy, Cambridge
scientists have discovered.

The unborn baby ‘'remote controls' its mother's metabolism so the two are in a nutritional tug of
war. The mother's body wants the baby to survive but needs to keep enough glucose and fats
circulating in her system for her own health, to be able to deliver the baby, breastfeed and to
reproduce again.

A new study from the University of Cambridge published today (11 July 2023) examines how the
placenta communicates with the mother through the release of hormones so she will
accommodate her baby's growth. The placenta is a vital organ that develops with the fetus in
pregnant women and other female mammals to support the developing fetus. In pregnant mice,
scientists selectively altered the signalling cells in the placenta that tell mothers to allocate
nutrients to her developing fetuses.

Professor Amanda Sferruzzi-Perri, Professor in Fetal and Placental Physiology, a Fellow of St
John's College and co-senior author of the paper, said: "It's the first direct evidence that a gene
inherited from the father is signalling to the mother to divert nutrients to the fetus.”

Dr Miguel Constancia, MRC Investigator based at the Wellcome-MRC Institute of Metabolic
Science and co-senior author of the paper, said: "The baby's remote control system is operated
by genes that can be switched on or off depending on whether they are a 'dad's' or ‘'mum'’s’
gene', the so-called imprinted genes.

"Genes controlled by the father are 'greedy' and ‘selfish’ and will tend to manipulate maternal
resources for the benefit of the fetuses, so to grow them big and fittest. Although pregnancy is
largely cooperative, there is a big arena for potential conflict between the mother and the baby,
with imprinted genes and the placenta thought to play key roles."

The findings by researchers from the Centre for Trophoblast Research at Cambridge's
Department of Physiology, Development and Neuroscience and the Medical Research Council
Metabolic Diseases Unit, part of the Wellcome-MRC Institute of Metabolic Science, have been
published in Cell Metabolism.

The baby's genes controlled by the father tend to promote fetal growth and those controlled by
the mother tend to limit fetal growth.



Professor Sferruzzi-Perri explained: "Those genes from the mother that limit fetal growth are
thought to be a mother's way of ensuring her survival, so she doesn't have a baby that takes all
the nutrients and is too big and challenging to birth. The mother also has a chance of having
subsequent pregnancies potentially with different males in the future to pass on her genes more
widely."

Researchers deleted the expression of an important imprinted gene called Igf2, which provides
instructions for making a protein called 'Insulin Like Growth Factor 2'. Similar to the hormone
insulin, which is responsible for making and controlling glucose levels in our circulation, the gene
promotes fetal growth and plays a key part in the development of fetal tissues including the
placenta, liver and brain.

Dr Jorge Lopez-Tello, a lead author of the study based at the University's Department of
Physiology, Development and Neuroscience, said: "If the function of Igf2 from the father is
switched off in signalling cells, the mother doesn't make enough amounts of glucose and lipids --
fats -- available in her circulation. These nutrients therefore reach the fetus in insufficient
amounts and the fetus doesn't grow properly."

The scientists found that deleting 1gf2 from the placenta's signalling cells affects the production of
other hormones that modulate the way the mother's pancreas produces insulin, and how her liver
and other metabolic organs respond.

"We found Igf2 controls the hormones responsible for reducing insulin sensitivity in the mother
during pregnancy. It means the mother's tissues don't absorb glucose so nutrients are more
available in the circulation to be transferred to the fetus," said Professor Sferruzzi-Perri.

Babies with 1gf2 gene defects can be overgrown or growth-stunted. "Until now, we didn't know
that part of the Igf2 gene's role is to regulate signalling to the mother to allocate nutrients to the
fetus," added Professor Sferruzzi-Perri.

The mice studied were smaller at birth and their offspring showed early signs of diabetes and
obesity in later life.

Professor Sferruzzi-Perri said: "Our research highlights how important the controlled allocation of
nutrients to the fetus is for the lifelong health of the offspring, and the direct role the placenta

plays.

"The placenta is an amazing organ. At the end of pregnancy, the placenta is delivered by the
mother, but the memories of how the placenta was functioning leaves a lasting legacy on the way
those fetal organs have developed and then how they're going to function through life."

The next step is to understand how placental hormones are controlled by Igf2 and what those
hormones are doing. Future research could help scientists discover new strategies to target the
placenta to improve health outcomes for mums and babies.

Story Source:

Materials provided by St. John's College, University of Cambridge. The original text of this
story is licensed under a Creative Commons License. Note: Content may be edited for style and
length.
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Mouse lemurs that perform better in cognitive tests live longer
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IMAGE: COLLARED WITH A SPECIAL LOGGER, WE COLLECT ACTIVITY DATA OF THIS GREY MOUSE
LEMUR DURING THE DRY SEASON IN MADAGASCAR. HINWEIS view more

CREDIT: JOHANNA HENKE-VON-DER-MALSBURG

Cognitive abilities not only vary among different species but also among individuals within
the same species. It is expected that smarter individuals live longer, as they are likely to
make better decisions, regarding habitat and food selection, predator avoidance, and infant
care. To investigate the factors influencing life expectancy of wild gray mouse lemurs,
researchers from the German Primate Center conducted a long-term study in Madagascar.
They administered four different cognitive tests and two personality tests to 198 animals,
while also measuring their weight and tracking their survival over several years. The
cognition tests assessed problem-solving (reaching food by manipulating a slider), spatial
memory (remembering the location of hidden food), inhibitory control (taking a detour to
access food), and causal understanding (retrieving food by pulling a string). The first
personality test evaluated exploratory behavior, while the second measured curiosity
through the animals’ reactions to unfamiliar objects.

Either being particularly smart or particularly explorative - both strategies can lead
to longer life

In the study, individuals that performed better in the cognitive tests exhibited less
exploratory behavior compared to poorer performing conspecifics. Conversely, more
explorative individuals had higher weights, likely due to their ability to find food more easily.
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The study also found that animals with better cognitive performance, higher weight, and
stronger exploratory behavior tended to have longer lifespans. “These results suggest that
being either smart or exhibiting good physical condition and exploratory behavior are likely
to be different strategies that can lead to a longer lifespan,” said Claudia Fichtel, first author
of the study and a scientist at the German Primate Center. “In future studies, we aim to
investigate how cognitive abilities translate into behavioral strategies to find food or mating
partner.”
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Boosting certain brain cells diminished
hypersensitivity in Fragile X mice
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Boosting the activity of inhibitory interneurons in Fragile X mice reduced their
hypersensitivity to sensory stimuli, according to a new Neuron study led by UCLA Health
researchers.

BACKGROUND

Fragile X Syndrome, which is caused by a mutation in a single gene, is the most common
inherited form of intellectual disability and autism. Many people with Fragile X are extremely
sensitive to sights, sounds, and touch, among other sensory experiences.

Previous research found Fragile X mice have a lower density of parvalbumin (PV) inhibitory
interneurons, the main class of inhibitory neurons in the cerebral cortex - the region of the
brain responsible for sensory processing. These neurons act like a brake on excitatory
neurons to help them fire only when necessary.

Because autism symptoms first appear during the toddler stage and likely reflect changes in
the brain that happened earlier, the researchers sought to establish when the reduced
activity of PV interneurons was first apparent during brain development in mice - and
whether intervention could help mitigate sensory hypersensitivity.

Researchers recorded neuronal activity in the brains of young mice during the first two
weeks of life. They then sought to influence this activity through a novel drug compound
that boosts the firing of PV neurons.

FINDINGS

Researchers found that the density of PV neurons is indeed lower in Fragile X mice
compared to controls - but even in mice as young as six days old. There were also greater
numbers of dying PV neurons during early development in Fragile X mice, suggesting that
these neurons are dying at a higher rate than what is considered healthy.

They also found that PV neurons in young Fragile X mice were unable to regulate the activity
of excitatory neurons during the first two weeks of development, indicating that these
neurons are functionally decoupled during this time. That could explain why researchers
were able to restore PV neuron density by boosting PV neuron activity during this period of
development but could not restore the activity of excitatory neurons.

Researchers then administered a novel drug compound aimed at activating PV neurons in
Fragile X mice during the third week of development. The treatment restored the ability of
excitatory neurons to respond to touch, resembling how they function in healthy controls. It
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also reduced hypersensitivity to repeated touch, which is similar to what is known as tactile
defensiveness in humans with Fragile X.

IMPACT

While there are no existing treatments for the root cause of Fragile X, there are medications
that address symptoms like anxiety, ADHD, or seizures. The new research suggests
modulating the activity of PV neurons could be an effective approach to restoring circuit
function.

“Our research is an example of how therapies that target circuit differences in
neurodevelopmental conditions, like boosting the activity of inhibitory neurons in the brain,
could help mitigate bothersome symptoms such as sensory hypersensitivity,” said
corresponding author Carlos Portera-Cailliau, MD, PhD, a professor of neurology and
neurobiology at the David Geffen School of Medicine at UCLA. Nazim Kourdougli, PhD, a
postdoctoral fellow in Portera-Cailliau’s lab, is the first author.

Portera-Cailliau’s lab will continue investigating how inhibitory neurons make synapses with
excitatory neurons during development, and how the mutation in Fragile X affects this
process. It will also test if the same drug compound can ameliorate other behavioral
differences in Fragile X mice.

JOURNAL INFORMATION
The study was published online in Neuron on July 13.

Other UCLA authors include Anand Suresh, Benjamin Liu, Ashley Lin, David T. Chung,
Michael Gandal, and Dean V. Buonomano. Other authors include Pablo Juarez (UC Davis
School of Medicine), Verénica Martinez-Cerdefio (UC Davis School of Medicine and MIND
Institute for Pediatric Regenerative Medicine and Shriners Hospital for Children), and Anette
Graven Sams, Benjamin J. Hall, and Cédric Mombereau (Lundbeck A/S). Please see article for
disclosures.
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Summary:

Around one third of people with heart disease suffer from sleep problems. A team now
shows that heart diseases affect the production of the sleep hormone melatonin in the
pineal gland. The link between the two organs is a ganglion in the neck region. The study
demonstrates a previously unknown role of ganglia and points to possible treatments.

FULL STORY

Around one third of people with heart disease suffer from sleep problems.
In a paper published in the journal Science, a team at the Technical
University of Munich (TUM) shows that heart diseases affect the production
of the sleep hormone melatonin in the pineal gland. The link between the
two organs is a ganglion in the neck region. The study demonstrates a
previously unknown role of ganglia and points to possible treatments.

The fact that melatonin levels can decrease in patients with diseases of the heart muscle, for
example after a heart attack, has been known for some time. This has generally been seen as a
further example of how a heart condition acts systemically on the entire body. A team working
with Stefan Engelhardt, Professor of Pharmacology and Toxicology at TUM, and first author Dr.
Karin Ziegler, has now shown that there is a direct cause behind sleep disturbances in people
suffering from heart conditions.

Ganglia as "electrical switchboxes"

"In our work, we show that the problems with the heart muscle affect an organ that would seem
at first glance to have no direct link to it," says Stefan Engelhardt. Melatonin is produced in the
pineal gland, located inside the brain. Like the heart, it is controlled through the autonomic
nervous system, which regulates involuntary processes in the body. The related nerves originate
in the ganglia, among other places. Particularly important for the heart and pineal gland is the
superior cervical ganglion.

"To get a clear sense of our results, imagine the ganglion as an electrical switchbox. In a patient
suffering from sleep disturbances following a heart disease, you can think of a problem with one
wire causing a fire to break out in the switchbox and then spreading to another wire," says Stefan
Engelhart.

Nerve connection to pineal gland destroyed in mice and humans

The team discovered that macrophages -- cells that eat dead cells -- accumulate in the cervical
ganglion of mice with heart disease. The exact mechanisms behind this are still unknown. The
macrophages cause inflammation and scarring in the ganglion and the destruction of nerve cells.
In mice, as in humans, long fibers extending from these nerve cells, called axons, lead to the
pineal gland. At advanced stages of disease, there was a substantial decrease in the number of
axons connecting the gland to the nervous system. There was less melatonin in the bodies of the
animals and their day/night rhythm was disrupted.

Comparable organic effects were seen in humans. The team investigated the pineal glands in
nine heart patients. Compared to the control group, significantly fewer axons were found. As with
the mice, the superior cervical ganglion in the humans with heart disease showed scarring and
was noticeably enlarged.

Starting point for new drugs



The researchers assume that the negative effects of the dead axons become permanent at an
advanced stage. "In an early stage we were able to return melatonin production in mice to the
original level by using drugs to destroy the macrophages in the superior cervical ganglion,” says
Karin Ziegler. "First, this demonstrates the role of the ganglion in this phenomenon. And second,
it inspires hope that we can develop drugs to prevent irreparable sleep disturbances in heart
disease.” That is one of the tasks the team wishes to address in the coming years.

Investigating ganglia for other possible connections

Along with new hope for a large number of heart patients that a treatment will be found for sleep
disturbances, Stefan Engelhardt sees the study as a reason to look at the ganglia from a new
vantage point. "New methods such as spatial single cell sequencing make it possible to
investigate individual nerve cells much more closely. Our study could prompt researchers to start
systematically searching for connections between other diseases in organs linked via ganglia
acting as switchboxes and to look at ganglia as starting points in the search for new drugs."

Engelhardt believes that ganglia could also become important from a diagnostic standpoint.
Because all of the cervical ganglia in the heart patients they examined were significantly
enlarged, the researchers believe that this may be an indicator of heart failure. The size of the
ganglion can be checked easily with a conventional ultrasound device. If the results are
confirmed in further studies, it may be advisable to order more extensive checks of the heart
when the ganglion is found to be enlarged.

Story Source:

Materials provided by Technical University of Munich (TUM). Note: Content may be edited for
style and length.
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IMAGE: NANOMEDICINE AND ECTOPIC PREGNANCY, GRAPHIC BY PARINAZ GHANBARI. view more

CREDIT: NANOMEDICINE AND ECTOPIC PREGNANCY, GRAPHIC BY PARINAZ GHANBARI.

PORTLAND, Ore. - Researchers in the Oregon State University College of Pharmacy have
developed a drug delivery system that shows promise for greatly enhancing the efficacy of
the medicine given to women with the life-threatening condition of ectopic pregnancy,
which occurs when a fertilized egg implants somewhere other than the lining of the uterus.

Olena Taratula of the OSU College of Pharmacy, and Maureen Baldwin and Leslie Myatt of
Oregon Health & Science University led a team that used a mouse model to show that the
drug, methotrexate, ends pregnancy at a comparatively low dose when administered via
nanoparticles known as polymersomes.

Findings were published in the journal Small.

Ectopic pregnancies are non-viable and the leading cause of maternal death in the first
trimester. Methotrexate, commonly abbreviated to MTX, fails at greater than 10% rate
because it doesn't always accumulate properly at the implantation site - a problem the
polymersomes address.

MTX ends ectopic pregnancy by causing embryonic cells to stop dividing, and even when it
works, it comes with a collection of potential negatives for the patient: nausea, vomiting,
diarrhea, elevated liver enzymes, kidney damage and lung disease. A lower dose, the
scientists say, would be a step in the right direction for reducing side effects as well as
increasing efficacy.
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Two percent of all pregnancies in the United States, and between 1% and 2% worldwide, are
ectopic, the authors note. In the U.S. alone that translates to approximately 100,000 ectopic
pregnancies annually.

About 98% of ectopic implantations happen in the fallopian tubes, putting women at risk of
hemorrhage and death.

“Developing drugs able to target specific locations in the body remains one of biomedicine's
greatest challenges,” Taratula said. “Most of the drugs prescribed today, including MTX, have
no means of working only on specific tissues or cells. When drugs affect healthy cells, it can
drastically reduce a patient’s quality of life - think of the severe effects of chemotherapy like
hair, loss of the lining of the gut, ulcer formation, nausea, etc.”

Taratula, Baldwin and other researchers at OHSU and the Oregon State College of Pharmacy
sought to reduce MTX's shortcomings by exploring whether packaging it in a special type of
nanoparticle, polymersomes, would enable the drug to target only embryonic cells.

Polymersomes are hollow spheres that are synthetic versions of liposomes, lipid-based sacs
found in all living cells. The scientists developed a polymersome that would respond to the
high concentrations of a substance known as glutathione in placental cells; loading MTX into
polymersomes keeps it from acting until the glutathione triggers its release.

“A dose of MTX delivered by polymersomes induced the end of pregnancy in mice, whereas
the same dose of MTX by itself didn't,” Taratula said. “To achieve the same therapeutic
efficacy with MTX alone, we had to increase the dosage sixfold. Also very promising is that,
after having pregnancies ended by MTX-loaded polymersomes, mice successfully conceived
and gave birth to healthy offspring.”

Collaborators on the study included Babak Mamnoon, Abraham Moses, Constanze Raitmayr
and Oleh Taratula of the OSU College of Pharmacy and Terry Morgan of OHSU. The College
of Pharmacy, the OHSU School of Medicine and the National Institutes of Health provided
funding.

Taratula is also continuing her research into using other types of nanoparticles to both
diagnose and end ectopic pregnancies. A year ago she led a collaboration that developed
a light-sensitive nanoparticle for those purposes, and she recently received a $3 million

grant from the National Institutes of Health to develop a magnetic nanoparticle platform.

The magnetic nanoparticles would potentially be even more effective than the light-sensitive
ones, she said, because a magnetic field has deeper tissue penetration than light.
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cells play in requlating fat and muscle loss during infection in mice -- ScienceDaily
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|Why we lose fat and muscle during infection

Scientists discover role immune system's T cells play in regulating fat and muscle loss during
infection in mice
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Summary:
Scientists discovered that 1) the wasting response to T. brucei infection in mice occurs in
two phases, each regulated by different immune cells and 2) fat loss did not benefit the
fight against infection, but muscle loss did. The findings inform the development of more
effective therapeutics that spare people from wasting and increase our understanding of
how wasting influences survival and morbidity across infections, cancers, chronic
illnesses, and more.

FULL STORY

Although infections can present with many different symptoms, one
common symptom is the loss of fat and muscle, a process called wasting.
Salk scientists wanted to know whether wasting was beneficial in fighting
infections.

Researchers in Professor Janelle Ayres' lab discovered the wasting response to T.

brucei infection in mice occurs in two phases, each regulated by different immune cells. While fat
loss did not benefit the fight against infection, muscle loss did -- a surprising clue that some
wasting may help manage illness.

The findings, published in Cell Reports on July 24, 2023, can inform the development of more
effective therapeutics that spare people from wasting and increase our understanding of how
wasting influences survival and morbidity across infections, cancers, chronic illnesses, and more.

"We oftenmake assumptions that conditions like wasting are bad, since they often coincide with
higher mortality rates," says senior author Ayres, Salk Institute Legacy Chair and head of the
Molecular and Systems Physiology Laboratory. "But if instead we ask, what is the purpose of
wasting? We can find surprising and insightful answers that can help us understand the human
response to infection and how we can optimize that response."

Defending the body from an invader requires a lot of energy. Prior studies suggested this
immune-related energy consumption had the unfortunate consequence of wasting. But Ayres
and team were curious to know whether wasting could be beneficial and not just a side effect.

Specialized immune cells called T cells are slow to respond to infections, but when they do
respond, they adapt to fight the particular infection. Ayres was interested to know whether it was
these T cells causing wasting. If T cells are responsible for the condition, that would indicate
wasting is not simply an unproductive side effect of energy-hungry immune cells.



The cells of interest are called CD4+ and CD8+ T cells. CD4+ T cells lead the fight against
infection and can promote the activity of CD8+ T cells, which can kill invaders and cancerous
cells. The two T cell types often work together, so the researchers hypothesized their role in
wasting may be a cooperative effort, too.

To work out the relationship between CD4+ and CD8+ T cells and wasting, the researchers
turned to the parasite T. brucei. Because T. brucei lives in fat and can block the adaptive immune
response -- which includes T cells -- it was a perfect model infection for their questions about fat
wasting and how T cells mediate that process.

The team investigated 1) the role of CD4+ and CD8+ T cells during T. brucei infection and 2)
how removing CD4+ and CD8+ T cells changed the longevity, mortality rates, parasite
symptoms, and amount of parasite present in infected mice.

The researchers found that CD4+ T cells acted first and initiated the process of fat wasting.
Afterward, but completely independently of the fat wasting, CD8+ T cells initiated the process of
muscle wasting. The CD4+ T cell-induced fat wasting had no impact on the ability for the mice to
fight T. brucei or to survive infection. The CD8+ T cell-induced muscle wasting, however,
contrary to the traditional assumptions about wasting, helped the mice fight T. brucei and survive
the infection.

"Our discoveries were so surprising that there were times | wondered if we did something
wrong," says first author Samuel Redford, a current visiting researcher and former graduate
student in Ayres' lab. "We had striking results that mice with fully functioning immune systems
and mice without CD4+ T cells lived the same amount of time -- meaning, those CD4+ T cells
and the fat wasting they caused were completely disposable in fighting the parasite. And beyond
that, we found that normally cooperative T cell subtypes were working totally independently of
one another."

The findings illustrate the important role of immune cells in both fat and muscle wasting and the
necessity to understand the function of such responses to inform therapeutic interventions.

"We can learn so much about our immune systems by looking at the environments and infections
we have co-evolved with," says Ayres. "While T. brucei is an interesting and important case,
what is exciting is extrapolating our findings to understand, treat, and overcome any disease that
involves immune-mediated wasting -- parasites, tumors, chronic illnesses, and so much more."

In the future, the team will examine the T cell mechanism in other mammals and eventually
humans. They also want to explore in more detail why muscle wasting is occurring and why
CD4+ and CD8+ T cells play these distinct roles.
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