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Abstract

Background: Functional constipation is common in adults; herbal combinations pairing an anthraquinone stimulant with a
carminative are widely used despite limited evidence synthesis. Objective: To review published evidence on rhubarb root and
fennel seed for constipation and gut microbiota outcomes. Methods: Narrative review of randomised trials, systematic reviews
and mechanistic studies from PubMed, Europe PMC and Crossref. Findings: Rhubarb anthraquinones stimulate colonic motility
and mucus secretion while enriching short-chain-fatty-acid-producing taxa; fennel oil relaxes smooth muscle and reduces
bloating, suggesting complementary benefit. Conclusions: The combination is mechanistically plausible but requires

confirmatory trials.
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Abstract
Background: Functional constipation is common in
adults; herbal combinations pairing an anthraquinone
stimulant with a carminative are widely used despite
To

published evidence on rhubarb root and fennel seed for

limited evidence synthesis. Objective: review
constipation and gut microbiota outcomes. Methods:
Narrative review of randomised trials, systematic reviews
and mechanistic studies from PubMed, Europe PMC and
Crossref. Findings: Rhubarb anthraquinones stimulate
colonic motility and mucus secretion while enriching
short-chain-fatty-acid-producing taxa; fennel oil relaxes
and

benefit

smooth muscle reduces suggesting
(1]. The

combination is mechanistically plausible but requires

bloating,
complementary Conclusions:

confirmatory trials.
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Introduction

Functional constipation affects a substantial proportion of

adults worldwide, with pooled global prevalence
estimated near 11% using Rome criteria and considerable
variation by region, sex and diagnostic definition [2,3].
The condition reflects a heterogeneous pathophysiology
slow colonic transit,

encompassing defecatory

dysfunction and visceral hypersensitivity, and is
increasingly understood to involve altered gut microbial
ecology alongside classical motility and neuromuscular
mechanisms [4,5]. Beyond bowel symptoms, chronic
constipation imposes a meaningful burden on quality of
life, work productivity and healthcare utilisation, and
dissatisfaction with conventional laxatives is common,
driving sustained patient interest in both pharmacological
and complementary or herbal therapies as adjuncts or

alternatives to first-line fibre and osmotic agents [6].

Herbal medicines remain among the most widely
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self-administered remedies for constipation globally, and
traditional systems frequently combine a stimulant
anthraquinone-containing herb with a carminative agent
intended to offset cramping and gas [7]. Rhubarb root
(Rheum species) is a classical anthraquinone-based
purgative whose glycosides are metabolised by colonic
bacteria to active aglycones that stimulate motility and
fluid
prebiotic-like effects on the resident microbiota [8,1].

secretion, while also exerting measurable
Fennel seed (Foeniculum vulgare) contains anethole-rich
volatile oil with recognised antispasmodic, carminative
and mild prokinetic properties, historically paired with

stimulant laxatives to mitigate abdominal discomfort [9].

Despite centuries of empirical use, the rhubarb-fennel
combination specifically has not been the subject of a
large, independently replicated randomised trial, and
of

idiopathic constipation continues to prioritise fibre and

current guideline-based management chronic
osmotic agents, reserving stimulant anthraquinones for
refractory cases [10]. This narrative review synthesises the
pharmacological rationale, clinical trial evidence for the
constituent herbs and related herbal formulae, gut
microbiota effects, and safety profile relevant to a
combined rhubarb root and fennel seed extract for
functional constipation in adults, framing directions for

future confirmatory research.

Pharmacology and Mechanisms of Rhubarb Root
Anthraquinones

Rhubarb

anthraquinone-glycosides that pass largely unabsorbed

root contains sennoside- and
into the colon, where bacterial glycosidases release active
anthrones and rhein-anthrone metabolites (Figure 1).
These metabolites stimulate colonic mucosal chloride and
fluid inhibit
sodium-potassium-ATPase-mediated water absorption,

secretion,

and enhance propulsive motility via prostaglandin- and

nitric-oxide-mediated pathways, analogous to the
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well-characterised pharmacodynamics of sennoside A
[11]. Beyond direct secretomotor effects, rhubarb extract
promotes colonic mucus production by recruiting mast
cells and inducing an adaptive endoplasmic-reticulum
stress response in goblet cells, altering the
mucus-associated microbiota in ways that favour stool
hydration and lubrication independent of pure secretory
[12,13].

microbiota-targeted

Metabolomic and
further show that

rhubarb-derived anthraquinones and their bacterial

stimulation
analyses

metabolites reshape the luminal metabolic environment,
increasing short-chain fatty acid output and shifting the
relative abundance of saccharolytic taxa in a manner that
reinforces, rather than merely accompanies, its laxative
action [8].

ES ACROSS PUBLISHED TRIALS OF RHUBARB EXTRACT, FENNEL-BASEL
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Figure 1: Illustrative synthesis of stool-outcome response rates
reported across published trials of rhubarb extract, a fennel-based

herbal formula, and osmotic laxative comparators versus placebo
[1,15].

A double-blind, randomised, placebo-controlled trial in
middle-aged adults with constipation found that rhubarb
extract significantly improved stool frequency and
consistency within one week at the higher tested dose,
with improvements accompanied by increased relative
abundance of Lachnospiraceae taxa, including Roseburia
and Agathobacter, that correlated positively with stool
fatty
concentrations [1]. This trial, conducted over 30 days with

consistency and faecal short-chain acid

two dose levels against placebo, remains the most direct
clinical evidence that a standardised rhubarb extract

exerts combined symptomatic and
microbiota-modulating effects in an adult population,
and provides the

principal efficacy anchor for

combination formulations built around a rhubarb
backbone. Because the observed onset of benefit occurred
rapidly and at both tested doses, the trial also suggests a
workable therapeutic window within which a stimulant
component could be paired with a gentler carminative
agent without requiring escalation to higher, less

well-tolerated anthraquinone doses.

Fennel Seed: Carminative and Prokinetic
Mechanisms

Fennel seed's volatile oil, dominated by trans-anethole
and fenchone, exerts smooth-muscle relaxant and mild
prokinetic actions through calcium-channel modulation
and cholinergic interaction in gut wall tissue, alongside
carminative effects that reduce luminal gas retention and
associated cramping [9]. Region-specific human
data that

measurably alters gastric and proximal gut motility

physiological indicate fennel infusion
patterns, supporting a genuine pharmacodynamic effect
on upper gastrointestinal transit rather than a purely
[14].

double-blind randomised controlled trial testing a herbal

subjective symptomatic benefit Clinically, a
formula combining Foeniculum vulgare with Rosa
damascena against polyethylene glycol in elderly patients
with functional constipation found that the herbal
combination produced comparable or superior
improvement in constipation severity, stool consistency
and quality-of-life scores, with fewer reported side effects
than the osmotic comparator [15]. This trial is directly
formulation because it
herbal

combination can match an established first-line osmotic

relevant to the present

demonstrates that a  fennel-containing

agent while improving tolerability, reinforcing the
rationale for pairing fennel's antispasmodic action with a

more potent stimulant component such as rhubarb
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anthraquinones (Table 1).

Clinical Evidence for Herbal Combination Therapy
in Functional Constipation

Systematic review and meta-analytic evidence across
Chinese herbal medicine formulae for functional
constipation, encompassing dozens of randomised trials
and thousands of patients, indicates a consistently higher
responder rate and greater improvement in bowel
movement frequency and stool characteristics compared
with conventional pharmacological controls, although
trial quality is frequently limited by inadequate blinding
and heterogeneous outcome reporting [7]. A
representative combination formula, Ma Zi Ren Wan,
which similarly pairs a mild anthraquinone-containing
component with complementary botanicals, produced
significantly higher response rates than placebo in an
18-week randomised, double-blind trial using Rome
[16]. These
structurally analogous multi-herb formulae support the
that

anthraquinone source with a second botanical agent

criteria, without serious adverse events

broader principle combining a stimulant
targeting comfort or tolerability yields additive clinical
benefit rather than simple redundancy, a pattern
consistent with the rhubarb-plus-fennel rationale even
though no large trial has yet tested this exact pairing as a
pre-specified combination arm. This mirrors comparator
evidence from fibre and microbiota-directed trials, where
meta-analyses of fibre supplementation and network
meta-analyses of probiotics, prebiotics and synbiotics
likewise report modest but consistent benefit over placebo
for stool frequency and consistency in adults with chronic
constipation, situating herbal combinations within a
broader landscape of complementary options rather than

as isolated alternatives [17,18].

Table 1: Selected randomised and comparative trials of rhubarb root,

fennel-containing formulae, and structurally related herbal
combinations in functional constipation.

Study Population Comparison Key outcome
Neyrinck etal.,, | Middle-aged Rhubarb extract | Improved stool f
2022 adults with vs placebo requency/consi
constipation stency;
increased Lachn
ospiraceae
abundance
Azimietal.,, Elderly patients |Fennel + Rosa | Comparable/su
2022 with functional | damascena perior symptom
constipation formula vs relief; fewer side
polyethylene effects than PEG
glycol
Bian et al., 2013 | Adults with Ma Zi Ren Wan ( | Significantly
functional anthraquinone- | higher response
constipation containing rate; no serious
(Rome criteria) |formula) vs adverse events
placebo
Lyuetal, 2022 |Adults with Chinese herbal | Higher
(meta-analysis) | functional medicine vs responder rate;
constipation, conventional ph | improved stool
pooled trials armacological | frequency and
controls characteristics

Effects on Gut Microbiota Composition

Functional constipation is associated with reduced
microbial diversity, depletion of butyrate-producing taxa
and altered bile-acid and short-chain fatty acid
metabolism, findings that are broadly consistent across
independent cohorts and support microbiota-directed
intervention as a therapeutic target rather than a
secondary phenomenon [19,20]. Reviews of the gut
microbiota-short-chain-fatty-acid signalling axis in
slow-transit constipation similarly implicate diminished
fermentative capacity and secondary motility impairment,
providing a mechanistic bridge between microbial
ecology and the anthraquinone- and fibre-related
pathways targeted by herbal therapy [21] (Figure 2).
Rhubarb extract supplementation specifically increases
Lachnospiraceae abundance and faecal short-chain fatty
acid concentrations in constipated adults [1], while
broader reviews of medicinal-food-homology bioactive
components, spanning anthraquinones, polysaccharides
and phenolics, converge on short-chain fatty acid
enhancement, neurotransmitter pathway regulation and

intestinal barrier restoration as shared mechanisms across
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[22]. A
concludes

recent
that
microbiota-directed therapies for constipation, including

botanical remedies

state-of-the-art

constipation
narrative synthesis
herbal and fermentable substrates, show promising but
currently exploratory evidence, underscoring the value of
standardised diversity metrics in future rhubarb-fennel
trials [23]. These findings parallel the broader literature
linking fermentable dietary fibre intake to short-chain
fatty acid production and healthy microbial diversity
across adulthood and ageing, reinforcing that herbal
anthraquinone-fibre combinations act on a physiological
axis already established as central to gut health [24,25].
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Figure 2: Illustrative trajectory of faecal Lachnospiraceae relative
abundance during rhubarb extract supplementation versus placebo,

synthesised from reported microbiota shifts in a published
randomised trial [1].

Safety, Tolerability and Regulatory Considerations
rhubarb-derived
carry well-documented but

Anthraquinone laxatives, including

preparations, generally
reversible risks, most notably melanosis coli, a benign
pigmentary change of the colonic mucosa that resolves
within six to twelve months of discontinuation in the great
majority of cases [26]. Pharmacological and toxicological
review of sennoside A, structurally representative of
rhubarb's active anthraquinones, confirms a broadly
favourable short-term safety profile with dose-dependent
cramping and electrolyte disturbance as the principal
tolerability concerns, while highlighting unresolved
questions about metabolite-specific long-term risk [11]

(Table 2). A registered systematic review protocol

addressing a long-hypothesised association between
chronic anthraquinone laxative use and colorectal cancer
risk illustrates that this question remains actively
investigated rather than settled, supporting caution
against indefinite continuous use without medical
supervision [27]. Fennel seed carries a favourable safety
record at culinary and standard herbal doses, with its
principal tolerability advantage being a reduction in the
cramping and flatulence commonly associated with
[9,15].
constipation management guidelines continue to position

stimulant laxative monotherapy Current
stimulant anthraquinones as second- or third-line options
behind fibre and osmotic agents, reflecting comparatively
thinner high-quality trial evidence rather than a specific
safety contraindication, and reinforcing the need for
well-designed trials of standardised combination extracts

before broader first-line adoption [10].

Conclusion
Convergent mechanistic, clinical and microbiota-focused
evidence supports a rational basis for combining rhubarb
root's anthraquinone-driven  secretomotor  and
prebiotic-like effects with fennel seed's antispasmodic
and carminative properties to treat functional
constipation while limiting stimulant-related discomfort.
Existing trials of the individual herbs and structurally
similar multi-botanical formulae consistently report
meaningful improvements in stool frequency, consistency
and quality of life,

short-chain-fatty-acid-producing gut

alongside favourable shifts in
taxa, but no
adequately powered trial has yet evaluated the specific
rhubarb-fennel combination against placebo. Rigorous,
double-blind, placebo-controlled trials incorporating
validated bowel diaries, standardised safety monitoring
for anthraquinone exposure, and 16S rRNA or shotgun
metagenomic microbiota profiling are needed to confirm
the synergy proposed here and to define appropriate

dosing, duration and long-term safety limits for clinical
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use. Until such dedicated trials are available, clinicians
and consumers should regard combined rhubarb-fennel
preparations as a biologically plausible but not yet
definitively proven option, best used for limited durations
and alongside, rather than instead of, first-line dietary and
lifestyle measures.

Table 2: Commonly reported tolerability profile of rhubarb root
anthraquinones and fennel seed extract.

Adverse effect Rhubarb root Fennel seed | Combined
(anthraquinone) | extract formulation
Abdominal Common, Rare; may Mitigated
cramping dose-dependent | reduce relative to
cramping rhubarb
from alone
stimulant
component
Melanosis coli Reported with Not reported | Requires
(pigmentation) prolonged use; duration
reversible on limits and
cessation monitoring
Electrolyte Occasional with | Rare Monitor with
disturbance high prolonged
dose/prolonged combined
use use
Flatulence/bloating | Occasional Reduced via | Net
carminative |reduction
action expected
versus
rhubarb
alone
Long-term Under active Notreported | Warrants
colorectal cancer investigation; not supervised,
risk established time-limited
use
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