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Abstract
Veillonella, as an important member of the gut microbiota, has gradually at-
tracted researchers’attention regarding its association with liver diseases. Al-
though existing studies have indicated the potential role of Veillonella in liver
diseases, there is currently a lack of effective integration of research findings
in this field. This article systematically explores the relationship between Veil-
lonella and liver diseases, including its distribution characteristics in different
liver diseases, potential mechanisms affecting liver health, and pathways of ac-
tion through the gut-liver axis. Through literature review, this article summa-
rizes the enrichment of Veillonella in metabolic-associated fatty liver disease,
autoimmune liver diseases, cirrhosis, and primary liver cancer, and explores
how it may affect liver health by activating inflammatory responses, influencing
intestinal barrier function, and promoting metabolite translocation. Research
indicates that the enrichment of Veillonella may be closely related to the patho-
genesis and progression of liver diseases, but its specific mechanisms of action
still require further investigation. This article provides a theoretical foundation
for understanding and utilizing Veillonella in the prevention and treatment of
liver diseases, and offers references for future research directions and clinical
therapeutic strategies.
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Abstract

As an important member of the intestinal microbial community, Veillonella has
gradually attracted researchers’attention regarding its association with liver
diseases. Although studies have pointed to potential roles of Veillonella in liver
diseases, there remains a lack of effective integration of research findings in this
field. This article systematically explores the relationship between Veillonella
and liver diseases, including its distribution characteristics across different liver
diseases, potential mechanisms affecting liver health, and pathways of action
through the gut-liver axis. Through literature review, this paper summarizes
the enrichment of Veillonella in metabolic-associated fatty liver disease, autoim-
mune liver disease, liver cirrhosis, and primary liver cancer, and discusses how
it may affect liver health by activating inflammatory responses, influencing in-
testinal barrier function, and promoting metabolite translocation. Studies have
shown that Veillonella enrichment may be closely related to the occurrence and
development of liver diseases, though its specific mechanisms of action require
further investigation. This article provides a theoretical basis for understanding
and utilizing Veillonella in the prevention and treatment of liver diseases, and
offers references for future research directions and clinical therapeutic strategies.

Keywords: Liver disease; Veillonella; Gut-liver axis; Intestinal microbiota; Re-
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1. Overview of the Gut-Liver Axis

The gut-liver axis represents the close bidirectional anatomical and functional
interaction between the intestine and liver, influenced by diet, genetics, and en-
vironmental factors. The portal vein serves as the hub of this interaction, with
75% of venous blood from the small and large intestines entering the liver via
the portal vein, delivering nutrients, lipids, microbes, and various metabolites.
Meanwhile, the liver secretes bile containing bile acids (BA), cholesterol, phos-
pholipids, and other components into the small intestine, thereby regulating
the intestinal microbiota and forming a complete cycle. Bile aids lipid digestion
and absorption in the proximal small intestine. In the colon, the gut micro-
biota converts primary BAs to secondary BAs through dihydroxylation, and
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both primary and secondary BAs are reabsorbed into the liver via the portal
circulation.

The intestinal barrier is a critical structure for gut-liver interactions, composed
of the mucus layer, epithelial cell layer, stromal cells, and intestinal immune
system. Under physiological conditions, the intestinal barrier prevents harmful
substances such as microbes and toxins from entering the bloodstream while
allowing nutrients to reach the liver. Under pathological conditions, impaired
intestinal barrier function increases intestinal permeability, causing transloca-
tion of metabolites, endotoxins (LPS), and potentially gut microbes to the liver,
where they exert direct toxic effects and may induce liver inflammation by bind-
ing to specific pathogen recognition receptors, thereby aggravating existing liver
diseases and worsening the condition [Figure 1: see original paper].

2. Biological Characteristics and Mechanisms of Veillonella

First isolated in 1898 by French microbiologists Veillon and Zuber, Veillonella
is a Gram-negative obligate anaerobic coccus with a diameter of 0.3–0.5 �m,
appearing Gram-positive initially but turning Gram-negative overnight. It ap-
pears as diplococci, sheets, and short chains, without capsule, flagella, or spores.
Veillonella species are primarily isolated from the oral cavity and intestines of
humans and other warm-blooded vertebrates. Currently, 14 species are known,
including Veillonella parvula, Veillonella dispar, Veillonella atypica, Veillonella
rogosae, Veillonella denticariosi, Veillonella tobetsuensis, Veillonella infantium,
Veillonella criceti, Veillonella magna, Veillonella caviae, Veillonella ratti, Veil-
lonella montpellierensis, Veillonella seminalis, and Veillonella rodentium.

While Veillonella can be relatively easily identified at the genus level, its lack
of discriminative phenotypic characteristics and similar biochemical properties
make species-level identification difficult in gut microbiota studies using 16S
rRNA gene sequencing. Currently, gene sequences such as dnaK, gltA, gyrB, and
rpoB are considered more discriminative for accurate species-level identification
of Veillonella isolates.

As a member of the gut microbial community, Veillonella may positively influ-
ence host health by maintaining microbial community balance and regulating
host metabolism and immunity. However, this effect may vary depending on in-
dividual differences and environmental conditions, and in some cases, Veillonella
overgrowth or specific metabolic activities may be associated with disease de-
velopment. For instance, Veillonella parvula NCTC11810 and its metabolites
inhibit proliferation and invasion of oral squamous cell carcinoma (OSCC) cells
and promote apoptosis by affecting TROP2-related PI3K/Akt pathway activ-
ity, suggesting potential anti-tumor effects. Veillonella is a lactate-utilizing
bacterium that converts lactate to short-chain fatty acids (SCFAs) such as ac-
etate and propionate in the gut. Studies have found that Veillonella enriches
in the gastrointestinal tract of athletes after exercise, and its SCFA production
improves athletic performance.
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However, most studies indicate that Veillonella enrichment is associated with
disease development. MA et al. found Veillonella parvula highly enriched in
the oropharynx of COVID-19 patients, correlating with disease severity and sys-
temic inflammatory markers. A retrospective study suggested that preeclampsia
is associated with gut dysbiosis, possibly through destruction of the intestinal
barrier and translocation of pathogenic bacteria Veillonella and Fusobacterium
from the“gut-placenta”axis to the placenta, causing abnormal immune responses.
An animal study found that Veillonella infantium may translocate metabolites
such as lipopolysaccharide and peptidoglycan to the brain via gut-blood, vagus
nerve-brain, and gut-blood-brain pathways, causing NF-�B-mediated neuroin-
flammation and cognitive dysfunction.

3.1 Veillonella and Metabolic-Associated Fatty Liver Disease
(MAFLD)

MAFLD is a liver disease closely associated with obesity, hypertension, insulin
resistance, type 2 diabetes, hyperlipidemia, and metabolic syndrome, with a
global prevalence of 25% and a major health burden worldwide. Changes in gut
microbiota composition, microbial metabolism, and intestinal barrier function
are important factors contributing to MAFLD progression. As a major mem-
ber of the gut microbiota, Veillonella’s relationship with MAFLD warrants
investigation.

Research findings on Veillonella distribution in MAFLD populations remain
controversial. MOHAMMADI et al. found that the abundance of Veillonella was
significantly higher in the gut of nonalcoholic steatohepatitis (NASH) patients
compared to non-alcoholic fatty liver disease (NAFLD) patients. A Mendelian
randomization study using inverse variance weighting (IVW) analysis confirmed
that increased relative abundance of Veillonella was significantly associated with
increased NASH risk. Several other studies reached similar conclusions, showing
significantly increased abundance of Veillonellaceae (including Veillonella) in the
gut microbiota of NAFLD patients.

Animal experiments demonstrated that high-fat diet (HFD) rats showed signif-
icantly increased relative abundance of Veillonella, and compound probiotics
improved intestinal barrier function, reduced lipid deposition, and alleviated
chronic metabolic inflammation by modulating the gut microbiota and reducing
Veillonella abundance. Another animal study found that loquat fruit polyphe-
nol extract (LFP) reduced endotoxin production in high-fructose-fed NAFLD
mice by inhibiting Veillonella overgrowth, thereby decreasing inflammation and
oxidative stress. LFP protected and repaired the intestinal chemical, physical,
and immune barriers through gut microbiota modulation. Additionally, ZHAO
et al. found increased Veillonella abundance in the oral microbiota of MAFLD
patients, which positively correlated with insulin resistance, suggesting that oral
Veillonella may influence disease development through involvement in MAFLD-
related glucose metabolism pathways.
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However, several studies reached opposite conclusions. One study investigating
the interaction between gut microbiome and iron metabolism in NAFLD found
that serum ferritin levels positively correlated with hepatic fat accumulation but
strongly negatively correlated with Veillonella abundance, suggesting a potential
protective role of Veillonella in NAFLD and NASH. LOOMBA et al. conducted
a drug trial using Aldafermin, an FGF19 analog that inhibits CYP7A1 to block
bile acid synthesis and affects gut microbiota. The study found dose-dependent
enrichment of Veillonella in the treatment group, inferred to be associated with
reduced toxic bile acids, suggesting that gut microbiota changes (such as Veil-
lonella increase) may influence liver metabolism and reduce inflammatory status
through the gut-liver axis.

In summary, current research reveals the multifaceted role of Veillonella in
MAFLD development. While most studies support its potential pathogenic
role, some suggest protective effects, indicating its role may be more complex
than currently understood. Future research should focus on the complex inter-
actions between Veillonella and MAFLD and explore new therapeutic strategies
through gut microbiota modulation.

3.2 Veillonella and Autoimmune Liver Disease (AILD)

AILD comprises rare immune-mediated chronic liver diseases characterized by
autoimmune attack on liver cells, causing inflammation that can progress to
cirrhosis and liver cancer. The main types include autoimmune hepatitis (AIH),
primary biliary cholangitis (PBC), and primary sclerosing cholangitis (PSC). Re-
cent research has focused on microbiota-host interactions, with imbalanced gut
microbiota thought to be associated with abnormal immune responses. Metage-
nomic and metabolomic studies show reduced gut microbial diversity in AILD
patients, with enrichment of certain microbes including Veillonella, suggesting
that compositional changes may contribute to AILD pathogenesis. Gut mi-
crobes regulate host immune responses through SCFA and bile acid metabo-
lites, and dysbiosis may damage intestinal barrier function, allowing bacterial
endotoxins to enter systemic circulation and trigger immune responses. Studies
confirm that gut microbiota promotes AILD susceptibility, development, and
progression through molecular mimicry of self-antigen orthologs, migration of
commensal bacteria to the liver, and migration of intestinal immune cells to the
liver.

AIH is a chronic inflammatory liver disease mediated by abnormal autoimmune
responses, primarily affecting hepatocytes. WEI et al. found reduced alpha di-
versity in AIH patients’gut microbiota, with Veillonella dispar abundance show-
ing the strongest positive correlation with disease severity. Two other studies
confirmed significant enrichment of Veillonella in AIH patients’gut microbiota,
with positive correlation to liver inflammation markers. Research identified Veil-
lonella, Lachnospiraceae, Bacteroides, Roseburia, and Ruminococcaceae as the
optimal microbial markers for distinguishing AIH patients from healthy controls,
with an area under the ROC curve (AUC) of 83.25%.
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PBC and PSC are chronic cholestatic liver diseases mediated by abnormal au-
toimmune responses. PBC primarily affects small bile ducts with chronic lym-
phocytic inflammation and septal bile duct fibrosis, while PSC affects intra-
and extra-hepatic large bile ducts with inflammation and fibrosis. A study
on BA-microbiota interactions in PBC found abnormal BA metabolism, in-
cluding reduced conversion of conjugated to unconjugated BAs and primary
to secondary BAs, indicating impaired microbial BA metabolism. Secondary
BAs such as deoxycholic acid (DCA) and conjugated DCA negatively corre-
lated with enriched Veillonella, suggesting that increased Veillonella affects BA
metabolism. TANG et al. found significantly increased Veillonella abundance in
PBC patients. Although ursodeoxycholic acid (UDCA) treatment improved gut
dysbiosis in PBC patients, Veillonella abundance did not significantly decrease,
suggesting its increase relates to PBC pathology rather than just microbial com-
munity structural changes. UDCA-poor responders showed higher Veillonella
abundance than good responders, indicating association with disease severity or
treatment response.

In PSC research, Veillonella was highly enriched in patients’gut microbiota at
4.8 times that of healthy controls and 7.8 times that of ulcerative colitis patients,
positively correlating with Mayo risk score (a PSC prognostic indicator). Veil-
lonella dispar accounted for approximately 82% and Veillonella parvula about
11%. VIEIRA-SILVA et al. found that Veillonella increase positively correlated
with intestinal inflammation levels in PSC patients but showed an inverse re-
lationship with proinflammatory Fusobacterium abundance, requiring further
validation. Several studies consistently found increased Veillonella abundance
in PSC patients, independent of concurrent inflammatory bowel disease (IBD),
and positively correlated with PSC severity and liver function markers, possibly
related to inflammatory and fibrotic processes. Conversely, one study noted
that when LC patients were excluded from analysis, the association between
PSC and Veillonella became non-significant, suggesting the increase may relate
to LC presence rather than PSC itself.

Oral microbiota studies also confirmed significantly increased Veillonella abun-
dance in AIH and PBC patients compared to healthy controls, positively cor-
relating with salivary inflammatory cytokines [interleukin (IL)-1𝛽, IL-8] and
immunoglobulin A (IgA) levels. Soluble CD163 (sCD163), an M2 macrophage
activation marker involved in autoimmune diseases, was found to positively cor-
relate with Veillonella abundance in PBC patients’oral microbiota and liver
function indicators [particularly alanine aminotransferase (ALT) and gamma-
glutamyl transferase (GGT)]. LAPIDOT et al. also observed Veillonella parvula
overexpression in PSC patients’oral microbiota. These findings suggest that
oral Veillonella dysbiosis may also play an important role in AILD pathogenesis.

In summary, most studies confirm specific alterations in oral and gut micro-
biota and microbial metabolites in AILD patients, with Veillonella significantly
enriched in both compartments. This enrichment may contribute to disease
progression, making Veillonella a potential novel microbial biomarker and ther-
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apeutic target for AILD diagnosis and treatment. However, no deeper studies
have established causal relationships between Veillonella and AILD, necessitat-
ing further research into its specific mechanisms and how these findings can be
translated into new diagnostic tools and therapeutic strategies.

3.3 Veillonella and Liver Cirrhosis (LC)

LC represents the end-stage pathology of various chronic liver diseases char-
acterized by diffuse fibrosis, pseudolobule formation, intra- and extra-hepatic
vascular proliferation, and portosystemic collateral circulation. Chronic liver
disease progresses from fibrosis to asymptomatic compensated LC, and finally
to decompensated LC with portal hypertension and liver dysfunction. Gut mi-
crobiota dysbiosis disrupts intestinal barrier function, increases intestinal per-
meability and bacterial translocation, leading to systemic inflammation, infec-
tion, vasodilation, and contributing to hepatic decompensation and multi-organ
failure. Gut microbes and their metabolites may affect neurological function
through the gut-liver-brain axis, promoting or triggering hepatic encephalopa-
thy. Current research shows that modulating gut microbiota through fecal
microbiota transplantation (FMT) or specific drugs (rifaximin, lactulose, an-
tibiotics) may improve clinical outcomes and prevent decompensation events.

Earlier studies found reduced gut microbial diversity in LC patients, with 75,245
genes showing differential abundance compared to healthy controls, represent-
ing 66 clusters of different bacterial species, including enriched Veillonella. A
meta-omics study confirmed that opportunistic pathogen Veillonella (includ-
ing Veillonella atypica, Veillonella dispar, Veillonella parvula, and Veillonella
sp. ACP1) increased in LC patients’gut microbiota, possibly related to im-
paired intestinal barrier function and systemic inflammation, with Veillonella
abundance continuing to rise during disease progression from compensated to
decompensated stages. DENG et al. also found positive correlation between
Veillonella abundance and Child-Pugh classification, with levels increasing as
liver function deteriorated.

Human leukocyte antigen (HLA) class II genes are major genetic susceptibility
factors for PBC. One study found that FHRAC-positive (five-class HLA-DRB1
high-risk allele combination) LC patients showed significantly higher abundance
of Veillonella at genus level and Veillonella atypica at species level compared to
FHRAC-negative and non-LC patients, indicating that Veillonella abundance
correlates with HLA class II genetic susceptibility and LC development. An
animal study found that splenectomy improved LC in mice by restoring intesti-
nal barrier function and maintaining gut microbiota balance, while Veillonella
parvula gavage reversed these improvements. In vitro experiments confirmed
that Veillonella parvula conditioned medium promoted hepatic stellate cell ac-
tivation and release of IL-6, IL-1𝛽, and TNF-𝛼, induced hepatocyte pyroptosis,
and increased ALT and AST release, reflecting LC progression and exacerbated
inflammation. Inhibiting the Tlp4/Nlrp3 inflammasome pathway could block
Veillonella parvula-induced hepatocyte pyroptosis, stellate cell activation, and
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LC progression.

SUNG et al. found that Veillonella abundance correlated with LC severity and
hepatic encephalopathy episodes, with Veillonella parvula enriched 10-fold in
the gut of acute overt hepatic encephalopathy (AHE) patients compared to LC
patients without AHE. A drug trial showed that rifaximin-𝛼 improved clinical
outcomes in LC patients by inhibiting Veillonella and other bacteria, reduc-
ing hepatic encephalopathy recurrence, improving neurocognitive function and
systemic inflammation. Inhibiting these mucin-degrading bacteria promoted
beneficial bacteria growth, restored gut microbiota balance, improved intestinal
barrier function, reduced permeability, and prevented bacterial and endotoxin
translocation. Animal studies yielded similar conclusions: combined rifaximin
and lubiprostone treatment modulated gut microbiota in NASH fibrosis rats, re-
ducing Veillonella abundance and sialidase activity, thereby improving intestinal
barrier function and exerting positive effects on NASH-related fibrosis. The tra-
ditional Chinese medicine formula Danggui Shaoyao San (DSS) effectively treats
liver fibrosis by modulating Veillonella and other gut microbes, altering micro-
biota structure to increase SCFA levels and regulate BA metabolism, thereby
alleviating CCl4-induced hepatic fibrosis and protecting intestinal barrier func-
tion. Veillonella parvula also correlates with sarcopenia in LC patients, where
increased abundance may contribute to reduced muscle mass and function. Al-
though Veillonella abundance is high in LC patients, no significant differences
exist between different etiologies (e.g., HBV-related LC and PBC), suggesting
the increase relates to LC itself rather than specific causes.

Current evidence indicates that Veillonella closely correlates with LC severity,
liver function impairment, and hepatic encephalopathy episodes. Surgical and
pharmacological interventions that inhibit Veillonella growth help improve in-
testinal barrier function, restore gut microbiota balance, and reduce inflamma-
tion, exerting positive therapeutic effects. Future research should explore how
Veillonella influences intestinal barrier function and systemic inflammation to
drive LC progression, reveal its molecular mechanisms, and explore potential
of novel drugs or traditional Chinese formulas in modulating Veillonella and
improving LC symptoms to develop more effective treatment strategies.

3.4 Veillonella and Primary Liver Cancer (PLC)

PLC is a common malignant tumor in China with high incidence and mortality
rates, ranking second among all malignant tumors. The most common types are
hepatocellular carcinoma (HCC) and intrahepatic cholangiocarcinoma (iCCA).
While PLC development is influenced by multiple factors including hepatitis,
alcoholic liver disease, MAFLD, AILD, and LC, its exact pathogenesis remains
unclear. Recent studies have found close associations between gut microbiota
dysbiosis and PLC development. Dysbiosis promotes liver inflammation, fibro-
sis, hepatocyte proliferation, and activation of anti-apoptotic signals, releases
cancer-promoting metabolites (e.g., DCA), increases intestinal permeability,
and facilitates translocation of bacteria and their metabolites (endotoxins, 𝛽-
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glucan, viral/bacterial DNA) to promote PLC development through increased
microbial-associated molecular patterns (MAMPs) such as lipopolysaccharide.

As a Gram-negative LPS-producing bacterium, Veillonella can activate TLR4
signaling pathways in various liver cells (including Kupffer cells), leading to
increased TNF-𝛽 and IL-6 levels and activation of multiple pro-inflammatory
and oncogenic pathways. Studies found significantly increased Veillonella abun-
dance in HCC patients’gut microbiota compared to healthy controls, positively
correlating with liver function indicators. POMYEN found Veillonella more
enriched in iCCA patients’gut than in HCC and healthy controls, with Veil-
lonella atypica and Veillonella parvula showing the most significant enrichment,
enhancing amino acid biosynthesis and glycolysis. In iCCA patients, Veillonella
positively correlated with inflammatory markers—neutrophil-to-lymphocyte ra-
tio (NLR) and platelet-to-lymphocyte ratio (PLR)—and negatively correlated
with lymphocyte-to-monocyte ratio (LMR). Some studies also found that in-
creased Veillonella abundance significantly correlated with tumor marker alpha-
fetoprotein (AFP) and increased mortality risk in Barcelona Clinic Liver Cancer
(BCLC) stage B and C patients.

Exploring gut microbiome characteristics for PLC diagnosis revealed its poten-
tial as a new non-invasive diagnostic method. TANG et al. identified Veillonella
as one of 16 optimal OTU markers for distinguishing HCC from non-HCC in a
random forest model. DENG et al. found that a microbiome classification model
based on Veillonella and seven other genera showed high accuracy (AUC values
of 0.989, 0.967, and 0.920) for distinguishing HCC, iCCA, and healthy individu-
als, outperforming traditional tumor markers (AFP, CEA, CA-199). ZHENG et
al. identified Veillonella as a significantly increased gut microbe in early recur-
rence (ER) HCC patients and an independent prognostic indicator for predicting
ER. Combined detection of Veillonella with Romboutsia and Veillonella dispar
with Coriobacterium, Atopobium, and Coprococcus were proposed as new HCC
diagnostic methods.

In a nivolumab treatment study for HCC, Veillonella atypica abundance was
identified as a bacterial taxon specific to non-responders, suggesting its pres-
ence may correlate with lack of treatment response. However, another study
found Veillonella as a dominant bacterium in the gut microbiota of unresectable
HCC patients responding to immune checkpoint inhibitor (ICI) therapy, associ-
ated with better treatment response and survival outcomes, revealing potential
links between gut microbiota and PLC treatment response. Veillonella, as part
of the gut microbiota, along with beneficial bacteria like Akkermansia and Bifi-
dobacterium, showed temporal patterns and causal relationships associated with
disease control, suggesting gut microbiota balance may influence ICI therapy re-
sponses in PLC patients.

Although findings on intestinal Veillonella vary, all studies emphasize poten-
tial links between gut microbiota and PLC patients’responses to ICI therapy.
Studies on oral microbiota in liver cancer patients found significantly enriched
Veillonella abundance in cholangiocarcinoma patients’oral microbiota compared
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to healthy controls, with Veillonella identified as one of the significantly different
genera between groups. As part of the oral microbial community, Veillonella
abundance changes may reflect oral microbial diversity alterations related to
liver cancer development.

In summary, Veillonella is significantly increased in oral and gut microbiota of
liver cancer patients, positively correlating with liver function indicators, inflam-
matory markers, and tumor markers. It also associates with early recurrence,
disease progression, and response to ICI therapy, revealing potential links be-
tween gut microbiota and liver cancer treatment responses. Further research
indicates Veillonella may serve as a new non-invasive diagnostic marker for liver
cancer, showing higher diagnostic accuracy than existing tumor markers. Fu-
ture studies should explore Veillonella’s specific mechanisms in liver cancer, its
potential as diagnostic and prognostic markers, and its role in immunotherapy
to provide new strategies for early diagnosis, prognosis assessment, and person-
alized treatment.

3.5 Veillonella and Other Liver-Related Diseases

While most studies have focused on Veillonella’s association with MAFLD, AILD,
LC, and PLC, its potential role in other liver-related diseases also warrants atten-
tion. Studies have found significantly increased Veillonella abundance in the gut
microbiota of viral hepatitis patients, positively correlating with hepatitis sever-
ity and disease progression. The increase also associated with inflammatory and
immune response-related microbial functional changes, such as increased tryp-
tophan metabolism, fatty acid biosynthesis, and LPS biosynthesis. CHEN et
al. confirmed reduced gut microbiota diversity in chronic hepatitis B (CHB) pa-
tients with significantly increased Veillonella abundance, suggesting microbiota
dysbiosis as an important factor in CHB progression to severe liver failure.

Similar conclusions were found in alcoholic hepatitis (AH) and drug-induced
liver injury (DILI) patients. AH patients showed Veillonella abundance corre-
lating with disease severity, significantly increased in more severe disease states
but reduced after rifaximin treatment, suggesting Veillonella as a potential di-
agnostic and predictive biomarker for AH. HE et al. identified Veillonella as
a DILI-associated gut microbe with significantly increased abundance in DILI
patients, suggesting its involvement in DILI pathogenesis.

Although current research on Veillonella in other liver diseases is limited, pre-
liminary findings are consistent with major trends. These studies indicate that
Veillonella abundance changes may closely correlate with liver disease severity
and progression, warranting further investigation into its potential role and val-
idation of its practical value as a biomarker and therapeutic target.

The gut-liver axis refers to the physiological and pathological pathways con-
necting the intestine and liver through blood circulation, neural transmission,
and immune signals, playing a key role in liver disease development. As a ma-
jor gut microbiota member, Veillonella plays important roles in various liver
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diseases, being commonly enriched in MAFLD, AILD, LC, and PLC patients.
This enrichment may relate to its ability to activate inflammatory responses and
promote liver injury. Through production of endotoxins and other metabolites,
Veillonella may exacerbate liver inflammation and fibrosis, promoting disease
progression. Veillonella enrichment may also affect intestinal barrier function,
increasing permeability and causing bacterial and metabolite translocation to
the liver via the gut-liver axis. However, the specific molecular mechanisms by
which Veillonella influences intestinal barrier and gut-liver axis function remain
poorly understood. Additionally, Veillonella enrichment in oral microbiota also
correlates with liver disease, and although research is limited, evidence suggests
the oral-gut-liver axis may also play a key role in liver disease development. Oral
Veillonella may affect liver health through blood circulation or direct interaction
with gut microbiota. Notably, not all studies show positive correlations between
Veillonella and liver disease; some report opposite findings due to differences in
sample size, study design, or analytical methods. These inconsistencies suggest
complex mechanisms of the gut-liver axis, and that Veillonella-liver disease re-
lationships may be influenced by host genetics, lifestyle, environmental factors,
and microbial community interactions.

Despite inconsistent findings, accumulating evidence supports Veillonella’s po-
tential role in liver diseases, particularly in promoting inflammation and liver
injury. Future research should explore Veillonella’s specific mechanisms in dif-
ferent liver diseases and evaluate its potential as a biomarker and therapeutic
target. Modulating Veillonella levels in the gut and oral cavity may provide
new strategies for liver disease prevention and treatment.
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