BMC Complementary Medicine and Therapies

SYSTEMATIC REVIEW | Article in Press

Exploration of Polygonum odoratum as a medicinal plant
with promising antimicrobial and antioxidant effects for
translational use in conventional medicine: a systematic
review

Mubarak Muhammad - Botan Salihi - Hemn Star - Yadgar Aziz Abdullah -
Honya Hama-Salim - Harmand A. Hama - Asad Ali - Hung Hui Chung - Shih Keng Loong

Received: 25 March 2026 / Accepted: 31 August 2026
© The Author(s) 2026

Abstract

Background Global health authorities have recognized the increasing worldwide integration of traditional com-
plementary medicine. Medicinal plants hold substantial promise that, when properly harnessed, can be effectively
integrated into the mainstream conventional medicine. One of such notable example is Polygonum odoratum.
However, there remains a need to broaden the scientific evidence base for the medicinal use of this plant. The
present study was thus carried out to systematically explore the biological activities of P. odoratum.

Methods Data were retrieved through a systematic search of four electronic databases: PubMed, Scopus, Google
Scholar, and ScienceDirect. The study was conducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The risk of bias was assessed using the revised
Cochrane Risk-of-Bias tool (RoB 2) and SYRCLE’s risk-of-bias tool for preclinical studies. Given the high
degree of heterogeneity observed across studies, meta-analysis was deemed inappropriate. Consequently, descrip-
tive summaries of the included studies are provided.

Results The systematic review identified 34 studies that fulfilled the eligibility criteria. Synthesis of these studies
revealed that P. odoratum exerts a broad spectrum of biological activities, including antimicrobial, anti-inflam-
matory, antioxidant activity, and anticancer effects, as well as protective activities against various organ-specific
disorders. Overall, the majority of the studies assessed for quality demonstrated a low risk of bias according to
both the RoB 2 and SYRCLE tools.

Conclusions The available evidence indicates that P. odoratum possesses diverse biological activities, includ-
ing antimicrobial, antioxidant, anti-inflammatory, anticancer, and organ-protective effects. However, the current
body of evidence is derived predominantly from in vitro and animal studies, with only limited clinical data avail-
able. Further mechanistic investigations and well-designed clinical trials are warranted before recommendations
can be made for its integration into conventional clinical practice.
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Abbreviations

Ap42 Amyloid-beta 42

AD Anti-diabetic

Al Anti-inflammatory

Akt Protein kinase B

Akt/mTOR  Protein kinase B/ mammalian target of rapamycin pathway
AM Antimicrobial

AO Antioxidant

APA Acetyl-para-aminophenol

Bax/Bcl-2 Bcl-2-associated X protein/B-cell lymphoma 2
COX-2 Cyclooxygenase-2

EBV Epstein-Barr virus

EP Extracellular polysaccharide

G2/M phase  Gap 2 to mitosis phase transition

hFOB Human fetal osteoblast

HT-29 Human tumor 29

iINOS Inducible nitric oxide synthase

IL-6 Interleukin-6

LPS Lipopolysaccharide

MAPK Mitogen-activated protein kinase

MMP-9 Matrix metalloproteinase-9

mRNA Messenger ribonucleic acid

MRSA Methicillin-resistant Staphylococcus aureus
mTOR Mammalian target of rapamycin

NF-xB Nuclear factor kappa B

NO Nitric oxide

Nrf2 Nuclear factor erythroid 2-related factor 2
PGE, Prostaglandin E,

P. odoratum  Polygonum odoratum

PICOS Population, Intervention, Comparison, Outcomes and Study design

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses
PROSPERO International Prospective Register of Systematic Reviews

RoB 2 Revised Cochrane Risk of Bias tool for randomized trials

STZ Streptozotocin

SYRCLE Systematic Review Centre for Laboratory animal Experimentation
TNF-a Tumor necrosis factor-alpha

VEGF-A Vascular endothelial growth factor A

Background
The World Health Organization (WHO) recognizes the growing integration of traditional medicine into conven-

tional healthcare systems worldwide [1-3]. Furthermore, traditional medicine remains one of the primary sources
of healthcare in developing countries [4—6]. Medicinal plants have been used for centuries as traditional medicine
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to promote health and to prevent and treat various diseases [7, 8]. The therapeutic properties of plant-derived
natural products are largely attributed to their secondary metabolites, collectively known as phytochemicals or
phytonutrients [9, 10].

Traditional medicine, which is rooted in indigenous knowledge and cultural practices, has garnered consider-
able scientific attention over recent decades due to its therapeutic potential and ongoing advancement [11-13].
Polygonum odoratum Lour (P. odoratum) is a widely used medicinal plant in traditional systems, valued for
both its medicinal and culinary applications. Native to tropical Southeast Asia, the plant is commonly cultivated
throughout Southeast Asia [14] and in many parts of South and East Asia.

The characteristics of P. odoratum is a perennial plant that typically grows 60-90 cm in height. It features a
reddish, erect ascending stems that are branched, and alternate, green slender leaves measuring 6—15 cm long
with distinctive dark purple markings at the center [15]. Taxonomically, the plant belongs to the Kingdom Plan-
tae, Order Caryophyllales, Family Polygonaceae, Genus Polygonum, and species odoratum. It is also known by
the synonym Persicaria odorata [16, 17].

Polygonum odoratum is widely consumed as a leafy vegetable and serves as a common ingredient in various
Southeast Asian, South Asian, and East Asian cuisines. It is frequently used in soups, stews, curries, and salads
[18]. In these regions, the plant is valued both as a nutritional local vegetable food and as a culinary herb that
imparts a distinctive flavor and aroma to dishes. In addition to its culinary uses, the P. odoratum has a long his-
tory of traditional medicinal application for the treatment of flatulence, constipation, and inflammation caused by
insect bites [19-21].

The longstanding traditional use of P. odoratum among native Southeast Asian, South Asian, and East Asian
communities has spurred growing scientific interest in elucidating the phytochemical constituents and biological
activities underlying its ethnomedicinal applications. However, the existing literature contains only one system-
atic review on this plant, which focused exclusively on its anticancer activities [22]. To date, no comprehensive
systematic review has been conducted to evaluate the overall biological activities of P. odoratum. To strengthen
the scientific evidence base for the traditional medicinal use of P. odoratum, a comprehensive evaluation of its
biological activities is warranted. Therefore, the present systematic review aimed to summarize the available
preclinical and clinical evidence on the biological activities of P. odoratum, evaluate the quality of the existing
evidence, identify the proposed mechanisms of action, and highlight key knowledge gaps for future translational
research.

Method
Registration and reporting of results

The systematic review was prospectively registered in the International Prospective Register of Systematic
Reviews (PROSPERO). Separate registration was performed for animal studies (ID: CRD42023467047) and
human studies (ID: CRD42023477603). The review process was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [23].

Data sources and search strategy
The following electronic databases were systematically searched from database inception until July 2025:
PubMed, Scopus, Google Scholar, and ScienceDirect. Search terms included “Polygonum odoratum” and “P.

odorata”. In addition, grey literature and forward citations from included studies and relevant reviews were
screened.
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Study selection

The search results were imported into Endnote reference management software (version X9) and subsequently
uploaded to Covidence systematic review management software (https://www.covidence.org) for screening.
Covidence automatically removed duplicate records. Two independent reviewers (MM and SKL) then screened
the titles and abstracts of all retrieved records, followed by full-text assessment of potentially eligible articles.
Studies were included if they used experimental models (in vitro, in vivo, or human) to evaluate the biological
activities of P. odoratum extracts or its isolated compounds, compared with the defined control group, using any
relevant outcome measure. Table 1 summarized the details of the PICOS inclusion criteria applied in the present
study. Any discrepancy concerning the study selection was resolved by discussion, and if needed, by adjudication
of other reviewers.

Data extraction

Data extraction was performed independently by two reviewers (MM and SKL). Relevant study characteris-
tics were extracted using a standardized Microsoft Excel data extraction form (Supplementary Material 1). The
extracted information included author and year of publication, country of study, study aim, type of extract, plant
part used, experimental model or condition tested, treatment effects observed, main findings, and proposed mech-
anisms of action. A third investigator cross-checked all the data extracted for accuracy and completeness.

Risk of bias assessment

Risk of bias was assessed using SYRCLE’s risk-of-bias tool [24] for animal studies, and Cochrane Risk-of-Bias
(RoB 2) tool [25] for human clinical trial. Both tools evaluate domains of bias based on 10 items; the studies are
assessed as either ‘high risk’, ‘unclear risk’ or ‘low risk’ of bias. One reviewer (MM) independently assessed the
risk of bias, with all assessments subsequently verified by the other authors. In vitro studies, which constituted
the majority of included records, were not subjected to formal risk of bias assessment because validated tools for
in vitro experiments are currently limited.

Results
Studies and their characteristics

A total of 588 studies were systematically identified from the electronic databases, and seven through forward
citation tracking (details from each in the Covidence generated prisma diagram as supplementary material 2).
Four hundred and eighty-seven studies remained after the automatic removal of duplicates by Covidence from
the various databases. After subjecting the evidence to eligibility criteria based on titles and abstracts, 364 studies
were disqualified and 123 remained. These 123 articles were further screened based on full text in which about 89

Table 1 Inclusion criteria of  PICOS component Inclusion criteria
the study Population In vitro model, in vivo model (all species, all sexes), or human
population (all ages, all sexes) with experimental testing
Intervention Treatment involving P. odoratum alone, its synthetic product,
or its combination with other agents
Comparison Untreated control, sham, or placebo
Outcomes Any outcome associated with biological activity
Studies Preclinical and clinical studies
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studies were discarded and the remaining 34 were included in the systematic synthesis of this review as illustrated
in Fig. 1.

The extracted study characteristics are presented in Table 2. The studies characteristics revealed the Asian pop-
ularity of the plant, as the majority (N=26) of the included studies originated from Thailand, while the remaining
were carried out in Malaysia (N=4), India (N=2), and Bangladesh with Vietnam (N=1 each). The leaves of the P.
odoratum were the most frequently used plant part in the included studies and the ethanolic extract was the most
frequently used form of the plant. The included studies consisted predominantly of in vitro studies, followed by
animal studies and one clinical study. The plant was found to exert a broad spectrum of effects, including anti-
inflammatory and antioxidant activities, anticancer activity, antimicrobial activity, and other activities against
organ-specific disorders.

Risk of bias analysis

The majority of the included studies were in vitro studies (N=27). Therefore from the remaining 7 studies, six
animal studies were assessed for risk of bias using SYRCLE’s risk of bias (N=6) and one clinical study using the
Cochrane risk of bias (N=1) tools as shown in Fig. 2. The risk of bias assessment was represented in Fig. 2. It
illustrated that within the experimental animal studies, SYRCLE’s risk of bias depicted that 66.66% (N=4) were
of low risk of bias, and 33.33% (N=2) as high risk of bias. On the other hand, Cochrane risk of bias that assessed

Fig. 1 PRISMA diagram | Identification of studies via databases and registers ‘
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the single identified human clinical trial study was judged to have a low risk of bias. The main methodological
strength of all the studies judged to have low risk of bias were in three domains; incomplete outcome data, selec-
tive reporting, and other bias. While the predominant methodological flaw with the experimental animal study
assessed involve blinding, as the studies did not adequately report blinding of participants and personnel and
blinding of outcome measurement.

Discussion

The studies included in this review were conducted in Southeast Asia and South Asia. This geographical
distribution underscores the regional importance of P. odoratum as a traditional medicinal plant. The pre-
dominant use of the leaves further aligns with and supports its traditional application in these regions, where
the leaves are highly valued. The main biological effects observed are summarized below.

Antimicrobial activity

Antimicrobial activity of P. odoratum extracts and their derivatives was demonstrated in several studies. Metha-
nolic leaf extracts of P. odoratum were ranked among the three most active extracts when evaluated among 20
Thai vegetables. [36]. Both leaf and stem extracts of P. odoratum exhibited strong antibacterial activity [21]. In
addition, the leaf aqueous-ethanolic and aqueous extracts demonstrated antibacterial activity by inhibiting the
growth of four bacterial strains [52].

BMC Complementary Medicine and Therapies M BMC



Article in Press https://doi.org/10.1186/512906-026-05577-y

Essential oil extracted from the fresh leaves of P. odoratum showed significant antibacterial activity against
Salmonella. Choleraesuis [27] as well as against several Gram-positive and Gram-negative bacteria in culture
media [53]. Additionally, silver nanoparticles synthesized from aqueous leaf extract of P. odoratum (PO-AgNPs)
demonstrated antibacterial activity against skin-associated pathogens, including methicillin-resistant Staphylo-
coccus aureus (MRSA), S. epidermidis, S. aureus and Pseudomonas aeruginosa [51].

The antimicrobial properties of P. odoratum also extend beyond direct therapeutic effects against bacterial
infections. Essential oil obtained through steam distillation of fresh leaves has demonstrated potential in food
preservation. It was found to extend the shelf-life of fresh foods and reduce food waste by inhibiting melanogen-
esis (enzymatic browning) in food products [57]. Leaf extracts of P. odoratum effectively inhibited the growth
of Spodoptera litura (a major insect pest of vegetables) at the larval stage, highlighting the plant’s potential as a
natural pesticide or insecticide [37].

Collectively, the included studies suggest that the antimicrobial activity of P. odoratum is mediated by multiple
phytochemicals constituents rather than a single active compound. In addition to o-humulene, flavonoids and
phenolic compounds such as quercetin, catechin, and gallic acid have been implicated in the antibacterial effects
observed [53, 58]. These phytochemicals are proposed to exert antimicrobial effects through multiple mecha-
nisms, including disruption of bacterial membrane integrity, alteration of membrane permeability, inhibition of
biofilm formation, suppression of virulence factors, and induction of oxidative damage within microbial cells.
Nevertheless, the precise molecular mechanisms underlying the antimicrobial activity of P. odoratum have not
been fully elucidated in the included studies. Further detailed mechanistic studies are warranted to validate these
proposed modes of action.

Anti-inflammatory and antioxidant activity

The available evidence demonstrates that P. odoratum possesses potent antioxidant and anti-inflammatory activi-
ties across multiple experimental models. These effects were observed in in vitro studies using RAW 264.7
macrophage cells [26, 29], cultured cell line of macrophage RAW 264.7 [28], and in various oxidative stress
assays [15, 30, 47, 48]. All included studies attributed these biological activities primarily to the phytochemical
constituents present in the plant.

Several studies further investigated the molecular basis of the anti-inflammatory effects of P. odoratum. Etha-
nolic leaf extracts significantly suppressed the production of nitric oxide (NO), prostaglandin E, (PGE,), tumor
necrosis factor-o. (TNF-a), and interleukin-6 (IL-6). These extracts also downregulated the gene expression of
inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) in lipopolysaccharide (LPS)-stimulated
RAW 264.7 macrophages [28, 29]. Collectively, these findings suggest that P. odoratum suppresses inflammatory
signaling upstream of pro-inflammatory mediator production. Although the precise molecular targets have not
been fully elucidated, the observed suppression of these inflammatory mediators is consistent with modulation
of the nuclear factor kappa B (NF-kB) and mitogen-activated protein kinase (MAPK) signaling pathways, which
regulate the transcription of numerous inflammatory genes [28, 29]. Nevertheless, direct evidence demonstrating
the involvement of these pathways in P. odoratum remains limited, and further mechanistic studies are warranted.

The phytochemical components of P. odoratum have previously been identified and compiled to include quer-
citrin, gallic acid, polygonumins A, alpha-humulene, (+)-catechin, beta-caryophyllene, decanal, scutellarein-
7-glucoside, and eupatoriochromene [16]. In another study [22], the phytochemical compounds were assembled
to include rutin, ellagic acid, quercetin, gallic acid, ferulic acid, chlorogenic acid, apigenin, p-coumaric acid,
kaempferol, luteolin, g-resorcyclic acid, catechin, isorhamnetin, sesquiterpenes and derivatives, C10 and C12
aldehydes and alcohols, alkanes family. These findings further demonstrate the rich phytochemical composition
of P. odoratum especially the polyphenols.

Hyper-inflammation and oxidative stress are involved in the pathogenesis of numerous diseases due to the
interaction between the two factors to create a vicious circle under pathologic conditions [58]. The viciousness
of these two factors arises from the fact that they are critically involved in early mechanisms of diseases, and
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they amplify each other via oxidative stress-inflammatory cycle to perpetuate development and progression of
diseases [59]. To best comprehend the strong anti-inflammatory and antioxidant action produced by P. odoratum,
the extract was tested and found to exhibit the strongest hydrogen peroxide scavenging activity relative to the
other 16 Thai vegetables tested [30]. These antioxidant and anti-inflammatory properties may partly explain the
popularity of the plant within traditional Thai medicine.

Anticancer activity

Cancer remains one of the leading causes of death in Thailand [60] and the country’s most prevalent cancer types
are lung, breast, cervical, colorectal, and liver [61]. P. odoratum was revealed from the included studies to exert
anticancer activities in several cell lines, including cell culture of breast cancer [41], colon adenocarcinoma (HT-
29) and hepatocellular carcinoma [45], EBV-induced lymphoblastoid cancer [46], oral squamous cell carcinoma
[49], lymphocytic leukemia [50], three cell lines, including epidermal carcinoma, breast adenocarcinoma and
kidney fibroblast [36], and promyelocytic leukemia [21].

Although the observed anticancer activities have generally been attributed to the phytochemical constituents of
P odoratum, one compound, polygonumin A, has been proposed as a particularly promising candidate for further
investigation [62]. Interestingly, the molecular mechanism through which P. odoratum exerts anticancer effect
was investigated and proposed to involve suppression of protein kinase B (Akt)/mammalian target of rapamycin
(mTOR) pathway (Akt/mTOR pathway) [49], a pathway that is conspicuously known to be activated by human
cancers [63]. Suppression of this pathway was associated with reduced cellular proliferation, migration, survival,
angiogenesis, and decreased expression of downstream proteins involved in tumour progression, including cyclin
D1, survivin, VEGF-A, COX-2, and MMP-9 [49]. Due to the critical role of Akt/mTOR pathway signaling in
modulating cell growth, survival, motility and metabolism, the inhibitors of this pathway have shown positive
effect in clinical cancer trials [64]. Nevertheless, it should be emphasized that these findings for P. odoratum are
derived primarily from in vitro studies, and therefore should not be interpreted as evidence of clinical efficacy.
Additional animal studies and well-designed clinical trials are required to determine whether these molecular
effects translate into meaningful therapeutic benefits in humans.

Activities against organ-specific disorders

Several organ-specific disorders have been investigated using P. odoratum extracts to test its treatment effects. In
the liver, two studies [33, 34] reported for hepatoprotective activity when tested against acetyl-para-aminophenol
(APAP)-induced hepatotoxicity in experimental mice and rats, respectively. In the bone, a study investigated the
effect treatment using ethanolic leaf extract on human fetal osteoblastic (hFOB 1.19) cell line, treatment dem-
onstrated powerful anti-osteoporosis activity by showing highest percent survival among the selected 20 local
vegetables from Thai traditional vegetables [35]. Similarly, a study tested the effect of treatment on bone integrity
parameters such as osteoclast/osteoblast density and bone cortical thickness in ovariectomized rats’ model of
menopause, the treatment resulted in producing anti-osteoporotic activity by decreasing osteoclast density but
increasing osteoblast density and cortical thickness [39]. The P. odoratum leaf extract demonstrated radioprotec-
tive properties for diagnostic procedures [31].

In the brain, the effect of combined extract of P. odoratum and M. alba was investigated on cognitive function
in peri- and postmenopausal women [32]. The result from this study showed that the consumption of the com-
bined supplement conferred cognition-enhancing activity through an improvement in working memory. Neuro-
protective activity of the crude extract was also observed through inhibition of AB42 peptide and fibrils thereby
conferring the plant promising action in prevention of Alzheimer™'s disease [42].

In the pancreas, the anti-diabetic activity of the extract was tested and confirmed through inhibition of a-amylase,
and a-glycosidase [43]. The combined extract of mango seed and aerial parts of P. odoratum was evaluated in a
streptozotocin-induced diabetic rat model of diabetic nephropathy, and the treatment resulted in renoprotective
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activity [40]. In a similar way, the combined extract of Mangifera indica and P. odoratum was tested on cataract
and retinopathy in streptozotocin- (STZ-) diabetic rat model, the anti-cataract and anti-retinopathy effects were
observed [38]. Moreover, the intestinal smooth muscle activity was evaluated for relaxant effects of P. odoratum
extract on isolated rat ileum, and the smooth muscle relaxing activity was observed as a result of treatment [44].
Although these findings collectively suggest diverse pharmacological potential, nearly all evidence originates
from experimental models. Therefore, the efficacy and safety of P. odoratum in humans remain largely unknown.

Phytochemical mechanisms of P. odoratum

Plethora of studies reported the phytochemical components of P. odoratum to include polysaccharides, flavo-
noids, steroidal saponins, lectins, alkaloids, lignin, volatile oil, other polyphenols (apart from flavonoids), other
steroidal glycosides (apart from saponins), dipeptides, amino acids, and trace mineral elements [65-67]. Never-
theless, the consensus of the studies converge in the significant abundance of polysaccharides, flavonoids, steroi-
dal saponins as the primary active components responsible for the various biological effects that accounts for the
medicinal effects of the plant [68—70]. Fig. 3 summarizes the various bioactive monomers of polysaccharides,
flavonoids, steroidal saponins isolated form of P. odoratum with their corresponding biological effects produced.

Several bioactive phytochemical producing downstream biological effects have been identified; their specific
molecular mechanism remains an area of active research. The mechanism of antioxidant activity was attributed
to the direct radical scavenging effect of the phytochemicals such as flavonoids resulting in attenuation of oxi-
dants without any enzymatic involvement. It was also suggested that an indirect mechanism through upregulating
mRNA expression of nuclear factor erythroid 2-related factor 2 (Nrf2) resulting in copious production of endog-
enous antioxidant enzymes play a key role [71]. The mechanism of anticancer activity of P. odoratum implicated
multiples of phytochemicals involving diverse but overlapping signaling pathways. But the prevailing evidence
involved cell cycle regulation through activation of signaling pathways such as activation of p53 protein via the
p38 pathway that lead to G2/M phase arrest. Moreover, induction autophagy or apoptosis via regulation of the
Bax/Bcl-2 balance, activation of caspase-3, and inhibition of the Akt-mTOR pathway have all been implicated
[72].

The anti-inflammatory mechanism of P. odoratum are also derived from its phytochemical components espe-
cially the polysaccharide content. The possible involvement of multiple immunomodulatory pathways through
modulating the signaling process involve in the expression of inflammatory mediators, such as inducible nitric
oxide synthase (iNOS) and NF-xB pathways have been implicated [73]. The antimicrobial activity of P. odoratum
was predominantly attributed to its steroidal saponins and anthraquinone derivatives content, with the possible
mechanism involving direct inhibition of the microbes as the mainstay mechanism [74].

There are challenges that poses variations in the phytochemical components of P. odoratum as reported from
the different geographical locations of the studies such as Southeast Asia, China, South Korea, India among oth-
ers. The difference in phytochemical profiles of P. odoratum have been demonstrated in different regions of same
province [75]. The differences in active metabolites contents of P. odoratum have been found due to seasonal
dynamic changes associated with different growth stages [15]. A notable differences in the metabolite composi-
tion of P. odoratum was implicated due to severe cultivation constraints practices such as continuous cropping
obstacles [76].

Future perspective

The current evidence identifies several important research priorities for P. odoratum rather than established thera-
peutic applications. Although the available studies demonstrate promising biological activities, most evidence
is derived from in vitro and animal models. Future investigations should therefore focus on elucidating the
molecular mechanisms underlying these biological effects, validating efficacy in well-designed animal models,
and generating high-quality clinical evidence to support potential translational applications. Multiple interactions
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Compounds Attributed Biological Effects
AO Al AC AM AD  Reference
Flavonoid Bioactive Compounds
(3R)-5,7 3-(a" h 4 (77)
(3R)-5,7-dihydroxy-8- methyl-3-(2",4"-dIhydroxybenzyl)-chroman-4-one (77)
(3R}-S, 7-dihydroxy-3-(2",4"-dihydroxybenzyl)-chroman-4-one 77
(3R)-5,7-dihydroxy-8- methyl-3-(4"-hydroxybenzyl)-chroman-4-one [77)
(3R)-5,7-dihydroxy-3-{2"-hydroxy-4'-methoxybenzyl)-chroman-4-one 77
(£)-5,7-dihydroxy-6,8- dimethyl-3-(2"-hydroxy-4'-methoxybenzyl)-chroman-4-one (78]
Methylophlopogonanone 8 (78]
S,7-dihydroxy-6,8-dimethyl-3-{3"-hydroxy-4"-methoxybenzyl}-chroman-4-one (78)
Ophlopogonanone £ (78)
(E)-7-0-B-D-glucopyranoside-5-hydroxy-3-(4"-hyd ylidene)-ch 4 (78]
(€)-5,7-dihydroxy-6,8-dimethyl-3-(4° ch 4 (78]
Tectaridin (78)
5,7-di 3-(2' 4" hire 4 (79)
(35)-3,5,7-trihydroxy-6,8-dimethyl-3-(4"-hydroxybenzyl)-chroma-4-one (79)
S,7,4"-trihydroxy Isoflavone (79)
5,7.4'-trihydroxy-6- methoxy isoflavone (79]
5,7,4"trihy y-6,3" i 79]
Isor in-3-0-(6"-0-a-L- $-D-glucop l (79)
(3R)-5,7-dIhydroxy-6-methyl-8 3-(a"hydr h 4 (80)
(3R)-5,7-dihydroxy-6,8-dimethyl-3-(4"-hydroxybenzyl)-chroman-4-one (80)
(3R)-5,7 6-methyl-3-(4° 1)- ch a (80
Polygonatone A (81]
Polygonatone B (81)
Polygonatone C (81
(3R)-5,7-dihydroxy hyl-8-methoxy-3-(4" h 4 (82)

Chrysoeriol - (83]
Steroidal Saponin Bioactive Compounds

(225)-cholest-5-ene-1B,3p,16B,22-tetrol 1-0-a-L-r yl 16-0--D-glucop! - (84)
Polygonatumoside A (8s)
Polygonatumoside 8 (85)
Polygonatumoside C (85)
Polygonatumoside D (85)
Palygonatumoside E (8S)
(255)-(3b,143)-dihy y-spl! 5 3-0-b-D-gluc {1->2)-{b-D: {1->3)])-b-D-glucopyranosyl-{ 1->4)-b-D-galacopyranoside (85)
3-0-b-D-glucopyranosyl-{1->2)-[b-D-xylopy yl-(1-->3)]-b- anosyl-(1->4)-b-D-galacopyranosylyamogenin (8s)
(225)-cholest-S-ene-1b,3b,16b,22-tetrol-1-0-a-L-rh y yl-16-0-b-D-glucop: id (85)
(235,24R,25R}-L-0-acetylspirost-S-ene-IB, 3B,23,24-tetrol 3-0-8-Dgl yl-(1->2)-B-D- {I->4)-B-D-ft d (86)
(255)-L-0-acetylspirost-S-ene-1B,3p-diol 3-0-B-D-gluc (1->2)-(8-0 {1->3))-B-D+4 1-(1->4)-8-D-galac (86)
(255)-spirost-5-en-3B-ol 3-0-8-D-gl y 141->2)-{B-D- yi-{I->3)]-8-D-g/ {I->4)-2-0-acetyl-B-D-galaci (86)
(25R,S)-spirost-5-en-3p-ol 3-0-B-D-glucopyranosyl-(1->2)-B-Dglucopyranosyl-{I->4)-B-D-galactopyranoside (86)
Polysaccharide Bioactive Compounds

Galactose

Mannose

Rhamnose

Glucose

Arabinose

Novel polysaccharide YZ-2

Cellulase-assisted extraction of polysaccharides from Polygonum odoratum (CPP)
Hot water extracted polysaccharide (HPP)
Polysaccharide POPS-8

(87)
(87)
(87)
(87]
(87
(e8]
(8)
(e8]
(88]

Fig. 3 Phytochemical compounds isolated from P. odoratum and their biological activities

AO: Al: Antl Y, AC: AM: AD: Anti-diabetic

may occur between phytochemicals and the intestinal microbiota. Most polyphenolic phytochemicals are poorly
absorbed in the small intestine, and the catabolic activity at large intestine by the gut microbiota account for
90-95% of polyphenols absorption [9]. For instance, common polyphenols such as anthocyanins are metabolized
by intestinal flora into 3,4-dihydroxyphenyl propionic acid, 3-hydroxyphenyl propionic acid, and 3, 4-dihydroxy-
phenylacetic acid, and this metabolic activity in turn promote the abundance of beneficial gut microbiota and
reduction of harmful microbes. The phytochemicals also possess the ability to improve the integrity of intestinal
barrier and maintain the balance in dynamics of gut immune cells [77, 78]. Future studies should investigate
whether P. odoratum modulates gut microbiota composition and function.
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The high fiber content of P. odoratum reported in two identified studies [47, 48] represents another potential
mechanism for gut microbiota modulation. In addition, this high fiber content may partly explain the traditional
use of P. odoratum within traditional Thai medicine to treat flatulence and constipation. Dietary fiber influences
stool formation indirectly through fermentation by colonic microflora to stimulate fecal bulking, while the direct
action of fiber influence stool formation via water retention [79]. These mechanisms warrant further investigation
to determine whether they contribute to the traditional use of P. odoratum for flatulence and constipation.

Although several inflammatory mediators have been shown to be modulated by P. odoratum, the precise intra-
cellular signaling pathways remain largely unknown. Future mechanistic studies should therefore investigate
molecular pathways such as Nrf2, NO signaling, NF-xB, MAPK, cyclooxygenase (COX), and prostaglandin
signaling to better define the mechanisms responsible for the observed biological activities.

Although the available evidence suggests promising anticancer activity, the current findings are derived pre-
dominantly from cell-based studies. Future research should prioritize validation in animal tumor models, char-
acterization of active compounds, pharmacokinetic studies, toxicity evaluation, and ultimately well-designed
clinical trials to determine the therapeutic potential of P. odoratum. In addition, studies investigating combination
therapy with conventional anticancer agents may help determine whether synergistic effects can improve treat-
ment efficacy while reducing toxicity.

Furthermore, for the identified anti-microbial activity of P. odoratum, several mechanisms have been identi-
fied as possible mode of bactericidal effect of phytochemicals, including inhibiting bacterial virulence factors
such as enzymes and toxins, interacting with the cytoplasmic membrane or reducing the pH values, suppressing
biofilm formation, and reducing the extracellular polysaccharide (EP) activity [80]. Future studies should inves-
tigate these potential mechanisms in P. odoratum to better understand its antimicrobial properties and facilitate
the development of standardized phytochemical preparations for therapeutic applications. Fig. 4 summarized the
future perspectives into the research on P. odoratum.

Conclusions

The present systematic review demonstrates that P. odoratum possesses diverse biological activities, including
antimicrobial, antioxidant, anti-inflammatory, anticancer, and organ-protective effects. However, most available
evidence is derived from in vitro and animal studies, with limited clinical evidence. Future mechanistic investi-
gations and well-designed clinical studies are still required before translation into conventional medicine can be
recommended.
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