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< I >Lactating mice pass along common antimicrobia | EurekAlert!

NEWS RELEASE 27-JUL-2022

Lactating mice pass along common
antimicrobial to pups, initiating liver damage



https://www.eurekalert.org/news-releases/960140

Triclosan is used in everything from cleaners to pesticides to toys; researchers say exposure
early in life may lay groundwork for future development of fatty liver disease
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IMAGE: ROBERT TUKEY, PHD, IS PROFESSOR OF PHARMACOLOGY AT UC SAN DIEGO SCHOOL OF
MEDICINE. view more

In mouse studies, researchers at University of California San Diego School of Medicine
report that lactating mothers expose their feeding pups to triclosan, an antimicrobial
commonly used in consumer products, resulting in early signs of liver damage that can
eventually lead to more serious impairment and illness, such as nonalcoholic fatty liver
disease (NAFLD) and nonalcoholic steatohepatitis (NASH).

The findings published in the July 27, 2022 online issue of Nature Communications.


https://www.eurekalert.org/releaseguidelines
https://www.eurekalert.org/multimedia/943995
https://www.eurekalert.org/multimedia/943995
https://www.eurekalert.org/multimedia/943995
https://www.nature.com/articles/s41467-022-31947-4.pdf
https://www.eurekalert.org/multimedia/943995

NAFLD is the most common chronic liver condition in the United States, affecting an
estimated 100 million adults. It occurs when fat accumulates in liver cells due to causes
other than excessive alcohol use, impairing organ function. The precise cause is not known,
but diet and genetics play substantial roles. Up to 50 percent of obese people are believed
to have NAFLD.

Approximately 20 percent of persons with NAFLD transition to NASH, a more advanced form
of the disease characterized by increasingly severe inflammation and organ damage that
may result in scarring of the liver, cirrhosis and cancer.

According to a study published by UC San Diego scientists in June 2022, NASH is the fastest
growing cause of liver cancer deaths globally, especially in the Americas. It is driven by

rapidly rising obesity rates. The prevalence of obesity in the U.S. in 2017 was 42.4 percent,
according to the Centers for Disease Control, up from 30.5 percent in 2000.

The prevalence of NAFLD in children is rising, along with obesity rates in the young. It is
estimated that 9.6 percent of children ages 2 to 19 years have NAFLD. A recent study by UC
San Diego scientists found that pediatric NAFLD increases the risk of developing type 2
diabetes later in life.

Triclosan is an ingredient added to diverse consumer products to reduce or prevent
microbial contamination, including soaps, toothpaste, cosmetics, clothing, furniture,
kitchenware, pesticides and toys.

“Triclosan is a broad-spectrum antimicrobial agent that is used in many personal care
products, and impregnated in numerous different materials, ranging from clothing to food
packaging. It has been linked to multiple adverse health effects,” said the study's
corresponding author Robert H. Tukey, PhD, professor in the Department of Pharmacology
at UC San Diego School of Medicine.

In 2016, fueled by rising evidence and public health concerns, the U.S. Food and Drug

Administration banned the use of triclosan in some products and required premarket
approval for others. It remains an ingredient in many products.

Two years ago, Tukey, study co-author Michael Karin, PhD, Distinguished Professor of
Pharmacology and Pathology at UC San Diego School of Medicine, and colleagues published
evidence that triclosan exposure worsened fatty liver disease in mice fed a high-fat diet. The

latest research builds upon how that happens, showing that triclosan is passed from
nursing mothers to pups, who develop early signs of fatty liver pathogenesis and perhaps a
greater likelihood of fatty liver disease later in life.

The researchers exposed pregnant females to triclosan in their diet and found that it was
efficiently transferred by lactation to newborn mice, causing significant fatty liver during the


https://health.ucsd.edu/news/releases/Pages/2022-06-06-causes-of-liver-cancer-are-changing-around-the-world-some-up-some-down.aspx
https://ucsdnews.ucsd.edu/pressrelease/pediatric-liver-disease-increases-risk-of-developing-type-2-diabetes
https://health.ucsd.edu/news/releases/pages/2014-11-17-dirty-side-of-soap.aspx
https://ucsdnews.ucsd.edu/pressrelease/antimicrobial-soap-additive-worsens-fatty-liver-disease-in-mice

suckling period, and resulting in hepatosteatosis, triglyceride accumulation, endoplasmic
reticulum stress, signs of inflammation and liver fibrosis. Two key metabolic regulators
responsible for triclosan-induced fatty liver disease were identified.

“Early exposure to triclosan appears to trigger pathologies that resemble NAFLD and NASH:
toxicant associated fatty liver disease and toxicant associated fatty liver disease, which may
predispose development of pediatric NAFLD and NASH,” said Tukey. “Recent increases in
pediatric NAFLD could be a consequence of mother-to-child transmission of environmental
toxicants like triclosan.”

Co-authors include: Andre A. Weber, Xiaojing Yang, Elvira Mennillo, Jeffrey Ding, Jeramie D.
Watous, Mohit Jain and Shujuan Chen, all at UC San Diego.
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< FE > Cool room temperature inhibited cancer growth in mice (medicalxpress.com)

Cool room temperature inhibited cancer
growth in mice



https://medicalxpress.com/news/2022-08-cool-room-temperature-inhibited-cancer.html
http://ki.se/?l=en

Turning down the thermostat seems to make it harder for cancer cells to grow,
according to a study in mice by researchers at Karolinska Institutet in Sweden. The
study, published in the journal Nature, found that chilly temperatures activate heat-
producing brown fat that consumes the sugars the tumors need to thrive. Similar
metabolic mechanisms were found in a cancer patient exposed to a lowered room
temperature.

"We found that cold-activated brown adipose tissue competes against tumors for
glucose and can help inhibit tumor growth in mice," says Professor Yihai Cao at the
Department of Microbiology, Tumor and Cell Biology, Karolinska Institutet, and
corresponding author. "Our findings suggest that cold exposure could be a
promising novel approach to cancer therapy, although this needs to be validated in
larger clinical studies."

The study compared tumor growth and survival rates in mice with various types of
cancer, including colorectal, breast and pancreatic cancers, when exposed to cold
versus warm living conditions. Mice acclimatized to temperatures of 4 degrees
Celsius had significantly slower tumor growth and lived nearly twice as long
compared with mice in rooms of 30 degrees Celsius.

To find out why that is, the researchers analyzed markers in the tissue to study
cellular reactions and used imaging tests to examine glucose metabolism. Cancer
cells typically need large amounts of glucose, or sugar, to grow.

They found that cold temperatures triggered significant glucose uptake in brown
adipose tissue, also known as brown fat, a type of fat that is responsible for keep the
body warm during cold conditions. At the same time, the glucose signals were barely
detectable in the tumor cells.

When the researchers removed either the brown fat or a protein crucial for its
metabolism called UCP1, the beneficial effect of the cold exposure was essentially
wiped out and the tumors grew at a pace on par with those that were exposed to



https://medicalxpress.com/tags/cancer+therapy/
https://medicalxpress.com/tags/brown+fat/
https://medicalxpress.com/tags/cold+exposure/

higher temperatures. Similarly, feeding tumor-bearing mice with a high sugar drink
also obliterated the effect of cold temperatures and restored tumor growth.

"Interestingly, high sugar drinks seem to cancel out the effect of cold
temperatures on cancer cells, suggesting that limiting glucose supply is probably
one of the most important methods for tumor suppression,” Yihai Cao says.

To study the human relevance of the findings, the researchers recruited six healthy
volunteers and one patient with cancer undergoing chemotherapy. Using positron
emission tomography (PET) scanning, the researchers identified a significant
amount of brown fat activated in the neck, spine and chest area of healthy adults
wearing shorts and T-shirts while being exposed to a slightly chilly room temperature
of 16 degrees Celsius for up to six hours per day for two weeks.

The patient with cancer wore light clothing while spending time in rooms of 22
degrees Celsius for a week and then in rooms of 28 degrees Celsius for four days.
Prior research has shown that even though there are significant individual
differences, 28 degrees Celsius is generally considered a comfortable environmental
temperature (the thermoneutral temperature) for most inactive humans. The
imaging scans picked up increased brown fat and lowered tumor glucose uptake
during the lower versus the higher temperature.

"These temperatures are considered tolerable by most people,” Yihai Cao says. "We
are therefore optimistic that cold therapy and activation of brown adipose

tissue with other approaches such as drugs could represent another tool in the
toolbox for treating cancer."

Explore further

Cold temps may help to combat obesity and related metabolic diseases by reducing
inflammation, researchers find

More information: Yihai Cao, Brown-fat-mediated tumour suppression by cold-altered global
metabolism, Nature (2022). DOI: 10.1038/s41586-022-05030-
3. www.nature.com/articles/s41586-022-05030-3

Journal information: Nature

Provided by Karolinska Institutet
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< 33> Sterile mice produce rat sperm (bioengineer.orq)

|Sterile mice produce rat sperm

BIOENGINEER

August 4, 2022
Researchers generated rat sperm cells inside sterile mice using a technique called

blastocyst complementation. The advance appears August 4 in the journal Stem Cell

Reports.


https://bioengineer.org/sterile-mice-produce-rat-sperm/
https://bioengineer.org/author/admin/
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Credit: Joel Zvick/ETH Zurich

Researchers generated rat sperm cells inside sterile mice using a technique called
blastocyst complementation. The advance appears August 4 in the journal Stem Cell
Reports.

“Our study shows that we can use sterile animals as hosts for the generation of germ
cells from other animal species,” says senior author Ori Bar-Nur, a stem cell biologist at
ETH Zurich. “Aside from a conceptual advancement, this notion can be utilized to
produce endangered animal species gametes inside more prevalent animals. Other
implications may involve an improved method to produce rat transgenic models for

biomedical research.”

Pluripotent stem cells (PSCs) provide a powerful tool for biomedical research, but the
generation of gametes in the form of eggs or sperm cells from PSCs is a highly

challenging endeavor. In prior studies, researchers used a technique called blastocyst



complementation to generate rat organs in mice using PSCs and mutated mouse
embryos that cannot produce specific organs. Building on this work, Bar-Nur and his
collaborators wondered whether it would be possible to generate rat sperm inside mice

that carry a genetic mutation that otherwise renders them sterile.

To test this idea, the researchers injected rat PSCs into mouse embryos to produce
mouse-rat chimeras. An essential gene for sperm production was mutated in the mouse
blastocysts. The rat stem cells developed together with the mouse cells, thereby
generating a chimeric animal composed of genotypes from the two species. As a
consequence of the genetic sterility-inducing mutation, an empty niche developed
inside the testes, which enabled the rat cells to colonize them and exclusively generate
rat sperm in mouse-rat chimeras. The sperm cells could fertilize rat egg cells, but the

embryos did not develop normally or give rise to live offspring.

“We were surprised by the relative simplicity by which we could mix the two species to
produce viable mouse-rat chimeras. These animals, by large, appeared healthy and
developed normally, although they carried both mouse and rat cells in a chimeric
animal,” Bar-Nur says. “The second surprise was that indeed all the sperm cells inside
the chimeras were of rat origin. As such, the mouse host environment, which was sterile
due to a genetic mutation, was still able to support efficient sperm cell production from

a different animal species.”

Although the researchers were able to generate rat sperm cells that morphologically
appeared indistinguishable from normal rat sperm cells, these cells were immotile and
the fertilization rates of rat eggs was significantly lower in comparison to rat sperm
cells produced in rats. Nonetheless, the work provides a proof-of-principle that one can
generate sperm cells of one animal species in another by mixing the two species in an
artificially generated organism called a chimera. Using sterile mice for genetically
modified rat PSCs may speed up the production of transgenic rats to model human

diseases in biomedical research.

Moving forward, the researchers will try to produce live animals from rat sperm cells
that have been produced in mouse-rat chimeras. “We will need to improve the
technique and demonstrate that rat sperm produced in mice can give rise to adult rats

when fertilizing rat eggs,” Bar-Nur says.



A more distant plan is to adapt this technique for the production of gametes from
endangered rodent species to support animal species conservation efforts. “For
example, to the extent we can procure stem cells from an endangered rodent, which at
some point in time might become extinct, we may be able to employ the same method to
produce its germ cells via chimera production with mice,” Bar-Nur says. “However, it is
important to note that several scientific hurdles will need to be overcome to adapt this
technique to other animal species. In addition, one still needs to showcase the
production of female reproductive cells (i.e., eggs) in female sterile mice, especially if we

envision utilizing this technology for species conservation efforts.”
Hit#

This work was supported by startup funds from ETH Zurich. Other support was
provided by the Swiss National Science Foundation, the Good Food Institute
Foundation, the Novartis Foundation for Medical-Biological Research, the Helmut

Horten Foundation, and the European Research Council.

Stem Cell Reports, Zvick et al. “Exclusive generation of rat spermatozoa in sterile mice
utilizing blastocyst complementation with pluripotent stem cells.”
https://www.cell.com/stem-cell-reports/fulltext/S2213-6711(22)00364-2

Stem Cell Reports, published by Cell Press for the International Society for Stem Cell
Research (@ISSCR), is a monthly open-access forum communicating basic discoveries in
stem cell research, in addition to translational and clinical studies. The journal focuses
on shorter, single-point manuscripts that report original research with conceptual or
practical advances that are of broad interest to stem cell biologists and clinicians. Visit
http://www.cell.com/stem-cell-reports. To receive Cell Press media alerts, please

contact press@cell.com.
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< B3> Alcohol use can alter gut microbes, but not i | EurekAlert!

NEWS RELEASE 11-AUG-2022

Alcohol use can alter gut microbes, but not in
the way you might think

Excessive alcohol consumption can cause bacterial overgrowth in gut, but mouse studies
found this imbalance doesn't appear to play major role in alcoholic liver disease risk



https://www.eurekalert.org/news-releases/961591
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Chronic alcohol use is a major cause of liver damage and death: Approximately 30,000
persons in the United States die annually from alcoholic liver diseases, such as cirrhosis.
Among the negative impacts of excessive alcohol use is its ability to adversely affect the gut
microbiome, though how that happens has been a mystery, since the majority of consumed
alcohol is absorbed in the mouth and stomach and does not reach the intestines.

In a new study, published August 8, 2022 in Nature Communications, researchers at
University of California San Diego, with colleagues elsewhere, propose an answer:
Reprogramming of gut microbiota is caused by acetate produced by the liver diffusing back
into the intestines where it becomes a carbon source to support bacterial growth.

“You can think of this a bit like dumping fertilizer on a garden,” said co-corresponding
author Karsten Zengler, PhD, professor in the departments of Pediatrics and Bioengineering
at UC San Diego School of Medicine and Jacobs School of Engineering, respectively. “The
result is an explosion of imbalanced biological growth, benefitting some species but not
others.”

Bernd Schnabl, MD, professor of medicine and gastroenterology at UC San Diego School of
Medicine, is the other co-corresponding author.

Acetate is a nutrient used in cellular metabolism and has roles in appetite regulation, energy
expenditure and immune response. In moderate levels, it promotes overall health, from
improved cardiac function to enhanced red blood cell production and memory function. In
excessive levels, it is associated with metabolic changes linked to disease, including cancer.

In the latest study, Zengler and colleagues fed mice a molecule that could be broken down
into three acetates in the rodents’ gut. The researchers noted the animals’ intestinal
microbiota were altered by the additional acetate in a way similar to what they observed
when feeding alcohol to the mice, but without damaging effects to their livers.

“Chronic alcohol consumption is associated with lower intestinal expression of antimicrobial
molecules. Persons will alcohol-related liver disease commonly have bacterial overgrowth in
their guts,” said Zengler. “These findings suggest that microbial ethanol metabolism does
not contribute significantly to gut microbiome dysbiosis (imbalance) and that the
microbiome altered by acetate does not play a major role in liver damage.”

“The situation is more complicated than previously assumed. It's not as simple as more
ethanol equals microbiome changes and thus, microbiome dysbiosis equals more liver
disease. While this finding does not translate to imminent new treatments for alcoholic liver


https://www.eurekalert.org/releaseguidelines
https://www.nature.com/articles/s41467-022-31973-2

disease, it will help to delineate the effect of acetate on the microbiota and help refining
future study designs.”

The authors said the findings are important because they move the investigation past
whether “changes in the gut microbiome are related to ethanol consumption per se are
critical ... and towards identifying bacteria that are causal for deleterious effects of alcohol
consumption, rather than side-effects either of consumption or disease.”

Co-authors include: Camerson Martino, Livia S. Zaramela, Bei Gao, Mallory Embree, Janna
Tarasova, Seth J. Parker, Yanhan Wang, Huikuan Chu, Peng Chen, Kuei-Chuan Lee, Daniela
Domingos Glazerani, Asama Lekbua, Maxwell Neal and Rob Knight, all at UC San Diego;
Jivani M. Gengatharan and Christian M. Metallo, UC San Diego and Salk Institute for
Biological Studies; and Hidekazu Tsukamoto, Southern California Research Center for ALPD
and Department of Veterans Affairs Greater Los Angeles Healthcare System.
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Normal liver tissue (top) and a liver cancer nodule (bottom) containing many dividing cells
(labeled in green). Red color indicates blood vessels. Credit: Jiandie Lin, Ph.D., University of
Michigan Life Sciences Institute.

A hormone secreted by fat cells can restrain the growth of liver tumors in mice,
according to a new study from the University of Michigan Life Sciences Institute.

The findings offer a proof-of-concept for developing therapies against hepatocellular
carcinoma, the most common form of liver cancer.

Jiandie Lin and his team use mice as a model to study how molecular and cellular
changes are affected by nonalcoholic fatty liver disease, and how these changes
consequently lead to the progression of this disease. While it begins as a relatively
benign accumulation of fat in the liver, the disorder can develop into nonalcoholic
steatohepatitis, or NASH, which increases the risk for liver cancer.

The liver contains scores of different cell types, including various immune cells.
Using single-cell RNA sequencing, a technology for probing gene expression of
individual cells within complex tissues, Lin and his team previously constructed a
liver cell atlas and a blueprint of intercellular signaling in healthy and NASH mouse
livers.

For this latest study, published in Cell Metabolism, the scientists wanted to identify

specific molecular changes in the NASH state that disrupt balance and interactions
of these cell types, as potential therapeutic targets to reverse the progression from
NASH to cancer.


http://www.umich.edu/
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https://medicalxpress.com/tags/cellular+changes/
https://medicalxpress.com/tags/liver+disease/
https://medicalxpress.com/tags/immune+cells/

"Liver cancer in NASH patients is different from cancers caused by viral hepatitis, in
that it often develops in the absence of liver cirrhosis," said Lin, a faculty member at
the U-M Life Sciences Institute and the study's senior author. "We suspect that
different disease mechanisms may be engaged in NASH-related liver cancer."

Lin and colleagues observed changes in two types of immune cells in particular that
appear to contribute to the development of HCC. In mouse livers with NASH, T
cells—the immune cells that normally fight infected or damaged cells, such

as cancerous cells—showed hallmarks of functional impairments. At the same time,
the team found that a second type of immune cell, called macrophages, acquired
molecular features typically associated with cancers.

"These changes we saw in macrophages and T cells resemble the tumor
microenvironment, but they are happening even before any cancer becomes
apparent,” said Lin, who is also a professor of cell and developmental biology at the
U-M Medical School. "It gives us a hint that maybe these changes in the liver
microenvironment could provide fertile ground for liver cancer cells to appear and
grow. It almost looks like the liver, once it develops NASH, is already preparing for
cancer cells to thrive."

The team also identified a hormone that serves as a checkpoint for disease
progression, and it appears to have potential as a treatment: neuregulin 4, or NRG4.

Lin's team previously revealed that NRG4—a hormone that is secreted primarily
by fat cells—can protect mouse livers against NASH, and that a decrease or loss of
this hormone leads to more severe levels of liver disease.

Now, the team has found that the hormone can suppress hepatocellular carcinoma
in NASH mice. Their findings show that mice lacking the hormone NRG4 develop
more severe NASH and more liver tumors than mice with normal levels of NRG4.

When the scientists boosted levels of the hormone in mice—either by genetically
elevating the expression of NRG4 in fat tissues or by treating mice with a
recombinant NRG4 fusion—the increased levels of NRG4 suppressed NASH liver
cancer progression.

"A lot of studies on liver cancer focus on the cancerous liver cells themselves: how
they proliferate and how they evade the immune system," Lin said. "But our findings
break out of this liver-centered framework, showing a fat-derived hormone could
actually reprogram the liver environment and have a very big impact on liver

cancer development.”

More research is needed before NRG4 can be pursued as a therapeutic

for hepatocellular carcinoma. Lin and his team now plan to investigate approaches
for improving the hormone's effectiveness and to better understand the nature
underlying its regulation of macrophages and T cells in the liver.
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Explore further

Fat hormone linked to progression of fatty liver disease may hold key to new treatments

More information: Jiandie Lin, Neuregulin 4 suppresses NASH-HCC development by
restraining tumor-prone liver microenvironment, Cell Metabolism (2022). DOI:
10.1016/j.cmet.2022.07.010. www.cell.com/cell-metabolism/f ... 1550-4131(22)00309-6

Journal information: Cell Metabolism

Provided by University of Michigan
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The new study can be used to make predictions for species not directly
included in the research, such as this sugar glider possum.

By Charlotte Elton - Updated: 23/08/2022 - 13:01

Llamas, bears and elephants are more likely to withstand climate change than
mice and lemmings, according to a new study.

This is because they live longer and have fewer offspring, University of Southern
Denmark researchers have found.

As extreme weather events become more common, all animals will feel the heat
- but some are more vulnerable than others.

“We can see a clear pattern,” says biologist Owen Jones, one of the study's
authors.

“Animals that live a long time and have few offspring are less vulnerable
when extreme weather hits than animals that live for a short time and have
many offspring.

“Examples are llamas, long-lived bats and elephants versus mice, possums and
rare marsupials such as the Woylie.”


https://twitter.com/euronews
https://www.euronews.com/green/2022/03/08/how-can-this-bongo-park-save-a-species-from-extinction
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o Cheetahs are being reintroduced to India after 70 years of extinction
« Long lost iguana 'born again' on Galapagos Island after nearly two
centuries of extinction

WHICH SPECIES CAN WITHSTAND CLIMATE CHANGE BEST?

Over the past 10 years, researchers analysed population fluctuations in 157
mammal populations.

After cross-checking this data with information on extreme weather events, they
determined which species have the best survival odds.

The African elephant, Siberian tiger, chimpanzee, greater horseshoe bat, llama,
vicufia and white rhinoceros are likely to survive heavy rainfall or prolonged
drought.
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Chimpanzees - and other large mammals with long life spans - are more likely to withstand
extreme weather eventscanva

So too are the grizzly bear, American bison, klipspringer and Schreibers's bat.

On the other hand, extreme weather will hit the Azara's grass mouse, olive grass
mouse, elegant fat-tailed mouse opossum and Canadian lemming hard.

The Tundra vole, Arctic fox, stoat, common shrew, woylie and arctic
ground squirrel will also struggle.

This is because short-lived animals are more vulnerable to short-term
population changes.

For example, a drought might decimate a mice population by destroying most
of its food. Many of its reproductive members may perish before the drought is
over.

In comparison, larger mammals can wait for better times to reproduce, or invest
all of their energy in one offspring.
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https://www.euronews.com/green/2022/08/11/in-pictures-europes-mighty-rivers-are-drying-up-in-the-climate-driven-drought

ooy bhdrionl S ' 75X Y (T LN A Lo D

Short-lived animals like shrews are more vulnerable to short-term population changes.Canva

DOES THIS MEAN THAT LARGER ANIMALS ARE SAFE FROM EXTINCTION?

This does not mean that larger animals are safe from extinction - or that
smaller animals are inevitably doomed.

Smaller mammals with shorter lifespans can also ‘boom’ back more quickly, due
to prolific rates of reproduction.

“These small mammals react quickly to extreme weather, and it goes both ways.
Their vulnerability to extreme weather should therefore not be equated with a
risk of extinction,” says report co-author John Jackson.

However, all animals - including large ones that are best able to
withstand extreme weather - are also threatened by various other existential
risks.

“Habitat destruction, poaching, pollution and invasive species are factors that
threaten many animal species - in many cases even more than climate change,”
Jackson explains.

According to the UN Convention on Biological Diversity, we lose around 150
species every single day.
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Non-nutritive sweeteners affect human
microbiomes and can alter glycemic
responses
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Source:

Cell Press
Summary:

Since the late 1800s non-nutritive sweeteners have promised to deliver all the sweetness
of sugar with none of the calories. They have long been believed to have no effect on the
human body, but researchers challenge this notion by finding that these sugar substitutes
are not inert, and, in fact, some can alter human consumers' microbiomes in a way that
can change their blood sugar levels.

FULL STORY

Since the late 1800s non-nutritive sweeteners have promised to deliver all
the sweetness of sugar with none of the calories. They have long been
believed to have no effect on the human body, but researchers publishing
in the journal Cell on August 19 challenge this notion by finding that these
sugar substitutes are not inert, and, in fact, some can alter human
consumers' microbiomes in a way that can change their blood sugar levels.

In 2014, senior author Eran Elinav an immunologist and microbiome researcher at the Weizmann
Institute of Science and the German National Cancer Center (DKFZ) and his team found that
non-nutritive sweeteners affected the microbiomes of mice in ways that could impact their
glycemic responses. The team was interested in whether these results would also be found in
humans.

To address this important question, the research team carefully screened over 1300 individuals
for those who strictly avoid non-nutritive sweeteners in their day-to-day lives, and identified a
cohort of 120 individuals. These participants were broken into six groups: two controls and four
who ingested well below the FDA daily allowances of either aspartame, saccharin, stevia, or
sucralose.

"In subjects consuming the non-nutritive sweeteners, we could identify very distinct changes in
the composition and function of gut microbes, and the molecules they secret into peripheral
blood. This seemed to suggest that gut microbes in the human body are rather responsive to
each of these sweeteners," says Elinav. "When we looked at consumers of non-nutritive
sweeteners as groups, we found that two of the non-nutritive sweeteners, saccharin and
sucralose, significantly impacted glucose tolerance in healthy adults. Interestingly, changes in the
microbes were highly correlated with the alterations noted in people's glycemic responses.”

To establish causation, the researchers transferred microbial samples from the study subjects to
germ-free mice -- mice that have been raised in completely sterile conditions and have no
microbiome of their own.

"The results were quite striking," says Elinav. "In all of the non-nutritive sweetener groups, but in
none of the controls, when we transferred into these sterile mice the microbiome of the top
responder individuals collected at a time point in which they were consuming the respective non-



nutritive sweeteners, the recipient mice developed glycemic alterations that very significantly
mirrored those of the donor individuals. In contrast, the bottom responders' microbiomes were
mostly unable to elicit such glycemic responses,” he adds. "These results suggest that the
microbiome changes in response to human consumption of non-nutritive sweetener may, at
times, induce glycemic changes in consumers in a highly personalized manner."

Elinav says that he expects the effects of the sweeteners will vary person to person because of
the incredibly unique composition of our microbiome. "We need to raise awareness of the fact
that non-nutritive sweeteners are not inert to the human body as we originally believed. With that
said, the clinical health implications of the changes they may elicit in humans remain unknown
and merit future long-term studies."

"In the meantime, we need to continue searching for solutions to our sweet tooth craving, while
avoiding sugar, which is clearly most harmful to our metabolic health,” says Elinav. "In my
personal view, drinking only water seems to be the best solution."

Story Source:

Materials provided by Cell Press. Note: Content may be edited for style and length.

Journal Reference:

1. Jotham Suez, Yotam Cohen, Rafael Valdés-Mas, Uria Mor, Mally Dori-Bachash, Sara
Federici, Niv Zmora, Avner Leshem, Melina Heinemann, Raquel Linevsky, Maya Zur,
Rotem Ben-Zeev Brik, Aurelie Bukimer, Shimrit Eliyahu-Miller, Alona Metz, Ruthy
Fischbein, Olga Sharov, Sergey Malitsky, Maxim Itkin, Noa Stettner, Alon Harmelin, Hagit
Shapiro, Christoph K. Stein-Thoeringer, Eran Segal, Eran Elinav. Personalized
microbiome-driven effects of non-nutritive sweeteners on human glucose
tolerance. Cell, 2022; DOI: 10.1016/j.cell.2022.07.016
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Food allergies can be reversed in mice by
targeting the microbiome
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Credit: Pixabay/CCO0 Public Domain

Although many people with dietary allergies experience mild symptoms when
exposed to triggering foods, some face potentially fatal consequences. A bacterial
compound called butyrate that's made by healthy microbiomes has shown promise
against allergic reactions in lab tests, but it's nasty to take orally. Today, scientists
describe a more palatable way to deliver this compound and report that their
"polymeric micelles" are effective against peanut allergies in mice. The treatment
could someday counteract many types of food allergies and inflammatory diseases.

The researchers will present their results at the fall meeting of the American
Chemical Society (ACS).

Some of the bacteria in the gut microbiome produce metabolites, such as butyrate,
that foster the growth of beneficial bacteria and maintain the lining of the gut. If a
person's microbiome is unhealthy and lacks these butyrate-producing bacteria,
fragments of partially digested food can leak out of the gut and produce an immune
reaction that results in an allergic response.

One way to treat those with allergies would be to provide the missing bugs to them
orally or with a fecal transplant, but that hasn't worked well in the clinic, according to
Jeffrey Hubbell, Ph.D., one of the project's principal investigators (Pls). "So we
thought, why don't we just deliver the metabolites—like butyrate—that a healthy
microbiome produces?"

"But butyrate has a very bad smell, like dog poop and rancid butter, and it also tastes
bad, so people wouldn't want to swallow it," says Shijie Cao, Ph.D., who is presenting
the results at the meeting for the team, which is at the University of Chicago. And
even if people could choke it down, butyrate would be digested before reaching its
destination in the lower gut.



To overcome these challenges, the researchers, including co-PI Cathryn Nagler,
Ph.D., and Ruyi Wang, Ph.D., designed a new delivery system. They polymerized
butanoyloxyethyl methacrylamide—which has a butyrate group as a side chain—with
methacrylic acid or hydroxypropyl methacrylamide. The resulting polymers self-
assembled into aggregates, or polymeric micelles, that tucked the butyrate side
chains in their core, thus cloaking the compound's foul smell and taste.

The researchers administered these micelles to the digestive systems of mice
lacking either healthy gut bacteria or a properly functioning gut lining. After digestive
juices released the butyrate in the lower gut, the inert polymers were eliminated in
the feces. The treatment restored the gut's protective barrier and microbiome, in part
by increasing production of peptides that kill off harmful bacteria, which made room
for butyrate-producing bacteria.

Most importantly, dosing allergic mice with the micelles prevented a life-threatening
anaphylactic response when they were exposed to peanuts. "This type of therapy is
not antigen specific," Cao notes. "So theoretically, it can be broadly applied to any
food allergies through the modulation of gut health."

Next up are trials in larger animals, followed by clinical trials. If those trials succeed
and the U.S. Food and Drug Administration approves the oral treatment, the micelles
could be marketed in small packets; consumers would tear open a packet and stir
the contents into a glass of water or juice. In other work with the micelles, the team
is analyzing data on treating inflammatory bowel diseases with the oral therapy.

The team is also investigating administration via injection. The researchers have
shown that this method allows the micelles and their butyrate cargo to accumulate
in lymph nodes, which are part of the immune system. They found that this approach
is effective in treating peanut allergies in mice, but it could also be used to suppress
immune activation locally—rather than throughout the body. For example, injections
could be helpful in patients who have had an organ transplant or who have a
localized autoimmune and inflammatory condition, such as rheumatoid arthritis.

Explore further

Link between intestinal inflammation and microbiome

More information: Microbial metabolite butyrate-prodrug polymeric micelles promote gut
health and treat food allergies, ACS Fall 2022. www.acs.org/content/acs/en/mee ...
tings/fall-2022.html
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First mouse model with mitochondrial
tRNALeu mutation developed

Date:
August 30, 2022

Source:
University of Tsukuba

Summary:
Researchers have developed the first mouse model for a mitochondrial tRNALeu
mutation, showing that the associated metabolic disorder results from faulty RNA
processing.

FULL STORY

Studying the role of mitochondria -- the specialized structures within cells
responsible for energy production -- in metabolic diseases has been difficult
because of a lack of animal models with the necessary mitochondrial
mutations to observe these tiny organelles. However, a team from the
University of Tsukuba have now generated the first mouse model carrying
a disease-associated mitochondrial mutation and have shown that the
resulting disease is caused by faulty RNA processing.

Mitochondria are surrounded by a membrane and contain a small amount of their own DNA. This
mitochondrial DNA codes for some components of the energy-generating machinery, as well as

genes for both ribosomal RNAs (components of the machinery that makes proteins) and transfer
RNAs that play a key role in protein synthesis. Mutations in the mitochondrial genome are known
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to be linked to some human disorders such as diabetes, neurodegenerative diseases, infertility,
and cancer.

Researchers at the University of Tsukuba fused cells that contained mitochondria carrying
mutant DNA, but no nucleus, with embryonic stem cells that had had all their mitochondria
removed by a drug called rhodamine 6G, thus creating a mouse model containing the A2748G
mutation. This mutation is found in human patients, where it is known as the A3302G mutation,
and is one of the common mitochondrial mutations associated with some human diseases, such
as certain neuromuscular diseases, encephalopathy (brain damage), and metabolic disorders.

The mice carrying this mutant mitochondrial DNA developed metabolic disorders that mimicked
the symptoms shown by human patients carrying the equivalent human mutation. This enabled
further study to uncover the underlying molecular mechanism of the associated disease, which
showed that this mutation affected the processing of RNAs by interfering with protein synthesis in
the affected mice.

"The faulty processing of the RNA containing the A2748G mutation led to a decrease in the
translation of a protein known as ND1," explains main author Professor Kazuto Nakada. "ND1 is
a component of a protein complex known as Complex 1, the first of five key protein complexes in
the process of energy generation known as oxidative phosphorylation.” The resulting Complex |
deficiency affected the function of the cellular energy-generating pathway, which then went on to
cause mitochondrial dysfunction and metabolic disorders.

The development of this model will open new avenues for scientific discovery in the study of
mitochondria and multiple diseases.
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