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Summary:

A new study finds that the pleasure center of the brain and the brain's biological clock are
linked, and that high-calorie foods -- which bring pleasure -- disrupt normal feeding
schedules, resulting in overconsumption.

FULL STORY

Clock and eating concept (stock image).
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During the years 1976 through 1980, 15% of U.S. adults were obese. Today,
about 40% of adults are obese. Another 33% are overweight.

Coinciding with this increase in weight are ever-rising rates of heart disease, diabetes, cancer and
health complications caused by obesity, such as hypertension. Even Alzheimer's disease may be
partly attributable to obesity and physical inactivity.

"The diet in the U.S. and other nations has changed dramatically in the last 50 years or so, with
highly processed foods readily and cheaply available at any time of the day or night," Ali Giiler, a
professor of biology at the University of Virginia, said. "Many of these foods are high in sugars,
carbohydrates and calories, which makes for an unhealthy diet when consumed regularly over many
years."

In a study published Thursday in the journal Current Biology, Giiler and his colleagues demonstrate
that the pleasure center of the brain that produces the chemical dopamine, and the brain's separate
biological clock that regulates daily physiological rhythms, are linked, and that high-calorie foods --
which bring pleasure -- disrupt normal feeding schedules, resulting in overconsumption. Using mice
as study models, the researchers mimicked the 24 /7 availability of a high-fat diet, and showed that
anytime snacking eventually results in obesity and related health problems.


https://stock.adobe.com/

Giiler's team found that mice fed a diet comparable to a wild diet in calories and fats maintained
normal eating and exercise schedules and proper weight. But mice fed high-calorie diets laden with
fats and sugars began "snacking" at all hours and became obese.

Additionally, so-called "knockout" mice that had their dopamine signaling disrupted -- meaning they
didn't seek the rewarding pleasure of the high-fat diet -- maintained a normal eating schedule and
did not become obese, even when presented with the 24 /7 availability of high-calorie feeds.

"We've shown that dopamine signaling in the brain governs circadian biology and leads to
consumption of energy-dense foods between meals and during odd hours," Giiler said.

Other studies have shown, Giiler said, that when mice feed on high-fat foods between meals or
during what should be normal resting hours, the excess calories are stored as fat much more readily
than the same number of calories consumed only during normal feeding periods. This eventually
results in obesity and obesity-related diseases, such as diabetes.

Speaking of the modern human diet, Gliler said, "The calories of a full meal may now be packed into a
small volume, such as a brownie or a super-size soda. It is very easy for people to over-consume
calories and gain excessive weight, often resulting in obesity and a lifetime of related health
problems.

"Half of the diseases that affect humans are worsened by obesity. And this results in the need for
more medical care and higher health care costs for individuals, and society."

Giiler said the human body, through thousands of years of evolution, is hard-wired to consume as
much food as possible as long as it's available. He said this comes from a long earlier history when
people hunted or gathered food and had brief periods of plenty, such as after a kill, and then
potentially lengthy periods of famine. Humans also were potential prey to large animals and so
actively sought food during the day, and sheltered and rested at night.

"We evolved under pressures we no longer have," Giiler said. "It is natural for our bodies as
organisms to want to consume as much as possible, to store fat, because the body doesn't know
when the next meal is coming.

"But, of course, food is now abundant, and our next meal is as close as the kitchen, or the nearest
fast-food drive-through, or right here on our desk. Often, these foods are high in fats, sugars, and
therefore calories, and that's why they taste good. It's easy to overconsume, and, over time, this
takes a toll on our health."

Additionally, Giiler said, prior to the advent of our electricity-powered society, people started the
day at dawn, worked all day, often doing manual labor, and then went to sleep with the setting of the
sun. Human activity, therefore, was synchronized to day and night. Today, we are working, playing,
staying connected -- and eating -- day and night. This, Guler said, affects our body clocks, which were
evolved to operate on a sleep-wake cycle timed to daytime activity, moderate eating and nighttime
rest.

"This lights-on-all-the-time, eat-at-any-time lifestyle recasts eating patterns and affects how the
body utilizes energy," he said. "It alters metabolism -- as our study shows -- and leads to obesity,
which causes disease. We're learning that when we eat is just as important as how much we eat. A
calorie is not just a calorie. Calories consumed between meals or at odd hours become stored as fat,
and that is the recipe for poor health."

The National Institute of General Medical Sciences and University of Virginia Brain Institute funded
the research.

Story Source:



Materials provided by University of Virginia. Note: Content may be edited for style and length.
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WASHINGTON (Jan. 6, 2020) -- As food consumed in the U.S. becomes more and more processed,
obesity may become more prevalent. Through reviewing overall trends in food, George Washington
University (GW) researcher Leigh A. Frame, PhD, MHS, concluded that detailed recommendations to
improve diet quality and overall nutrition are needed for consumers, who are prioritizing food that
is cheaper and more convenient, but also highly processed. Her conclusions are published in a

review article in Current Treatment Options in Gastroenterology.

"When comparing the U.S. diet to the diet of those who live in "blue zones" - areas with populations
living to age 100 without chronic disease - the differences are stark," said Frame, co-author of the
article, program director for the Integrative Medicine Programs, executive director of the Office of
Integrative Medicine and Health, and assistant professor of clinical research and leadership at the
GW School of Medicine and Health Sciences. "Many of the food trends we reviewed are tied directly

to a fast-paced U.S. lifestyle that contributes to the obesity epidemic we are now facing."

The rising obesity epidemic in the U.S., as well as related chronic diseases, are correlated with a rise
in ultra-processed food consumption. The foods most associated with weight gain include potato
chips, sugar sweetened beverages, sweets and desserts, refined grains, red meats, and processed
meats, while lower weight gain or even weight loss is associated with whole grains, fruits, and
vegetables. Other food trends outlined in the report include insufficient dietary fiber intake, a
dramatic increase in food additives like emulsifiers and gums, and a higher prevalence of obesity,

particularly in women.

In mice and in vitro trials, emulsifiers, found in processed foods, have been found to alter
microbiome compositions, elevate fasting blood glucose, cause hyperphagia, increase weight gain
and adiposity, and induce hepatic steatosis. Recent human trials have linked ultra-processed foods to
decreased satiety (fullness), increased meal eating rates (speed), worsening biochemical markers,
including inflammation and cholesterol, and more weight gain. In contrast, populations with low
meat, high fiber, and minimally processed foods -- the "blue zones" -- have far less chronic diseases,

obesity rates, and live longer disease-free.

"Rather than solely treating the symptoms of obesity and related diseases with medication, we need
to include efforts to use food as medicine," said Frame. "Chronic disease in later years is not
predestined, but heavily influenced by lifestyle and diet. Decreasing obesity and chronic disease in
the U.S. will require limiting processed foods and increasing intake of whole vegetables, legumes,
nuts, fruits, and water. Health care providers must also emphasize lifestyle medicine, moving beyond

'apill foranill.""
HH##

Janese Laster, MD, a gastroenterologist in Washington, D.C., also co-authored the report. The project

was conducted independently and did not receive outside funding.
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"Beyond the Calories--Is the Problem in the Processing?" was published in Current Treatment
Options in Gastroenterology and is available at link.springer.com/article/10.1007%2Fs11938-019-
00246-1.

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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Researchers manipulate natural process to boost cells’
antibacterial properties

Date:

January 6, 2020
Source:

Ohio State University
Summary:

Researchers have developed a way to prop up a struggling immune system to enable its fight
against sepsis, a deadly condition resulting from the body's extreme reaction to infection.

FULL STORY

14



Researchers have developed a way to prop up a struggling immune system to
enable its fight against sepsis, a deadly condition resulting from the body's
extreme reaction to infection.

The scientists used nanotechnology to transform donated healthy immune cells into a drug with
enhanced power to Kkill bacteria.

In experiments treating mice with sepsis, the engineered immune cells eliminated bacteria in blood
and major organs, dramatically improving survival rates.

This work focuses on a treatment for late-stage sepsis, when the immune system is compromised
and unable to clear invading bacteria. The scientists are collaborating with clinicians specializing in
sepsis treatment to accelerate the drug-development process.

"Sepsis remains the leading cause of death in hospitals. There hasn't been an effective treatment for
late-stage sepsis for a long time. We're thinking this cell therapy can help patients who get to the late
stage of sepsis,” said Yizhou Dong, senior author and associate professor of pharmaceutics and
pharmacology at The Ohio State University. "For translation in the clinic, we believe this could be
used in combination with current intensive-care treatment for sepsis patients."

The study is published today (Jan. 6, 2020) in Nature Nanotechnology.

Sepsis itself is not an infection -- it's a life-threatening systemic response to infection that can lead to
tissue damage, organ failure and death, according to The Centers for Disease Control and Prevention.
The CDC estimates that 1.7 million adults in the United States develop sepsis each year, and one in
three patients who die in a hospital have sepsis.

This work combined two primary types of technology: using vitamins as the main component in
making lipid nanoparticles, and using those nanoparticles to capitalize on natural cell processes in
the creation of a new antibacterial drug.

C Cells called macrophages are one of the first responders in the immune system, with the job of
"eating” invading pathogens. However, in patients with sepsis, the number of macrophages and
other immune cells are lower than normal and they don't function as they should.

In this study, Dong and colleagues collected monocytes from the bone marrow of healthy mice and
cultured them in conditions that transformed them into macrophages. (Monocytes are white blood
cells that are able to differentiate into other types of immune cells.)

The lab also developed vitamin-based nanoparticles that were especially good at delivering
messenger RNA, molecules that translate genetic information into functional proteins.

The scientists, who specialize in messenger RNA for therapeutic purposes, constructed a messenger
RNA encoding an antimicrobial peptide and a signal protein. The signal protein enabled the specific
accumulation of the antimicrobial peptide in internal macrophage structures called lysosomes, the
key location for bacteria-killing activities.

From here, researchers delivered the nanoparticles loaded with that messenger RNA into the
macrophages they had produced with donor monocytes, and let the cells take it from there to
"manufacture" a new therapy.

"Macrophages have antibacterial activity naturally. So if we add the additional antibacterial peptide
into the cell, those antibacterial peptides can further enhance the antibacterial activity and help the
whole macrophage clear bacteria,” Dong said.

After seeing promising results in cell tests, the researchers administered the cell therapy to mice.
The mouse models of sepsis in this study were infected with multidrug-resistant Staphylococcus
aureus and E. coli and their immune systems were suppressed.

Each treatment consisted of about 4 million engineered macrophages. Controls for comparison
included ordinary macrophages and a placebo. Compared to controls, the treatment resulted in a
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significant reduction in bacteria in the blood after 24 hours -- and for those with lingering bacteria in
the blood, a second treatment cleared them away.

Dong considers the lipid nanoparticle delivery of messenger RNA into certain kinds of immune cells
applicable to other diseases, and his lab is currently working on development of cancer
immunotherapy using this technology.

Story Source:

Materials provided by Ohio State University. Original written by Emily Caldwell. Note: Content may
be edited for style and length.

Journal Reference:

Xucheng Hou, Xinfu Zhang, Weiyu Zhao, Chunxi Zeng, Binbin Deng, David W. McComb, Shi Du,
Chengxiang Zhang, Wengqing Li, Yizhou Dong. Vitamin lipid nanoparticles enable adoptive
macrophage transfer for the treatment of multidrug-resistant bacterial sepsis. Nature
Nanotechnology, 2020; DOI: 10.1038/s41565-019-0600-1
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Escherichia coli. Credit: Rocky Mountain Laboratories, NIAID, NIH

Mother's milk has been long touted for its salutary effects on the newborn and its ability
to shield infants from certain infections.

Now research from Harvard Medical School conducted in mice shows that at least part
of its protective effects come from a surprising source: the microbes residing in
maternal intestines.

The new study, published Jan. 8 in Nature, shows that antibodies made in response to
one particular organism in the maternal gut are passed on to the offspring both via milk
and through the placenta to protect newborn pups from infection by at least one
disease-causing, and potentially lethal, microbe, E. coli.

The findings add to a growing body of evidence pointing to the potent role of the
microbiota—the trillions of microbes that dwell in the gut, skin, mouth and other parts
of the bodies of mammals, including humans—in disease and health.

But the new research goes a step further—it specifically identifies maternal microbiota
as source of newborn immunity. It further suggests that the intestinal microbiota could
offer immune protection even when mothers have had no prior encounters with an

infection that allows them to build and pass on protective antibodies to their offspring.

"Our results help explain why newborns are protected from certain disease-causing
microbes despite their underdeveloped immune systems and lack of prior encounters
with these microbes," said study senior investigator Dennis Kasper, professor of
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immunology in the Blavatnik Institute at Harvard Medical School. "Moreover, they raise
the possibility that mothers can confer immune protection to their offspring even to
pathogens that they haven't themselves encountered in the past.”

If affirmed through further studies, the findings could inform the design of microbial
therapies against dangerous infections such as E. coli and other disease-causing
organisms, the researchers said.

"Albeit preliminary, we are hopeful these insights could inform the development of
vaccines derived from commensal microbial molecules as a way to prevent infectious
diseases," said Kasper, who is also the William Ellery Channing Professor of Medicine at
Brigham and Women's Hospital. "Another therapeutic avenue could be the use of
commensal microbes as probiotics that protect against diarrheal disease.”

Infectious diarrhea—most commonly due to E. coli or rotavirus—is the leading cause of
malnutrition and the second leading cause of death globally in children under age 5. It
causes 1.7 billion infections and claims more than 520,000 lives a year worldwide,
according to the World Health Organization.

Without any prior exposure to microbes, a newborn's immune system is a blank slate.
For the first three weeks, a newborn's immune protection is derived entirely from
maternal antibodies passed onto the fetus during pregnancy via the placenta, during
birth via the birth canal, and shortly after birth via breastfeeding.

In the current study, researchers worked with newborn mice genetically engineered to
lack B cells—the antibody-producing factories of the immune system. Some of the
newborn mice were subsequently raised by mothers that were also born without
antibody-making B cells, and therefore, lacked protective antibodies. The other
newborn mice were raised by mothers that had normal immune systems.

Mice exposed to protective antibodies from their mothers were far more resistant to E.
coli infection than mice that were not exposed to such antibodies. It was as if the pups
repelled the pathogen, the researchers observed. Indeed, their intestines had 33 times
fewer E. coli bacteria than newborn mice lacking maternal antibodies. By contrast, mice
pups that were not exposed to protective antibodies developed disseminated E. coli
disease.

The researchers were also able to pinpoint the specific organism responsible for
inducing the formation of the protective antibodies—a microbe called Pantoea, member
of the Enterobacteriaceae bacterial family, which resides in the intestines of mice and
other mammals, including humans.

Furthermore, the experiments showed that the antibodies enter both the intestines and
bloodstream of newborns via the neonatal Fc receptor, a molecular channel on the
placenta that helps ferry protective antibodies from the mother to the growing fetus.
Thus far, the receptor has been known to transfer antibodies through the placenta.
However, the experiments conducted in the new study show this receptor also absorbs
antibodies derived from milk and ferries them from the intestines and into the
bloodstream of the newborn mice, ensuring wider, systemic protection beyond the gut.
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Adult mice, in which this neonatal receptor loses its function with age, did not transfer
protective antibodies from their gut to the bloodstream, the experiments showed.

Explore further

Antibodies in breast milk help newborn mice tolerate good gut microbes

More information: Microbiota-targeted maternal antibodies protect neonates from enteric
infection, Nature (2020). DOI: 10.1038/s41586-019-1898-4,
https://nature.com/articles/s41586-019-1898-4

Journal information: Nature

Provided by Harvard Medical School
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Fat cells are filled with droplets coated by molecules that act like hotel doormen: These
'doormen’ control cellular access for nutrients as well as for the exit of energy-supplying
molecules called lipids. In healthy individuals, outgoing and incoming traffic in fat cells is
finely balanced, supplying energy while preventing excessive spread of undesirable fat in the
belly.

FULL STORY

Fat cells are filled with droplets coated by molecules that act like hotel
doormen: These "doormen" control cellular access for nutrients as well as for
the exit of energy-supplying molecules called lipids. In healthy individuals,
outgoing and incoming traffic in fat cells is finely balanced, supplying energy
while preventing excessive spread of undesirable fat in the belly.

But in obese individuals, these cellular doormen have opened the gates far too wide in certain key fat
cells, known as visceral fat cells, letting in too many carbohydrates without first burning off lipids.
This leads to a ballooning of the size of visceral fat cells in the belly.

Obesity is linked to increased risk of heart disease, diabetes, and chronic liver disease, as well as
other disorders.

Yale researchers report Jan. 10 in the journal Nature Communications that they have found the
molecular regulator of this fat droplet doorman, and potential new treatments for obesity based on
restoring healthy balance found in lean individuals.

The regulator, or commander, of these fat droplet sentinels is an enzyme called O-GlcNAc transferase
(OGT), according to the research team. Mice lacking the enzyme are lean, exhibit a dramatic
reduction in the size of fat cells and tend to burn off lipids first rather than taking in more
carbohydrate fuel.

Conversely, the overexpression of OGT in mice triggers obesity by increasing intake of
carbohydrates without burning off excess lipids.

"The commander of this doorman makes it easier for nutrients to get in, but harder for lipids to get
out," said senior author Xiaoyong Yang, associate professor of comparative medicine and of cellular
and molecular physiology at Yale University School of Medicine.

In previous studies, Yang's team found that overexpression of OGT in fat cells has another side effect
-- it signals the brain to consume more calories (essentially asking the brain to order another pizza).

"This makes OGT a very attractive target to pharmaceutically treat obesity," Yang said.

Yale's Yunfan Yang is first author of the study, which was primarily funded by the National Institutes
of Health.

Story Source:

Materials provided by Yale University. Original written by Bill Hathaway. Note: Content may be
edited for style and length.
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A protein called Sestrin might be responsible for many of the
benefits of a good workout

Date:
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January 13, 2020
Source:

Michigan Medicine - University of Michigan
Summary:

Researchers recently found that Sestrin, a naturally occurring protein in the body, mimicked
the benefits of exercise in flies and mice.

FULL STORY

Mouse in exercise wheel (stock image).

Credit: © Emilia Stasiak / Adobe Stock

Whether it be a brisk walk around the park or high intensity training at the
gym, exercise does a body good. But what if you could harness the benefits of
a good workout without ever moving a muscle?

Michigan Medicine researchers studying a class of naturally occurring protein called Sestrin have
found that it can mimic many of exercise's effects in flies and mice. The findings could eventually
help scientists combat muscle wasting due to aging and other causes.

"Researchers have previously observed that Sestrin accumulates in muscle following exercise," said
Myungjin Kim, Ph.D., a research assistant professor in the Department of Molecular & Integrative
Physiology. Kim, working with professor Jun Hee Lee, Ph.D. and a team of researchers wanted to
know more about the protein's apparent link to exercise. Their first step was to encourage a bunch
of flies to work out.
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Taking advantage of Drosophila flies' normal instinct to climb up and out of a test tube, their
collaborators Robert Wessells, Ph.D. and Alyson Sujkowski of Wayne State University in Detroit
developed a type of fly treadmill. Using it, the team trained the flies for three weeks and compared
the running and flying ability of normal flies with that of flies bred to lack the ability to make Sestrin.

"Flies can usually run around four to six hours at this point and the normal flies' abilities improved
over that period," says Lee. "The flies without Sestrin did not improve with exercise."

What's more, when they overexpressed Sestrin in the muscles of normal flies, essentially maxing out
their Sestrin levels, they found those flies had abilities above and beyond the trained flies, even
without exercise. In fact, flies with overexpressed Sestrin didn't develop more endurance when
exercised.

The beneficial effects of Sestrin include more than just improved endurance. Mice without Sestrin
lacked the improved aerobic capacity, improved respiration and fat burning typically associated
with exercise.

"We propose that Sestrin can coordinate these biological activities by turning on or off different
metabolic pathways," says Lee. "This kind of combined effect is important for producing exercise's
effects.”

Lee also helped another collaborator, Pura Mufioz-Canoves, Ph.D., of Pompeu Fabra University in
Spain, to demonstrate that muscle-specific Sestrin can also help prevent atrophy in a muscle that's
immobilized, such as the type that occurs when a limb is in a cast for a long period of time. "This
independent study again highlights that Sestrin alone is sufficient to produce many benefits of
physical movement and exercise," says Lee.

Could Sestrin supplements be on the horizon? Not quite, says Lee. "Sestrins are not small molecules,
but we are working to find small molecule modulators of Sestrin."

Additionally, adds Kim, scientists still don't know how exercise produces Sestrin in the body. "This is
very critical for future study and could lead to a treatment for people who cannot exercise."

Story Source:

Materials provided by Michigan Medicine - University of Michigan. Original written by Kelly
Malcom. Note: Content may be edited for style and length.
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Summary:
Using novel imaging technologies, researchers produce first whole-brain atlas at single-cell
resolution, revealing how alcohol addiction and abstinence remodel neural physiology and
function in mice.
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Employing advanced technologies that allow whole brain imaging at single-
cell resolution, researchers at University of California San Diego School of
Medicine report that in an alcohol-dependent mouse model, the rodent brain's
functional architecture is substantially remodeled. But when deprived of
alcohol, the mice displayed increased coordinated brain activity and reduced
modularity compared to nondrinker or casual drinker mice.

The findings, published in the January 14, 2020 online issue of PNAS, also identified several
previously unsuspected regions of the brain relevant to alcohol consumption, providing new
research targets for better understanding and treatment of alcohol dependence in humans.

"The neuroscience of addiction has made tremendous progress, but the focus has always been on a
limited number of brain circuits and neurotransmitters, primarily dopaminergic neurons, the
amygdala and the prefrontal cortex," said senior author Olivier George, PhD, associate professor in
the Department of Psychiatry at UC San Diego School of Medicine.

"Research groups have been fighting for years about whether 'their' brain circuit is the key to
addiction. Our results confirm these regions are important, but the fact that we see such a massive
remodeling of the functional brain architecture was a real shock. It's like studying the solar system
and then discovering that there is an entire universe behind it. It shows that if you really want to
understand the neurobiological mechanisms leading to addiction, you can't just look at a handful of
brain regions, you need to look at the entire brain, you need to take a step back and consider the
whole organ.”

George said the findings further undermine the idea that addiction is simply a psychological
condition or consequence of lifestyle. "You would be surprised at how prevalent this view remains,"
he said. "The brain-wide remodeling of the functional architecture observed here is not 'normal.’ It is
not observed in a naive animal. It is not observed in an animal that drinks recreationally. It is only
observed in animals with a history of alcohol dependence and it is massive. Such a decrease in brain
modularity has been observed in numerous brain disorders, including Alzheimer's disease,
traumatic brain injury and seizure disorders."

Brain modularity is the theory that there are functionally specialized regions in the brain
responsible for different, specific cognitive processes. For example, the frontal lobes of the human
brain are involved in executive functions, such as reasoning and planning, while the fusiform face
area located in the lower rear of the brain is involved in recognizing faces.

Reduced modularity, said George, likely interferes with "normal neuronal activity and information
processing and contributes to cognitive impairment, emotional distress and intense craving
observed in mice during abstinence from alcohol."

Due to the format of the testing, George said it was not clear if the reduced modularity was
permanent. "So far, we only know that it lasts at least one week into abstinence. We have not tested
longer durations of abstinence, but it's one of our goals."

George and colleagues used multiple new and emerging imaging technologies to create their whole-
brain atlas of mouse brains, capable of being viewed at the level of single cells. The result was a first,
they said, providing unprecedented data and insights.

"This new approach allows us to explore an entirely new universe. It can answer so many questions.
What [ am most interested in now is figuring out how early these brain changes start and how long
do they last for. This would be critical to understanding when the switch to addiction happens and
when does your brain come back to normal, if it ever does. We are also very interested in comparing
the brain network of alcohol dependence with other drugs, such as cocaine, nicotine and
methamphetamines."
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The imaging approach cannot yet be used with human brains, which are far larger and more
complex. "l don't think that it is possible to do it in humans now, the technology is just not there,"
said George. "But when [ started doing this research 15 years ago, this technique didn't exist at all
and I never ever imagined it would be possible, so who knows what the future will bring."
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Content may be edited for style and length.
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New UC Riverside research shows soybean oil not only leads to obesity and diabetes,
but could also affect neurological conditions like autism, Alzheimer's disease, anxiety,
and depression.

Used for fast food frying, added to packaged foods, and fed to livestock, soybean oil is by
far the most widely produced and consumed edible oil in the U.S., according to the U.S.
Department of Agriculture. In all likelihood, it is not healthy for humans.

[t certainly is not good for mice. The new study, published this month in the journal
Endocrinology, compared mice fed three different diets high in fat: soybean oil, soybean
oil modified to be low in linoleic acid, and coconut oil.

The same UCR research team found in 2015 that soybean oil induces obesity, diabetes,
insulin resistance, and fatty liver in mice. Then in a 2017 study, the same group learned
that if soybean oil is engineered to be low in linoleic acid, it induces less obesity and
insulin resistance.

However, in the study released this month, researchers did not find any difference
between the modified and unmodified soybean oil's effects on the brain. Specifically, the
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scientists found pronounced effects of the oil on the hypothalamus, where a number of
critical processes take place.

"The hypothalamus regulates body weight via your metabolism, maintains body
temperature, is critical for reproduction and physical growth as well as your response
to stress," said Margarita Curras-Collazo, a UCR associate professor of neuroscience and
lead author on the study.

The team determined a number of genes in mice fed soybean oil were not functioning
correctly. One such gene produces the "love" hormone, oxytocin. In soybean oil-fed
mice, levels of oxytocin in the hypothalamus went down.

The research team discovered roughly 100 other genes also affected by the soybean oil
diet. They believe this discovery could have ramifications not just for energy
metabolism, but also for proper brain function and diseases such as autism or
Parkinson's disease. However, it is important to note there is no proof the oil causes
these diseases.

Additionally, the team notes the findings only apply to soybean oil—not to other soy
products or to other vegetable oils.

"Do not throw out your tofu, soymilk, edamame, or soy sauce," said Frances Sladek, a
UCR toxicologist and professor of cell biology. "Many soy products only contain small
amounts of the oil, and large amounts of healthful compounds such as essential fatty
acids and proteins."

A caveat for readers concerned about their most recent meal is that this study was
conducted on mice, and mouse studies do not always translate to the same results in
humans.

Also, this study utilized male mice. Because oxytocin is so important for maternal health
and promotes mother-child bonding, similar studies need to be performed using female
mice.

One additional note on this study—the research team has not yet isolated which
chemicals in the oil are responsible for the changes they found in the hypothalamus. But
they have ruled out two candidates. It is not linoleic acid, since the modified oil also
produced genetic disruptions; nor is it stigmasterol, a cholesterol-like chemical found
naturally in soybean oil.

Identifying the compounds responsible for the negative effects is an important area for
the team's future research.

"This could help design healthier dietary oils in the future," said Poonamjot Deol, an
assistant project scientist in Sladek's laboratory and first author on the study.

"The dogma is that saturated fat is bad and unsaturated fat is good. Soybean oil is a
polyunsaturated fat, but the idea that it's good for you is just not proven," Sladek said.
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Indeed, coconut oil, which contains saturated fats, produced very few changes in the
hypothalamic genes.

"If there's one message | want people to take away, it's this: reduce consumption of
soybean oil," Deol said about the most recent study.

Explore further

GM soybean oil causes less obesity and insulin resistance but is harmful to liver function

More information: Poonamjot Deol et al, Dysregulation of Hypothalamic Gene Expression and
the Oxytocinergic System by Soybean Qil Diets in Male Mice, Endocrinology (2020). DOI:
10.1210/endocr/bgz044

Journal information: Endocrinology

Provided by University of California - Riverside
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Summary:

A ketogenic diet -- which provides 99 percent of calories from fat and only 1 percent from
carbohydrates -- produces health benefits in the short term, but negative effects after about
a week, researchers found in a study of mice.

FULL STORY

Mouse with cheese (stock image).

Credit: © Emilia Stasiak / Adobe Stock

A ketogenic diet -- which provides 99% of calories from fat and only 1% from
carbohydrates -- produces health benefits in the short term, but negative
effects after about a week, Yale researchers found in a study of mice.

The results offer early indications that the keto diet could, over limited time periods, improve human
health by lowering diabetes risk and inflammation. They also represent an important first step
toward possible clinical trials in humans.

The keto diet has become increasingly popular as celebrities, including Gwyneth Paltrow, Lebron
James, and Kim Kardashian, have touted it as a weight-loss regimen.

In the Yale study, published in the Jan. 20 issue of Nature Metabolism, researchers found that the
positive and negative effects of the diet both relate to immune cells called gamma delta T-cells,
tissue-protective cells that lower diabetes risk and inflammation.

A keto diet tricks the body into burning fat, said lead author Vishwa Deep Dixit of the Yale School of
Medicine. When the body's glucose level is reduced due to the diet's low carbohydrate content, the
body acts as if it is in a starvation state -- although it is not -- and begins burning fats instead of
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carbohydrates. This process in turn yields chemicals called ketone bodies as an alternative source of
fuel. When the body burns ketone bodies, tissue-protective gamma delta T-cells expand throughout
the body.

This reduces diabetes risk and inflammation, and improves the body's metabolism, said Dixit, the
Waldemar Von Zedtwitz Professor of Comparative Medicine and of Immunobiology. After a week on
the keto diet, he said, mice show a reduction in blood sugar levels and inflammation.

But when the body is in this "starving-not-starving" mode, fat storage is also happening
simultaneously with fat breakdown, the researchers found. When mice continue to eat the high-fat,
low-carb diet beyond one week, Dixit said, they consume more fat than they can burn, and develop
diabetes and obesity.

"They lose the protective gamma delta T-cells in the fat," he said.

Long-term clinical studies in humans are still necessary to validate the anecdotal claims of keto's
health benefits.

"Before such a diet can be prescribed, a large clinical trial in controlled conditions is necessary to
understand the mechanism behind metabolic and immunological benefits or any potential harm to
individuals who are overweight and pre-diabetic," Dixit said.

There are good reasons to pursue further study: According to the Centers for Disease Control,
approximately 84 million American adults -- or more than one out of three -- have prediabetes
(increased blood sugar levels), putting them at higher risk of developing type 2 diabetes, heart
disease, and stroke. More than 90% of people with this condition don't know they have it.

"Obesity and type 2 diabetes are lifestyle diseases," Dixit said. "Diet allows people a way to be in
control."

With the latest findings, researchers now better understand the mechanisms at work in bodies
sustained on the keto diet, and why the diet may bring health benefits over limited time periods.

"Our findings highlight the interplay between metabolism and the immune system, and how it
coordinates maintenance of healthy tissue function," said Emily Goldberg, the postdoctoral fellow in
comparative medicine who discovered that the keto diet expands gamma-delta T cells in mice.

If the ideal length of the diet for health benefits in humans is a subject for later studies, Dixit said,
discovering that keto is better in small doses is good news, he said: "Who wants to be on a diet
forever?"

The research was funded in part by grants from the National Institutes of Health.

Story Source:

Materials provided by Yale University. Original written by Brita Belli. Note: Content may be edited
for style and length.

Journal Reference:

Emily L. Goldberg, Irina Shchukina, Jennifer L. Asher, Sviatoslav Sidorov, Maxim N. Artyomov, Vishwa
Deep Dixit. Ketogenesis activates metabolically protective y8 T cells in visceral adipose tissue.
Nature Metabolism, 2020; 2 (1): 50 DOI: 10.1038/s42255-019-0160-6

37


https://news.yale.edu/2020/01/23/keto-diet-works-best-small-doses-yale-researchers-find
http://www.yale.edu/
http://dx.doi.org/10.1038/s42255-019-0160-6

Cite This Page:

° MLA
° APA
° Chicago

Yale University. "Keto diet works best in small doses, mouse study finds." ScienceDaily. ScienceDaily,
27 January 2020. <www.sciencedaily.com/releases/2020/01/200127134741.htm>.

38


https://www.sciencedaily.com/releases/2020/01/200127134741.htm#citation_mla
https://www.sciencedaily.com/releases/2020/01/200127134741.htm#citation_apa
https://www.sciencedaily.com/releases/2020/01/200127134741.htm#citation_chicago

