Gut Health and Diet: What Three New
Studies Reveal About How Food Shapes
the Microbiome

Emerging research continues to highlight how strongly our daily food choices influence the gut
microbiome—the vast community of microbes residing in our digestive tract. These
microorganisms help regulate digestion, immunity, inflammation, and even aspects of metabolic
and mental health. As scientists uncover more about the microbiome’s role in disease
prevention and wellness, attention is turning toward how specific foods alter this delicate
microbial ecosystem.

Three recent studies shed new light on how certain dietary components—including dietary fiber,
dairy products, and overall food diversity—can influence gut health. Together, they offer a
clearer picture of which eating patterns may support beneficial gut bacteria and which dietary
habits may reduce microbial diversity.

Below is a comprehensive breakdown of the findings and what they may mean for supporting a
healthier gut.

The Gut Microbiome: A Key Player in Health and Disease

The “gut microbiome” refers to trillions of bacteria, fungi, and other microbes living primarily in
the large intestine. This microbial community plays a major role in:

e Digestion and nutrient absorption
e |Immune system regulation
e Mental health through the gut-brain axis

e Inflammation and metabolic function

An imbalance—often called dysbiosis—has been linked to a wide range of conditions, including:

e Inflammatory bowel disease (IBD)



e |[rritable bowel syndrome (IBS)
e Type 2 diabetes
e Obesity

e Cardiovascular disease

Depression

Diet remains one of the strongest controllable factors influencing the gut microbiome. While
people can improve their gut health through lifestyle changes, certain foods appear to be
especially impactful.

Below are three new studies offering insights into which foods may provide
microbiome-supportive benefits.

1. How Dietary Fiber May Help Protect
Against Colorectal Cancer

Most American adults consume far less fiber than recommended. Yet fiber—particularly from
fruits, vegetables, whole grains, and legumes—plays a crucial role in digestive and metabolic
health.

A new study published in Nature Metabolism (January 2025) explored how compounds
produced when gut bacteria digest plant fiber may help reduce the risk of colorectal cancer.

SCFAs: The Beneficial Byproducts of Fiber Digestion

When gut microbes break down plant fiber, they produce short-chain fatty acids (SCFAs) such
as:

e Propionate
e Butyrate
These SCFAs have long been studied for their anti-inflammatory and metabolic benefits. In the

new research, experiments on human colon cells and lab mice demonstrated that propionate
and butyrate can modify gene activity in ways that may protect against abnormal cell growth.



According to genetic engineer Sebnem Unluigler, who commented on the findings, SCFAs can
affect both cancer-promoting and cancer-suppressing genes by altering histones—proteins
involved in packaging DNA. This makes certain genes more or less accessible, influencing cell
growth, differentiation, and programmed cell death.

Butyrate and Cancer Prevention

The study also revealed that butyrate inhibits histone deacetylases (HDACs), enzymes that
regulate gene expression. This inhibition can slow tumor cell growth or trigger cell death,
offering a possible mechanism behind the protective effects of high-fiber diets.

Implications and Limitations

These results support prior evidence linking fiber-rich diets with a reduced risk of colorectal
cancer. However, researchers emphasize that the study used cell models and mice. Human
trials are needed before drawing firm conclusions about cancer prevention strategies.

Still, the takeaway is consistent with longstanding dietary guidance: increasing fiber may
support not only digestive health but also long-term disease prevention.

2. Milk and Cheese Affect Gut Bacteria
Differently, Study Finds

Dairy foods are widely consumed for their calcium and protein content, but new research
indicates they may not all have the same impact on gut bacteria.

A study published in Nutrients examined how milk and cheese consumption influenced
microbial diversity in the colon.

Study Overview
Researchers analyzed 97 colonic tissue biopsies from 34 adult participants, comparing

bacterial profiles to self-reported dairy intake from the previous year. Using advanced 16S rRNA
sequencing, they discovered notable differences based on the type of dairy consumed.

Milk May Boost Beneficial Bacteria

Participants who drank more milk tended to have:



e Greater overall bacterial diversity (higher alpha-diversity)

e Increased levels of Faecalibacterium and Akkermansia, two bacteria linked to:
o Strengthened gut barrier function
o Anti-inflammatory effects

o Lower risk of IBD and metabolic disorders

According to senior study author Dr. Li Jiao, having a wide variety of gut microbes helps
maintain a stable and resilient ecosystem—an indicator of good gut health.

Cheese May Reduce Certain Beneficial Microbes
Those who consumed more cheese showed:

e |ower microbial diversity

e Reduced levels of Bacteroides, a genus of bacteria involved in carbohydrate
breakdown and immune regulation

However, researchers caution that some Bacteroides species have mixed effects on health,
making these findings more nuanced than they may initially appear.

Study Limitations
e Small sample size
e Reliance on self-reported nutrition data

e Mostly older male participants

More large-scale and diverse research is needed, but early findings suggest that milk may
support a healthier gut microbiome, while cheese may not offer the same benefit.




3. Diet Quality and Diversity Matter More
Than Diet Labels, Large Study Shows

A third study, published in Nature Microbiology, evaluated more than 21,000 people across
the U.S., U.K,, and Italy to understand how different dietary patterns influence the gut
microbiome.

Key Finding: Food Diversity Predicts Gut Microbial Health
The study compared individuals following:

e \Vegan diets
e \egetarian diets

e Omnivorous diets

While vegans and vegetarians typically had higher levels of fiber-fermenting bacteria,
researchers found that diet quality—not the diet category—was the strongest predictor of
microbial health.

Omnivores Can Still Have a Healthy Microbiome

Even those who ate animal products were able to cultivate a robust microbiome if they
consumed:

e Plenty of vegetables
e Fiber-rich grains

e Diverse plant foods

Conversely, a vegan or vegetarian diet lacking diversity had less favorable microbial patterns.

Diet Patterns vs. Diet Quality
The study concluded:

e [t's not whether someone eats meat or avoids it that matters most



e It's the variety, quality, and fiber content of the foods they consume

e Diets rich in whole, minimally processed foods best support SCFA-producing bacteria

Senior author Nicola Segata emphasized that diverse, plant-forward eating habits are linked to a
healthier, more resilient gut microbiome—regardless of dietary label.

Takeaway: Eating for Gut Health Is About
Diversity, Fiber, and Balance

Together, these three studies highlight several consistent themes about gut health:

e Fiber is essential for supporting beneficial short-chain fatty acids.

e Milk may promote microbial diversity, while cheese appears to have a different—and
possibly less favorable—effect.

e Diet quality and variety matter more than strictly following vegan, vegetarian, or
omnivorous plans.

For those looking to improve gut health, focusing on diverse, fiber-rich foods and balanced
dietary patterns may offer meaningful benefits.
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