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Amazonian fruit prevents obesity in overfed mice

Date:



August 30,2018

Source:
Université Laval
Summary:
An extract of camu camu -- a fruit native to the Amazon -- prevents obesityin mice fed a
dietrich in sugar and fat, say researchers. The discovery suggests that camu camu
phytochemicals could play aleading role in the fight against obesity and metabolic disease.
FULL STORY

An extract of camu camu -- a fruit native to the Amazon -- prevents obesity
in mice fed a diet rich in sugar and fat, say researchers at Université Laval
and the Quebec Heartand Lung Institute Research Centre. The discovery,
which was recently published in the scientific journal Gut, suggests that
camu camu phytochemicals could play a leading role in the fight against
obesity and metabolic disease.

The chemical composition of camu camuis unique in that it contains 20 to 30 times more vitamin
C than kiwis and 5 times more polyphenols than blackberries. "We demonstrated the beneficial
health effects of polyphenol-rich berries in previous studies," explains André Marette, a professor
at Université Laval's Faculty of Medicine and principal investigator for the study. "That's what

gave us the idea to test the effects of camu camu on obesity and metabolic disease.”

The researchers fed two groups of mice a dietrich in sugar and fat for eight weeks. Halfthe mice
were given camu camu extract each day. At the end ofthe experiment, weight gain in camu camu-
treated mice was 50% lower than that observed in control mice and was similar to the weight gain
of mice consuming a low-sugar, low-fat diet. The researchers believe the anti-obesity effect of
camu camu could be explained by an increase in resting metabolism in the mice thatreceived the

extract.

The researchers also found that camu camu improved glucose tolerance and insulin sensitivity and
reduced the concentration of blood endotoxins and metabolicinflammation. "All these changes
were accompanied by a reshaping of the intestinal microbiota, including a blooming of A.

muciniphila and a significant reduction in Lactobacillus bacteria,” explains Dr. Marette.



Transplantation of intestinal microbiota from the camu camu group to germ-free mice lackingan
intestinal microbiota temporarily reproduced similar metaboliceffects. "Camu camu thus exerts
its positive metaboliceffects atleast in part through the modulation of the gut microbiota,"

concludes the researcher.

André Marette now wants to examine whether camu camu produces the same metabolic effects in
humans. The toxicity of the fruit extract should not pose a problem sinceitis already

commercialized to combat fatigue and stress and stimulate the immune system.

In addition to André Marette, the study's co-authors are Fernando Anhé, Renato Nachbar, Thibault
Varin, Jocelyn Trottier, Stéphanie Dudonné, Mélanie Le Barz, Perrine Feutry, Genevieve Pilon,

Olivier Barbier, Yves Desjardins, and Denis Roy.

Story Source:

Materials provided by Université Laval. Note: Content may be edited for style and length.

Journal Reference:

Fernando F Anhé, Renato T Nachbar, Thibault V Varin, Jocelyn Trottier, Stéphanie Dudonné,
Mélanie Le Barz, Perrine Feutry, Genevieve Pilon, Olivier Barbier, Yves Desjardins, Denis Roy,
André Marette. Treatment with camu camu (Myrciaria dubia) prevents obesity by altering
the gut microbiota and increasing energy expenditure in diet-induced obese mice. Gut,
2018; gutjnl-2017-315565 DOI1: 10.1136 /gutjnl-2017-315565

Cite This Page:



http://www.ulaval.ca/
http://dx.doi.org/10.1136/gutjnl-2017-315565
https://www.sciencedaily.com/releases/2018/08/180830102540.htm#citation_mla
https://www.sciencedaily.com/releases/2018/08/180830102540.htm#citation_apa

° Chicago

Université Laval. "Amazonian fruit prevents obesity in overfed mice." ScienceDaily. ScienceDaily,
30 August 2018. <www.sciencedaily.com/releases/2018/08/180830102540.htm>.



https://www.sciencedaily.com/releases/2018/08/180830102540.htm#citation_chicago

BRICES

2. WEIRRODEAEEZIEEICRRIZIVIAET N OBEN

2018 £ 8 A 31 H

FERNSUR(TIBIN0. FLERIMENME TP MERRZ T I2VIF AN
BOTW2. RAN KRZEEFSES (BUSM) DOIARESE. MOY MAZEORFTESEHE T,
RRENEDLSITEILL RIERDIF > OB ZRE T AT Z I DIHDYIAETILD
FERICOVWTAERLTLS,

MWRIESIRESIRCEIEUTVIARELE LOBRIEIZOTHED, 2017 F(C(E WHO hiEE
fil 118 610 HHOIEFIREZFCERI 5 —5 T, 55 AL EOFITRMENEREEN
Jzo BBIC, RN 4 FEIMMEICROTVBEVOEERIIVA A EX T, SERNERIRM
ROIF > RFEL. 20BN ETANT 3IchDOENREIETINEE I 2N EART]
RIZELTWVS,

HWWEEE:
https://eurekalert.org/pub_releases/2018-08/buso-mmm083118.php

PUBLIC RELEASE: 31-AUG-2018

Mouse models may not accurately mimic
severity of gonorrheainfection

Boston University School of Medicine


https://eurekalert.org/pub_releases/2018-08/buso-mmm083118.php

(BOSTON) - There is an urgent need to develop a vaccine to prevent gonorrhea infection due to
rapidly increasing incidence and growing antibiotic resistance. BUSM researchers (in collaboration
with University of Toronto researchers) have beeninvestigating the use of animal models of
gonorrhea, to study how the infection evolves and for potential use to determine the efficacy of
next generation vaccines. They found that the mouse model may not fully reflect the severity of the

infection and the types ofimmune responses seen in humans.

Gonorrhea is a rapidly worsening publichealth threat. In 2017 more than 550,000 new cases of
gonorrhea were reported to the Centers for Disease Control and Prevention (a 67 percentincrease
from 2013), while the World Health Organization places global yearly incidence at 106.1 million
cases. Researchers believe these figures may underestimate the actual disease burden by up to
two-thirds. In addition, there is significant evidence that gonorrheais becomingincreasingly drug-
resistant. According to most experts in the field, these factors make it even more essential that we
develop effective gonorrhea vaccines and have adequate animal modelsin which to test their

efficacy.

nn

The use of modelsin infectious diseases to examine pathogenesis and potential vaccine
developmentis fraught with difficulties as many of these human specific pathogens have evolved
mechanisms ofinfection and immune evasion specific for humans. It is essential thatwhen models
are used, the details of their infections are fully examined to ensure they atleast somewhatmimic

whatoccurs in humans," said Lee M. Wetzler, MD, Professor of Medicine and Microbiology.
HitH
These findings appeared online in BMC Genomics.

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to
EurekAlert! by contributing institutions or for the use of any information through the EurekAlert

system.
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Body temperature regulation: How fever comes

Date:
September 4, 2018
Source:

Kanazawa University


https://www.sciencedaily.com/releases/2018/09/180904103238.htm

Summary:
Researchers performed a microdialysis study on mice to determine mechanisms
underlying the inflammatory response in the brain associated with fever that might be

used to develop new strategies for treatment.

FULL STORY
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Changes in body core temperature (A) and hypothalamic interstitial PGE2 concentration (B) in
mice injected with lipopolysaccharide (LPS). LPS was intraperitoneally injected to Slco2al+/+ or
Slco2al-/- miceat time 0 hr. Body temperature was measured by monitoring colonic temperature.
For PGE2 measurements, samples were collected by means of microdialysis, and subjectedto LC-
MS/MS analysis. (A) and (B) show mean values * S.E.M of 10 and 6 mice in each group,

respectively.

Credit: Kanazawa University

The appearance of fever is associated with the release in the hypothalamus
of a lipid compound called prostaglandin E2 (PGE2), which has an important
role in the regulation of body temperature. However, how PGE2 is supplied
to or maintain in the brain, and the role of membrane transporters (in



particular of the prostaglandin transporter OATP2A1, encoded by the gene
SLCO2A1)in this processstill needs to be elucidated.

To shed light on this question, Takeo Nakanishi at Kanazawa University, Japan, and colleagues
performed a microdialysis study on mice, published in the Journal of Neuroscience. The
researchers used mice with normal Slco2al, with total SlcoZal deficiency or with monocyte-
/macrophage-specific Slco2al deficiency. They first injected the mice with physiological saline,
observing the same bodytemperature for mice with and without SLCO2A1, indicating that the
presence of OATP2A1 does notaffect the basalbody temperature. They then administered to the
mice a pyrogen, lipopolysaccharide, that normally causes a fever. Indeed, mice with SlcoZ2al
developed a fever after 2h, whereas the pyrogenic effect of lipopolysaccharide was not observed in
mice with total SLCO2A1 deficiency. They further demonstrate the body temperature of mice with
monocyte-/macrophage-specific Slco2al deficiency was partially attenuated. Intriguingly, an
inhibitor of OATP2A1 injected to the brain of rats with normal Slco2al inhibited the febrile

response -- in this case onlyan initial rise in body temperature was observed.

The study reveals that the onset of fever is associated with increased PGE2 concentration in the
hypothalamus interstitial fluid, but not in the cerebrospinal fluid, thus OATP2A1 seems to work by
maintaining high levels of PGE2 in the hypothalamus, either by stimulatingits secretion from glial
cells in the hypothalamus and from brain capillary endothelial cells or by facilitatingits transport
through the blood-brain barrier. OATP2A1 seems to be involved in the secretion of PGE2 from
macrophages, but OATP2A1 in cells other than macrophages may also contribute to the febrile

response.

This newly gained insight of the mechanisms underlying the inflammatory response in the brain
associated with fever might be used to develop new strategies for treatment, pointing to OATP2A1

as a useful therapeutic target.

Story Source:

Materials provided by Kanazawa University. Note: Content may be edited for style and length.
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Maruyama, Kei Higuchi, Takashi Okura, Yoshiharu Deguchi, Ikumi Tamai. Prostaglandin
transporter OATP2A1/SLCO2A1is essential for body temperature regulation during fever.
The Journal of Neuroscience,2018;3276-17D01:10.1523 /INEUROSCI.3276-17.2018
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https://www.nih.gov/news-events/news-releases/longer-daily-fasting-

times-improve-health-longevity-mice

Thursday, September 6, 2018

Longer daily fasting times improve health
and longevity in mice

Increasing time between meals made male mice healthier overall and live longer compared to
mice who ate more frequently, according to a new study published in the Sept. 6, 2018 issue of
Cell Metabolism. Scientists from the National Institute on Aging (NIA) at the National Institutes

of Health, the University of Wisconsin-Madison, and the Pennington Biomedical Research



Center, Baton Rouge, Louisiana, reported that health and longevity improved with increased

fasting time, regardless of what the mice ate or how many calories they consumed.

“This study showed that mice who ate one meal per day, and thus had the longest fasting
period, seemed to have a longer lifespan and better outcomes for common age-related liver
disease and metabolic disorders,” said NIA Director Richard ]. Hodes, M.D. “These intriguing
results in an animal model show that the interplay of total caloric intake and the length of

feeding and fasting periods deserves a closer look.”

The scientists randomly divided 292 male mice into two diet groups. One group received a
naturally sourced diet that was lower in purified sugars and fat, and higher in protein and
fiber than the other diet. The mice in each diet group were then divided into three sub-groups
based on how often they had access to food. The first group of mice had access to food around
the clock. A second group of mice was fed 30 percent less calories per day than the first group.
The third group was meal fed, getting a single meal that added up to the exact number of
calories as the round-the-clock group. Both the meal-fed and calorie-restricted mice learned
to eat quickly when food was available, resulting in longer daily fasting periods for both

groups.

The scientists tracked the mice’s metabolic health through their lifespans until their natural
deaths and examined them post-mortem. Meal-fed and calorie-restricted mice showed
improvements in overall health, as evidenced by delays in common age-related damage to the
liver and other organs, and extended longevity. The calorie-restricted mice also showed
significant improvement in fasting glucose and insulin levels compared to the other groups.
Interestingly, the researchers found that diet composition had no significant impact on

lifespan in the meal fed and calorie restricted groups.

According to the study’s lead author, Rafael de Cabo, Ph.D., chief of the Translational
Gerontology Branch of the NIA Intramural Research Program, scientists have studied the
beneficial effects of caloric restriction for more than a century, but the impact of increased

fasting times has recently come under closer scrutiny.

“Increasing daily fasting times, without a reduction of calories and regardless of the type of

diet consumed, resulted in overall improvements in health and survival in male mice,” said de



Cabo. “Perhaps this extended daily fasting period enables repair and maintenance

mechanisms that would be absent in a continuous exposure to food.”

The researchers say their findings are encouraging for future studies on how these types of
time-restricted eating patterns might help humans to maintain healthy weight and reduce
some common age-related metabolic disorders. According to de Cabo, next steps for this
research include expanding these findings to other strains of mice and other lab animal

species using both sexes, and to find the potential translation of the findings in humans.

For more information on what the research shows about calorie restriction and fasting diets

in humans, visit https://www.nia.nih.gov/health/calorie-restriction-and-fasting-diets-what-

do-we-know.

This press release describes a basic research finding. Basic research increases our
understanding of human behavior and biology, which is foundational to advancing new and
better ways to prevent, diagnose, and treat disease. Science is an unpredictable and
incremental process — each research advance builds on past discoveries, often in unexpected
ways. Most clinical advances would not be possible without the knowledge of fundamental

basic research.

About the National Institute on Aging (NIA): The NIA leads the federal government effort
conducting and supporting research on aging and the health and well-being of older people.
The Institute’s broad scientific program seeks to understand the nature of aging and to extend

the healthy, active years of life. For more information on research, aging, and health, go

to www.nia.nih.gov.

About the National Institutes of Health (NIH): NIH, the nation's medical research agency,
includes 27 Institutes and Centers and is a component of the U.S. Department of Health and
Human Services. NIH is the primary federal agency conducting and supporting basic, clinical,
and translational medical research, and is investigating the causes, treatments, and cures for

both common and rare diseases. For more information about NIH and its programs, visit

www.nih.gov.

NIH...Turning Discovery Into Healthe
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Binge drinking affects male and female brains differently

Date:

September 10,2018
Source:

Frontiers

Summary:



Repeated binge drinkingactivates genesin an area of the brain linked to addiction
differently in males and females. Genes associated with hormone signaling and immune
function are affected by repeated binge drinking in female mice, whereas genes associated
with nerve signaling are affected in the males. These findings have implications for alcohol
abuse treatment, emphasizing the importance of considering the sex of patients when

developing effective pharmaceutical therapies.

FULL STORY

Gene expressionin an area of the brain linked to addiction is affected
differently by repeated binge drinkingin males and females, finds a new
study published today in Frontiersin Genetics. It reveals for the first time
that genes associated with hormone signaling and immune function are
affected by repeated binge drinkingin female mice, whereas genes
associated with nerve signaling are affected in males. These findings have
significant implications for the treatment of alcohol use disorder as they
emphasize the importance of tailoring effective therapies towards male and
female patients.

"We show that repeated binge drinking significantly alters molecular pathwaysin the nucleus
accumbens, a region of the brain linked to addiction. A comparison of activated pathways reveals
different responses in each sex, similar to that reported in recent research on male and female
mice tested during the withdrawal phase following chronicalcohol intoxication," says Deborah
Finn, a Professor of Behavioral Neuroscience at Oregon Health & Science University and a

Research Pharmacologist at the VA Portland Health Care System, USA.

She continues, "These findings are important as theyincrease our understanding of male and
female differences in molecular pathways and networks that can be influenced by repeated binge
drinking. This knowledge can help us identify and develop new targeted treatments for alcohol use

disorderin males and female patients."

Repeated binge drinking can be arisk factor for the development of alcohol dependence. Finn and

her colleagues wanted to determine whether repeated binge drinking produced different



responses in the brains of male and female mice, as has been found in alcohol-dependent mice

tested during the withdrawal phase.

To do this, they analyzed gene expression in an area of the brain linked to addiction, the nucleus
accumbens. Gene expression is the process where specific genes are activated to produce proteins
for use by the cell, e.g. as building blocks for new tissues or hormones. Gene regulation governs the

amountand timing of gene expression.

"We examined the effect of repeated binge drinking on the expression of 384 genes previously
identified as importantin addictionand mood disorders," says Finn. "Ofa total of 106 genes
regulated by binge drinking, only 14 were regulated in both males and females, representing
common targets to binge drinking. Interestingly, only 4 of these 14 genes were regulated in the

same direction and the top 30 genes regulated by binge drinking in each sex differed markedly."

The researchers analyzed the data further, to examine the likely overall effect the regulationand

expression of these genes would have on males and females.

"Ourresults suggested repeated binge drinkinghad a very different effect on the neuroadaptive
responses of the nucleus accumbens in males and females, with different pathways beingactivated
in each sex. Pathway analysis suggests hormone signaling and immune function were altered by
binge drinking in females, whereas nerve signalingwas a central target of binge drinking in

males," reports Finn.

This has important implications for the treatment of alcoholaddiction and emphasizes the need to

tailorindividual pharmaceutical treatments for male and female patients.

Finn explains, "We have shown that pharmacologically manipulatinga pathway in both sexes that
only was affected by binge drinking in males did not decrease binge drinking in females; binge
drinking was only decreased in males. A consideration of sex is critical in the development of

potential pharmacological therapies for the treatment of alcohol use disorder."

She concludes, "Future studies will determine whether the current gene expression changes

correspond to behavioral and /or physiological differences."
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Scientists block RNA silencing protein in liver to prevent

obesity and diabetes in mice

New treatment for a major health problem?

Date:
September 10,2018
Source:

Cincinnati Children's Hospital Medical Center


https://www.sciencedaily.com/releases/2018/09/180910111249.htm

Summary:
Obesity and its related ailments like type 2 diabetes and fatty liver disease pose a major
global healthburden, but researchersreport that blocking an RNA-silencing protein in the

livers of mice keeps the animals from getting fat-related and diabetic conditions.

FULL STORY

Obesity and its related ailments like type 2 diabetes and fatty liver disease
pose a major global health burden,butresearchersreportin Nature
Communications that blocking an RNA-silencing protein in the livers of mice
keeps the animals from getting fat and diabetic conditions.

Takahisa Nakamura, PhD, and colleagues at Cincinnati Children's Hospital Medical Center
genetically deleted a protein called Argonaute 2 (Ago2) from the livers of mice. Ago2 controls the
silencing of RNA in cells, affecting energy metabolism in the body, according to the study. When
Ago?2 silences RNA in the liver, it slows metabolism and liver's ability to process a high-fat diet, the

scientists report.

When they deleted Ago2 from the livers of mice, it was not toxic to the animals but it did stabilize
energy metabolism. This helped stave off obesityand prevented the mice from developing
diabetes and fatty liver disease, which can severely damage the vital organ -- which helps rid the

body of toxic substances.

"Although this is still basic science, we propose that there may be important translational
implications for our findings for chronic metabolic disorders like diabetes, fatty liver diseases, and
other obesity associated illnesses," said Nakamura, senior investigator and a member of the
Division of Endocrinology. "This allows us to explore the potential of finding a novel therapeutic

approach that alters energy balance in obesity and modulates the associated diseases."
Novel Science

The scientists caution the research is early stage. Their findings still need additional studyand
verification in laboratory models and the development of a practical therapeutic to inhibit Ago2 in

a clinical setting for patients. But the current paper provides a solid basis for subsequent work.



Ago2 was identified after the researchers conducted a thorough screen and analysis of the activity
ofgenes and their molecular targetsin the liver, such as critical proteins. They analyzed wild type
and genetically modified mice with high-fat diets by deleting certain proteins that are critical to

liver metabolism -- such as one called AMPK (AMP-activated proteinkinase).

Nakamura said thatidentifying Ago2'srole in the process "connects the dots" between how
proteins are translated in the liver, how energy is produced and consumed and the activity of
AMPKin these processes. He pointed out that disruption of these events is already a common

feature in obesity and its related illnesses.

Story Source:

Materials provided by Cincinnati Children's Hospital Medical Center. Note: Content may be
edited for style and length.

Journal Reference:

Cai Zhang, Joonbae Seo, Kazutoshi Murakami, Esam S. B. Salem, Elise Bernhard, Vishnupriya .
Borra, Kwangmin Choi, Celvie L. Yuan, Calvin C. Chan, Xiaoting Chen, Taosheng Huang, Matthew T.
Weirauch, Senad Divanovic, Nathan R. Qi, Hala Einakat Thomas, Carol A. Mercer, Haruhiko Siomi,
Takahisa Nakamura. Hepatic Ago2-mediated RNA silencing controls energy metabolism
linked to AMPKactivation and obesity-associated pathophysiology. Nature Communications,
2018;9(1)DOI:10.1038/s41467-018-05870-6

Cite This Page:



https://www.cincinnatichildrens.org/news/release/2018/obesity-diabetes-prevention
http://www.cincinnatichildrens.org/
http://dx.doi.org/10.1038/s41467-018-05870-6
https://www.sciencedaily.com/releases/2018/09/180910111249.htm#citation_mla
https://www.sciencedaily.com/releases/2018/09/180910111249.htm#citation_apa

° Chicago

Cincinnati Children's Hospital Medical Center. "Scientists block RNA silencing protein in liver to
prevent obesity and diabetes in mice: New treatment for a major health problem?." ScienceDaily.
ScienceDaily, 10 September 2018.
<www.sciencedaily.com/releases/2018/09/180910111249.htm>.



https://www.sciencedaily.com/releases/2018/09/180910111249.htm#citation_chicago

ERICRS
7. BPA KBDIFAT1YITHOTH, BERAVIAD EGERIRE
DR

2018 9 H 13 H

20 FERl. FAEESE EXT1/-)L A (BPA) EMHINBTIRTAY IR D, EERZE T
DXYIAZWE T DT 3AT9IT - ARAERICEBHL. NIAOREAREREIIDIEIZ
BIEEIT . EVBROFERZITO.

SETS Y RN KZEDATTESIE. BPA ZE ALV MRNIRAY T OI - RED
BPA DB G THOTH. YIRICERRDEIEZS|ECUTVWBRLIICRZ22EZ 9 A 13
H® Current Biology 56 TFH&UIZ.

HRBESOHEBNADY RINAAIFFET. [BPA JU—ToHo>THRKTH. BN RIEED
ELOBUEERI TIATWIRBEBZETEROIEVSTEDLIT,

RM5LE
https://www.sciencedaily.com/releases/2018/09/180913113940.htm

BPA replacementsin plastics cause reproductive

problems in lab mice

Date:
September 13,2018
Source:

Cell Press
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Summary:
Twenty years ago, researchers made the accidental discovery that BPA had leached out of
plastic cages used to house female mice in the lab, causing an increase in chromosomally
abnormal eggs. Now, the same team is back to report that the array of alternative
bisphenolsnow used to replace BPA in BPA-free bottles, cups, cages, and other items

appear to come with similar problems for their mice.
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Twenty years ago, researchersmade the accidental discovery that the now
infamous plastics ingredient known as bisphenol A or BPA had inadvertently
leached out of plastic cages used to house female mice in the lab, causing a
suddenincrease in chromosomally abnormal eggs in the animals. Now, the
same team is back to reportin the journal Current Biology on September 13
that the array of alternative bisphenols now used to replace BPA in BPA-free
bottles, cups, cages, and other items appear to come with similar problems
for their mice.



"This paper reports a strange déja vu experience in our laboratory," says Patricia Hunt of

Washington State University.

The new findings were uncovered much as before as the researchers again noticed a change in the
data coming out of studies on control animals. Again, the researchers traced the problem to
contamination from damaged cages, but the effects this time, Hunt says, were more subtle than
before. That's because not all of the cages were damaged and the source of contamination

remained less certain.

However, she and her colleagues were able to determine that the mice were being exposed to
replacement bisphenols. They also saw that the disturbance in the lab was causing problems in the

production of both eggsand sperm.

Once they got the contamination under control, the researchers conducted additional controlled
studies to test the effects of several replacement bisphenols, includinga common replacement
known as BPS. Those studies confirm that replacement bisphenols produce remarkably similar

chromosomal abnormalities to those seen so manyyears earlier in studies of BPA.

Hunt notes that the initial inadvertent exposure of their animals was remarkably similar to what
might happen in people using plastics in that the exposure was accidental and highly variable. Not
all ofthe animals' cages were damaged, and so the findings differed amonganimals in different

cages.

She adds that -- although determining the levels of human exposure is difficult -- their controlled
experiments were conducted usinglow doses of BPS and other replacement bisphenols thought to

be relevant to exposure in people using BPA-free plastics.

These problems, ifthey hold true in people as has been shown in the case of BPA, will carry over to
future generations through their effects on the germline. The researchers showed that, if it were
possible to eliminate bisphenol contaminants completely, the effects would still persist for about

three generations.

Hunt says more workis needed to determine whether some replacement bisphenols might be
safer than others, noting that there are dozens of such chemicalsnow in use. She also suspects that
other widely used and endocrine-disrupting chemicals, including parabens, phthalates, and flame

retardants, may be having similarly adverse affects on fertility that warrant much more study.



"The ability to rapidly enhance the properties of a chemical has tremendous potential for treating
cancer, enhancing medical and structural materials, and controlling dangerous infectious agents,"
the researchers write. "Importantly, this technology has paved the way for 'green chemistry,' a
healthier future achieved by engineering chemicals to ensure against hazardous effects. Currently,
however, regulatory agencies charged with assessing chemical safety cannot keep pace with the
introduction of new chemicals. Further, as replacement bisphenolsillustrate, it is easier and more
cost effective under current chemical regulations to replace a chemical of concern with structural

analogs rather than determine the attributes that make it hazardous."

Hunt's advice to consumers nowis simple: BPA-free or not, "plastic products that show physical

signs of damage or aging cannotbe considered safe."

Support for these studies was provided from the NIH.
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Gene therapy via skin protects mice from lethal cocaine

doses

Modified skin grafts quickly degrade the drug and reduce drug-seeking
behavior

Date:
September 17,2018
Source:
University of Chicago Medical Center
Summary:
A new study shows that skin stem cells, modified via CRISPR and transplanted back to

donor mice, can protectaddicted mice from cocaine-seeking and overdose.

FULL STORY

Thereare no approved medications to treat either cocaine addiction or
overdose. Frequentusers tend to become less and less sensitive to the drug,
leading to stronger or more frequent doses. The typical resultis addiction.
Exposureto the drug, or to drug-associated cues, even after long periods of
abstention, often leads to relapse.

In the September 17, 2018 issue of Nature Biomedical Engineering, a University of Chicago
research team led by Ming Xu, PhD, professor of Anesthesia & Critical Care, and Xiaoyang Wu, PhD,
assistant professorin the Ben May Departmentfor Cancer Research, describe a novel approach
that was able to stifle the desire for cocaine and to protect against an overdose -- when tested in in

mice.

The researchers had the three crucial mechanisms necessary to treat overdose and prevent

addiction, according to Xu.

"We had an effective enzyme that can degrade cocaine with high efficiency," he said. "We had

CRISPR, a genetic tool that enabled us to introduce a gene of interest inside the cell without



affecting other genes. And, most importantly we had technology, developed by my colleague
Xiaoyang Wu, to put genetically modified skin cellsback into an immunocompetent recipient. That

saved us alot oftrouble.”

The enzyme, butyrylcholinesterase (BChE), can degrade cocaine. But because ofits short half-life,

injecting BChE directly into muscle tissue has a profoundly limited effect.

To make long-lasting BChE, the authors collected primary epidermal basal progenitor/stem cells

from newborn mice. They used CRISPR to deliver engineered human BChE to the cells.

Then they used a technique, developed by Wu, to prepare skin organoids and transplant them
backto the donor animals, where they act as a depot for robust expression and secretion of hBChE
into the blood stream. This efficiently protected the mice from cocaine-seeking and cocaine-

induced relapse. It even prevented the death of mice exposed to uniformly lethal doses of cocaine.

Cutaneous gene therapycan be used as a "safe and effective way for treatment of non-skin
diseases, including drug abuse, a scenario that has not been explored before,” the authors note.
"We demonstrated key evidence that engineered skin transplants can efficiently deliver hBChE in

vivo and protect againstcocaine-seeking and overdose."

These stem cells were well tolerated by the injected mice. The grafted skin cells exhibited normal

epidermal stratification, proliferation and cell death.

Mice who received these skin grafts were able to remove cocaine from the bloodstream much
faster than normal mice. They were able to withstand cocaine overdoses that would be lethal to

100 percent of unprotected mice.

Treated mice were lesslikely than untreated mice to enter environments previously associated

with cocaine use. Mice exposed to alcohol, however, retained a learned fondness for that drug.

"Our study demonstrates thattransplantation of genome-edited skin stem cells can be used to
deliver an active cocaine hydrolase longterm in vivo," the authors concluded. They showed that
epidermal stem cells "can be successfully employed for ex vivo gene therapy, as efficient genetic

manipulation is possible with minimal risk."

Skin transplantation protocols have been in clinical use for decadesin the treatment of burn
wounds, as well as vitiligo and skin genetic disorders, the authors note. These regenerated skin

grafts "are stable and have been shown to survive long-term."



The skin-derived expression of hBChE in host mice with intact immune systems was stable for
more than 10 weeks without significant decrease in hBChE. This suggests that the skin

environment may limit any potential immune reaction toward hBChE.

The oldest mice in this study are now 12 months old and healthy, the authors note, which supports
the feasibility of cutaneous gene therapy. "Taken together, our results show promise of cutaneous

gene therapy as a safe and cost-effective therapeutic option for cocaine abuse in the future."

For cocaine addicts or those prone to cocaine abuse, this approach could reduce drug-seekingand
protect against cocaine overdose, potentially making them "immune" to further cocaine abuse.
This skin cell-based approach can potentially be used to treat alcohol, nicotine and opioid abuse

and co-abuse.

Creative thinking about cocaine addiction and overdose is needed. About five percent of young
adults in the United States (1.7 million people aged 18 to 25) have used cocaine atleast once,
according to the 2015 National Survey on Drug Use and Health. More than 900,000 Americans are

dependenton, or abuse, this popular butillegal drug.

This study was funded by grants from the National Institutes of Health, the American Cancer
Society and the V Foundation. Additional authors were Yuanyuan Li, Qingyao Kong, Jiping Yue and

Xuewen Gou, all from the University of Chicago.
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New drug blocks pancreatic cancer growth in mice, study

finds

Date:
September 25,2018
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Summary:
A newly developed drug can prevent the most common type of pancreatic cancer from
growing and spreadingin laboratory mice, according to a new study. The study also
demonstrated in mice that the drug, Metavert, may prevent patients from developinga

resistance to currently used pancreatic cancer chemotherapies.

FULL STORY

A newly developed drugcan prevent the most common type of pancreatic
cancer from growing and spreadingin laboratory mice, accordingto a study
led by Cedars-Sinai.

The study, published recently in the journal Gastroenterology, also demonstrated in mice that the
drug, called Metavert, may prevent patients from developinga resistance to currently used

pancreatic cancer chemotherapies.

"This is an exciting step toward improving survival ratesin pancreatic cancer patients," said study
lead author Mouad Edderkaoui, PhD, assistant professor of Medicine and Biomedical Sciences at
the Samuel Oschin Comprehensive Cancer Institute at Cedars-Sinai. "If the results are confirmed in
humans, we could have a drug with the potential to significantly extend the lives of patients with

pancreatic ductal adenocarcinoma (PDAC), which is very difficult to treat."

Pancreatic cancer is the third-leading cause of cancer-related death in the United States, according
to the American Cancer Society. Thisyear, about 55,000 people in the U.S. will be diagnosed with
the disease and more than 44,000 will die, making it one ofthe deadliest cancers. The pancreatic

cancer five-year survival rate is 7 percent.

Ninety-five percent of pancreatic cancer patients are diagnosed with PDAC, which develops from
cells lining small tubes in the pancreas. PDAC can be difficult to treat because the cancer cells
prompt normal cells thatreside in the pancreas -- called stellate cells -- to produce pancreatic scar
tissue. Scar tissue makes it difficult for chemotherapy agents and blood to enter the pancreas, said
study seniorauthor Stephen]. Pandol M.D,, director of Basicand Translational Pancreas Research

at Cedars-Sinai.



The cancer and stellate cell interaction also creates an environment that stimulateslocal tumor
growth and cancer spread to distant sites in the body, said Pando], a professor of Medicine at
Cedars-Sinai. Additionally, the activity levels of certain enzymesrev up, fueling resistance to

cancer treatments.

"['ve seen patients who respond to therapy for a while, and then the disease takes off because the
cancer becomes smart -- it blocks chemotherapy from working," Pandol said. "Metavert targets

thataction."

Overa four-year period, the investigators designed and synthesized new chemicals that inhibit
cancer cell activity. They discovered that Metavert blocked drug resistance and also significantly
boosted the positive effects of radiation and two chemotherapy agents commonly used in humans.

In one of the mouse studies, Metavert increased the survival rate by about 50 percent.

The investigators currently are developing a version of the drug to test in humans, Pandol said.
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