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Gut health has emerged as a central determinant of overall
well-being, influencing immunity, metabolism, and systemic
disease risk. Parallel to this, liver health remains a critical
concern, particularly in regions with high prevalence of
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INTRODUCTION

The global burden of gastrointestinal and hepatobiliary disorders continues to rise,
encompassing a wide spectrum of conditions such as functional gut disorders,
inflammatory bowel diseases, peptic ulcer disease, and chronic liver pathologies(Zheng
et al, 2025). These conditions significantly impair quality of life and contribute to
substantial healthcare costs worldwide. Despite advances in pharmacotherapy, the
limitations of conventional treatmentsincluding adverse effects, antimicrobial resistance,
recurrence, and incomplete symptom resolutionhave prompted growing interest in

complementary and integrative approaches to disease management(AlaouiMdarhri et al.,
2022).
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Herbal medicine, rooted in traditional systems such as Unani, Ayurveda, and Traditional
Chinese Medicine, has been used for centuries in the prevention and treatment of
digestive and liver disorders(Ulger, 2025). In recent years, there has been a resurgence
of scientific interest in plant-based therapies, driven by increasing evidence supporting
their pharmacological properties, including anti-inflammatory, antioxidant, antimicrobial,
hepatoprotective, and mucosal healing effects. Bioactive compounds such as flavonoids,
alkaloids, tannins, terpenoids, and polyphenols are recognized for their therapeutic
potential in modulating key pathological pathways involved in gut and liver diseases(Hu
et al,, 2023).

The human gastrointestinal system is intricately linked with the gut microbiota, immune
responses, and metabolic processes(Jyoti&Dey, 2025). Dysbiosis, oxidative stress, and
chronic inflammation are central mechanisms underlying many gastrointestinal
disorders, including irritable bowel syndrome and inflammatory bowel diseases such as
ulcerative colitis(Li et al, 2023). Herbal medicines have demonstrated the ability to
restore microbial balance, enhance mucosal barrier function, and regulate immune
responses. For example, several plant extracts have shown prebiotic-like effects,
promoting beneficial microbial populations while inhibiting pathogenic organisms(M.
Wang et al., 2024).

Ulcerative conditions, particularly peptic ulcers and ulcerative colitis, represent a
significant clinical challenge due to their chronic and relapsing nature(Gros& Kaplan,
2023). Conventional therapies, including proton pump inhibitors, corticosteroids, and
immunosuppressants, are effective but often associated with long-term adverse
effects(Maideen, 2023). Herbal remedies offer a promising adjunct or alternative by
exerting gastroprotective effects through mechanisms such as increased mucus
production, inhibition of gastric acid secretion, enhancement of epithelial regeneration,
and suppression of inflammatory mediators(Singh et al., 2024).

The liver's central role in metabolism and detoxification makes it particularly susceptible
to oxidative damage and inflammation(Diaz et al., 2023). A variety of medicinal plants
have demonstrated hepatoprotective properties by enhancing antioxidant defenses,
stabilizing hepatocyte membranes, modulating lipid metabolism, and promoting liver
regeneration(Gonfa et al., 2025; Thilagavathi et al., 2023).

An integrative approach that combines conventional medical therapies with evidence-
based herbal medicine may offer a more holistic and patient-centered model of care.
Such an approach aligns with the growing emphasis on personalized medicine,
preventive healthcare, and the use of natural, accessible remedies(Desideri et al., 2024).
However, despite promising evidence, challenges remain regarding standardization,
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quality control, safety, herb—drug interactions, and the need for robust clinical trials to
validate efficacy and establish clinical guidelines(Kruizinga et al., 2020).

This review aims to critically examine the current evidence on the role of herbal
medicine in gut health, ulcerative conditions, and liver disorders. It explores the
pharmacological mechanisms, clinical efficacy, and safety profiles of commonly used
medicinal plants, while highlighting gaps in research and future directions for integrative
therapeutic strategies. By bridging traditional knowledge with modern scientific
evidence, this paper seeks to contribute to the development of safe, effective, and
sustainable approaches to managing gastrointestinal and hepatic diseases.

2. Mechanisms of Herbal Action in Gut and Liver Health

Herbal medicines exert therapeutic effects through a complex interplay of biochemical
and molecular pathways. Unlike single-target pharmaceutical agents, phytochemicals
often act synergistically, influencing multiple physiological systems simultaneously.
These mechanisms are particularly relevant in gastrointestinal and hepatic disorders,
where inflammation, oxidative stress, microbial imbalance, and impaired barrier function
play central roles(Cai et al., 2024).

2.1. Modulation of Gut Microbiota

The gut microbiota is a key regulator of digestive health, immune function, and
metabolic homeostasis. Phytochemicalsparticularly polyphenols, flavonoids, and dietary
fibers exhibit prebiotic-like properties by selectively promoting the growth of beneficial
microorganisms such as Lactobacillus and Bifidobacterium species, while inhibiting
pathogenic bacteria. These compounds are often metabolized by gut microbes into
bioactive metabolites, such as short-chain fatty acids (SCFAs), which contribute to
colonic health, reduce inflammation, and enhance epithelial integrity. This bidirectional
interaction between herbal compounds and microbiota highlights their role in restoring
microbial balance (eubiosis) in conditions such as irritable bowel syndrome and
inflammatory bowel disease(Cronin et al., 2021; Simpson et al.,, 2023; J. Xu et al., 2017; L.-
R. Zhu et al., 2023).

2.2. Anti-inflammatory Effects

Chronic inflammation is a hallmark of many gastrointestinal and liver disorders. Herbal
medicines contain a wide array of bioactive compounds, including curcuminoids,
catechins, and terpenoids, which modulate inflammatory pathways at the molecular
level. These compounds inhibit the production of pro-inflammatory cytokines such as
tumor necrosis factor-alpha (TNF-a), interleukin-6 (IL-6), and interleukin-1B (IL-1B),
primarily through the downregulation of key signaling pathways such as nuclear factor
kappa B (NF-kB) and mitogen-activated protein kinases (MAPKs). By attenuating these
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pathways, herbal agents help reduce mucosal inflammation and tissue damage in
disorders such as ulcerative colitis and hepatitis(Hongzhi et al., 2022).

2.3. Enhancement of Gut Barrier Function

The integrity of the intestinal barrier is critical for preventing the translocation of toxins,
pathogens, and antigens into systemic circulation. Disruption of tight junction
proteinssuch as occludin, claudins, and zonula occludens-1 (ZO-1)leads to increased
intestinal permeability, commonly referred to as “leaky gut.” Certain herbal compounds
have been shown to enhance the expression and function of these tight junction
proteins, thereby strengthening epithelial barrier integrity. Additionally, mucilaginous
herbs may promote mucus production, providing an additional protective layer over the
intestinal lining. This mechanism is particularly beneficial in inflammatory bowel diseases
and other conditions associated with barrier dysfunction(Yang et al., 2021; Zhou et al.,
2024).

2.4. Regulation of Digestive Function

Herbal medicines play a significant role in optimizing digestive processes. Bitter herbs,
for instance, stimulate the secretion of saliva, gastric acid, bile, and digestive enzymes,
thereby enhancing nutrient breakdown and absorption. Carminative and antispasmodic
herbs help regulate gastrointestinal motility and alleviate symptoms such as bloating,
flatulence, and abdominal cramps. These effects are mediated through interactions with
enteric nervous system receptors, smooth muscle modulation, and regulation of
gastrointestinal hormones. As a result, herbal therapies are widely used in functional
gastrointestinal disorders, including dyspepsia and irritable bowel syndrome(B et al.,
2023; Kmail, 2024).

2.5.Hepatoprotective Activity

The liver is highly susceptible to oxidative stress and toxic insults due to its central role
in metabolism and detoxification. Herbal medicines exhibit hepatoprotective effects
through multiple mechanisms, including antioxidant activity, anti-inflammatory effects,
and enhancement of detoxification pathways. Phytochemicals such as flavonoids and
silymarin-like compounds scavenge free radicals, reduce lipid peroxidation, and
upregulate endogenous antioxidant systems, including glutathione, superoxide
dismutase, and catalase. Additionally, certain herbs promote bile secretion (choleretic
effect), support hepatocyte regeneration, and modulate lipid metabolism, making them
beneficial in conditions such as non-alcoholic fatty liver disease, hepatitis, and drug-
induced liver injury(Asadi-Samani et al., 2015).

3. Herbal Medicine in General Gut Health
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Herbal medicines play a vital role in maintaining and restoring gastrointestinal health by
improving digestion, regulating motility, reducing gas formation, and supporting
microbial balance. Many commonly used culinary herbs possess well-documented
pharmacological properties that contribute to overall gut function. Their multifaceted
actions make them valuable in both preventive and therapeutic contexts, particularly for
functional gastrointestinal disorders(Tan et al., 2020).

3.1. Ginger (Zingiberofficinale)

Zingiberofficinale is one of the most extensively studied medicinal plants for
gastrointestinal health. Its bioactive constituents, including gingerols and shogaols, have
been shown to enhance gastric emptying and improve gastrointestinal motility. Ginger
exerts antiemetic effects through modulation of serotonin (5-HT:s) receptors in the gut
and central nervous system, making it effective in managing nausea and vomiting.
Additionally, it stimulates digestive enzyme activity and exhibits anti-inflammatory and
antioxidant properties, which contribute to reduced bloating and improved digestive
efficiency(Crichton, Marshall, Marx, Isenring, & Lohning, 2023; Crichton, Marshall, Marx,
Isenring, Vazquez-Campos, et al., 2023; Buri¢ Jari¢ et al.,, 2025; Haniadka et al., 2013; Lai
et al,, 2022).

3.2. Fennel (Foeniculumvulgare)

Foeniculumvulgare is widely recognized for its carminative and antispasmodic effects.
The essential oils, particularly anethole, help relax gastrointestinal smooth muscles,
thereby alleviating intestinal spasms, bloating, and flatulence. Fennel also supports
digestive processes by promoting gastric secretions and improving intestinal transit. Its
mild antimicrobial activity further contributes to maintaining a balanced gut
microbiota(ipcak et al., 2024; Rafieian et al., 2024; Saidani et al., 2026).

3.3. Cumin (Cuminumcyminum)

Cuminumcyminum is traditionally used to enhance digestive function and appetite. It
stimulates the secretion of pancreatic enzymes, facilitating the breakdown of
carbohydrates, proteins, and fats. Additionally, cumin promotes bile flow, which is
essential for lipid digestion and absorption. Its antioxidant properties help mitigate
oxidative stress within the gastrointestinal tract, while its carminative effects reduce
symptoms such as abdominal discomfort and gas formation(Ahmed, 2024; Deng et al.,
2023).

3.4. Cardamom (Elettariacardamomum)

Elettariacardamomum possesses a combination of carminative, antispasmodic, and
gastroprotective properties. It aids in relieving bloating, indigestion, and abdominal
discomfort by relaxing gastrointestinal smooth muscles and enhancing digestive

Page 1777 of 1789


https://pakjmcr.com/index.php/1/about

Vol. 5 No. 2 (2026)

Pakistan Journal of Medical & Cardiological Review
https://pakjmcr.com/index.php/1/about

Online ISSN Print ISSN

Anum et al - 2026 3007-2387 3007-2379

secretions. Cardamom has also been shown to exhibit antioxidant and anti-
inflammatory activities, which may contribute to the protection of gastric mucosa
against irritants and ulcerogenic factors. Its role in modulating gastric acid secretion
further supports its use in functional dyspepsia(Alam et al., 2021; Sreedharan et al.,
2023).

3.5. Psyllium Husk (Plantago ovata)

Plantago ovata, commonly known as psyllium husk, is a well-established bulk-forming
laxative widely used for improving bowel regularity. It is rich in soluble fiber, which
absorbs water to form a gel-like substance, facilitating stool passage and alleviating
both constipation and mild diarrhea. Psyllium also exhibits prebiotic effects by
promoting the growth of beneficial gut bacteria and increasing the production of short-
chain fatty acids. These actions contribute to improved gut microbiota composition and
overall colonic health(Kumar et al., 2026; Przybyszewska et al., 2024).

4. Herbal Medicine in Ulcerative Conditions

Ulcerative conditions of the gastrointestinal tract, including peptic ulcers and
inflammatory bowel diseases such as ulcerative colitis, are characterized by mucosal
inflammation, epithelial damage, and impaired healing. While conventional therapies
remain the mainstay of treatment, herbal medicines have gained attention as supportive
or adjunctive options due to their mucosal protective, anti-inflammatory, and
regenerative properties. These agents act through multiple mechanisms, including
enhancement of mucus production, inhibition of inflammatory mediators, antioxidant
activity, and promotion of tissue repair(lyengar et al., 2024).

4.1. Licorice (Glycyrrhizaglabra)

Glycyrrhizaglabra is widely recognized for its gastroprotective effects. Its active
constituents, including glycyrrhizin and flavonoids, promote the secretion of protective
mucus and enhance the integrity of the gastric mucosal barrier. Licorice also exhibits
anti-inflammatory and antioxidant activities, contributing to the reduction of mucosal
injury and acceleration of ulcer healing. Deglycyrrhizinated licorice (DGL) is commonly
used in clinical practice to minimize the risk of adverse effects such as hypertension and
hypokalemia associated with glycyrrhizin, while retaining its therapeutic
benefits(ZaeifKhorasani et al., 2025).

4.2. Aloe Vera (Aloe barbadensis Millen

Aloe vera has demonstrated significant anti-inflammatory and wound-healing properties,
making it beneficial in the management of gastritis and mild ulcerative conditions. Its
bioactive components, including polysaccharides and glycoproteins, help reduce
mucosal inflammation, promote epithelial regeneration, and enhance collagen synthesis.
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Additionally, aloe vera exhibits soothing effects on the gastrointestinal lining and may
contribute to symptom relief in conditions such as acid reflux and ulcerative colitis. Its
antioxidant activity further supports tissue repair by mitigating oxidative stress(Kaur
&Bains, 2024; Mohamed et al., 2024).

4.3. Turmeric (Curcuma longa)

Curcuma longa, particularly its active compound curcumin, has been extensively studied
for its potent anti-inflammatory and antioxidant properties. Curcumin modulates key
inflammatory pathways, including nuclear factor kappa B (NF-kB), and reduces the
production of pro-inflammatory cytokines such as TNF-a and interleukins. Clinical
studies have shown that curcumin, when used as an adjunct to standard therapy, may
improve remission rates and reduce relapse in patients with ulcerative colitis.
Furthermore, it enhances mucosal healing and protects against oxidative damage in the
gastrointestinal tract(Cunha Neto et al., 2019; Harsha et al., 2016; Prucksunand et al., n.d,;
Rajagopal et al., 2018).

4.4. Chamomile (Matricariachamomilla)

Matricariachamomilla is known for its mild anti-inflammatory, antispasmodic, and
anxiolytic properties. Its bioactive constituents, such as apigenin and bisabolol,
contribute to the reduction of gastrointestinal inflammation and promote relaxation of
smooth muscles. Chamomile is particularly useful in stress-related digestive
disturbances, where psychological factors exacerbate gastrointestinal symptoms.
Additionally, its soothing effects on the mucosa and ability to reduce oxidative stress
support its role in managing mild ulcerative conditions and functional gastrointestinal
disorders(Akram et al., 2024; El Joumaa & Borjac, 2022).

5. Herbal Medicine in Liver Health

Liver disorders, including non-alcoholic fatty liver disease (NAFLD)(Nie et al., 2025; X. Xu
et al, 2025), hepatitis(X. Zhu et al., 2026), and toxin-induced liver injury(P. Wang et al.,
n.d., n.d.), represent a significant global health burden(Y. Xu et al., 2026). The liver's
central role in metabolism, detoxification, and bile production makes it particularly
vulnerable to oxidative stress, inflammation, and metabolic dysregulation. Herbal
medicines have gained considerable attention for their hepatoprotective potential,
owing to their antioxidant, anti-inflammatory, choleretic, and regenerative properties.
These agents act through diverse mechanisms, including free radical scavenging,
modulation of inflammatory pathways, enhancement of bile secretion, and support of
hepatocyte repair and regeneration(Kumari et al., 2026).
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5.1. Milk Thistle (Silybummarianum)

Silybummarianum, commonly known as milk thistle, is one of the most extensively
studied herbs for liver protection. Its primary active complex, silymarin, comprises
flavonolignans such as silybin, silydianin, and silychristin. Silymarin exerts potent
antioxidant effects by scavenging free radicals and enhancing endogenous antioxidant
defenses, including glutathione. It stabilizes hepatocyte membranes, thereby preventing
toxin entry, and promotes protein synthesis, facilitating liver cell regeneration. Clinical
studies have demonstrated its potential benefits in conditions such as NAFLD, alcoholic
liver disease, and drug-induced hepatotoxicity(Adan Amjad et al., 2026).

5.2. Turmeric (Curcuma longa)

Curcuma longa plays a significant role in liver health primarily through its active
compound, curcumin. Curcumin exhibits strong anti-inflammatory and antioxidant
properties by modulating signaling pathways such as NF-kB and reducing pro-
inflammatory cytokine production. It also enhances bile secretion (choleretic effect),
aiding in fat digestion and detoxification processes. Furthermore, curcumin has been
shown to improve lipid metabolism and reduce hepatic fat accumulation, making it
particularly relevant in the management of NAFLD(Gao et al., 2024; Gull et al., 2023).

5.3. Dandelion (7araxacumofficinale)

Taraxacumofficinale is traditionally used as a liver tonic due to its choleretic and diuretic
properties. It stimulates bile production and flow, which facilitates the excretion of
metabolic waste and toxins. Dandelion also contains phenolic compounds with
antioxidant activity, helping to reduce oxidative stress within hepatic tissues.
Additionally, it may support liver function by improving lipid metabolism and reducing
inflammation, although further clinical evidence is needed to confirm its efficacy in
specific liver disorders(Abdul Rasool, 2025; Herrera Vielma et al., 2025).

5.4. Artichoke (Cynarascolymus)

Cynarascolymus has demonstrated hepatoprotective and lipid-lowering effects, largely
attributed to its active compounds such as cynarin and flavonoids. Artichoke extract
enhances bile production and improves bile flow, supporting digestion and
detoxification. It has also been shown to reduce liver enzyme levels (e.g., ALT and AST)
and improve lipid profiles in patients with metabolic liver conditions. Its antioxidant
properties further contribute to the protection of hepatocytes from oxidative
damage(Kam et al., 2025; Nasef et al., 2023).

5.5. Cumin (Cuminumcyminum) and Fennel (Foeniculumvulgare)

Cuminumcyminum and Foeniculumvulgare indirectly support liver health by enhancing
digestive efficiency and reducing gastrointestinal burden. By stimulating digestive
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enzyme secretion and improving bile flow, these herbs facilitate proper nutrient
metabolism and decrease the accumulation of metabolic toxins. Their carminative and
antioxidant properties also help reduce oxidative stress and inflammation, which can
otherwise contribute to hepatic dysfunction. Although their direct hepatoprotective
effects are less pronounced compared to other herbs, their supportive role in
maintaining overall digestive and metabolic health is significant(Deng et al., 2023;
Rafieian et al., 2024).

6. The Gut-Liver Axis

The gut-liver axis represents a bidirectional communication system between the
gastrointestinal tract and the liver, primarily mediated through the portal circulation,
biliary tract, and systemic immune signaling. This close anatomical and functional
relationship allows substances absorbed in the intestineincluding nutrients, microbial
metabolites, and toxins to be transported directly to the liver via the portal vein.

A key feature in the pathophysiology of many gastrointestinal and hepatic disorders is
increased intestinal permeability, often referred to as “leaky gut.” Disruption of intestinal
tight junctions permits the translocation of bacterial endotoxins, particularly
lipopolysaccharides (LPS), into the portal circulation. This triggers activation of hepatic
immune cells, including Kupffer cells, leading to the release of pro-inflammatory
cytokines and the initiation of hepatic inflammation. Persistent exposure to such
endotoxins contributes to the progression of liver diseases, including non-alcoholic fatty
liver disease (NAFLD), steatohepatitis, and fibrosis(Song & Zhang, 2022).

The gut microbiota plays a central role in maintaining the integrity of the gut-liver axis.
Dysbiosisan imbalance in microbial compositioncan exacerbate intestinal permeability,
alter bile acid metabolism, and increase the production of harmful metabolites. These
changes not only impair gut health but also place additional metabolic and
inflammatory stress on the liver(Hu et al., 2023).

Herbal medicines offer a promising approach to modulating the gut-liver axis through
multiple mechanisms. Certain phytochemicals enhance intestinal barrier integrity by
upregulating tight junction proteins and promoting mucus production. Others exhibit
prebiotic effects, fostering the growth of beneficial microbiota and restoring microbial
balance. Additionally, many herbs possess anti-inflammatory and antioxidant properties
that can reduce both intestinal and hepatic inflammation. By targeting these
interconnected pathways, herbal interventions may simultaneously improve gut health
and mitigate liver injury.

Understanding the gut-liver axis provides a valuable framework for integrative
therapeutic strategies. Interventions aimed at restoring gut barrier function and
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microbial balance can have downstream benefits for liver health, highlighting the
importance of a holistic approach in the management of gastrointestinal and hepatic
disorders(Ming et al., 2024).
7. Practical Herbal Formulations
7.1. Anti-bloating Herbal Tea
A combination of cardamom, fennel, and cumin can reduce gas and improve digestion.
7.2. Gut Soothing Drink
Aloe vera with turmeric and cardamom may support mucosal healing.
7.3. Liver Support Water
Cumin, fennel, and turmeric infused water supports digestion and liver function.
8. Safety and Limitations
Despite promising evidence, herbal medicine has limitations:
« Variability in quality and dosage
o Limited large-scale clinical trials
e Potential interactions with conventional drugs
Proper guidance and standardization are essential for safe use.
9. Conclusion
Herbal medicine offers significant potential in improving gut health, managing
ulcerative conditions, and supporting liver function. Scientific evidence supports many
traditional uses, although further research is needed to standardize and validate these
therapies. An integrative approach combining diet, lifestyle, and herbal interventions can
provide optimal health outcomes.
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