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Background: Amalaki (Emblica officinalis), also known as Indian Gooseberry, is a widely used Ayurvedic fruit with
significant pharmacological properties. This systematic review aims to synthesize the evidence regarding its pharmacological
benefits based on ancient Ayurvedic literature and modern scientific research.

Methods: A systematic review of the literature was conducted by searching databases such as PubMed, Scopus, and Google
Scholar. Studies on the pharmacological properties of Amalaki published from inception until 2023 were included. Articles
were selected based on inclusion criteria such as relevance to pharmacology, full-text availability, and focus on either Ayurvedic
or modern medicinal properties of Amalaki. The risk of bias in each study was assessed using Cochrane's risk of bias tools.

Results: The search yielded 52 studies, of which 16 met the inclusion criteria. Amalaki possesses a wide range of
pharmacological properties, including anti-inflammatory, anticancer, hepatoprotective, and immunomodulatory effects.
Traditional Ayurvedic literature also highlights its tridoshghna (balancing all three doshas), rasayana (rejuvenating), and
vaysthapan (anti-aging) properties.

Conclusion: Both ancient and modern evidence support the wide range of therapeutic benefits of Amalaki. Further clinical
studies are warranted to explore its mechanisms and therapeutic potential in greater detail.
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Introduction e Investigated the pharmacological properties of Amalaki

Rationale or its extracts.

Amalaki (Emblica officinalis), a key Ayurvedic plant, has ~ ® Publishedinpeer-reviewed journals.

been extensively used in traditional Indian medicine for its e Focused on either traditional Ayurvedic uses or modern
numerous therapeutic properties”™ In Ayurveda, it is
classified as a tridoshghna (balancing all three doshas) and is

mentioned in classical texts such as Charaka Samhita and

pharmacological research.
e Availablein full text in English.

Exclusion criteria included:

Sushruta Samhita. Given the recent interest in plant-based ' ' '
medicines and the growing body of scientific literature on ~ ® Studies notfocused on pharmacological properties.

Amalaki, a systematic review synthesizing its e
(5-9)

Incomplete or inaccessible articles.

pharmacological properties is timely and necessary.
Objectives

The objective of this systematic review is to summarize the
pharmacological properties of Amalaki as described in both
Ayurvedic texts and modern scientific research. We aim to
assess its potential benefits for various diseases and identify
gaps for future research.

Methods
EligibilityCriteria

Studies were included if they met the following criteria:

Information Sources

The following databases were searched: PubMed, Scopus,
and Google Scholar. The search included articles published
up to 2023, with no restrictions on language. Additional
articles were identified through cross-references from the
selected studies.

Search Strategy

A systematic search strategy was developed using the
following keywords: “Amalaki,” “Emblica officinalis,”
“Indian gooseberry,” “Ayurvedic medicine,” and
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“pharmacological properties.” Boolean operators were used
to combine terms, and searches were tailored for each
database.

Study Selection

The search results were independently screened by two
reviewers. Disagreements were resolved by a third reviewer.
Full texts of potentially eligible studies were retrieved and
assessed against the inclusion criteria.

Data Collection Process

Data were extracted using a standardized data extraction
form. Extracted information included the study design,
sample size, pharmacological activity, outcomes, and
relevant conclusions.

Risk of Bias in Individual Studies

The risk of bias was assessed using Cochrane’s Risk of Bias
tools for randomized trials and non-randomized studies. This
included domains such as selection bias, performance bias,
detection bias, and reporting bias.

Results
Study Selection

A total of 52 articles were identified from the initial database
search. After removing duplicates and screening titles and
abstracts, 30 full-text articles were assessed for eligibility,
and 16 articles were included in the final review.

Study Characteristics

The included studies examined various pharmacological
effects of Amalaki, including antioxidant,
immunomodulatory, anticancer, anti-inflammatory,
hepatoprotective, and gastroprotective properties. Studies
ranged from in vitro experiments, animal models, and clinical
trials.

Risk of Bias in Studies

Most studies showed a low to moderate risk of bias. However,
some studies lacked detailed methodology, leading to
uncertainty in assessing the risk of selection and performance
bias.

Synthesis of Results

Antioxidant and Immunomodulatory Effects:""""

Amalaki is renowned for its high concentration of vitamin C
and polyphenols, which contribute significantly to its
antioxidant activity. The vitamin C content, one of the highest
among natural sources, plays a key role in scavenging free
radicals and protecting cells from oxidative damage. Studies
have shown that Amalaki enhances the activity of antioxidant
enzymes like superoxide dismutase (SOD), catalase, and
glutathione peroxidase, which are crucial for reducing
oxidative stress. In addition to its antioxidant effects,

Amalaki has demonstrated immunomodulatory properties.
Research indicates that it can stimulate both the innate and
adaptive immune responses. In animal studies,
supplementation with Amalaki improved macrophage
function, increased the proliferation of lymphocytes, and
enhanced the production of cytokines, such as interleukin-2
(IL-2), interferon-gamma (IFN-3), and tumor necrosis factor-
alpha (TNF-4). These results suggest that Amalaki could play
a role in enhancing the immune system’s defense against
infections and in regulating immune responses during
chronic conditions .

L(15-18)

Hepatoprotective Activity:

Several experimental studies have demonstrated that
Amalaki exerts significant hepatoprotective effects,
especially in animal models with drug-induced liver injuries.
For instance, rats with liver damage caused by substances
such as alcohol, carbon tetrachloride (CCl), or
acetaminophen showed marked improvement in liver
function tests, such as reduced serum levels of alanine
aminotransferase (ALT), aspartate aminotransferase (AST),
and alkaline phosphatase (ALP), after administration of
Amalaki extracts. The hepatoprotective effects are attributed
to Amalaki’s ability to enhance the antioxidant defense
system in the liver and stabilize cellular membranes, thus
protecting hepatocytes from damage. In addition, Amalaki
has been reported to prevent lipid peroxidation and the
depletion of glutathione, which are key mechanisms of liver
injury in oxidative stress conditions .

Anticancer Properties:"*”

Amalaki has shown potential anticancer activity across
various cancer cell lines, including cervical, lung, breast, and
colorectal cancers. In vitro studies suggest that Amalaki
extracts inhibit cell proliferation, induce apoptosis, and arrest
the cell cycle in cancer cells. One of the primary mechanisms
appears to be the regulation of genes involved in apoptosis
and cell survival. For example, the extracts downregulate
anti-apoptotic genes such as Bcl-2 and upregulate pro-
apoptotic genes like Bax, leading to programmed cell death in
cancer cells. Furthermore, Amalaki has been shown to inhibit
the activation of oncogenes such as c-Myc and nuclear factor-
kappa B (NF-éB), which are involved in the progression of
several cancers. Animal studies have also demonstrated a
reduction in tumor size and growth in rodents with induced
tumors, further supporting its potential as an adjunctive
anticancer therapy .

Anti-inflammatory and Analgesic Effects:““*"

Research on the anti-inflammatory and analgesic properties
of Amalaki has been extensive, with several studies
highlighting its effectiveness in reducing markers of
inflammation and pain. In animal models of induced
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inflammation, such as carrageenan-induced paw edema and
cotton pellet granuloma formation, Amalaki extracts were
shown to significantly reduce inflammation, comparable to
nonsteroidal anti-inflammatory drugs (NSAIDs). The
reduction in inflammation is thought to be mediated through
the inhibition of pro-inflammatory cytokines (such as IL-14
and TNF-4) and enzymes like cyclooxygenase (COX-2),
which are central to the inflammatory response. In addition to
its anti-inflammatory effects, Amalaki has demonstrated
analgesic activity in models of pain, such as acetic acid-
induced writhing and tail-flick tests, suggesting its utility in
treating inflammatory conditions like arthritis and other
musculoskeletal disorders .

Discussion
Summary of Evidence:

This systematic review underscores the diverse
pharmacological properties of Amalaki, aligning both with
traditional Ayurvedic practices and modern scientific
validation. Amalaki’s role as a potent antioxidant and
immunomodulator is well-established, with studies
supporting its use in reducing oxidative stress and enhancing
immune responses. These findings are consistent with the
Ayurvedic classification of Amalaki as a rasayana — an
agent promoting longevity, vitality, and overall health.””*”

The hepatoprotective effects of Amalaki, demonstrated
through various models of liver injury, highlight its relevance
in treating liver disorders, which are traditionally addressed
in Ayurveda through its pitta-balancing properties. Its ability
to protect the liver from oxidative damage further supports its
use in modern liver disease therapies.”"*”

Amalaki’s anticancer properties, particularly its ability to
inhibit tumor growth and promote apoptosis in cancer cells,
provide promising evidence for its potential role in cancer
therapy. The dual regulation of oncogenes and pro-apoptotic
pathways is a significant finding, suggesting that Amalaki
could complement conventional cancer treatments.****

In terms of anti-inflammatory and analgesic -effects,
Amalaki’s ability to reduce inflammation and pain highlights
its therapeutic potential in managing chronic inflammatory
diseases. These findings resonate with its traditional use in
Ayurveda as a remedy for inflammatory conditions,
balancing the tridoshas (vata, pitta, and kapha) to restore
health.

Together, the pharmacological actions of Amalaki provide a
broad therapeutic potential that bridges Ayurvedic wisdom
with contemporary medical science. However, while
preclinical studies are abundant, the lack of large-scale,
controlled clinical trials in humans remains a limitation.
Future research should focus on elucidating the molecular
mechanisms behind Amalaki’s effects in human subjects and
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confirming its efficacy through clinical trials, especially in
the context of cancer, liver diseases, and immune
modulation.

Limitations

Some limitations of this review include the heterogeneity of
the included studies, which made meta-analysis unfeasible.
Many studies lacked robust methodology, and few were
conducted in human populations, limiting the
generalizability of the findings.

Future Directions

More well-designed clinical trials are needed to validate the
therapeutic potential of Amalaki in humans. The
polypharmacological nature of Amalaki also suggests that a
systems pharmacology approach may be valuable in
understanding its full therapeutic potential.

Conclusion

Amalaki (Emblica officinalis) is a potent medicinal plant
with a wide array of pharmacological properties. While
traditional Ayurvedic literature provides a foundation for its
use, modern research has begun to validate its benefits.
Future studies should focus on clinical trials and elucidating
the molecular mechanisms underlying its therapeutic effects.

Copyright © 2024 YMT International Journal of Ayurvedic
System of Medicine. This is an open access article, it is free
for all to read, download, copy, distribute, adapt and
permitted to reuse under Creative Commons Attribution Non
Commercial-ShareAlike: CC BY-NC-SABY 4.0 license.
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