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Imaging captures social dynamics of 'pee-shy’
mice
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March 22, 2023
Source:

Cornell University
Summary:

Urine scent marks are the original social media, allowing animals to advertise their
location, status and identity. Now research is shining a new light -- via thermal imaging of
mice -- on how this behavior changes depending on shifting social conditions.

FULL STORY



https://www.sciencedaily.com/releases/2023/03/230322140400.htm

Urine scent marks are the original social media, allowing animals to
advertise their location, status and identity. Now Cornell research is shining
a new light -- via thermal imaging of mice -- on how this behavior changes
depending on shifting social conditions.

The thermal recordings show that mice that recently lost a fight become "pee shy," while the
victors increase their frequency of marking. The speed and tempo of urination change, too, with
males quicker to scent mark after fighting.

Because mice have a limited amount of urine on reserve, understanding how they decide to
release it -- or hold it in -- gives scientists insight into the ways that animals manage their social
signaling.

The group's paper, "Dynamic Changes to Signal Allocation Rules in Response to VariableSocial
Environments in House Mice," published March 21 in Communications Biology. The lead author
is Caitlin Miller, Ph.D. '22, a postdoctoral researcher at Scripps Research Institute. The team was
led by senior author Michael Sheehan, an associate professor in the Department of Neurobiology
and Behavior, which is shared between the College of Arts and Sciences and the College of
Agriculture and Life Sciences.

Sheehan and Miller were particularly interested in seeing if and how mice vary the way they
communicate as their social environment changes.

That form of communication just happens to be a little messier than ours.

"Mice are peeing constantly. And their world is very scent oriented, in a really extreme way,"
Sheehan said. "By deciding when and where to urine mark, mice are managing their social
profiles that other mice pay attention to."

However, because mice piddle in such incredibly small amounts, and prefer to do their business
in the dark, the activity has been difficult to document. Sheehan discovered an alternate method
for studying animal urination -- by stepping in it.

"Our former dog was getting old and incontinent and she was starting to pee in the house. | woke
up one morning, walked downstairs and stepped in a puddle of cold pee. It made me realize, 'Oh,
right, thermal signature.," Sheehan said. "Urine leaves the body warm and then cools, providing
a distinctive thermal trace, so we can measure marking behavior with a lot of spatial and
temporal detail."

The thermal-imaging cameras captured a variety of interactions that revealed male mice to be
more nuanced and flexible in their responses and decision-making than previously reported.

"The thing that's really dramatic is when they won and they smell a novel mouse's pee, they're
rapidly dribbling pee all over the place," Sheehan said. "And when they've lost, they go silent.

They're not peeing anymore. So even though they never met this new male, the fact that they

lost a couple days earlier changes their strategy. They're like, 'Oh, nope, hold it in."

But withholding urine too often has a downside. In another paper, published Feb. 15

in Proceedings of the Royal Society B, the group found that males face social costs if they
underinvest in marking. Low-peeing males that won their fights had a more difficult time winning,
with more intensive combat that lasted longer. The mice that fought them were apparently less
willing to surrender to weak-signalers.

Taken together, the papers illuminate the pros and cons of how animals budget crucial resources
to manage their social signaling.

"Pee is metabolically costly for mice to make because they use it to deposit pheromone proteins
around their environment," Miller said. "Think of body builders; can you imagine if none of the
protein they're consuming is going to their body, it's just going out into the world? And that's a



thing that male mice have to encounter in terms of tradeoff. Does this protein go to me? Or does
this protein go into the world so that | can communicate with others?"

"Mice are under strong selection to get the balance of costs and benefits of urine-marking right,”
Sheehan said. "If we can understand those decision rules, we can better understand how
evolution optimizes efforts to produce and broadcast social information."

Co-authors include Melissa Warden, assistant professor and Miriam M. Salpeter Fellow in the
Department of Neurobiology and Behavior; and Matthew Hillock ‘20, Jay Yang '18, Brandon
Carlson-Clarke '21, Klaudio Haxhillari ‘19 and Annie Lee '19.

The research was supported by the U.S. Department of Agriculture.

Story Source:

Materials provided by Cornell University. Original written by David Nutt, courtesy of the Cornell
Chronicle. Note: Content may be edited for style and length.
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Smells influence metabolism and aging in
mice
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Summary:

Exposure to female odors and pheromones causes weight loss and extend the life spans
of mice, which may have implications for humans, researchers have found. While it was
already known that sensory cues in humans and animals influence the release of sex
hormones, this study shows that these cues could have more wide-spread physiological
effects on metabolism and aging.
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Exposure to female odours and pheromones causes weight loss and
extend the life spans of mice, which may have implications for humans,
University of Otago researchers have found.

Lead researcher Dr Michael Garratt, of the Department of Anatomy, says while it was already
known that sensory cues in humans and animals influence the release of sex hormones, this
study shows that these cues could have more wide-spread physiological effects on metabolism
and ageing.

"Our studies show that female odours slow the sexual development of female mice, but
consequently extends their lifespan. And we also show that the smell of females can increase
male mouse energy expenditure, which subsequently influences their body weight and body fat
levels," he says.

Newborn mice were exposed to odours from adult females until they were 60 days old. Those
females exposed to the odours reached sexual maturity later and lived an average 8 per cent
longer than those not exposed.

There was no effect of male odours on female mouse lifespan, or changes in lifespan in males in
response to odours from either sex.

"As far as we know, this is the first observation that lifespan can be increased in a mammal by
olfactory signals, or indeed secreted factors found in soiled bedding and urine,” Dr Garratt says.

"More generally, the work hints that sensory cues from our social environment can cause
changes to our physiology and development, which may have long-term effects that extend to
influence how we age."

While male mice did not directly benefit in terms of longevity from female odours during
development, when they are exposed to female odours as adults, their weight and metabolism
was substantially affected, he says.

"We have found that exposing male mice to female odours increases their energy expenditure for
several hours after exposure.

"These effects are sufficient to induce weight loss and protect against males getting very fat
when they are fed a diet that has an excess of energy."

Regardless of the cause for improved metabolic health and longevity with female pheromones,
the results suggest olfactory cues from other individuals may induce more widespread changes
across the body.

"We would now like to understand how information received by the olfactory system is capable of
inducing widespread effects. It is also possible that exposing male mice to female odours when
they are adults may influence their lifespans and that's a question we are currently pursuing," Dr
Garratt says.

Story Source:

Materials provided by University of Otago. Note: Content may be edited for style and length.
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Broccoli consumption protects gut lining and
reduces disease in mice

PENN STATE | 04-06-2023



https://bionewscentral.com/broccoli-consumption-protects-gut-lining-and-reduces-disease-in-mice/

= W ot
“%,f’. /"ﬁ\ - N
o

-
-

Broccoli consumption protects gut lining and reduces disease in mice. Credit: © Dream79 — Depositphotos

Broccoli is known to be beneficial to our health. For example, research has
shown that increased consumption of the cruciferous vegetable decreases
incidences of cancer and type 2 diabetes. In a recent study, researchers at
Penn State found that broccoli contains certain molecules that bind to a
receptor within mice and help to protect the lining of the small intestine,
thereby inhibiting the development of disease. The findings lend support to
the idea that broccoli truly is a ‘superfood.’

“We all know that broccoli is good for us, but why? What happens in the body
when we eat broccoli?” said Gary Perdew, H. Thomas and Dorothy Willits
Hallowell Chair in Agricultural Sciences, Penn State. “Our research is helping to
uncover the mechanisms for how broccoli and other foods benefit health in
mice and likely humans, as well. It provides strong evidence that cruciferous
vegetables, such as broccoli, cabbage, and Brussels sprouts should be part of a
normal healthy diet.”

According to Perdew, the wall of the small intestine allows beneficial water
and nutrients to pass into the body but prevents food particles and bacteria
that could cause harm. Certain cells that line the intestine — including
enterocytes, which absorb water and nutrients; goblet cells, which secrete a
protective layer of mucus on the intestinal wall; and Paneth cells, which secrete



lysosomes that contain digestive enzymes — help to modulate this activity
and keep a healthy balance.

In their study, published in the journal Laboratory Investigation, Perdew and
his colleagues found that molecules in broccoli, called aryl hydrocarbon
receptor ligands, bind to aryl hydrocarbon receptor (AHR), which is a type of
protein called a transcription factor. This binding, they found, initiates a variety
of activities that affect the functions of intestinal cells.

To conduct their study, the researchers fed an experimental group of mice a
diet containing 15% broccoli — equivalent to about 3.5 cups per day for
humans — and fed a control group of mice a typical lab diet that did not
contain broccoli. They then analyzed the animals’ tissues to determine the
extent to which AHR was activated, as well as the quantities of various cell
types and mucus concentrations, among other factors, in the two groups.

The team found that mice that were not fed broccoli lacked AHR activity,
which resulted in altered intestinal barrier function, reduced transit time of
food in the small intestine, decreased number of goblet cells and protective
mucus, decreased Paneth cells and lysosome production, and decreased
number of enterocyte cells.

“The gut health of the mice that were not fed broccoli was compromised in a
variety of ways that are known to be associated with disease,” said Perdew.
"Our research suggests that broccoli and likely other foods can be used as
natural sources of AHR ligands, and that diets rich in these ligands contribute
to the resilience of the small intestine.”

More broadly, added Andrew Patterson, John T. and Paige S. Smith Professor
of Molecular Toxicology and of Biochemistry and Molecular Biology, “these
data suggest that dietary cues, relayed through the activity of AHR, can
reshape the cellular and metabolic repertoire of the gastrointestinal tract.”

Source:

Materials provided by Penn State. Content may be edited for clarity, style, and
length.


https://li.uscap.org/article/S0023-6837(22)00012-5/fulltext
https://www.psu.edu/

4 TONAFTAORBENIVRADTILA—ILEEBOELELRR

Hft:20234 48 11 8
—A:
B=:

%38 Microbiology Spectrum | S ICHBEHIN-HX T, PER F IS ERTET O
RELIX, IVRERICEWT, 7ONAA TV RAERIZKYTILa—ILIRIRAE L.
FILaA—)LiENERSN, ZILaA—)LICSHSIN-ROEBY O EERRBNERINT
ERELTWD, TANAATAORIEFLEARBTIET RSN TOEWNWA . IRES L,
FNARLFAEEL-0TIBES. 7ILO—ILIZE>TEIERISN A EEREL— ML
FrigOBEEZE T OIHLWVAEEZRRTESEFEILTLD,

AMEIZEIC, ZILa—I)LERKFREESR (ADH) EFFIENSBROREEXFERALT, 70—
WERETEH, UL, —EBDNUTURIMD N7 URKIYVENEM T, AEIZELOT.
ADHI1B EME(EN B TA—LD D /NNYT7UREYE 100 EEHETHDENDHHI-TLY
B, YXORIZETALUBDMETIE. ADHIB ZRIBTHLSIEGFRIESNIE=DAIL
ARGE—NFILA— LD RENETEDLCENTINTWLEA, ZFO7TO—FHER
TRETHDHIEIEREREINTULELY,

NODERICEHMAITONT, IEELSX. BB TIKEASNIMRATHS IO/
AT 44X Lactococcus lactis [CERZHUTT.,. KYRELEEREZIELI-, HLIE.
NFIO—=—2T%FERALT.EL ADHIB DEEGEFEMED TSAIRICEAL, T
L. lactis #RICEB ALz, EBRETOTAMIEY ., TONAFATFAOANERZEZD T S
EDFERSINT=, RIZFDTONAATAOREDTEIELTBREICH L TEETESZE
ZHEREL.SEDIVRAD I DDTIL—TTENETNELZILANILOTILa—)LIZEEL
TTARLT=,

MEEE-1—R/ MDYy TIR—JIZRSD

< E 3> A protective probiotic blunts the ill effects of alcohol in mice -- ScienceDaily

A protective probiotic blunts the ill effects of
alcohol in mice
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A probiotic treatment reduced the negative effects of alcohol consumption in mice.

FULL STORY

Excessive alcohol consumption leads to painful hangovers and
accompanying headaches, fatigue, and nausea. Drinking alcohol has also
been linked to a raft of health problems in the human body, including heart
disease, cirrhosis, and immune deficiency. One way to avoid those
consequences would be to drink less, but researchers in China have
introduced another way to mitigate hangovers and other adverse outcomes
-- a genetically-engineered probiotic.

In a paper published this week in Microbiology Spectrum, the researchers described their
approach and reported that in experiments on mice, the treatment reduced alcohol absorption,
prolonged alcohol tolerance, and shortened the animals' recovery time after exposure to alcohol.
The probiotic hasn't yet been tested on humans, but the authors predicted that if it confers the
same benefits, it could present a new way to reduce alcohol-induced health problems, and liver
problems in general.

Meng Dong, Ph.D, at the Chinese Academy of Science's Institute of Zoology, who worked on the
study, noted that clinical applications may extend beyond alcohol-related conditions. "We believe
that genetically engineered probiotics will provide new ideas for the treatment of liver diseases,"
she said.

The human body primarily uses forms of an enzyme called alcohol dehydrogenase, or ADH, to
metabolize alcohol. But some variants are more effective than others: Some studies have found
that a form called ADH1B, found primarily in East Asian and Polynesian populations, is 100 times
more active than other variants. Previous studies on mice have shown that viral vectors
genetically engineered to express ADH1B can accelerate the breakdown of alcohol, but that
approach hasn't been shown to be safe in humans.

Motivated by those findings, Dong and her colleagues looked for a safer delivery method,
focusing on the probiotic Lactococcus lactis, a bacterium often used in fermentation. They used
molecular cloning to introduce the gene for human ADH1B into a bacterial plasmid, which was
then introduced into a strain of L. lactis. Lab tests confirmed that the probiotic secreted the
enzyme. The researchers encapsulated the probiotic to ensure it would survive against stomach
acid, then tested it on 3 groups of 5 mice, each exposed to different levels of alcohol.

Untreated mice showed signs of drunkenness 20 minutes after exposure to alcohol. When the
mice were placed on their backs, for example, they were unable to get back on their feet. But in
the group that received a probiotic that expressed human ADH1B, half the mice were still able to
turn themselves over an hour after alcohol exposure. A quarter never lost their ability to turn
themselves over.

Further tests showed that 2 hours after exposure, blood alcohol levels in the control group
continued to rise, while those in the probiotic-treated mice had begun to fall. In addition, the
researchers found that treated mice showed lower levels of lipids and triglycerides in their livers,
suggesting that the probiotic could alleviate alcohol-related damage to that organ.

The next step, Dong said, is to investigate whether the potential therapeutic effect of the modified
probiotic extends to humans. "We are excited about the improvement of recombinant probiotics
in acute alcohol-induced liver and intestinal damage," Dong said.



Story Source:

Materials provided by American Society for Microbiology. Note: Content may be edited for
style and length.
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Newfound link between Alzheimer's and iron
could lead to new medical interventions

What if amyloid beta plaques aren't the main cause of Alzheimer's disease?
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April 19, 2023
Source:

University of Texas at Austin
Summary:

A new study in Science Advances adds weight to a growing body of evidence that iron
dysregulation may play an important role in Alzheimer's disease and therefore might
provide a better target for treatments than amyloid beta plaques.

FULL STORY

There is a growing body of evidence that iron in the brain may play a role in
Alzheimer's disease. Lending weight to that idea, a new imaging probe has
for the first time shown that in the same regions of the brain where the
amyloid beta plagues associated with Alzheimer's occur, there is also an
increase in iron redox, meaning the iron in these regions is more reactive in
the presence of oxygen. Their imaging probe could yield even more details
about the causes of Alzheimer's and help in the search for new drugs to
treat it.

A team from The University of Texas at Austin and the University of Illinois at Urbana-Champaign
published a study today on the new imaging technique and findings in Science Advances.

"The link between iron redox and Alzheimer's disease has been a black box," said Yi Lu,
corresponding author and professor of chemistry at UT Austin. "The most exciting part to me is
that we now have a way to shine light into this black box so that we can begin to understand this
whole process in much more detail.”

About a decade ago, scientists discovered ferroptosis, a process in the body that is dependent
on elevated iron levels, leads to cell death and plays a key role in neurodegenerative diseases,
such as Alzheimer's. Using magnetic resonance imaging on living Alzheimer's patients, scientists
have observed that these patients tend to have elevated iron levels in the brain, although that
method doesn't differentiate between different forms of iron. Together, these findings suggested
that iron might play a role in destroying brain cells in Alzheimer's patients.

For the new study, the researchers developed DNA-based fluorescent sensors that can detect
two different forms of iron (Fe> and Fe*) at the same time in cell cultures and in brain slices from
mice genetically modified to mimic Alzheimer's. One sensor glows green for Fez and the other
glows red for Fe*. This is the first imaging technique that can simultaneously detect both forms of
iron in cells and tissue while also indicating their quantity and spatial distribution.

"The best part about our sensor is that we can now visualize the changes of Fe> and Fe* and
their ratios in each location," said Yuting Wu, a co-first author of the study and a postdoctoral
researcher in Lu's lab at UT Austin. "We can change one parameter at a time to see if it changes
the plaques or the oxidative states of iron."

That ability could help them better understand why there is an increased ratio of Fe* to Fe in
the location of amyloid beta plagues and whether increased iron redox is involved in forming the
plaques.



Another key question is whether the iron redox is directly involved in cell death in Alzheimer's, or
simply a byproduct. The researchers plan to explore this question in Alzheimer's mice. If further
research determines that iron and its redox changes indeed cause cell death in Alzheimer's
patients, that information could provide a potential new strategy for drug development. In other
words, perhaps a drug that change the ratio Fe* to Fez could help protect brain cells. The new
imaging probe could be used to test how well drug candidates work at changing the ratio.

To develop the sensors, the scientists first hired a commercial lab to produce a library of 100
trillion short DNA strands, through a chemical process called oligonucleotide synthesis. They
then conducted a screening process to find those strands that recognize -- or in chemistry
parlance "bind tightly to and conduct a catalytic reaction with" -- a specific form of iron and not
any other forms. To complete the sensors, other components were added including molecules
called fluorophores that glow in a specific color when the probe recognizes the specific form of
iron.

Lu, who moved his lab to UT Austin from the University of lllinois at Urbana-Champaign in the
summer of 2021, collaborated with researchers there including professor of chemistry Liviu
Mirica.

This work was supported by the National Institutes of Health, the Alzheimer's Association and the
Robert A. Welch Foundation. Lu holds the Richard J.V. Johnson -- Welch Regents Chair in
Chemistry.
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Drinking alcohol while breastfeeding impacts
health of newborns

UC Riverside mouse study shows how offspring brain and behavioral
development is impacted by early life alcohol exposure
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What are the consequences of mothers consuming alcohol while breastfeeding? A
research team at the University of California, Riverside, performed a mouse study to find
out.

FULL STORY

Studies have shown that consuming alcohol during pregnancy can alter the
brain and behavioral development of gestating offspring. Currently, the
Centers for Disease Control and Prevention advises against maternal
alcohol consumption during pregnancy and state that there is no known
safe level of consumption. What are the consequences, however, of
mothers consuming alcohol while breastfeeding?

A research team at the University of California, Riverside, performed a mouse study to find out.

Led by Kelly Huffman, a professor of psychology, the team found that infants' exposure to
alcohol through breastmilk can have long-lasting effects on their development. Specifically,
young mice that were exposed to alcohol during early development show smaller body and brain
growth, as well as decreased cortical lengths -- a measure of brain size. The study appears

in Frontiers in Neuroscience.

Research shows approximately 36% of breastfeeding mothers in the United States consume
alcohol. In Canada and Australia, the numbers are 20% and 60%, respectively. Women who
consume alcohol during pregnancy are more likely to drink while breastfeeding. Also, many
women who choose to abstain from drinking during pregnancy report beginning to drink again
shortly after giving birth.

The researchers focused on lactational ethanol exposure, or LEE, and developed a novel
postnatal alcohol exposure model in breastfeeding mice. In this mouse model, offspring were
exposed to ethanol via nursing from postnatal day (P) 6 through P20 (weaning), a period
equivalent to infancy in humans.

Compared to controls, LEE mice had reduced body and brain weights, as well as decreased
neocortical lengths at wean continuing through to early puberty (age P30). Brain weights were
reduced in both ages for males, and at P20 for females; however, P30 female brain weights
recovered to control levels. This discovery provides evidence towards sex-specific differences
due to LEE.

"The reduced body weights in both males and females at P20 and P30 are reflected in human
studies in which children exposed to ethanol through contaminated breast milk have lower body
weights and growth trajectories," Huffman said. According to her, the reduction of body and brain
weights may be explained by the gut's inability to efficiently extract nutrients when alcohol is



ingested. A decrease in protein synthesis in the small intestine may block absorption of micro-
and macronutrients.

With regard to how the behavioral development of the LEE mice is affected, Huffman said
behavioral tests her team performed on LEE mice suggest they engage in higher risk-taking
behavior and show abnormal stress regulation and increased hyperactivity.

"Thus, women should refrain from consuming alcohol during breastfeeding until more research
can help recommend safe maternal practices in early infancy," she added.

Although researchers also advocate for women abstaining from alcohol consumption also during
the prenatal period, Huffman said there are conflicting views about appropriate, safe drinking
behaviors during the breastfeeding period.

"We are aware of the disconnect between conclusions drawn from scientific literature and
behaviors in many new mothers," she said.

Fetal alcohol exposure, from maternal consumption during pregnancy, has been a subject of
investigation for about 50 years. Huffman's laboratory at UCR has made groundbreaking
discoveries, including that Fetal Alcohol Spectrum Disorders, or FASD, can be heritable, passing
transgenerationally to at least the third generation.

"We hope our work will increase public awareness of safe maternal practices,” Huffman said.

Huffman was joined in the study by Roberto F. Perez Jr., Kathleen E. Conner, Dr. Michael A.
Erickson, and Mirembe Nabatanzi.

The research was funded by internal grants from UC Riverside.
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This gel stops brain tumors in mice. Could it
offer hope for humans?
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Medication delivered by a novel gel cured 100% of mice with an aggressive brain cancer,
a striking result that offers new hope for patients diagnosed with glioblastoma, one of the
deadliest and most common brain tumors in humans.

FULL STORY
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Medication delivered by a novel gel cured 100% of mice with an aggressive
brain cancer, a striking result that offers new hope for patients diagnosed
with glioblastoma, one of the deadliest and most common brain tumors in
humans.

"Despite recent technological advancements, there is a dire need for new treatment strategies,"
said Honggang Cui, a Johns Hopkins University chemical and biomolecular engineer who led the
research. "We think this hydrogel will be the future and will supplement current treatments for
brain cancer."

Cui's team combined an anticancer drug and an antibody in a solution that self-assembles into a
gel to fill the tiny grooves left after a brain tumor is surgically removed. The gel can reach areas
that surgery might miss and current drugs struggle to reach to kill lingering cancer cells and
suppress tumor growth. The results are published today in Proceedings of the National Academy
of Sciences.

The gel also seems to trigger an immune response that a mouse's body struggles to activate on
its own when fighting glioblastoma. When the researchers rechallenged surviving mice with a
new glioblastoma tumor, their immune systems alone beat the cancer without additional
medication. The gel appears to not only fend off cancer but help rewire the immune system to
discourage recurrence with immunological memory, researchers said.

Still, surgery is essential for this approach, the researchers said. Applying the gel directly in the
brain without surgical removal of the tumor resulted in a 50% survival rate.

"The surgery likely alleviates some of that pressure and allows more time for the gel to activate
the immune system to fight the cancer cells,” Cui said.

The gel solution consists of nano-sized filaments made with paclitaxel, an FDA-approved drug for
breast, lung, and other cancers. The filaments provide a vehicle to deliver an antibody called
aCD47. By blanketing the tumor cavity evenly, the gel releases medication steadily over several
weeks, and its active ingredients remain close to the injection site.

By using that specific antibody, the team is trying to overcome one of the toughest hurdles in
glioblastoma research. It targets macrophages, a type of cell that sometimes supports immunity
but other times protects cancer cells, allowing aggressive tumor growth.

One of the go-to therapies for glioblastoma is a wafer co-developed by a team of researchers at
Johns Hopkins and the Massachusetts Institute of Technology in the 1990s, commercially known
as Gliadel. It is an FDA-approved, biodegradable polymer that also delivers medication into the
brain after surgical tumor removal.

Gliadel showed significant survival rates in laboratory experiments, but the results achieved with
the new gel are some of the most impressive the Johns Hopkins team has seen, said Betty Tyler,
a co-author and associate professor of neurosurgery at the Johns Hopkins School of Medicine
who played a pivotal role in the development of Gliadel.

"We don't usually see 100% survival in mouse models of this disease," Tyler said. "Thinking that
there is potential for this new hydrogel combination to change that survival curve for glioblastoma
patients is very exciting."

The new gel offers hope for future glioblastoma treatment because it integrates anticancer drugs
and antibodies, a combination of therapies researchers say is difficult to administer
simultaneously because of the molecular composition of the ingredients.

"This hydrogel combines both chemotherapy and immunotherapy intracranially,” Tyler said. "The
gel is implanted at the time of tumor resection, which makes it work really well."



Johns Hopkins co-author Henry Brem, who co-developed Gliadel in addition to other brain tumor
therapies currently in clinical trials, emphasized the challenge of translating the gel's results in
the lab into therapies with substantial clinical impacts.

"The challenge to us now is to transfer an exciting laboratory phenomenon to clinical trials," said
Brem, who is neurosurgeon-in-chief at Johns Hopkins Hospital.

Other Johns Hopkins authors are Feihu Wang, Qian Huang, Hao Su, Mingjiao Sun, Zeyu Wang,
Zigi Chen, Mengzhen Zheng, Rami W. Chakroun, Maya K. Monroe, Daiging Chen, Zongyuan
Wang, Noah Gorelick, Riccardo Serra, Han Wang, Yun Guan, Jung Soo Suk, and Justin Hanes.
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