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ABSTRACT

Cancer is the leading cause of death after cardiovascular disease. The primary etiologic agents for cancer include
mutagens, toxins, free radicals, heavy metals, blood sugar, virus, radiations apart from many other factors including
inflammation which can increase the risk of cancer development and progression. Shilajit is a blackish—brown coloured
herbomineral medicine, collected from the high altitude mountains of many parts of the world. Shilajit refers to the
humic matter that contains 60-80% of fulvic acid (FA) and humic acid (HA). The biological activity of Shilajit is mainly
attributed to these humic compounds HA and FA. In this review we have focused on the cancer chemopreventive and
therapeutic properties of Shilajit and humic compounds. Shilajit and HA possess anti-inflammatory, antioxidant,
antimutagenic, antitoxic, antiviral, heavy metal chelating, antitumor, apoptotic and photo-protective properties. These
properties make Shilajit useful agents for cancer therapy and prevention. In addition, Shilajit has no reported side effects
and can be administered as a nutritive and rejuvenating tonic and combats age related problems.

INTRODUCTION

Cancer is the second leading cause of death after the
cardiovascular disease and is the major public health
problem, causing approximately 7 million deaths every
year worldwide. The existing treatment approaches and
surgical techniques have not been able to cope effectively
with this dreaded disease. The conventional therapies like
chemotherapy, radiotherapy, immunotherapy and surgical
approaches for cancer treatment are not very efficient.
Thus, there is an imperative requisite for the development
of the mechanism-based approaches for the cancer
management and chemoprevention by non-toxic and
natural agents. Shilajit is blackish-brown herbal compound
and composed mainly of humic acid components namely
humic acid and fulvic acid. Humic acid and fulvic acid
have been reported to possess cancer preventive properties
(23). It has been shown that these compounds can inhibit
mutagenesis and have free radicals scavenging,
photoprotecting, anti-inflammatory and toxic compound
removing properties that can inhibit the cancer
development.  Shilajit is non-expensive, non-toxic
compound which can be taken orally or as a part of the
daily diet. Therefore, it is logical that future clinical
studies should focus on examining the efficacy of Shilajit
and its active constituents in chemoprevention as an
alternative to pharmacological agents. In this review, we
address the use of Shilajit and its constituents for the
prevention and management of cancer.

Chemoprevention is the use of pharmacological or natural
agents to check, detain or render the null and void the
process of the cancer development (Carcinogenesis) (1). It
is accepted that an effective and acceptable
chemopreventive agent should have certain properties like:
(a), little or no toxic effects in healthy cells; (b), high

efficacy against various factors; (c), potential of oral
consumption; (d), identified mechanism of action; (e), low
cost; and (f), acceptance by humans (1). Shilajit is one
such compound, which has been used in Ayurveda for
centuries. The humic compounds of Shilajit can be a
potential  cancer  chemopreventive agent.  Anti-
inflammatory, anti- oxidative, antiviral, anti-mutagenic,
immunomodulatory and several other effects of Shilajit
have been already reported.

Shilajit: Shilajit is considered as the wonder drug of the
ancient Indian medicinal practice (Ayurveda). It is a
blackish-brown coloured partly solid matter having sharp
odour of the cow’s fusty urine and contain the pungent
tang, formed by the long-term humification process of
many plants (2, 3). Shilajit means “Shilaras’ in Sanskrit (4)
and its other meanings are ‘conqueror of the rocks’ and
‘destroyer of the weaknesses’(5). Shilajit is referred to as
silajatu in Bengali (4), Uerangyum or Perangyum in Tamil
(4, 6), Hajar-ul-musa in Arabic (4), Mummio or Mumie in
Russian (7), Asphalt, Mineral Pitch and Jew’s pitch in
English (4, 6), Asphaltum in Latin (8), and in Botanical
terms it called as Bitumen mineral (9). Shilajit is
considered as a vital prescription in the ancient Hindu
material remedies and presently also extensively used by
the Hindu physicians for a variety of diseases. Prehistoric
ayurvedic writings ‘the Charaka Samhita’ and ‘Susruta
Samhita’ explain the use of Shilajit as a treatment for all
ailment of body as well as a rasayana (rejuvenative) to
increase the longevity (10). Shialjit is usually isolated
from the high altitude rocks of the Himalayan regions
mainly from Kashmir, Arunachal Pradesh, Uttrakhand,
Himachal Pradesh, Australia, Afghanistan, Russia, Nepal,
Bhutan and Norway (4, 11). There are several varieties of
Shilajit described by the Charaka Samhita namely rajat
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(silver Shilajit), tamra (copper Shilajit), lauha (iron
Shilajit) and sarvana (gold Shilajit) (4, 12). Shilajit
contains a humic substance fulvic acid (FA) and humic
acid (HA) (60-80%), minerals (20-40%) and up to 5% of
trace elements (Fe, Ca, Cu, Zn, Mg, Mn, Mo, P) (13, 14).
The primary and key active components responsible for
the Shilajit activities is the fulvic acid (FA) and humic
acid. By the virtue of the FA Shilajit has many biological
functions and uses (15, 16), which acts as carrier
molecule. The low molecular weight bioactive organic
compound such as oxygenated dibenzo-o-pyrones is also
present in Shilajit. Shilajit has been used for the treatment
of hypersensitivity, diabetes, digestive disorder, nervous
ailment, tuberculosis, chronic bronchitis, asthma, anemia,
eczema, bone fractures, genitourinary ailment and many
other diseases (17, 18). Fulvic acid is the main constituent
of Shilajit and along with FA and HA it also contains
minerals in ionic form. These minerals are transported to
cells and tissues by fulvic acid, which maintains the
electric potential of the cells of the body and thus possibly
prevents its death, provides the longevity and might act as
a rejuvenator. It helps in metabolism and energy
production in the body. It can also act as detoxifying agent
in the body and can function as immunomodulator and
helps in haematopoiesis.

Pharmacological Actions Of Shilajit And Ha In Cancer
Prevention: It is assumed that Shilajit can play an
important role in cancer chemoprevention and possibly in
its treatment. The general pharmacological actions of
Shilajit in cancer therapy are summarised below:
Anti-Oxidant Properties: Free radicals are molecules with
incomplete electron shells, which make them more
chemically reactive than those with complete electron
shells. Exposure to various environmental factors,
including tobacco smoke and radiation, can also lead to
free radical development. In humans, the most widespread
form of free radicals is oxygen. When an oxygen molecule
(O,) becomes electrically charged, it tries to take electrons
from other molecules, and thus can cause damage to DNA
(20), proteins and cell membrane. Eventually, such
damage specially damage in DNA could become
irreversible and might lead to ailment including cancer
(21). Antioxidants are substances that may

protect cells from the damage caused by unstable
molecules (free radicals) by neutralizing their electrical
charge and thus can avert the free radical damage in cells
(21). Free radicals which are generated during cancer
chemotherapy and radiation therapy, can damage the
normal cell around the vicinity of the tumor cell, which
makes the cancer treatment rather painful. The anti cancer
drugs damages the cellular DNA by producing the reactive
oxygen species (ROS) hence the antioxidants can be used
with the cancer therapy to reduce the pain and the severity
of the side effects (21). HA compounds are excellent
antioxidants (22, 23) along with anti-lipid peroxidative
activity(23). Shilajit has free radical scavenging or
antioxidant properties against the NO & OH (24) and this
antioxidant  activity depends on the increasing
concentration of the humic compounds present in Shilajit

(22). It has been found that the use of antioxidants are
effective in Grave’s disease (25).

Anti-Aging Properties: The elderly patients (above 65
years old) are more at risk for development of cancer, 12—
36 times higher than the 25-44 year old patients and 2-3
times higher than the individuals aged between 45-64
years. Moreover, 70% of total deaths among the people
above 65 years of age occur due to cancer (26). DNA
repair capacity decreases with increase in age mainly due
to decrease in endogenous antioxidants in the body (21)
which might lead to the development of cancer. Therefore,
intake of antioxidant with increasing age is suggested to
arrest the oxidative damage (21). It has been shown that
Shilajit can delay the aging process and possibly lower the
risk of cell impairment and damage (27, 28). Moreover,
Charaka Samhita describes Shilajit as a natural rejuvenator
(28) which restore vitality and youthfulness of the body.
Anti-Ulcerative Properties: The relationship between
peptic ulcer and gastric cancer is an important aspect,
mainly after the infection of Helicobacter pylori which
plays an important role in the development of duodenal
ulcer, gastric ulcer, as well as gastric cancer. earlier
history of gastric ulcer or duodenal ulcers in patients
increases the risk of development of gastric cancer or
duodenal cancers (29). In duodenal ulcers, Shilajit pre-
treatment notably reduced the occurrence of ulcers induce
by means of cysteamine in rats and by histamine in guinea
pigs. Moreover Shilajit pre-administration orally at the
dose of 100mg/kg was found to reduced ulcer index in
immobilization and aspirin induced gastric ulcers (17).
Anti-Inflammatory  Properties: The inflammation is
considered to induce the cancer progression, development
and the metastasis (20). It has been shown that the HA
matters has anti-inflammatory properties (23). Shilajit has
anti-inflammatory properties confirmed in the study of the
Goel et al (30). They have shown that the Shilajit can
reduce the inflammation such as pedal oedoma and
granulama pouch in rats induced by the carrageenan. In
addition, Shilajit can also reduce the adjuvant induced
arthritis in rats. In another study the humic compounds
derived from the coal was found to inhibit the
inflammation responded ear swelling in the rats (31).
Lowen et al have described that HA alone or HA
combined with other anti-inflammatory drugs such as
indomethacin were beneficial for the chronic and acute
inflammation in the male Sparague Dwley rats(32). Van
Rensburg et al have shown that the presence of potassium
humate reduces the level of proinflammatory cytokines
like TNF-o, IL-1B, IL-6 and IL-10 produced by
mononuclear cells and also the compliment activation
(33). HA can inhibit the degranulation of the neutrophils
during inflammation (34), moreover it is an anti-allergic
agent (34, 35). It has been Oxifulvic acid may be
beneficial in the clinical treatment of inflammatory skin
conditions in humans as FA possesses anti-inflammatory
properties (36).

Photo Protective Properties: The exposure to the radiation
as the ultraviolet (UV) rays can leads to the long-term
DNA damage by forming the thymine dimer in the DNA
which can lead to mutations and cancer. Shilajit can
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function as photoprotective agent, as reviewed by Meena
et al 2010 (27). It has been shown that Shilajit can save the
mountaineers from the sunburn, skin and eye problems by
high intensity of the UV light at high altitudes. HA can
absorb the luminous radiation including UV and provides
photoprotective properties to E. Coli in aqueous solution
(37). HA has capacity to absorb radiations and can reduce
the amount of energy of radiation reaching to the cells.
Akran et al have reported that the harmful effect of UV
radiation on E. coli were reduced in water due to
absorption of UV light by humic compounds. Increasing
concentrations of fulvic acid emerged to improve its effect
with elevated doses of UV radiation tested on the bacterial
growth (38). The HA is UVB-absorbing chromophore,
which reduces the penetration of the high-energy
wavelength lights and thus protects the zooplankton
population from UV exposure (39).

Anti-Viral Properties: Several studies have shown that
many viral infections are associated with the development
of cancer. The possibility of Hodgkin lymphoma is
directly related to state of the immunosuppression and
HIV (40), whereas AIDS is reported to support the
development of the Brukitt’s lymphoma (41). Human
Papilloma virus (HPV) are directly associated with
cervical cancer (41) and Kaposi sarcoma herpes virus
(KSHV) infections are also linked to lymphomas and
sarcomas in HIV patients (42, 43). It has been suggested
that HA can prevent some of these cancers and cancer-
causing viruses (23). For example, HA can decrease the

HIV infection and replication (44, 45) and also inhibits the
viral fusion between the T-cell (44). Furthernore, humic
acid can activate the T-lymphocytes (44) and also
increases the IL-2 production by TH1 cells in HIV patients
(45-47).

In another study, Gupta et al have treated HIV patients
with antiretroviral therapy along with Shilajit and they
found that the patients improved their appetite, nausea,
vomiting, depression, diarrhoea, weight loss, fever,
anaemia and they have elevated level of the CD4 along
with several other advantages. Therefore, Shilajit and
similar humic compounds could be the ray of hope for the
immunocompromised patients (48). Herpes simplex virus-
1 (HSV-1) can cause genital and oral infections and it is
linked to oropharyngeal cancer (49). It has been found that
HA posses antiviral and cytotoxic activity in the HSV-1
infected cells (50) and can block the HSV replication (51).
The antiviral effect of HA depends upon the increased
content of acidic functional groups (carboxyl groups)
along with the hydroxyl group (51).

Anti-Mutagenic And Detoxification Properties: In daily
routine we are exposed to several harmful chemicals and
some of them are potential carcinogens. Exposure to the
polycyclic aromatic hydrocarbons (PAH), pesticides,
herbicides, toxins and other carcinogenic compound can
occur accidently or occupationally (52), which may lead to
cancer development. Mutagens such as aflatoxins or
mycotoxins, benzo (a) pyrene and pesticides are the most
common types of the carcinogenic compounds.
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Marova et al have shown that processed HA can inactivate
the mutagens which were tested on the yeast (53). They
used 4-nitroquinoline-N-oxide (4-NQO), a mutagen on
Saccharomyces cerevisiae D7 to check the anti-mutagenic
properties of the sodium or potassium humate and found
that the sodium humate have significant antimutagenic
property against the 4-NQO. Furthermore, Zhang et al
checked the toxicity and bioavailability of the ionic liquids
(ILs), 1-butyl-3-methylimidazolium chloride and 1-octyl-
3-methylimidazolium chloride, in the presence of the HA
(54). These results illustrated that the HA reduces the
bioavailability and toxicity of these two ILs and also HA
increases the viability around 50% of HepG2 cell line
against the two ILs. Moreover, the death rate of the model
fish Medaka decreased against the lethal dose of two ILs
when the HA was present in the water (54).

Potassium humate was observed to detoxify the mutagenic
matters, N-methyl-N-nitrosourea and N-nitrosodium-
ethylamine in Arabidopsis thaliana (55). HA can inactivate
the aflatoxins produced by the fungi. Rensburg et al have
shown that the liver damage, stomach and heart
enlargement in boiler chicken which occur after intake of
aflatoxins were reduced in presence of oxihumate (56). In
addition, the serum toxicity caused by the toxin was also
found to be reduced significantly (P < 0.005). In another
study, Santosa et al (57) checked the absorption of the
aflatoxins by the humic acid polymer in the digestive
system (oral cavity, stomach and intestines) at different pH
of monogastric animals. They found that humic acid can
absorb polycyclic aromatic hydro-carbons (58, 59). Humic
acid can also inactivate 2, 4, 6-Trichlorophenol which can
cause lymphomas, leukemia and liver cancer in animals by
means of oral contact (60).

The humic compounds have been proved to be excellent
agents for reduction of gene mutation caused by pollutants
and mutagens. Toxins, pesticides, radioactive metals,
petroleum products, polyaromatic hydro-carbons and
heavy metals can be inactivated by HA (61, 62).
Moreover, it reduces bioavailability of the hazardous
matters (62) and averts the formation of the mutagenic or
carcinogenic compound and prevent DNA damage in the
cell. Anti-Diabetic Property: Several studies have proved
that Diabetes is a key factor contributing to the increase in
solid organ malignancies or tumor including liver,
pancreas, colorectal, breast, endometrial, uterine, and
bladder(63, 64). Shilajit can maintain the blood glucose
profile and studies on diabetic rats have shown that Shilajit
can reduce the blood sugar level and improve the lipid
profile by reducing the total cholesterol, triglyceride and
high-density lipoproteins in the rats (65). In another study
with 32 type Il diabetes patients, Upadhyay et al have
shown that the uptake of aqueous extract of Ashwagandha
(Withania somnifera)-250mg and pure Shilajit extract-
250mg for one month led to a decrease in blood sugar
level along with low-density lipids, very low-density
lipoprotein and fewer ratios of the total cholesterol/ high-
density lipoprotein (66). Anti-Tumor Activity; It has been
shown that Shilajit and HA are effective anti-tumor and
anti-cancer agents (23, 67) which is effective for both
malignant and benign tumors (28). HA can increase the

production of active oxygen during the wound healing
process and in anti-tumor process. Reports by Jurcsik
have shown that when HA was incubated with Hep-2
cancer cell line for 24 hours, the proliferation of the HEp-2
cancer cell line was found to be decreased by 65% as
compared to the control cell line (68). HA can inhibit the
tumor cell multiplication by intercalating with DNA,
blocks the DNA opening and destroys the DNA by
producing the reactive oxygen derivatives (68).
Hiroshi et al in 2007 have shown that 3% of HA extract
has antitumor activity on L1210 lymphocytic leukemia
cell line with delay of tumor formation and significant
reduction in size of tumor. The mice administered with the
HA extract may survive for longer time than untreated
mice after development of tumor (69). They concluded
that antitumor effect was due to direct killing of L1210
and not due to the stimulation of apoptotic cell. This
antitumor activity is due to the activation of the innate
immune system by humus extracts (69). In another study
on mouse breast cell line (Ptas64), the 1:1 ratio of the HA
and glucan was found to inhibit the tumor growth up to
92% in the Ptas64 cell line (70).

It has been shown that HA possesses significant cytotoxic
activity in the CEM (acute T lymphoblastic leukaemia)
cell line (24). HA have been found to exert anti-
proliferative action and growth inhibition on HL-60 cells
through induction of apoptosis by activating the caspase-3
and mitochondrial cytochrome-c in these cells (67). HA
has also been found to induce the apoptosis and inhibit the
growth in the human smooth muscle cells. Hseu et al, have
reported that HA has been found to inhibit the
proliferation of the smooth cells in the G1 phase of the
cell cycle and led to the apoptotic cell death of smooth
muscles cells (71).

Shilajit and HA matters are immunomodulatory agents
(22). Shilajit helps the immune system for increased
cytokine production by activated immunological cells and
maintains the cell integrity (72). It has been shown that
Shilajit can activate the murine peritoneal macrophages
and activate splenocytes in tumor bearing animals at initial
and later stage of the tumor growth (72). In this study
glucan and HA works in synergy for the stimulation of the
immune reaction. The glucan and HA were reported to
stimulate phagocytosis by stimulating the macrophage
and neutrophil. Moreover HA increases the secretion of
IL-2 by spleen cells (70, 73). HA and FA can also increase
the antibody titre in the plasma (73) and it can stimulate
the immune response and extend it for longer period of
time (73). HA is reported to induce apoptosis in the
Human Primary Fibroblasts and furthermore HA arrest
cell growth at G1 phase and also provoke the cell death in
the Vascular Smooth Muscle Cells (71). The cancer cells
lose the property of apoptotic cell death and thus the
application of anti-cancer agents like Shilajit and HA can
induce apoptosis thereby providing an alternative in the
treatment of cancer (74).

Detoxification of The Heavy Metals: Heavy metals enter
the environment by several anthropogenic activities and
creates adverse effects on human, animal and plants (75).
Accumulation of heavy metals in plant tissues can be
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Table 1; - List of the heavy metals inactivated by HA compounds and types of cancer associated with the heavy metals

S.N.  Heavy Metals

inactivated by References Cancers associated to metals

HA
1 Copper (Cu) (61, 81, 83-88) Oral, head and neck (89), non-Hodgkin's lymphoma.
2 Lead (Pb) (61, 78, 83, 88, Kidney (91), Lung (92), Breast (93) and Stomach cancer (92).

90)

3 Cadmium (Cd) (61, 82, 84, 87) Breast (94), Lung (91), Kidney (92), and Prostate cancer (92).
4 Nickel (Ni) (87) Nasal (91), Lung (91) and Oral cancer (95).
6 Aluminium (Al) (96) Lung (97), Bladder (97), Breast (98).
7 Zink (Zn) (82, 83, 87) Prostate cancer (99, 100).
8 Arsenic (As) (61, 101-103) Lung (91, 92, 104, 105), Skin (104, 105) and Bladder cancer (92, 105,

106).

hazardous if they are consumed by the humans or animals.
This gradual saturation of heavy metals in the human body
can lead to mutagenic and carcinogenic effects resulting in
many diseases (75). It has been shown that the elevated
level of the iron, zinc and copper in the serum could lead
to the development of cancer (76). Therefore, it is essential
to restrict access of heavy metals from the soil into the
plants and the human body.

HA can interact with heavy metals in the soil rendering
them as poorly soluble compound and thus can avoid the
heavy metal entrance into the organisms (75).

Many experiments support the capacity of the HA to
detoxify the heavy metals and lessen the bioavailability in
plant and animals. Experiments by Tao et al have shown
that the availability of copper was reduced for fish uptake
via their gills in presence of fulvic acid in water (77).
Zraly et al have demonstrated that the feeding of lead
along with HA reduces the accumulation of lead in
chicken organs such as bone, muscle, liver and kidney,
compared to the chicken feed without HA (78). Similarly,
in the other study of Herzig et al states that accumulation
of cadmium were reduced in the presence of HA by 39.6%
in kidney, 34.2% in liver and 80.8% in muscle as
compared to the chicken feed with Cd in the absence of
HA. Sanmanee et al have shown that FA treatment reduces
the toxicity of copper in the mammalian cell, porcine
oviductal epithelial cells (80). In plants, humic compounds
have been reported to decrease the toxicity of the copper
(Cu) and vanadium (V) in Zea mays (81) and the uptake of
the Zinc and Cadmium were reduced in Ceratophyllum
demersum (82).

Dosage And Administration: According to Ayurveda,
Shilajit should be consumed in a very small amount (500
mg/ml) with milk or water twice a day, to ensure the
optimal level of the Shilajit in the body. The optimal level
of Shilajit in the body is attained after 10-12 hours post
consumption and it is not recommended with a heavy diet
and in individuals possessing a high uric acid count (107).

Toxicity of Shilajit: Shilajit has no reported side effects
and is non toxic. Velmurugan et al checked the safety
profile of the Shilajit. They regularly administrated Shilajit
for 3 months (91 days) in mice and concluded that Shilajit
is completely safe for long-term usage and can function as
a vital drug for anaemia or iron deficiency (108).

CONCLUSION

Shilajit is an ancient medicine and wonder drug of the
Ayurveda used by the Hindu physicians for the treatment
of several body disorders. The humic matter component of
Shilajit has numerous beneficial effects on the human
body. Charaka Samhita recommends Shilajit as a cure for
numerous human ailments and is highly recommended by
the Ayurvedic practitioners. Shilajit and its humic
components have anti oxidant, antiviral, anti-
inflammatory, anti ulcerative, antimutagenic and heavy
metal chelating properties. Therefore, Shilajit and humic
compounds with these properties would possibly be a
useful cancer chemopreventive agent and may be
beneficial in cancer therapy. In addition, Shilajit is useful
in arthritis, can function as anti fungal agent as well as
nutritive tonic that help in the nutrient transfer to the
deeper tissues of our body. Shilajit has immense
therapeutic properties and certainly can be proved to be a
boon for mankind possibly in cancer prevention and
therapy.
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