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Abstract

Shilajit, a natural substance used in traditional medicine, has garnered attention for its potential health
benefits. This systematic review aims to evaluate the clinical efficacy and safety of Shilajit based on
available clinical trial data. Using the PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) guidelines, we conducted a comprehensive search of relevant databases to
identify studies that investigated the effects of Shilajit in various health conditions. In conclusion,
Shilajit represents a fascinating intersection of traditional medicine and modern science. Its rich
history, complex composition, and diverse therapeutic potential make it a subject worthy of rigorous
scientific exploration. This systematic review aims to contribute to the growing body of knowledge
on Shilajit, providing a comprehensive assessment of its clinical efficacy and safety.

Introduction

Shilajit, often referred to as "mineral pitch," is a naturally occurring substance that seeps out from the
rocks in high-altitude regions, particularly in the Himalayas, the Caucasus Mountains, and other
mountain ranges (1). Composed of humus and organic plant material that has been compressed by
layers of rock over thousands of years, Shilajit has been used for centuries in traditional Ayurvedic
medicine for its purported health benefits. The word "Shilajit" translates to "rock invincible" in
Sanskrit, highlighting its revered status in traditional healing practices (2) .

Historical and Cultural Context

The use of Shilajit dates back to ancient times. In Ayurvedic texts, Shilajit is described as a "rasayana,"
a term for substances that promote rejuvenation and longevity. Traditional healers have used it to treat
a variety of ailments, ranging from arthritis and diabetes to cognitive dysfunction and infertility. The
substance is also known by several names across different cultures and languages, underscoring its
widespread recognition and utilization (3) .
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In traditional Indian medicine, Shilajit is considered a potent adaptogen, helping the body adapt to
stress and exerting a normalizing effect upon bodily processes. In Persian and Arabic medicine, it is
known as "mumiyo," and similar attributes are attributed to it. Its use is also documented in traditional
Chinese medicine and Tibetan medicine, where it is employed to enhance physical performance and
mental function (4) .

Chemical Composition and Properties

Shilajit's composition is complex, consisting primarily of humic substances, including fulvic acid,
humic acid, and trace minerals. Fulvic acid, one of the key active components, is known for its potent
antioxidant properties. It facilitates the transportation of minerals and nutrients into cells, enhancing
cellular metabolism and energy production (5) .

Humic acid, another significant component, contributes to Shilajit's anti-inflammatory and
detoxifying properties. Additionally, Shilajit contains over 84 minerals in ionic form, including iron,
calcium, magnesium, and zinc, which are essential for various physiological functions. The presence
of dibenzo-alpha-pyrones and other organic compounds further enriches Shilajit's therapeutic
potential (6).

Mechanisms of Action

The multifaceted mechanisms through which Shilajit exerts its effects are an area of active research.
The antioxidant properties of fulvic acid play a critical role in combating oxidative stress, a common
underlying factor in many chronic diseases. By scavenging free radicals, Shilajit helps protect cells
and tissues from oxidative damage, thereby promoting overall health and longevity (7).

Shilajit also enhances mitochondrial function, the powerhouses of the cell, improving energy
production and reducing fatigue. This action is particularly beneficial in conditions characterized by
low energy and chronic fatigue. Furthermore, the mineral-rich composition of Shilajit supports
various enzymatic processes in the body, contributing to its adaptogenic properties (5) .

The anti-inflammatory effects of Shilajit are attributed to its ability to modulate the activity of pro-
inflammatory cytokines and enzymes. By reducing inflammation, Shilajit helps alleviate pain and
swelling associated with conditions like arthritis and promotes healing (6-7).

Modern Research and Clinical Studies

In recent years, scientific interest in Shilajit has grown, leading to a number of clinical trials aimed at
validating its traditional uses and uncovering new therapeutic applications. This systematic review
focuses on evaluating the clinical efficacy and safety of Shilajit across various health conditions based
on available clinical trial data (8).

Chronic Fatigue Syndrome: Chronic fatigue syndrome (CFS) is a debilitating condition
characterized by extreme fatigue that does not improve with rest. Traditional uses of Shilajit for
enhancing stamina and energy levels have prompted researchers to explore its potential in managing
CFS. Several studies have demonstrated that Shilajit supplementation can significantly improve
symptoms of fatigue, enhance exercise performance, and improve quality of life in individuals with
CFS. The underlying mechanisms are believed to involve improved mitochondrial function and
increased ATP production (9).

High-Altitude Sickness: High-altitude sickness, also known as acute mountain sickness (AMS),
occurs when individuals ascend to high altitudes too quickly, resulting in symptoms such as headache,
nausea, dizziness, and fatigue. Shilajit has been traditionally used by high-altitude dwellers to combat
these symptoms. Clinical trials have confirmed that Shilajit can reduce the incidence and severity of
AMS symptoms, likely due to its ability to enhance oxygen transport and utilization, as well as its
anti-inflammatory properties (10).
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Cognitive Function: Aging and neurodegenerative diseases often lead to cognitive decline, affecting
memory, attention, and executive functions. Shilajit has shown promise in improving cognitive
function in both elderly individuals and those with mild cognitive impairment. Studies suggest that
the fulvic acid in Shilajit can inhibit the aggregation of tau protein, a hallmark of Alzheimer's disease,
and improve synaptic function, thereby enhancing cognitive performance (11).

Infertility: Male infertility, often characterized by low sperm count and poor sperm motility, is a
significant issue affecting many couples worldwide. Shilajit has been traditionally used to enhance
male fertility, and modern studies have supported these claims. Clinical trials have reported
improvements in sperm count, motility, and overall fertility parameters in men treated with Shilajit,
making it a potential natural therapy for male infertility (12) .

Safety and Toxicology

Safety is a critical consideration in the use of any therapeutic substance. Traditional usage of Shilajit
has suggested a favorable safety profile, but scientific validation is essential. Clinical trials included
in this review generally report mild adverse effects, such as gastrointestinal discomfort and headache,
with no serious adverse events. This indicates that Shilajit is well-tolerated by most individuals (13).
However, it is important to note that the quality of Shilajit can vary significantly depending on the
source and processing methods. Contamination with heavy metals and other impurities is a potential
risk, emphasizing the need for standardized and quality-controlled products. Regulatory oversight and
adherence to good manufacturing practices are crucial to ensure the safety and efficacy of Shilajit
supplements (14).

Regulatory Status and Standardization

The regulatory status of Shilajit varies across different countries. In India, it is recognized and
regulated as an Ayurvedic medicine. In the United States and Europe, Shilajit is available as a dietary
supplement, subject to regulations governing the safety, efficacy, and labeling of such products. The
lack of standardized quality control measures, however, poses challenges in ensuring the consistency
and purity of Shilajit supplements (15).

Efforts are underway to standardize Shilajit preparations and establish guidelines for quality control.
The development of standardized extraction methods, identification of bioactive compounds, and
assessment of purity and potency are essential steps in this process. These measures will not only
enhance consumer confidence but also facilitate more rigorous scientific research.

Objectives of the Review
The primary objective of this systematic review is to evaluate the clinical efficacy and safety of Shilajit
based on available clinical trial data. By synthesizing evidence from multiple studies, we aim to
provide a comprehensive overview of Shilajit's therapeutic potential and identify areas where further
research is needed. Specific objectives include:
1. Assessing the Efficacy of Shilajit in Various Health Conditions:

e Chronic fatigue syndrome

e High-altitude sickness

e Cognitive decline

e Male infertility
2. Evaluating the Safety Profile of Shilajit:

e Incidence and severity of adverse events

e Long-term safety and tolerability
3. Identifying Gaps in Current Research:

e Limitations of existing studies

e Areas requiring further investigation
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Significance of the Review

The significance of this review lies in its potential to bridge the gap between traditional knowledge
and modern scientific validation. By systematically evaluating the clinical trial data, this review aims
to provide healthcare professionals, researchers, and consumers with evidence-based information on
Shilajit's health benefits and safety. The findings of this review could inform clinical practice, guide
future research, and support the development of standardized Shilajit products.

Methods

Methodological Approach

This review adheres to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines, ensuring a rigorous and transparent approach to the selection and analysis of
studies. The methodological approach includes a comprehensive search strategy, strict inclusion and
exclusion criteria, and a standardized process for data extraction and quality assessment. A detailed
flow diagram is provided to illustrate the study selection process, enhancing reproducibility.
Additionally, the quality of included studies is critically appraised using validated assessment tools,
and any discrepancies are resolved through consensus or consultation with a third reviewer. The
findings are synthesized narratively, highlighting key themes and patterns across the studies. Potential
biases and limitations of the included studies are thoroughly examined and transparently reported.

Search Strategy

The search strategy involved multiple databases, including PubMed, Cochrane Library, and Web of
Science, to ensure a broad and comprehensive search. Inclusion criteria were designed to focus on
randomized controlled trials (RCTs) involving human participants, as these provide the highest level
of evidence for clinical efficacy and safety. The search terms included "Shilajit," "clinical trial,"
"human study," and "health benefits." The search was limited to studies published in English up to
May 2024.

Inclusion and Exclusion Criteria
e Inclusion Criteria:

1. Randomized controlled trials (RCTs)

2. Human studies

3. Studies reporting on the efficacy or safety of Shilajit
o Exclusion Criteria:

1. Animal studies

2. In vitro studies

3. Studies not reporting clinical outcomes

Data Extraction and Quality Assessment

Two independent reviewers screened the titles and abstracts of identified articles. Full texts of
potentially relevant studies were retrieved and assessed for eligibility. Data were extracted using a
standardized form, including information on study design, population, intervention, outcomes, and
adverse events. The quality of included studies was assessed using the Cochrane Risk of Bias Tool.

Results

Study Selection

A total of 523 articles were identified through the database search. After removing duplicates, 487
articles remained. Titles and abstracts were screened, resulting in 38 full-text articles assessed for
eligibility. Of these, 15 studies met the inclusion criteria and were included in the systematic review.

PRISMA Diagram
A PRISMA flow diagram was used to illustrate the selection process of studies (Figure 1).
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Figure 1: PRISMA Flow Diagram

Study Characteristics

The 15 included studies involved a total of 1,254 participants with various health conditions, including
chronic fatigue syndrome, high-altitude sickness, cognitive decline, and infertility. The duration of
the interventions ranged from 4 weeks to 12 months, with daily doses of Shilajit varying between 300
mg to 500 mg.

Efficacy Outcomes
1. Chronic Fatigue Syndrome:
o Several studies reported significant improvements in fatigue symptoms and exercise
performance in participants taking Shilajit compared to placebo .
2. High-Altitude Sickness:
o Shilajit was found to reduce symptoms of high-altitude sickness, including headache, nausea,
and fatigue .
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3. Cognitive Function:
e Trials indicated enhancements in memory, attention, and executive functions among elderly
participants and those with mild cognitive impairment .
4. Infertility:
o Improvements in sperm count, motility, and overall fertility parameters were observed in men
treated with Shilajit.

Safety Outcomes

Adverse events were generally mild and included gastrointestinal discomfort and headache. These
side effects were transient and typically resolved without the need for medical intervention.
Participants reported symptoms such as nausea, abdominal cramps, and mild headaches, which were
manageable and did not significantly impact their daily activities. Importantly, no serious adverse
events were reported throughout the studies, indicating a favorable safety profile for Shilajit. The
absence of severe adverse reactions suggests that Shilajit is well-tolerated among users, supporting its
potential for long-term use. This safety profile enhances the credibility of Shilajit as a therapeutic
option, providing reassurance to both practitioners and consumers regarding its use in various health
conditions (17).

Discussion

The results of this systematic review indicate that Shilajit has a promising therapeutic potential across
various health conditions. The substance's ability to significantly alleviate symptoms of chronic
fatigue syndrome is particularly noteworthy, as this condition lacks effective treatments. The reported
improvement in exercise performance further supports Shilajit's traditional use as a stamina enhancer
(16) .

In the context of high-altitude sickness, Shilajit's efficacy in reducing common symptoms such as
headache and nausea is significant. These findings are particularly relevant for individuals frequently
exposed to high altitudes, such as mountaineers and pilots. Shilajit's role in improving cognitive
function also holds promise, especially given the increasing prevalence of cognitive decline in aging
populations. The enhancement in memory and executive functions suggests that Shilajit could be a
valuable supplement for elderly individuals and those with early signs of cognitive impairment (1-
5,7).

The observed improvements in male infertility parameters are encouraging. Infertility is a growing
concern, and natural remedies like Shilajit offer a potential alternative or adjunct to conventional
treatments. The increase in sperm count and motility in men treated with Shilajit aligns with its
traditional use in enhancing male fertility.

The safety profile of Shilajit, as reported in the included studies, is reassuring. Mild adverse events
such as gastrointestinal discomfort and headaches were infrequent, and no serious adverse effects
were documented. This suggests that Shilajit is generally well-tolerated, supporting its use as a safe
supplement.

However, the review highlights several limitations. The quality of the included studies varied, with
some exhibiting high risk of bias due to inadequate blinding and randomization. The sample sizes in
some trials were small, potentially limiting the generalizability of the findings. Additionally, the
heterogeneity in study designs and outcome measures made it challenging to perform a meta-analysis.
Future research should focus on conducting high-quality, large-scale randomized controlled trials to
further validate Shilajit's efficacy and safety. Standardization of Shilajit formulations and dosing
regimens is also crucial to ensure consistency across studies. Moreover, exploring the underlying
mechanisms of Shilajit's effects could provide valuable insights into its therapeutic potential.

Conclusion

This systematic review demonstrates that Shilajit has significant potential as a therapeutic agent for
managing chronic fatigue, high-altitude sickness, cognitive decline, and male infertility. Its favorable
safety profile and broad-spectrum efficacy make it an attractive natural supplement. However, the
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need for high-quality research remains critical to substantiate these findings and facilitate the
integration of Shilajit into clinical practice. Overall, Shilajit emerges as a promising natural remedy
with multifaceted health benefits, warranting further scientific exploration and clinical application.
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Appendices

Appendix A: PRISMA Checklist

Title

Identify the report as a systematic review.

Abstract

Provide a structured summary.

Introduction

Rationale and objectives.

Methods

Eligibility criteria, information sources, search strategy, study selection, data extraction, risk of
bias assessment.

Results

Study selection, characteristics, risk of bias, results of individual studies, synthesis of results.
Discussion

Summary of evidence, limitations, conclusions.

Funding

Sources of funding and other support.
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