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Research shows that an estimated 70% of the immune system resides in the gut. 

  

Immune cells in the gut interact with the microbiome — the bacteria and fungi that live in the
intestines — linking diet directly to the health of the immune system.

  

Now, a new study in mice — which appears in the journal  Cell — has found that dietary sugar
indirectly leads to a loss of critical immune cells.

  

Paul Gill a research fellow at the Department of Microbial Disease, Eastman Dental Institute,
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https://www.cell.com/cell/fulltext/S0092-8674(22)00992-8
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University College London in the U.K., who was not involved in this study, told Medical News
Today  that “the
study authors have outlined a new mechanism by which high doses of sugar impact the gut
microbiota and immune system.”

  

“A high-sugar diet promoted the growth of a bacterial species that outcompetes commensal
‘good’ bacteria. A consequence of this gut  dysbiosis ,” explained Gill, “is a reduction in a
specific type of immune cell called a  T-hel
per 17 cell [TH17]
, which was found to protect mice from high fat diet-induced obesity.”

  

“This protective effect of Th17 cells is another novel finding. The study authors,” said Gill, “found
that Th17 cells reduce the absorption of fats by the gut lining, which reduces the severity of
metabolic disease and weight gain.”

    Sugar vs. filamentous bacteria  

In the new study, the researchers found that sugar promoted bacteria that eliminated
segmented filamentous bacteria (SFB). This type of bacteria is found in rodents, chickens, and
fish. The lack of these bacteria led to a reduction in TH17 cells.

  

Gill explained how sugar may be responsible for this:

  

“The authors show that high doses of sugar promote growth of species called  Faecalibaculum
rodentium  that
displaces and outcompetes filamentous bacteria in the gut, he said. 

  

“High doses of sugar cause damage to the gut lining, triggering inflammation that inhibits the
growth of filamentous bacteria, particularly as these bacteria tend to grow in close proximity to
the gut lining. In contrast, F. rodentium seems to be unaffected and grows in its place.”

  

Dr David Heber, an internist, endocrinologist, and physician nutrition specialist, is the chief of
clinical nutrition and director of Nutritional Medicine and Obesity at the David Geffen School of
Medicine at the University of California, Los Angeles. 
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https://www.sciencedirect.com/topics/medicine-and-dentistry/dysbiosis
https://www.immunology.org/public-information/bitesized-immunology/cells/th17-cells
https://www.immunology.org/public-information/bitesized-immunology/cells/th17-cells
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&amp;id=1702221
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?mode=Info&amp;id=1702221
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Dr. Heber, who was not involved in the study, told MNT that when sugar is metabolized by
certain bacteria, they gain a growth advantage over other bacteria. 

  

“Prebiotics such as fibers, amino acids, fatty acids, vitamins, and minerals can all affect the
bacteria in the gut in this way, so sugar is not unique,” he said.

    The sugar experiments  

The researchers initiated their studies with 5-week-old male mice. Two weeks before the tests,
some mice were colonized with SFB, with successful colonization confirmed the day before the
trial began.

  

The mice were then fed a high fat, high-sugar diet to mimic a Western-style diet. By the end of 4
weeks, the mice gained weight and developed glucose intolerance and insulin resistance.

  

By that point, the researchers discovered that the mice’s SFB had been replaced by F.
rodentium ,
and TH17 cells had been depleted.

  

When the researchers fed mice colonized with SFB a high fat but low-sugar diet, their TH17
cells were retained.

  

When mice that had not been colonized with SFB were fed the same diet, however, the animals
gained weight and developed diabetes, demonstrating the importance of SFB to the
maintenance of TH17 cells.

  

Dr. Heber said the study adds to our present understanding of the impact of sugar on the
microbiome and immune system.

  

“The big picture is to connect immune function to the microbiome as 70% of the body’s immune
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cells are located near the gut and interact with the microbiota,” he said. 

  

“This study demonstrates in detail one mechanism by which an alteration in diet can affect the
microbiome which then affects immune cells mediating the gut issues involved in metabolic
syndrome.”

      Maintaining one’s microbiome  

“Although it is too soon to conclude that the results of the current study are directly relevant to
human health, there are lots of other studies that now show the importance of the gut microbiota
in the context of human health and disease,” Gill said.

  

“We are still trying to understand what a truly ‘healthy’ gut microbiome is, but we do know there
are lots of things we can do to look after our gut health and microbiota. Eating high fiber foods
such as grains, fruits, and vegetables helps to feed gut microbiota and prevent the growth of
potentially pathogenic bacteria. Furthermore, many fermented foods (e.g., yogurt) contain
probiotic species that promote a healthy gut,” Gill added.

  

The study authors cautioned that eliminating sugar from the mice’s diets did not reverse the ill
effects of having consumed a high-sugar diet before.

  

Therefore, says study author Dr. Ivalyo Ivanov, associate professor of microbiology and
immunology at the University of Alabama at Birmingham, “this suggests that some popular
dietary interventions, such as minimizing sugars, may only work in people who have certain
bacterial populations within their microbiota.”

  

“Our study emphasizes that a complex interaction between diet, microbiota, and the immune
system plays a key role in the development of obesity, metabolic syndrome, type 2 diabetes,
and other conditions,” notes Dr. Ivanov, adding that “for optimal health it is important not only to
modify your diet but also improve your microbiome or intestinal immune system, for example, by
increasing Th17 cell-inducing bacteria.”

  

News Source.
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https://www.medicalnewstoday.com/articles/sugar-disrupts-microbiome-and-immune-function-leading-to-metabolic-disorders#Maintaining-ones-microbiome
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