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Abstract 
Background: Diet strongly affects human metabolic health, partly by modulating gut microbiome. To date, 
limited research has assessed the effects of different types of red meat on gut microbiota in human adults. 
Aims: Our primary aim was to assess the effects of adding unprocessed or processed lean red meats to a healthy 
U.S.-style lacto-ovo vegetarian eating pattern on gut microbiota in healthy young adults. We also measured 
fecal short-chain fatty acid (SCFA) concentrations and cardiometabolic diseases risk factors. 
Methods: We conducted a randomized-controlled, crossover trial with three 3-week dietary interventions, each 
separated by a 5-week washout period with habitual dietary intake. Twelve subjects (5 females and 7 males, age 
26.5±1.5 years, BMI 23.7±0.9 kg/m2, mean±SE) consumed the following three diets in random order: a healthy 
U.S.-style laco-ovo vegetarian diet, the vegetarian diet with 3 ounces/day of cooked unprocessed lean red meat, 
and the vegetarian diet with 3 ounces/day of cooked processed lean red meat. Fecal and blood samples were 
collected before and during the third week of each dietary intervention. We assessed gut microbial composition 
at four progressively greater levels of bacterial specificity, including overall structure (community) and three 
levels of taxonomic rank (phylum, family, and genus). 
Results: Consuming a healthy U.S-style lacto-ovo vegetarian diet, without or with adding unprocessed or 
processed lean red meat, for three weeks, led to comparable composition of gut microbiota at the community 
and phylum levels. The effects of diets were inconsistently observed at the family and genus levels. Adopting 
the prescribed healthy eating pattern for three weeks did not influence fecal SCFA concentrations, but reduced 
total cholesterol and low-density lipoprotein-cholesterol concentrations by 14.7±4.1 mg/dL and 9.4±3.6 mg/dL, 
respectively (p<0.05), independent of lean red meat intake.  
Conclusions: Among healthy young adults, converting a healthy U.S.-style lacto-ovo vegetarian eating pattern 
to a healthy U.S-style omnivorous eating pattern by adding moderate amounts of unprocessed or processed lean 
red meat, does not influence the overall gut microbial structure, fecal SCFA concentrations, or improvements in 
selected blood lipids and lipoproteins in the short term. The potential influences of including lean red meats in 
an otherwise healthy U.S.-style lacto-ovo vegetarian eating pattern on gut microbiota at taxonomic levels 
require further research. 
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