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US FDA approves Daiichi, AstraZeneca drug for treatment of solid tumors (msn.com)
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Novartis to cut up to 680 positions in Switzerland and US | FirstWord Pharma

Novartis to cut 680 jobs in product development | Reuters
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Pfizer closes R&D unit that spawned $7.1B anti-TL1A med (fiercebiotech.com)
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Pharma Industry News and Analysis | FirstWord Pharma
FDA clears Takeda's Entyvio injection for Crohn’s disease
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Alzheimer's drug adoption in US slowed by doctors' skepticism | Reuters
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Eli Lilly to acquire manufacturing facility from Nexus Pharma | Reuters
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Marc Tessier-Lavigne, forced to resign as Stanford president, heading Al-focused biotech
startup - San Francisco Business Times (bizjournals.com)
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BenevolentAl CFO resigns as company lays off staff, restructures | BioPharma Dive
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A painting representing Alzheimer's transmissibility as reported in this Stem Cell
Reports study. Credit: Chaahat Singh

Familial Alzheimer's disease can be transferred via bone marrow

transplant, researchers show in the journal Stem Cell Reports. When the team
transplanted bone marrow stem cells from mice carrying a hereditary version of
Alzheimer's disease into normal lab mice, the recipients developed Alzheimer's
disease—and at an accelerated rate.

The study highlights the role of amyloid that originates outside of the brain in the
development of Alzheimer's disease, which changes the paradigm of Alzheimer's
from being a disease that is exclusively produced in the brain to a more systemic
disease.

Based on their findings, the researchers say that donors of blood, tissue, organ, and
stem cells should be screened for Alzheimer's disease to prevent its inadvertent
transfer during blood product transfusions and cellular therapies.

"This supports the idea that Alzheimer's is a systemic disease where amyloids that
are expressed outside of the brain contribute to central nervous system pathology,"
says senior author and immunologist Wilfred Jefferies, of the University of British
Columbia.

"As we continue to explore this mechanism, Alzheimer's disease may be the tip of
the iceberg and we need to have far better controls and screening of the donors
used in blood, organ and tissue transplants as well as in the transfers of human
derived stem cells or blood products."



https://www.cell.com/stem-cell-reports/fulltext/S2213-6711(24)00049-3
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To test whether a peripheral source of amyloid could contribute to the development
of Alzheimer's in the brain, the researchers transplanted bone marrow containing
stem cells from mice carrying a familial version of the disease—a variant of the
human amyloid precursor protein (APP) gene, which, when cleaved, misfolded and
aggregated, forms the amyloid plaques that are a hallmark of Alzheimer's disease.
They performed transplants into two different strains of recipient mice: APP-
knockout mice that lacked an APP gene altogether, and mice that carried a normal
APP gene.

In this model of heritable Alzheimer's disease, mice usually begin developing
plaques at nine to 10 months of age, and behavioral signs of cognitive decline begin
to appear at 11 to 12 months of age. Surprisingly, the transplant recipients began
showing symptoms of cognitive decline much earlier—at six months post-transplant
for the APP-knockout mice and at nine months for the "normal” mice.

"The fact that we could see significant behavioral differences and cognitive decline
in the APP-knockouts at six months was surprising but also intriguing because it just
showed the appearance of the disease that was being accelerated after being
transferred," says first author Chaahat Singh of the University of British Columbia.

In mice, signs of cognitive decline present as an absence of normal fear and a loss
of short and long-term memory. Both groups of recipient mice also showed clear
molecular and cellular hallmarks of Alzheimer's disease, including leaky blood-brain
barriers and buildup of amyloid in the brain.

Observing the transfer of disease in APP-knockout mice that lacked an APP gene
altogether, the team concluded that the mutated gene in the donor cells can cause
the disease and observing that recipient animals that carried a normal APP gene are
susceptible to the disease suggests that the disease can be transferred to health
individuals.

Because the transplanted stem cells were hematopoietic cells, meaning that they
could develop into blood and immune cells but not neurons, the researchers'
demonstration of amyloid in the brains of APP knockout mice shows definitively that
Alzheimer's disease can result from amyloid that is produced outside of the central
nervous system.

Finally the source of the disease in mice is a human APP gene demonstrating the
mutated human gene can transfer the disease in a different species.

In future studies, the researchers plan to test whether transplanting tissues from
normal mice to mice with familial Alzheimer's could mitigate the disease and to test
whether the disease is also transferable via other types of transplants or
transfusions and to expand the investigation of the transfer of disease between
species.

"In this study, we examined bone marrow and stem cells transplantation. However,
next it will be important to examine if inadvertent transmission of disease takes
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place during the application of other forms of cellular therapies, as well as to directly
examine the transfer of disease from contaminated sources, independent from
cellular mechanisms," says Jefferies.

More information: Conclusive Demonstration of latrogenic Alzheimer's Disease
Transmission in a Model of Stem Cell Transplantation, Stem Cell Reports (2024). DOI:
10.1016/j.stemcr.2024.02.012. www.cell.com/stem-cell-reports ... 2213-
6711(24)00049-3

Journal information: Stem Cell Reports

Provided by Cell Press


https://dx.doi.org/10.1016/j.stemcr.2024.02.012
https://dx.doi.org/10.1016/j.stemcr.2024.02.012
https://www.cell.com/stem-cell-reports/fulltext/S2213-6711(24)00049-3
https://www.cell.com/stem-cell-reports/fulltext/S2213-6711(24)00049-3
https://medicalxpress.com/journals/stem-cell-reports/
https://medicalxpress.com/partners/cell-press/

2. FIVINAI—FRDRBERENIVADHARTHENEZRT

A{t:2024 £ 4 B 3 H
Y—=R DOV REESRE
BE:

FILINAI—IRIE, PEAARR =R LRI DB R NN VELRBRAICEELTTS
—DERRTHIENLIRFEY . NEMRERHMBEEER T E5ITRIT TILYNAIT—RD
BBZEZADENTDTEERASNFHEHAKDTILYNAT—FREL. RO REMBICEK
BBREDEHIZTIOARERTFFTTEHIEICEoOTHEET S,
SE. EVMLARDITO VNV REEERORARES . BEELTT—VEBRETHHD
BFELUAEERRL ThiEX. REMRZEZEBELTIS—VZEETHILTHS,
[Science Translational Medicine I35 IZHEINF-COHAERT. AREBSIX. ZILYNAT
—RBERIZEIES 5 APOE /9B L3045 ) 7HIBE LD LILRB4 2 BAEDE D 4E
BEERZTOVITHMATYVREAETHE BEL-MBEEHIELTRETSHIL
ZRUIz. 9hGHE TILIYNAI—REEBOIIVADORAOT7TIOANRHEANRKIL. <
DADTHEEN BB INSIZIENREIN-DTH D,
COF7TA—=FETILINAI—FUN LR EEEZD08EMENH D, NIV NIVEBED
BEBRIE. NN—F VR, HEMBMERIRBEILIE (ALS). N\ FURUREE ., 2D
BREMEKEDEY:E, COMEFKRICERDToONT. MIEES(XhDFEREETIED
LEZONTWAIO YV IAVNIBEERDOLRETH-ODMDREEE. DFYRESR
ZRRATELIEFRIOTRESHEZERLTLS,

MEEE=1—R/ MDY TR—=VITRED

< EFE X >Immunotherapy for Alzheimer's disease shows promise in mouse study
(medicalxpress.com)

Immunotherapy for Alzheimer's disease
shows promise in mouse study



https://medicalxpress.com/news/2024-04-immunotherapy-alzheimer-disease-mouse.html
https://medicalxpress.com/news/2024-04-immunotherapy-alzheimer-disease-mouse.html
javascript:void(0)
http://medschool.wustl.edu/

Scientists at Washington University School of Medicine in St. Louis have shown that treating
mice with an antibody that blocks the interaction between APOE proteins (white) sprinkled
within Alzheimer’s disease plaques and the LILRB4 receptor on microglia cells (purple)
activates them to clean up damaging plaques (blue) in the brain. Credit: Jinchao hou

Alzheimer's disease starts with a sticky protein called amyloid beta that builds up
into plaques in the brain, setting off a chain of events that results in brain atrophy
and cognitive decline. The new generation of Alzheimer's drugs—the first proven to
change the course of the disease—work by tagging amyloid for clearance by the
brain's immune cells.

Now, researchers at Washington University School of Medicine in St. Louis have
found a different and promising way to remove the noxious plaques: by directly
mobilizing immune cells to consume them.

In a study published in Science Translational Medicine, the researchers showed that
activating immune cells called microglia with an antibody reduces amyloid plaques
in the brain and mitigates behavioral abnormalities in mice with Alzheimer's-like
disease.

The approach could have implications beyond Alzheimer's. Toxic clumps of brain
proteins are features of many neurodegenerative conditions, including Parkinson's
disease, amyotrophic lateral sclerosis (ALS) and Huntington's disease. Encouraged
by the study results, researchers are exploring other potential immunotherapies—
drugs that harness the immune system—to remove junk proteins from the brain that
are believed to advance other diseases.


https://www.science.org/doi/10.1126/scitranslmed.adj9052

"By activating microglia generally, our antibody can remove amyloid beta plaques in
mice, and it could potentially clear other damaging proteins in other
neurodegenerative diseases, including Parkinson's disease," explained the study's
senior author, Marco Colonna, MD, the Robert Rock Belliveau, MD, Professor of
Pathology.

Microglia surround plaques to create a barrier that controls the damaging protein's
spread. They also can engulf and destroy the plaque proteins, but in Alzheimer's
disease they usually do not. The source of their passivity could result from a protein
called APOE that is a component of amyloid plaques. The APOE proteins in the
plague bind to a receptor—LILRB4—on the microglia surrounding the plaques,
inactivating them, Yun Chen, co-first author on the study, explained.

For reasons that are still unknown, the researchers found that in mice and people
with Alzheimer's disease, microglia that surround plaques produce and position
LILRB4 on their cell surface, which inhibits their ability to control damaging plaque
formation upon binding to APOE. The other co-first author, Jinchao Hou, Ph.D., now a
faculty member at Children's Hospital of Zhejiang University School of Medicine in
Zhejiang Province, China, treated mice that had amyloid beta plaques in the brain
with a homemade antibody that blocked APOE from binding to LILRBA4.

After working with Yongjian Liu, Ph.D., a professor of radiology in Washington
University's Mallinckrodt Institute of Radiology, to confirm that the antibody reached
the brain, the researchers found that activated microglia were able to engulf and
clear the amyloid beta plaques.

Clearing the amyloid beta plaques in mice also alleviates risk-taking behavior.
Individuals with AD may lack memory of past experiences to inform their decisions.
They may engage in risky behavior, making them vulnerable to becoming victims of
fraud or financial abuse. Treating mice with an antibody to clear the plaques showed
promise in altering the behavior.

After amyloid beta plaques form in the brain, another brain protein—tau—becomes
tangled inside neurons. In this second stage of the disease, neurons die and
cognitive symptoms arise. High levels of LILRB4 and APOE have been observed in
AD patients in this later stage, Chen explained. It is possible that blocking the
proteins from interacting and activating microglia could alter later stages of the
disease. In future studies, the researchers will test the antibody in mice with tau
tangles.

Drugs that target amyloid plaques directly can cause a potentially serious side
effect. In Alzheimer's patients, amyloid proteins build up on the walls of the arteries
in the brain as well as other parts of brain tissue. Removing plaques from brain blood
vessels can induce swelling and bleeding, a side effect known as ARIA.

This side effect is seen in some patients receiving lecanemab, a drug approved by
the Food and Drug Administration to treat Alzheimer's. The mice used in this study
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lacked amyloid plagues on blood vessels, so the researchers could not evaluate
what happened when blood vessel plagues were removed.

They are working with a different mouse model—one that does have plaques on
brain arteries—to understand whether this new approach also carries a risk of ARIA.

"Lecanemab, as the first therapeutic antibody that has been able to modify the
course of the disease, confirmed the importance of amyloid beta protein in
Alzheimer's disease progression,” said author David Holtzman, MD, the Barbara
Burton and Reuben M. Morriss Il Distinguished Professor of Neurology. "And it
opened new opportunities for developing other immunotherapies that use different
methods of removing damaging proteins from the brain."

More information: Jinchao Hou et al, Antibody-mediated targeting of human
microglial leukocyte Ig-like receptor B4 attenuates amyloid pathology in a mouse
model, Science Translational Medicine (2024). DOI: 10.1126/scitransImed.adj9052

Journal information: Science Translational Medicine
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Scientists have successfully grown 'mini kidneys' in the lab and grafted them into live
mice, revealing new insights into the metabolic defects and a potential therapy for
polycystic kidney disease.

FULL STORY

Scientists at Nanyang Technological University, Singapore (NTU
Singapore) have successfully grown 'mini kidneys' in the lab and
grafted them into live mice, revealing new insights into the
metabolic defects and a potential therapy for polycystic kidney
disease.

'‘Mini kidneys," or kidney organoids, are kidney-like structures grown in the lab using
stem cells. In the study led by NTU's Lee Kong Chian School of Medicine
(LKCMedicine), researchers grew the organoids using skin cells derived from
patients with polycystic kidney disease (PKD), a prevalent form of genetic condition
that affects 1 in 1000 individuals across all ethnicities.*

People with PKD often progress to end-stage kidney disease between their 50s and
60s, with the standard treatment options available being dialysis or a kidney
transplant. However, dialysis significantly compromises a patient's quality of life,
while a transplanted kidney can be challenging to acquire. One other option is the
Food and Drug Administration (FDA) approved drug Tolvaptan, which is very costly
and has severe side effects on the liver.

To address the need for more effective treatment for PKD patients, the NTU
research team sought to better understand the disease by engrafting their newly
developed mini kidneys into mice.

Previous studies were conducted on mini kidneys grown in a dish, which could only
partly mimic the kidney structure and function. The NTU scientists engrafted the mini
kidneys into live mice to comprehensively replicate the pathological features of
kidney disease, including blood flow, fluid movement (tubular fluid) and cellular
communication with other organs.

Lead investigator Assistant Professor Xia Yun at LKCMedicine said, "Engrafting the
kidney organoid in mice provided us with a physiologically sophisticated approach to
studying polycystic kidney disease as we were able to successfully emulate critical
disease characteristics similar to those observed in human kidney patients."

Critical disease characteristics included abnormalities like the spontaneous formation
of cysts in the kidneys and the subsequent damage to its tiny tubes.

In their study, reported in the scientific journal Cell Stem Cell, the NTU research
team said that they believed their engrafted mini kidneys were high quality because
cysts sustained without extra stress stimulation or chemicals, even after they were
removed from the live mice for further investigations in a dish. In contrast, previous
kidney organoids grown in a dish cannot form cysts without stress stimulation.



Co-investigator Assistant Professor Foo Jia Nee at LKCMedicine said, "The similarity
between the disease manifestation observed in our engrafted mini kidney model and
the real-life experiences of polycystic kidney disease patients suggest that growing
kidney organoids and engrafting them into live mice could be beneficial in studying
the disease and a useful tool to test new treatments."

Metabolic defects in polycystic kidney disease

Scientists have long known that abnormalities in a structure on kidney cells, or the
primary cilium, cause cysts to form in kidneys. However, tests to understand the
regulatory mechanism and relationship between the primary cilium and cell
metabolism (autophagy) in live mice with PKD, have not been possible until now.

By studying the development of PKD in live mice and testing cellular pathways,
researchers found evidence that boosting autophagy could reduce the severity of
cysts in the mini kidney.

After establishing that boosting autophagy could reduce cysts, the NTU scientists
shortlisted 22 drugs known for their effects on cell metabolism and tested them in the
lab. Results showed that minoxidil, a clinical drug widely used to cure hypertension
and hair loss, effectively reduced cyst formation in the novel mouse model.

Asst Prof Xia Yun said, "Our study has demonstrated how cysts in polycystic
diseased kidneys can be reduced by boosting autophagy, suggesting that this could
be a promising treatment for PKD. Moreover, the proven clinical safety of minoxidil
may allow it to be quickly re-purposed to treat PKD patients in clinic. However, more
research will be needed to establish this potential.”

Commenting as an independent expert, Associate Professor Ng Kar Hui, Senior
Consultant, Division of Paediatric Nephrology, Dialysis and Renal Transplantation,
Department of Paediatrics, Khoo Teck Puat -- National University Children's Medical
Institute, National University Hospital, said, "Polycystic kidney disease is one of the
biggest causes of chronic kidney diseases among adults. An effective treatment may
potentially ameliorate the rising numbers of people with kidney failure in Singapore.
The establishment of such models in live organisms brings us one step closer to
finding more treatment options.

In future studies, the NTU team will test the efficacy of minoxidil and adapt the mini
kidney models to investigate other burgeoning kidney diseases without a strong
genetic underpinning, such as diabetic kidney disease.

* Harris, P.C., and Torres, V.E. (2009). Polycystic kidney disease. Annual Review of
Medicine. Volume 60, 321-337.

Story Source:

Materials provided by Nanyang Technological University. Note: Content may be
edited for style and length.
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University of Sydney
Summary:

A mice study suggests a father's diet may shape the anxiety of his sons and the
metabolic health of his daughters before they are even conceived.

FULL STORY

New research, published in Nature Communications, finds that the
macronutrient balance in the diet of male mice affects the level of
anxiety-like behaviour of sons and the metabolic health of
daughters.

The research provides a step towards understanding how the effect of diet can
transmit from one generation to the next via a father's sperm. It could ultimately
inform dietary guidelines for fathers-to-be, with the goal of lowering the risk of
metabolic disease and mood disorders in the next generation.

Parents like to believe they can shape the interests and behaviour of their children,
with mixed success. But a new study from an international team of researchers
confirms this is the case for mice, with father's shaping their offspring's health
through their own diet.

Scientists have already discovered that a mouse father's diet can have an impact not
only on his own reproductive health but on that of his offspring. Over- or under-
feeding male mice can affect their offspring's metabolism and behaviour, as well as
their risk of cancer. What is less understood is whether there are diverse types of
health impacts on the health of offspring, depending on the type and composition of
the diet of male mice before conception.

This was the starting point for the research by scientists in the international GECKO
consortium, with lead investigators in Copenhagen, Sydney, and Chicago.

At the University of Sydney's Charles Perkins Centre in Australia researchers fed
male mice one of ten diets differing in the proportions of protein, fats, and
carbohydrates, then allowed them to mate with females reared on standard diet. The
behaviour and physiology of the resulting pups were then studied.

Dietary composition as important as number of calories

The scientists discovered that male mice fed low protein and high carbohydrate diets
were more likely to have male offspring with higher levels of anxiety, as measured by
time spent in the safety zones of their maze. They also found that male mice that
were fed high fat diets were more likely to have daughters with higher levels of body
fat and markers of metabolic disease.

"Our study shows that the type of diet eaten before conception can program specific
characteristics of the next generation," says co-senior author and leader of the



GECKO consortium Professor Romain Barrés, from the University of Copenhagen
and Université Cote d'Azur, Nice.

"It is extraordinary that by titrating mixtures of protein, fat and carbs in the father's
diet we could influence specific features of his sons and daughters health and
behaviour. There is some important biology at play here," said Professor Stephen
Simpson, co-senior author and Academic Director of the Charles Perkins Centre at
the University of Sydney.

The team also observed that males on a low protein diet also ate more food overall.
However, thanks to the study design, they could determine that both the amount of
calories, and the macronutrient composition of the males' diets, influenced the health
of their offspring.

"Our study shows that it's not just eating too much or too little, but the composition of
the diet that can have an impact on future children,” says Professor Romain Barreés.

The work was conducted in mice and has opened the way for the team to study the
molecular mechanisms involved. The mouse work is part of a broader series of
studies within the GECKO consortium, involving humans and other mammals at
partner institutions.

"We think our study is a step towards establishing dietary guidelines for fathers to be,
with the ultimate goal of lowering the risk of metabolic disease and mood disorders in
the next generation," says Professor Romain Barres.

Story Source:

Materials provided by University of Sydney. Note: Content may be edited for style
and length.
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Metabolic health (normal blood pressure, blood sugar and cholesterol levels, among
other factors) influences the effectiveness of influenza vaccinations. Vaccination is
known to be less effective in people with obesity compared to those with a healthier
body mass index (BMI), but St. Jude Children's Research Hospital scientists have
found it is not obesity itself, but instead metabolic dysfunction, which makes the
difference.

In a study published today in Nature Microbiology, the researchers found switching
obese mice to a healthy diet before flu vaccination, but not after, completely
protected the models from a lethal dose of flu, despite BMI.

"We found that the vaccines worked effectively if at the time of vaccination an
animal is metabolically healthy," said corresponding author Stacey Schultz-Cherry,
Ph.D., St. Jude Department of Host-Microbe Interactions and Center of Excellence
for Influenza Research and Response co-director. "And the opposite was also true:
Regardless of what the mice looked like on the outside, if they had metabolic
dysfunction, the vaccines did not work as well."

Prior research has shown that when exposed to influenza virus, even after
vaccination, 100% of obese mice succumbed to disease. Contrary to the scientists'
original expectations, when mice who were vaccinated while obese returned to a
healthy weight, outcomes did not improve. These now outwardly healthy mice still all
succumbed to disease when exposed to the real virus. Only switching to a healthy
diet four weeks before vaccination improved survival, with drastic effect, despite
high BMI.
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"We were excited to see this effect because mice with obesity are so susceptible to
severe disease and succumbing to the infection," Schultz-Cherry said. "Getting 100%
survival with the vaccine where we had only seen 0% survival was impressive." The
improved survival suggests the researchers have discovered a greater underlying
principle determining influenza vaccine efficacy.

Metabolic dysfunction hinders the immune system

While studying how metabolic function influences influenza vaccine responses, the
scientists found that poor metabolic health causes immune system dysfunction. T
cells, the primary immune cells involved in anti-viral responses, failed to act in
animals that had been in an unhealthy metabolic state at the time of vaccination,
even during later viral exposure. Even when the animals ate a healthy diet after
vaccination and maintained a normal BMI, the anti-flu T cells were "frozen" in that
dysfunctional state.

However, a healthy diet before vaccination improved T-cell function, which resulted
in a robust anti-flu response during later exposure.

"The T cells were better able to do their job in the metabolically healthy mice at the
time of vaccination," Schultz-Cherry said. "It wasn't a matter of the numbers of them
or the types of them. It was their functional activity. There were plenty of them in the
lungs, not working. The healthy diet switched them from not working to functioning
properly, but only if the switch occurred before vaccination."

The earlier healthy diet also improved inflammation. Pro-inflammatory cytokines are
upregulated in obese animals. Schultz-Cherry's team found that models also
returned to a lower basal cytokine level when switched to a healthy diet before
vaccination.

"A healthy diet lowered some of the systemic meta-inflammation in these animals,
and they regained some of the epithelial innate immune responses," said Schultz-
Cherry. "We started seeing better signaling of things like interferons, which we know
is problematic in obesity and in general saw the immune system starting to function
the way that it should."

Improving metabolic health may improve influenza vaccine effectiveness

"What we found and are emphasizing is that it's not the phenotype of obesity that
matters; it's really about metabolic health," Schultz-Cherry said. "It's metabolic health
at that moment of vaccination that really makes a difference."

The study was restricted to mice, but it does open research opportunities to improve
influenza vaccine efficacy in humans. The findings suggest methods of improving
metabolic health may also improve subsequent influenza vaccinations. Given the
recent introduction of metabolic improvement drugs, especially glucagon-like
peptide 1 (GLP-1) agonists, there may be potential for a cooperative effect.
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"We don't know for sure, but if the outcome of using GLP-1 drugs is weight loss and
improved metabolic health, we would hypothesize that it will help," Schultz-Cherry
said. "But we do know that we can do better protecting our vulnerable populations,
and this study is a start for understanding how."

More information: Rebekah Honce et al, Diet switch pre-vaccination improves
immune response and metabolic status in formerly obese mice, Nature
Microbiology (2024). DOI: 10.1038/s41564-024-01677-y

Journal information: Nature Microbiology

Provided by St. Jude Children's Research Hospital
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Breakthrough rice bran nanoparticles show
promise as affordable and targeted anticancer
agent

Researchers discover that nanoparticles derived from rice bran are both effective and safe
for the treatment of cancer

Date:

April 22, 2024
Source:

Tokyo University of Science
Summary:

Plant-derived nanoparticles have demonstrated significant anticancer effects.
Researchers recently developed rice bran-derived nanoparticles (rbNPs) that
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efficiently suppressed cell proliferation and induced programmed cell death of only
cancer cells. Furthermore, roNPs successfully suppressed the growth of tumors in
mice having aggressive adenocarcinoma in their peritoneal cavity, without any
adverse effects. Given their low production costs and high efficacy, roNPs hold great
promise for developing affordable and safe anticancer agents.

FULL STORY

Plant-derived nanoparticles have demonstrated significant
anticancer effects. Researchers recently developed rice bran-
derived nanoparticles (roNPs) that efficiently suppressed cell
proliferation and induced programmed cell death of only cancer
cells. Furthermore, roNPs successfully suppressed the growth of
tumors in mice having aggressive adenocarcinoma in their
peritoneal cavity, without any adverse effects. Given their low
production costs and high efficacy, rbNPs hold great promise for
developing affordable and safe anticancer agents.

Several types of conventional cancer therapies, such as radiotherapy or
chemotherapy, destroy healthy cells along with cancer cells. In advanced stages of
cancer, tissue loss from treatments can be substantial and even fatal. Cutting-edge
cancer therapies that employ nanoparticles can specifically target cancer cells,
sparing healthy tissue. Recent studies have demonstrated that plant-derived
nanoparticles (pdNPs) that have therapeutic effects can be an effective alternative to
traditional cancer treatments. However, no pdNPs have been approved as
anticancer therapeutic agents till date.

Rice bran is a byproduct generated during rice refining process that has limited utility
and low commercial value. However, it contains several compounds with anticancer
properties, such as y-oryzanol and y-tocotrienol. To explore these therapeutic
properties of rice bran, a team of researchers led by Professor Makiya Nishikawa
from Tokyo University of Science (TUS) in Japan developed nanoparticles from rice
bran and tested their effectiveness in mice models. Their study, published in Volume
22 of Journal of Nanobiotechnology on 16 March 2024, was co-authored by Dr.
Daisuke Sasaki, Ms. Hinako Suzuki, Associate Professor Kosuke Kusamori, and
Assistant Professor Shoko Itakura from TUS.

"In recent years, an increasing number of new drug modalities are being developed.
At the same time, development costs associated with novel therapies have
increased dramatically, contributing to the burden of medical expenses. To address
this issue, we used rice bran, an industrial waste with anticancer properties, to
develop nanoparticles," explains Prof. Nishikawa.

The study evaluated the anticancer effects of rice bran-derived nanoparticles
(rbNPs), which were obtained by processing and purifying a suspension of
Koshihikari rice bran in water. When a cancer cell line named colon26 was treated
with rbNPs, cell division was arrested and programmed cell death was induced,



indicating strong anticancer effects of the nanoparticles. The observed anticancer
activity of roNPs can be attributed to y-tocotrienol and y-oryzanol, that are easily
taken up by cancer cells resulting in cell cycle arrest and programmed cell death.
Additionally, roNPs reduced the expression of proteins, such as 3-catenin (a protein
associated with Wnt signaling pathway involved in cell proliferation) and cyclin D1,
which are known to promote cancer recurrence and metastases. Moreover, the
rbNPs reduced the expression of B-catenin only in colon26 cells without affecting the
non-cancerous cells.

"A key concern in the context of pdNPs is their low pharmacological activity
compared to pharmaceutical drugs. However, roNPs exhibited higher anticancer
activity than DOXIL®, a liposomal pharmaceutical formulation of doxorubicin.
Additionally, doxorubicin is cytotoxic to both cancer cells and non-cancerous cells,
whereas rbNPs are specifically cytotoxic to cancer cells, suggesting that roNPs are
safer than doxorubicin," highlights Prof.Nishikawa.

To confirm the anticancer properties of roNPs in the living body, the researchers
injected rbNPs into mice having aggressive adenocarcinoma in their peritoneal cavity
(enclosed by the diaphragm, abdominal muscles, and pelvis and houses organs like
intestines, liver, and kidneys). They observed significant suppression of tumor
growth with no adverse effects on the mice. Additionally, the roNPs significantly
inhibited metastatic growth of murine melanoma B16-BL6 cells in a lung metastasis
mouse model.

Rice bran has several attributes that make it an excellent source of therapeutic
pdNPs. Firstly, it is economic as compared to many other sources of pdNPs. Nearly
40% of the rice bran is discarded in Japan, providing a readily available source of
raw material. Secondly, the preparation efficiency of rbNPs is higher than that of
previously reported pdNPs. Besides being practical and safe as an anticancer
therapeutic, the physicochemical properties of roNPs are very stable. However, a
few parameters, such as establishment of separation technologies at the
pharmaceutical level, assessing production process control parameters, and
evaluation of efficacy and safety in human cancer cell lines and xenograft animal
models, must be investigated prior to clinical trials in humans.

In conclusion, rice bran, an agricultural waste product, is a source of therapeutic
pdNPs that are affordable, effective, and safe, and has the potential to revolutionize
cancer treatment in the future.

"By establishing a manufacturing method for rice bran nanoparticles with stable
guality and confirming their safety and effectiveness, we can develop drugs for
cancer treatment that are sustainable, eco-friendly, and affordable. Consequently,
we may be able to help more cancer patients maintain good physical and mental
health after treatment,” concludes Prof. Nishikawa.

Story Source:

Materials provided by Tokyo University of Science. Note: Content may be edited
for style and length.
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Epilepsy drug prevents brain tumors in mice
with neurofibromatosis type 1
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A brain scan of a neurofibromatosis type 1 (NF1) patient reveals a tumor on the optic nerve
connecting the left eye to the brain (right side of the image). Researchers at Washington
University School of Medicine in St. Louis have discovered that an FDA-approved epilepsy
drug can prevent or slow the growth of NF1-linked optic gliomas in mice, laying the
groundwork for a clinical trial. Credit: Robert McKinstry/Washington University

A drug used to treat children with epilepsy prevents brain tumor formation and
growth in two mouse models of neurofibromatosis type 1 (NF1), according to a
study by researchers at Washington University School of Medicine in St. Louis. NF1
is a genetic condition that causes tumors to grow on nerves throughout the body,
including the optic nerves, which connect the eyes to the brain.

The findings lay the groundwork for a clinical trial to assess whether the drug,
lamotrigine, can prevent or delay brain tumors in children with NF1. The study
is published in the journal Neuro-Oncology.

"Based on these data, the Neurofibromatosis Clinical Trials Consortium is
considering launching a first-of-its-kind prevention trial," said senior author David H.
Gutmann, MD, Ph.D., the Donald O. Schnuck Family Professor of Neurology and the
director of Washington University's Neurofibromatosis Center. The clinical trials
consortium is an international network of NF scientists that was formed by the U.S.
Department of Defense in 2006 to find therapies for all forms of neurofibromatosis.
"The plan is to enroll kids without symptoms, treat them for a limited time, and then
see whether the number of children who develop tumors that require treatment goes
down.
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"This is a novel idea, so we took it to an NF1 patient focus group,” Gutmann
continued. "They said, 'This is exactly what we're looking for.' A short-term treatment
with a drug that has been used safely for 30 years was acceptable to them if it
reduced the chance their children would develop tumors and need chemotherapy
that might have all kinds of side effects."

The most serious tumors that people with NF1 get affect the optic nerve and are
known as optic gliomas. Such tumors typically appear between ages 3 and 7. While
they are rarely fatal, they cause vision loss in up to a third of patients as well as other
symptoms, including early puberty. Standard chemotherapy for optic gliomas is only
moderately effective at preventing further vision loss and can affect children's
developing brains, resulting in cognitive and behavioral problems.

In a previous study, Gutmann and Corina Anastasaki, Ph.D., an assistant professor of
neurology and the first author on the new paper, showed that lamotrigine stopped
optic glioma growth in NF1 mice by suppressing neuronal hyperactivity.

The Neurofibromatosis Clinical Trial Consortium found their data intriguing but
demanded more evidence before they would consider launching a clinical trial. The
consortium members asked Gutmann and Anastasaki to clarify the connection
between Nf1 mutation, neuronal excitability and optic gliomas; assess whether
lamotrigine was effective at the doses already proven safe in children with epilepsy;
and conduct these studies in more than one strain of NF1 mice.

In people, NF1 is a highly variable disease. It can be caused by any one of thousands
of different mutations in the NF1 gene, where different mutations could be
associated with different medical problems. Repeating experiments in multiple
strains of mice was a way of gauging whether lamotrigine was likely to work in
people regardless of the underlying mutation.

Anastasaki and Gutmann not only showed that lamotrigine worked in two strains of
NF1 mice, they also showed that the drug worked at lower doses than those used for
epilepsy, meaning that it was probably safe. Even better, they found that a short
course of the drug had lasting effects, both as a preventive and a treatment.

Mice that had tumors and that were treated for four weeks starting at 12 weeks of
age saw their tumors stop growing and even showed no further damage to the
retinas of their eyes. Mice that received a four-week course of the drug starting at 4
weeks of age, before tumors typically emerge, showed no tumor growth even four
months after treatment had ended.

These findings have led Gutmann to suggest that a one-year course of treatment
for young children with NF1, maybe between the ages of 2 to 4, might be enough to
reduce their risk of brain tumors.

"The idea that we might be able to change the prognosis for these kids by
intervening within a short time window is so exciting," Gutmann said. "If we could
just get them past the age when these tumors typically form, past age 7, they may
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never need treatment. I'd love it if | never again had to discuss chemotherapy for kids
who aren't even in first grade yet."

More information: Corina Anastasaki et al, NF1 mutation-driven neuronal
hyperexcitability sets a threshold for tumorigenesis and therapeutic targeting of
murine optic glioma, Neuro-Oncology (2024). DOI: 10.1093/neuonc/noae054
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Vitamin D alters mouse gut bacteria to give
better cancer immunity
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Researchers have found that vitamin D encourages the growth of a type of gut
bacteria in mice which improves immunity to cancer.

FULL STORY

Researchers at the Francis Crick Institute, the National Cancer
Institute (NCI) of the U.S. National Institutes of Health (NIH) and
Aalborg University in Denmark, have found that vitamin D
encourages the growth of a type of gut bacteria in mice which
Improves immunity to cancer.

Reported today in Science, the researchers found that mice given a diet rich in
vitamin D had better immune resistance to experimentally transplanted cancers and
improved responses to immunotherapy treatment. This effect was also seen when
gene editing was used to remove a protein that binds to vitamin D in the blood and
keeps it away from tissues.

Surprisingly, the team found that vitamin D acts on epithelial cells in the intestine,
which in turn increase the amount of a bacteria called Bacteroides fragilis. This
microbe gave mice better immunity to cancer as the transplanted tumours didn't
grow as much, but the researchers are not yet sure how.

To test if the bacteria alone could give better cancer immunity, mice on a normal diet
were given Bacteroides fragilis. These mice were also better able to resist tumour
growth but not when the mice were placed on a vitamin D-deficient diet.

Previous studies have proposed a link between vitamin D deficiency and cancer risk
in humans, although the evidence hasn't been conclusive.

To investigate this, the researchers analysed a dataset from 1.5 million people in
Denmark:, which highlighted a link between lower vitamin D levels and a higher risk
of cancer. A separate analysis of a cancer patient population also suggested that
people with higher vitamin D levelsz were more likely to respond well to immune-
based cancer treatments.

Although Bacteroides fragilis is also found in the microbiome in humans, more
research is needed to understand whether vitamin D helps provide some immune
resistance to cancer through the same mechanism.

Caetano Reis e Sousa, head of the Immunobiology Laboratory at the Crick, and
senior author, said: "What we've shown here came as a surprise -- vitamin D can
regulate the gut microbiome to favour a type of bacteria which gives mice better
immunity to cancer.

"This could one day be important for cancer treatment in humans, but we don't know
how and why vitamin D has this effect via the microbiome. More work is needed
before we can conclusively say that correcting a vitamin D deficiency has benefits for
cancer prevention or treatment.”



Evangelos Giampazolias, former postdoctoral researcher at the Crick, and now
Group Leader of the Cancer Immunosurveillance Group at the Cancer Research UK
Manchester Institute, said: "Pinpointing the factors that distinguish a 'good' from a
'bad’' microbiome is a major challenge. We found that vitamin D helps gut bacteria to
elicit cancer immunity improving the response to immunotherapy in mice.

"A key question we are currently trying to answer is how exactly vitamin D supports a
‘good’ microbiome. If we can answer this, we might uncover new ways in which the
microbiome influences the immune system, potentially offering exciting possibilities
in preventing or treating cancer."

Romina Goldszmid, Stadtman Investigator in NCI's Center For Cancer Research,
said: "These findings contribute to the growing body of knowledge on the role of
microbiota in cancer immunity and the potential of dietary interventions to fine-tune
this relationship for improved patient outcomes. However, further research is
warranted to fully understand the underlying mechanisms and how they can be
harnessed to develop personalized treatment strategies."

This research was funded by Cancer Research UK, the UK Medical Research
Council, the Wellcome Trust, an ERC Advanced Investigator grant, a Wellcome
Investigator Award, a prize from the Louis-Jeantet Foundation, the Intramural
Research Program of the NCI, part of the National Institutes of Health, CCR-NCI and
the Danish National Research Foundation.

Research Information Manager at Cancer Research UK, Dr Nisharnthi Duggan said:
"We know that vitamin D deficiency can cause health problems, however, there isn't
enough evidence to link vitamin D levels to cancer risk. This early-stage research in
mice, coupled with an analysis of Danish population data, seeks to address the
evidence gap. While the findings suggest a possible link between vitamin D and
immune responses to cancer, further research is needed to confirm this.

"A bit of sunlight can help our bodies make vitamin D but you don't need to sunbathe
to boost this process. Most people in the UK can make enough vitamin D by
spending short periods of time in the summer sun. We can also get vitamin D from
our diet and supplements. We know that staying safe in the sun can reduce the risk
of cancer, so make sure to seek shade, cover up and apply sunscreen when the sun
is strong."

Story Source:

Materials provided by The Francis Crick Institute. Note: Content may be edited for
style and length.
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