
Metabolic disorders like type 2 diabetes, obesity, and osteoporosis are becoming increasingly common. (8) It’s 
estimated that a third of the world’s population has a higher weight or obesity. (6)(8) In 2021, diabetes was the 
eighth-leading cause of death in the United States, and approximately 11.6% of adults had the condition. (13)


An imbalance in gut bacteria and impaired function of the mucosa layer of the gut lining has been associated with 
obesity and insulin resistance. (5)(12) Recent studies have evaluated the efficacy of certain probiotic strains and 
their potential benefits to both digestive and metabolic health. These innovative probiotics support the integrity of 
the gut lining, create an optimal ecosystem of favorable bacteria, and produce hormones and beneficial 
metabolites such as short-chain fatty acids (SCFAs). (12)


SCFAs like butyrate help improve insulin sensitivity and glucose metabolism and modulate the secretion of 
glucagon-like peptide-1 (GLP-1). GLP-1 is a peptide hormone that helps balance blood sugar levels, affects insulin 
secretion and appetite regulation, and slows gastric emptying. (3)(12)(17)(20)

The gut-metabolism 
connection



Health benefits


A. muciniphila may help�

� Increase GLP-1 level�
� Produce beneficial metabolites such as acetic acid�
� Promote mucus secretion in the mucus layer of  

the gut


Anaerobutyricum hallii WB-STR-0008


A. hallii is an anaerobic species of bacteria found in the human gut. It utilizes glucose to produce beneficial 
metabolites such as butyrate, providing energy to the cells lining the gut. A. hallii helps support the integrity of the 
gut mucosa, has anti-inflammatory effects, and may increase GLP-1 levels. (2)   


Studies suggest that A. hallii may be less abundant in individuals with type 2 diabetes and insulin resistance 
compared to healthy individuals. (18)

Health benefits


A. hallii may�

� Support the integrity of the gut mucosa layer�
� Increase GLP-1 level�
� Produce beneficial metabolites such as butyrate


� Support glucose and lipid metabolism�
� Support the integrity of the intestinal barrier


� Provide anti-inflammatory effects�
� Improve insulin sensitivity


Probiotics for metabolic health

The following probiotic strains are being recognized for their potential benefits to both digestive and  
metabolic health�

� Akkermansia muciniphila (A. muciniphila�
� Anaerobutyricum hallii (A. hallii�
� Bifidobacterium infantis (B. infantis)

� Clostridium butyricum (C. butyricum�
� Clostridium beijerinckii (C. beijerinckii)

Akkermansia muciniphila WB-STR-0001


A. muciniphila is an anaerobic species of bacteria present in the mucus layer of the human gut. When  
A. muciniphila consumes mucin, it produces acetic acid and SCFAs that supply energy to goblet cells, promoting 
mucus secretion and playing an important role in maintaining the integrity of the intestinal barrier. A. muciniphila 
may also increase GLP-1 levels and positively affect human metabolic responses by supporting energy 
metabolism and contributing to improved insulin sensitivity. (3)(12)(20)

Bifidobacterium infantis Bi-26


B. infantis is a species of bacteria passed down from the birthing person to their infant and is especially abundant 
in breastfed infants. Through the metabolism of human milk oligosaccharides (HMOs) and the production of 
beneficial metabolites such as acetate, butyrate, and lactate, B. infantis may support the maturation of the immune 
system, suppress inflammation, improve intestinal barrier function, and affect appetite regulation. (1)(4)(7)(11)(19)



Clostridium butyricum WB-STR-0006


C. butyricum is an anaerobic species of bacteria found in the intestines of humans and animals as well as in soil 
and water. C. butyricum supports metabolic health by producing SCFAs such as butyrate through the fermentation 
of carbohydrates, providing energy to gut-lining cells and supporting immune and intestinal mucosa health.  
C. butyricum may also increase GLP-1 levels in the body. (10)

Clostridium beijerinckii WB-STR-0005


C. beijerinckii is an anaerobic spore-forming species of bacteria found in the intestines of humans and animals as 
well as in soil and water. Much like C. butyricum, C. beijerinckii supports metabolic health by producing SCFAs such 
as butyrate through the fermentation of carbohydrates. It may also increase GLP-1 levels in the body. (15)

Health benefits


C. butyricum may help�

� Increase GLP-1 level�
� Improve insulin sensitivit�
� Produce beneficial metabolites such as butyrate

� Support immune functio�
� Support the health of the gut mucosa layer


Health benefits


C. beijerinckii may�

� Increase GLP-1 level�
� Improve insulin sensitivity

� Produce beneficial metabolites such as butyrat�
� Support immune function


Adults may also benefit from consuming B. infantis. A meta-analysis of studies looking at the benefits of B. infantis 
in individuals with irritable bowel syndrome (IBS) determined that, in combination with other probiotics, B. infantis 
may benefit adults with gastrointestinal conditions such as IBS by reducing abdominal pain and distention. (21)


In another study, 10 billion CFU per day of B. infantis for six to eight weeks was shown to reduce systemic pro-
inflammatory biomarkers in adults with ulcerative colitis (UC), chronic fatigue syndrome (CFS), and psoriasis. 
Plasma CRP levels were reduced in all three disorders compared with placebo. Additionally, tumor necrosis factor 
alpha (TNF-α) was reduced in individuals with CFS and psoriasis, while interleukin 6 (IL-6) was reduced in 
individuals UC and CFS. These results suggest that B. infantis may support the systemic immune system and 
benefit adults with non-gastrointestinal conditions. (9)

Health benefits


B. infantis may�

� Improve intestinal barrier functio�
� Positively affect appetite regulatio�
� Produce beneficial metabolites such as SCFAs

� Provide anti-inflammatory effects�
� Support the immune system




� 1 billion 200 million CFU of A. muciniphil�
� 900 million CFU of A. hallii. (14)

Dosing and adverse effects

The majority of studies covering the metabolic effects of A. muciniphila, A. hallii, C. beijerinckii, C. butyricum, and  
B. infantis are conducted in vitro, in animals, or in human infants.


In a human study of adult participants with type 2 diabetes, a multi-strain probiotic (WBF-0011) including live  
A. muciniphila, A. hallii, C. beijerinckii, C. butyricum, and B. infantis was administered daily for 12 weeks. It was 
safe and well tolerated. The probiotic combination included the following five strains�

� 16 billion CFU of C. beijerincki�
� 3 billion 300 million CFU of C. butyricu�
� 2 billion CFU of B. infantis

The WBF-0011 probiotic combination provided beneficial metabolic effects and improved postprandial glucose 
control. It significantly improved�

� Glucose total area under the curve (AUC): -36.1 mg/dL/180 mi�
� Glycated hemoglobin (A1c): -0.6�
� Glucose incremental-AUC: -28.6 mg/dL/180 min (14)

*These statements have not been evaluated by the Food and Drug Administration. These products are not intended to diagnose, treat, cure, or prevent any disease.




Human studies examining the metabolic effects of live A. muciniphila, A. hallii, C. beijerinckii, C. butyricum, and  
B. infantis on their own are limited, and further research in human subjects is needed to validate these findings 
and establish safe and effective dosing for each individual strain.

The metabolic benefits: A summary

This table summarizes the potential metabolic benefits of the probiotic bacteria strains A. muciniphila, A. hallii,  
C. beijerinckii, C. butyricum, and B. infantis.
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Supports gut barrier integrity

Supports butyrate production

Supports a healthy weight

Supports GLP-1 production

Supports insulin sensitivity

Supports lipid and  
glucose metabolism

Clostridium 
beijerinckii

Clostridium 
butyricum

Bifidobacterium 
infantis

Anaerobutyricum 
hallii

Akkermansia 
muciniphila

Supports SCFA production
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