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BACKGROUND: Classical Homocystinuria (HCU; CBS deficiency) is a rare genetic disease causing an
excess of methionine (Met) and homocysteine (tHcy) levels. Treatment may consist of a Met-restricted
diet, metabolic formula, betaine, and vitamin supplementation (B6, B9, and B12). Short-chain fatty acids
(SCFAs) are the main products of gut microbiota from the fermentation of dietary fiber. AIM: To evaluate
the SCFAs profile and its relationship with gut microbiota profile of HCU patients on treatment.
METHODS: Cross-sectional and observational study with convenience sampling. Stool samples were
collected from 6 patients from HCPA and 6 age and sex-matched controls. SCFAs quantification (acetic,
formic, lactic, propionic, and succinic acids) were performed by HPLC-UV (Shimadzu Prominence UFLC).
Numerical variables were analyzed by the Mann-Whitney U test. RESULTS: The median age of patients
was 25.5 years (IRQ: 15.2-32.2) and 5 were male. None were pyridoxine responsive. The median levels in
patients of Met were 287.1µmol/L (IQR: 40.0-460.1) and tHcy was 80.0µmol/L (IQR: 45.5-97.8). Ongoing
treatment were: diet (n=6), metabolic formula (n=3), betaine (n=4), B6 (n=5), B9 (n=6) and B12
supplementation (n=5). There is no difference in dietary fiber intake between groups (p=0.7). The
concentration of propionic acid in patients was the only SCFA that showed a difference (p=0.01) between
patients (18.7µmol/L, IQR: 11.9-25.5) and controls (46.5µmol/L, IQR: 39.8-70.1). Patients showed a
decrease in the abundance of some bacterial genera that are known as propionic acid producers as
Alistipes (HCU: 8.2%; Control: 12.2%), Roseburia (HCU: 2.0%; Control: 3.2%), Blautia (HCU: 0.1%; Control:
0.6%), Odoribacter (HCU: <0.1%; Control: 0.7%). CONCLUSION: This is the first study to quantify SCFAs
in HCU patients on treatment. We previously described the presence of 2 operational taxonomic units
(OTUs) in the analysis of microbial biomarkers referring to the genus Alistipes (effect size: -1.107 and
-1.138; p<0.05). The possible relationship between the low abundance of other genera with the decrease
in the propionic acid levels should be taken into account as some species of these genera have already
been related to the diet and intake of B vitamins. Further studies are needed to understand the role of
propionic acid in HCU patients. 
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