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ARTICLE INFO ABSTRACT
Published: 23 Jan 2026 Ginger (Zingiber officinale Roscoe) has long been recognized for its medicinal value,
Keywords: particularly in inflammatory disorders. Recent clinical and experimental evidence has
Ginger Zingiber officinale , strengthened its therapeutic relevance, positioning ginger and its bioactive molecules—
Bioactive compounds, Anti- especially gingerols, shogaols, and zingerone—as potent modulators of inflammatory
inflammatory activity, and oxidative pathways. Multiple randomized controlled trials demonstrate significant
Oxidative stress, improvements in inflammatory biomarkers such as CRP, TNF-a, IL-1B, IL-2, and
Rheumatoid arthritis , oxidative stress indicators following ginger supplementation in diverse patient
Atherosclerosis, populations, including those with Authors; , rheumatoid arthritis, obesity, and peptic
Immunomodulation, ulcer disease . Meta-analyses corroborate reductions in systemic inflammation and lipid
Neuroprotection, dysregulation, suggesting a broad metabolic impact . Mechanistic studies reveal that
Antioxidants, Herbal ginger constituents inhibit NF-kB activation, suppress iNOS expression, and activate
therapeutics. cytoprotective Nrf2-dependent antioxidant enzymes, thereby attenuating cellular
DOLI: oxidative injury . Additionally, ginger has demonstrated neuroprotective effects, with
10.5281/zenodo.18351724 implications for preventing neurodegenerative diseases through modulation of

inflammatory cascades and oxidative stress . Its immunomodulatory roles extend to
influencing cytokine production and regulating innate and adaptive immune responses .
Evidence also supports its utility as an adjunct in gastrointestinal and cancer-related
conditions due to its antioxidative potential . Collectively, ginger emerges as a safe,
multi-targeted natural anti-inflammatory agent with promising applications in chronic
diseases characterized by inflammation and oxidative imbalance. However, further
standardized clinical trials are essential to optimize dosing strategies, treatment
durations, and population-specific effects.

INTRODUCTION Ginger, a popular spice, has been traditionally
used for its medicinal properties, particularly for
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its medicinal properties, particularly for its anti-
inflammatory effects. These effects are primarily
attributed to its bioactive compounds ,with
gingerol being the most prominent. Ginger is well-
known for its anti-inflammatory properties, which
are backed by scientific research and its traditional
use in medicine. The key properties of ginger’s
anti-inflammatory inhibition of
inflammatory enzymes, antioxidant activity |,
cytokine regulation, modulation of
response, reduction of inflammatory mediators,
pain- relieving effects , impact on chronic
inflammation, gastrointestinal protection,

action is

Immune

neuroinflammation  protection , anti-cancer
properties .Inflammation is a central pathological
mechanism underlying metabolic, autoimmune,
gastrointestinal, cardiovascular,
neurodegenerative diseases, joint pain relief.
Natural compounds with multi-targeted anti-
inflammatory and antioxidant mechanisms are

gaining increased scientific and clinical attention.

and

Ginger (Zingiber officinale), a widely used spice
traditional remedy, contains more than 100 active
phytochemicals such as gingerols, shogaols,
zingerone, and volatile oils that contribute to its
therapeutic actions [22, 23]. some natural ginger
supplements are available in capsule form , these
can be an easy way to incorporate higher doses of
ginger into your diet. Arthritis & joint pain relief:
ginger’s anti-inflammatory effects can reduce the
pain and swelling associated with arthritis ,
particularly osteoarthritis and rheumatoid arthritis
.Nausea and digestive issues: it helps ginger has a
long history of being used as a natural remedy for
nausea, including morning sickness, nausea from
chemotherapy, and motion sickness. Migraines &
headaches: it helps the anti-inflammotary
properties of ginger can help reduce the
inflammation in the blood vessels in the head,
alleviating migraine symptoms. Menstrual pain : it
helps ginger can ease the cramping and
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discomfort associated with menstruation by acting
as a natural anti-inflammatory.

This review synthesizes evidence from clinical
trials, meta-analyses, mechanistic studies, and
traditional pharmacological literature to provide
an integrated understanding of ginger’s anti-

inflammatory  properties and its  broader
therapeutic potential.
1.1. BIOACTIVE CONSTITUENT WITH

ANTI-INFLAMATORY MECHANISMS :
1. Gingerols and Shogaols:

Gingerols (especially 6-gingerol) and shogaols
(notably 6-shogaol) are the most potent anti-
inflammatory compounds.

6-Shogaol activates Nrf2 signaling, enhancing
antioxidant enzyme expression [15],and induces
apoptosis in cancer cells through oxidative stress
mechanisms [25].

Gingerol and its metabolites inhibit macrophage
NF-kB-mediated iNOS gene expression, thereby
reducing nitric oxide—driven inflammation [26].

2. Zingerone:

Zingerone demonstrates strong antioxidant and
anti-cytokine effects. It attenuates rheumatoid
arthritis by regulating inflammatory cytokines and
enhancing antioxidant defenses [4].

3. Volatile oils and other phytochemicals:

Volatile components extracted through multiple
methods influence chemical composition and
antioxidant properties [13, 22], which may impact
therapeutic potency.

1.2. CLINICAL EVIDENCE SUPPORTING
ANTI-INFLAMATORY ACTIVITY :

2662 |Page



Srinivas Thota, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 1, 2661-2668 [Review

1. Gastrointestinal and Peptic Ulcer Disease:

A recent double-blind clinical trial reported that
ginger supplementation improved peptic ulcer
disease outcomes and inflammatory parameters
[1]. TIts gastroprotective effects are also
documented in patients undergoing
chemotherapy, daily ginger
enhanced antioxidant capacity [11]. Ginger and its
constituents also demonstrate anti-cancer roles in
gastrointestinal malignancies [14].

cancer

where extract

2. Rheumatoid Arthritis and Autoimmune
Disorders:

Ginger reduces pro-inflammatory cytokines
including IL-2, IL-1B, and TNF-a in patients with
active rheumatoid arthritis [8]. Mechanistic studies
strongly align with these clinical findings [26, 28].

3. Cardiovascular and Metabolic

Inflammation:

Supplementation significantly lowered
lipoprotein(a) and high-sensitivity CRP in patients
with atherosclerosis [7]. Obesity-associated
inflammation, a key contributor  to
cardiometabolic diseases, may also benefit from

ginger’s anti-inflammatory effects [10].
4. Systemic Inflammation and Oxidative Stress:

Meta-analysis of clinical trials confirmed
significant reductions in inflammatory markers
and oxidative stress

supplementation [6].

indicators with ginger

5. Lipid Profile Improvement:

A systematic review revealed that ginger improves
lipid metabolism, supporting its role in metabolic-
inflammatory disorders [9].

Table:1 Sources and mechanisms of Bio active constituents:

Bio active constituent Source /From Primary Anti-inflamatory mechanisms
6-Gingerol Fresh ginger Inhibits NF-kB activation ;reduces pro inflammatory cytokines
TNF alpha and IL -1 beta ;suppresses COX-2 expression;
decreases reactive oxygen species .
6- Shogaol Dried or heat - Strong inhibitor of NF-kB ;reduces IL-6 and nitric oxide
treated ginger production; more potent anti-inflammatory effect compared to
gingerols; suppresses oxidative stress.
Zingerone Heated ginger Acts as a potent antioxidant; scavenges free radicals; lowers
products lipid peroxidation ;enhances SOD, catalase, and glutathione
activity; reduces cytokine release.
Paradols Metabolites of Decreases nitric oxide and TNF-alpha production; exhibits
gingerols antioxidant and cytoprotective actions; inhibits inflammatory
mediator synthesis.
Diarylheptanoids Polyphenolic Modulates MAPK pathway; inhibits the release of pro-
fraction of ginger inflammatory mediators; shows strong antioxidant activity.
rhizome
Ginger essential oils Volatile oil Reduces oxidative stress; modulates immune cell activation
(e.g., Zingiberene) fraction ;contributes to anti-inflammatory and antimicrobial effects.

1.3. NEUROPROTUCTIVE ACTION OF

IMMUNOMODULATORY EFFECTS:

1. Neuroprotection :
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Ginger may protect against neurodegenerative
diseases by suppressing neuroinflammation and
oxidative damage [3]. Antioxidant supplements,
including ginger-based compounds, have shown
potential benefits in neurological conditions [23].

2. Immune Regulation :

A comprehensive immunology review describes
how botanical agents like ginger modulate innate
and adaptive responses, offering therapeutic
potential in immune-mediated diseases [2]. Ginger
decreases inflammatory mediators via NF-kB
inhibition in hepatic tissue as well [20].

Traditional, Ethnomedical, and

Pharmacological Evidence

Early

Ethnomedical reviews highlight ginger’s long
history in treating inflammatory conditions,
digestive ailments, and pain [30]. Earlier studies
confirm inhibitory effects on pro-inflammatory
mediator production in synoviocytes [29] and
demonstrate broad anti-inflammatory action [28].

Phytochemical Composition and Mechanisms :
Gingerols & Shogaols :

Gingerols (e.g., 6-gingerol) exert anti-
inflammatory effects through  cytokine
suppression and NF-«kB inhibition [26]. Shogaols,
particularly 6-shogaol, activate Nrf2-dependent
antioxidant  responses, enhancing  cellular

protection [15].
Zingerone :

Zingerone reduces joint inflammation via cytokine
regulation and  antioxidant = mechanisms,
improving rheumatoid arthritis outcomes [4].

Volatile Oils & Other Compounds :
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Extraction methods influence volatile composition
and antioxidant capacity [13, 22]. These
compounds further enhance ginger’s therapeutic
potential.

1.4 : Clinical Applications:

GASTROINTESTINAL HEALTH
PEPTIC ULCER DISEASES :

AND

Ginger supplementation improved inflammatory
symptoms in peptic ulcer disease patients in a
randomized clinical trial [1] and demonstrated
protective antioxidant activity in chemotherapy
patients [11]. It also aids
gastrointestinal cancers [14].

in preventing

Rheumatoid Arthritis :

Ginger significantly reduces IL-2, TNF-a, and IL-
1B expression, demonstrating potent

immunomodulatory benefits [8].
Cardiovascular & Metabolic Disorders :

Ginger reduces CRP and lipoprotein(a) in
atherosclerotic patients [7] and improves obesity-
related inflammation [10]. Meta-analyses confirm
improvements in lipid parameters [9] and systemic
oxidative stress [6].

Immunomodulatory & Neuroprotective:
Roles :

Ginger modulates adaptive and innate immune
responses, contributing to improved immune
balance [2]. Neuroprotective actions emerge from
oxidative and inflammatory pathway modulation
[3, 23].

DISCUSSION :
Across two decades of research, ginger
consistently demonstrates potent anti-

2664 |Page



Srinivas Thota, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 1, 2661-2668 [Review

inflammatory, antioxidant, immunomodulatory,
and metabolic regulatory effects. Clinical trials
support its therapeutic
rheumatoid arthritis [8], atherosclerosis [7], peptic
ulcer disease [1], and metabolic inflammation
[10]. Meta-analyses
systemic inflammation and improvements in lipid
profiles [6, 9]. Mechanistic studies provide deep
insight pathways—NF-kB
inhibition, iNOS suppression, Nrf2 activation,
antioxidant enhancement, and modulation of
cytokine expression [15, 16, 17]. These pathways
align with outcomes observed in human trials,

strongly value in

confirm reductions in

into  molecular

reinforcing ginger’s reliability as a multi-targeted
natural agent.

Notably, neuroprotective effects [3, 23] suggest
expanding therapeutic relevance beyond classical
inflammatory  diseases.  Ginger’s bioactive
compounds demonstrate stability variations based
on processing [13], indicating that extraction and
preparation methods significantly influence
potency. Despite promising data, heterogeneity in
dosage, formulation, and study duration remains a
challenge. =~ Future research must adopt
standardized phytochemical profiling, longer-term
clinical trials, and personalized dosing strategies.
Overall, the cumulative evidence positions ginger
as a safe, accessible, and clinically meaningful
anti-inflammatory agent with broad applications in
chronic inflammatory and oxidative stress—related
diseases.

CONCLUSION :

Ginger (Zingiber officinale) is a well-established
medicinal plant with potent anti-inflammatory
properties supported by extensive laboratory and
clinical research. Its bioactive constituents-
including gingerols, shogaols, paradols, and
zingerone-exert multi-targeted actions on key
inflammatory pathways, particularly through
inhibition of NF-Kb signaling and activation of the
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antioxidant Nrf2 pathway. These mechanisms lead
to significant reductions in inflammatory
cytokines, oxidative stress markers, and pro-
inflammatory enzyme activities such as COX-2
and Inos.

Clinical studies have consistently shown gingers

ability to alleviate symptoms of chronic
inflammatory conditions including osteoarthritis,
metabolic syndrome, gastrointestinal

inflammation, and neuroinflammation. Ginger
also demonstrates advantages in safety, tolerability
,accessibility, and cultural acceptance, making it a
suitable option for long-term wuse as a
complementary therapy. Compared to
conventional anti-inflammatory drugs such as
NSAIDs, ginger offers similar benefits with fewer
gastrointestinal and systemic adverse effects.

Despite its well-documented benefits, further
high-quality randomized controlled trials are
required randomized controlled trials are required
to standardize dosage, determine optimal
formulations, and clarity long-term efficacy in
diverse populations. Advances in bioavailability-
enhanced formulations could further strengthen
gingers therapeutic value. Overall, the evidence
strongly supports ginger as a powerful natural anti-
inflammatory agent with broad applications in
managing chronic diseases and promoting overall
health.
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