
 

Deeper dive into the gut microbiome shows
changes linked to body weight
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Cedars-Sinai investigators have identified significant variations in the
microbes of the small bowel (small intestine) are strongly associated with
various body weights, from a normal body mass index, or BMI, to having
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obesity.

The gut microbiome includes the bacteria, fungi, and viruses that inhabit
the human gastrointestinal tract. Imbalances in these microbial
populations have previously been observed in the stool samples of
patients with obesity-related diseases. This is the first study to fully
examine the small bowel microbiome in normal weight, overweight and
obesity, according to investigators.

"Using specialized techniques, we did a deeper dive into the microbial
universe and found the small bowel was significantly, and specifically,
altered in participants who were overweight or had obesity, when
compared to those of normal weight.

"Some of these changes were progressive, moving from normal weight
to overweight to having obesity," said endocrinologist Ruchi Mathur,
MD, a professor of Medicine at Cedars-Sinai and corresponding author
of the study published in the American Journal of Gastroenterology.

"Many functions related to food metabolism and nutrient absorption
converge in the small bowel, as do many endocrine and immune
functions that may influence weight gain. We think that changes in the
balances of small bowel microbial populations may have a greater
impact on weight gain and the development of obesity than previously
understood," said Mathur, also the director of the Diabetes Outpatient
Teaching Education Center.

Using specimens obtained from esophagogastroduodenoscopies, blood
samples and patient questionnaires, investigators examined the small
bowel microbiomes of 214 patients stratified by body mass index. Study
participants were classified according to the Centers for Disease Control
and Prevention (CDC) guidelines of a normal weight having a BMI of
18.5–24.9, overweight individuals a BMI of 25–29.9, and for those
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classified as having obesity, with a BMI of 30 or higher.

The microbial populations of the duodenum, the first part of the small
bowel where nutrition absorption begins, were analyzed in all three
groups. Shotgun metagenomic sequencing was used to obtain a
comprehensive evaluation of all the organisms present.

"A key finding was that one bacterial population, Lactobacillus, in the
duodenum exhibited differing and highly species-specific associations in
subjects classified as overweight or having obesity. These microbiome
changes related to weight gain may be of particular importance because
many people regularly consume Lactobacillus-containing products,
including dairy-based foods, probiotics and certain vegan cuisine such as
fermented tempeh," said Gabriela Leite, Ph.D., the lead author of the
study and lead project scientist for Cedars-Sinai's Medically Associated
Science and Technology (MAST) Program.

An estimated 182 million adults in the U.S. are overweight or have
obesity, according to the CDC. The global number exceeds 1 billion. The
causes are multifactorial and associated with serious health problems,
including cardiovascular disease, metabolic syndrome and type 2
diabetes. Genetics, epigenetics, gut hormones and gut microbiomes are
involved in the pathophysiology of obesity, which can also be influenced
by socioeconomic and psychosocial factors.

Investigators believe understanding the influences and activity of the
microbes that populate our small bowel microbiome may offer an
important path to improving the health and lives of millions of people.

"Identifying changes in the populations, and activity, of small bowel
microbial species associated with overweight or having obesity is part of
a key initiative to develop new therapeutic targets and to personalize
medicine," said gastroenterologist and study co-author Mark Pimentel,
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MD, executive director of Cedars-Sinai's MAST Program.

"More research will be needed to identify the cause-and-effect
relationships between the changes we observed, but the goal is to
develop treatments and interventions that help people lower their risk for
obesity-related disease and improve their overall health," Pimentel said.

  More information: Gabriela Leite et al, Characterization of the Small
Bowel Microbiome Reveals Different Profiles in Human Subjects who
are Overweight or have Obesity, American Journal of Gastroenterology
(2024). DOI: 10.14309/ajg.0000000000002790
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