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ABSTRACT

The Ayurveda system of medicine has appreciable antiquity, dating back to about 5000 years B.C. Materia Medica of Ayurveda contains resources in
the form of drugs derived from plant, animal, metal, and mineral sources. Gold is found in the form of fine gold dust, red colloidal solution,
Suvarnapatra, Suvarnabhasma, Suvarnaparpati, Kharaliya (triturated) formulations, and Sindoorkalpa. These are used in single or in combination form
along with Ghrita and Madhu (honey) to enhance Medhya (intellect) and Rasayana (rejuvenation). Bhasmas are Ayurvedic metal-based preparations
manufactured through various steps along with the use of certain herbs. Thus converting raw metal into its therapeutic active form known as Suvarna
Bhasma. This Suvarna Bhasama is a traditional Ayurvedic medicine that contains nano and colloidal gold particles. In this review article, the author
tries to gather all available information on gold that establishes its anti-inflammatory, antimicrobial, anti-carcinogenic, anti-rheumatic and antioxidant
properties through published research articles and experimental and clinical studies.
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INTRODUCTION

Nature not only bestows us with a bounty of fresh fruits and
vegetables but also several metals that are blessed with healing
properties. Since ancient times, several sages and physicians
adopted the holistic age-old practice of Ayurveda and used
precious metals, minerals, and herbs to concoct supernatural
formulations and compounds that are answers to a myriad range
of diseases and anomalies. One such incredible mineral
formulation for our health is Suvarna Bhasma.

In Veda, Upanishada gold is mentioned as Hiranya. It is
mentioned in relation to the sun for its antimicrobial properties in
Rigveda; in Shatpath Brahman, it is described under the healing
of Panchadhatu. The ancient Ayurvedic text ‘Rasa-Jala-Nidhi’
states: “Gold is a soothing, pure, nutritive, curer of poison,
phthisis, insanity, and other diseases. Gold improves vitality,
fortune, beauty, intelligence, and memory.! It is placed under
Shuddha Lauha (pure metals)?. In ancient times, the use of gold
was mentioned to increase intellectual powers and longevity of
life through the procedure of Suvarnaprashan. In the Sambhita
period, in Charaka Samhita * the properties of gold and its
compound formulations, such as Lauha Rasayana are mentioned.

In the new pharmacopoeia of the 17th century, the use of gold
could be found and was advocated by Nicholas Culpepper for the
treatment of ailments caused by a decrease in the vital spirits, such
as melancholy, fainting, fever, and falling sickness. Later in the
19th century, for the treatment of syphilis, a mixture of gold
chloride and sodium chloride, i.e., muriate of gold, was used. In
1890, the German bacteriologist Robert Koch proved that gold

cyanide was bacteriostatic towards the tubercle bacillus. Gold
therapy for tuberculosis was subsequently introduced in the
1920s. A clinical study sponsored by the Empire Rheumatism
Council confirmed the effectiveness of gold compounds against
rheumatoid arthritis. Since that time, gold compound drugs have
also been used to treat a variety of other rheumatic diseases,
including psoriatic arthritis, a form of arthritis associated with
psoriasis, juvenile arthritis, palindromic rheumatism, and discoid
lupus erythematosus.

GOLD

Science recognises gold’s medical value and employs it in the
form of colloidal solution** and nanoparticles®. It has been
proven beneficial in several ailments like asthma, rheumatoid
arthritis, immuno-suppressive disorders, and dental ailments
because of its anti-inflammatory and immunomodulatory
properties’. Gold alloys are used in restorative dentistry,
especially in tooth restorations®. In various surgical procedures
like prostate cancer, gold-plated stents are new gold-related
discoveries.

Suvarna Bhasma

Suvarna Bhasma is also known as Gold Bhasma. Suvarna
Bhasma, or Monatomic gold, is a traditional Ayurvedic medicine
that consists of nano and colloidal gold particles. Being a
powerful rejuvenating, antitoxic, antioxidant, cardioprotective,
and nervine tonic, it is a remedy for numerous physical problems
and positively affects overall health. It promotes cardiac health,
increases lifespan, intelligence, memory, and skin glow, and
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prevents several diseases. It is also extremely useful in the case
of tuberculosis, chronic fever, phthisis, asthma, cough, burning
sensation, acidity, microbial infection, loss of vitality, toxicity,
infertility, conjunctivitis, rheumatoid arthritis, etc. Additionally,
it also increases overall strength and endurance and improves
mental health. Suvarna Bhasma, a therapeutic form of gold metal
of nano-sized particles, was found to have a crystallite size of 28-
35 nm and was 90% pure gold, as visible from X-ray diffraction
and elemental analysis.

Pharmacological and Therapeutic Properties

Rasa: Kashaya, Tikta, Madhura
Guna: Guru, Snigdha

Veerya: Sheeta (cold), Picchila
Vipaka: Madhura

Doshaghanata: Tridosahara'>'3

Table 1: Pharmacological and Therapeutic Properties of Gold (Suvarna Bhasma) in Ayurvedic Classical Texts
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In the above tables, + sign denotes present, and the — sign denotes absent. Abbreviations used are as K.P. for Kashyap Samhita'4, C.S.

for Charaka Samhita'®, S.S. for Sushruta Samhita'®, A.S. for Ashtanga Sangraha!’, B.R. for Bhaishajya Ratnavali'® B.P. for Bhava
Prakasha'?, R.T. for Rasa Tarangini?’, R.R.S. for RasRatna Samuchya?®!, R.P.S. for RasPakash Sudhakar??, AP for Ayurveda Prakash?’

Table 2: Depicting Dose of Suvarna (Gold) in Various Ayurveda Textbooks

Name of Textbook Dose of Gold Dose of Gold
(As per textbook) (As per textbook in modern measurement units)
Sushruta Samhita'® 1 Gunja 125 mg
Astanga Hridaya'” 1 Harenu 250 mg
Bhaishajya Ratnavali'® 1/32 Ratti 3.9 mg
Rasataranagin® 1/4th—1/8th Ratti 15-30 mg

Rasaratna Samuchaya® 2 Gunja 250 mg
Rasa Prakash Sudhakar 1/2 Ratti 62.5 mg
Ayurved Prakash® 1 Yava 62.5 mg

The Ayurvedic Formulary of India® 15.5-62.5 mg

Pharmacological Action of Gold
Immunomodulatory Activity

Kushta Tila Kalan (KTK), a gold preparation used in Unani, is
claimed to possess general tonic, anti-infective and rejuvenating
properties. Its immunomodulatory activity was evaluated in male
mice. KTK was orally administered to animals at a dosage of
6.25, 12.5, 25, and 50 mg/kg body weight for 10 days. Besides
general immunopathological parameters, cell-mediated immunity
was evaluated by measuring the delayed type of hypersensitivity

response (DTH), while humoral immunity was assessed using a
plaque-forming cell (PFC) assay. KTK augmented both the
immune responses at dose levels of 6.25, 12.5, and 25 mg/kg. The
optimum activities were recorded at 25 mg/kg. A higher dose of
50 mg/kg showed suppressive effects on immune functions.?’

Suvarna Bhasma mixed with Ghrita and Madhu (Suvarna Bindu
Prashana) was given in 12 healthy children in the dose of 4 drops
of Suvarna Bhasma suspended Ghrita (4 mg gold/dose) followed
by four drops of honey once every month for 6 months. The study
showed an increase in mean levels of immunoglobulins (IgG,
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IgM, IgA) after 6 months and a significant reduction in duration,
severity, and frequency of illness?® An immunomodulatory study
was done by taking Phagocytic activity by calculating the Carbon
Clearance test in male Wister Albino rats. Immunomodulatory
shows significant results for Suvarna Bindu Prashana daily for
10 days.?’

Gold acts within the body as gold compounds, which are
introduced into the body, inhibit macrophages to inhibit
pathological immune responses. Gold helps to suppress the
immune system when it is overactive on the other hand, gold can
trigger an allergic reaction, which is an inappropriate immune
response. While gold inhibits some immune cells that create
inflammation, it simultaneously stimulates others.?

The immunomodulatory effect of Suvarnaprashana was tested in
Charle's Foster Albinorats in an experimental study. For ten days,
the test drug and vehicle were given out. When comparing the
drug-treated group to the sheep red blood corpuscles group, the
platelet count was substantially higher in the drug-treated group.
When compared to the control group, the test drug caused a mild
but non-significant risein paw edema after 24 hours and 48 hours.
Suvarna Prashana increased cellularityin the spleen and lymph
nodes, according to histopathological reports.?

The potential of gold nanoparticles (NP) to disrupt the functions
of dendritic cells (DC), a major player in both innate and acquired
immune responses, was studied to see how they affect the
immune system. DCs were grown from mouse bone marrow
progenitors for this reason, and the viability of the cells after
incubation in the presence of gold NP revealed that these NPs
are not cytotoxic even at highconcentrations. Intracellular
analysis of the cells shows significant quantities ofgold NP
accumulating in endocytic compartments. Furthermore, cytokine
secretionis dramatically altered, suggesting a possible immune
response disruption.?°

Antioxidant Activity

In rat models, nanosized gold particles (27 +/ 3 nm) have been
shown to alleviate the symptoms of mycobacterial, collagen, and
pristane-induced arthritis. Sodium aurothiomalate, on the other
hand, was only effective against mycobacterial-induced arthritis
and not to the same degree as Au.?!

The curative effect of gold nanoparticles on the splenic tissue of
mice infected with Schistosoma mansoni was investigated in a
report. The amount of histological impairment and oxidative
stress in the splenic tissue of mice treated with AuNPswas
decreased.”

In an experimental study, Suvarna Bhasma was investigated for
analgesic effects in rats and mice using four types of noxious
stimuli. It was observed that the test drug Suvarna Bhasma at a
dose of 25-50 mg/kg, p.o. exhibited analgesic activity against
chemical (acetic acid-induced writhing), electrical (Podo
dolorimeter), Thermal (Eddy’s hot plate and analgesia meter), and
mechanical tests.

Antibacterial Activity

AuNPs have potential stability over the antibacterial activities
against gram-negative bacteria like E. coli Pseudomonas
aeruginosa and gram-positive bacteria like Bacillus subtilis,
respectively, that are dependent on the concentration of Auionic
nature. The growth of cells treated with gold nanoparticles was
unaffected by pH, incubation environment, or temperature,

indicating that green synthesised AuNPs have active and stable
antibacterial activity in both gram-positive and gram-negative
bacteria, but it is more efficient for gram-negative organisms as
compared bgram-positive organisms.>*

The antibacterial activity of green synthesised AuNPs was tested
using the agar well diffusion method against two-gram negative
bacteria, Shigella flexneri and Proteus mirabilis, and two-
gram positive bacteria, Bacillus cereus, and Bacillus subtilis. At
very low concentrations of nanoparticles, AuNPs synthesised
with the graft copolymer had strong antibacterial activity against
gram-positive bacteria.’

Antifungal Activity

According to a research study, the antifungal activity of gold
nanoparticles is size dependent, with 7 nm gold nanoparticles
having a greater biocidal effect against Candida isolates than 15
nm gold nanoparticles in terms of restricting Candida species'
transmembrane H+ efflux.3¢

Catalyst Activity

To ascertain the catalytic activity of gold, a study was conducted
with the help of silk fibroin fibers supported with a high density
of gold nanoparticles that exhibited good catalytic activity and
may have potential applications in a range of fields, such as
biomarkers and textiles.?’

Antiasthmatic Activity

The efficacy of parenteral gold therapy was evaluated in patients
with steroid-dependent asthma. Five of eight patients improved in
terms of reduced steroid requirement while they were maintaining
or improving lung function. Two patients developed significant
proteinuria that resolved with cessation of gold*?. Hence, its role
in the management of severe refractory asthma should be further
assessed.

Carcinogenic Activity

Nanoparticles of Gold reveal that colloidal gold provides a
surface for easy conjugation of ligands, including antibodies,
which can be used for immuno-targeting of the nanoparticles to
biomarkers of cancer cells. The intense surface Plasmon
absorption of gold nanoparticles, followed by rapid photo-
thermal conversion, has been used for the selective photo-thermal
treatment of cancer by using a suitable immune targeting
strategy.*3

According to a study conducted on AuNP (Gold Nano Particles),
AuNP is used as therapy for various diseases, particularly cancer,
Alzheimer's, HIV, hepatitis, tuberculosis, arthritis, and diabetes.**

Cognitive Activity

Gold can have a balancing and harmonising effect on the body,
particularly with regard to unstable mental and emotional states,
such as depression. It is believed that the nanometre-sized
particles in colloidal Gold affect the electrical charges that are
produced in neurons. It enhances the normal synaptic
communication that takes place between the nerve cells. This
enhancement is believed to be responsible for increased brain
functions. Gold reduces the effects of depression, as well as
enhances the ability to focus.*

The updated Wechsler Intelligence Scales Battery of Tests
(WAIS-R) was administered to 5 volunteers aged 15 to 45 years
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to assess the effect of colloidal metallic gold on cognitive
functioning. There was a 20% improvement in 1.Q scores after 4
weeks on colloidal gold, with mean + SE of 112.8 + 2.3 pre-gold
and 137 + 3.8 post-gold (p0.005). This improvement in 1.Q. was
due to both performance and verbal test results. The impact of
colloidal gold was maintained in three people after one to two
months off gold, although I.Q scores were back to baseline in two
patients who took the tests three months after quitting the gold.**

The study revealed the anti-amnesic activity of the Suvarna
Bhasma by inducing antagonism to hyoscine-induced amnesia
and enhancing the capacity of learning and memory in mice. The
study employed young Swiss albino mice of both sexes separated
into three groups. The trial medicine comprised Suvarna Bhasma,
honey, and ghee, but the adjuvant treatment simply contained
ghee and honey, which formed into drops and immediately
delivered to two groups of mice, with the other group serving as
a control group. The effect of test medications on transfer latency,
which is perceived as an influence on learning and memory, was
assessed using an elevated plus maze. When compared to starting
values and the control group, the trial medicine demonstrated a
significant reduction in transfer latency (p<0.05) on the second
and third days of the research.*¢

In another study, it was proved that Suvarna Bhasma could
prevent rats from cognitive impairment caused by sleep
deprivation. Radial arm maze and raised plus maze approaches
were employed to study behavioural taste in rats. The male albino
rats were divided into five experimental groups: normal, sleep-
deprived galantamine, and two Suvarna Bhasma test groups. For
the induction of cognitive impairment, all the animals were put
on a daily sleep restriction of 8 to 9 hours. Cognitive performance
was measured on the 7th, 14th, and 20th days. Suvarna Bhasma
treatment improved spatial memory, increased accurate arm
entries, decreased the frequency of errors, and decreased transfer
latency.*’

Fertility Activity

The effects of gold chloride, a metallic earth salt, on the
steroidogenic and gametogenic activities of juvenile rat testis,
were investigated in an experimental investigation. The findings
revealed that gold chloride therapy was linked to considerable
stimulatory effects on testicular activity, which might have
therapeutic implications for fertility stimulation.*®

Safety and Efficacy

The toxicity study of Suvarna Bindu Prashan was carried out for
90 days in 30 albino rats and did not show any mortality. Weight
gain and an increase in SGOT and SGPT levels were seen in the
experimental group.*’

Suvarna Bhasma (gold nanopowder) toxicity was investigated
using different imaging techniques in both cancerous and
noncancerous cells (HeLa and HFF-1) to characterise its spectral
properties. Even at high concentrations and long incubation
periods, gold ash particles did not affect the viability of both HeLa
and HFF-1 cells, according to the findings.>

DISCUSSION

Historically, India probably was the first to maintain records of
useful drugs. Charaka, the great Ayurveda scholar of 1500 B.C.,
has mentioned the types of drugs based on source, various
formulations, and, surprisingly, the pharmacology of drugs with
considerable precision. The later treatises describe the medicinal
properties of various metals like mercury, gold, lead, etc. The

Bhasmas containing heavy metal salts are currently enlightened
mainly from the toxicological point of view %40, The ancient
Ayurveda scholars have mentioned the ill effects of improperly
prepared metallic preparations, and emphasis has been given to
methods through rational various pharmaceutical processing like
Shodhana (purification), Marana (incineration), etc. Gold
purification has been explained in Arthassthra (2.13.31). In the
new pharmacopoeias of the 17" century, gold cordial could be
found for the treatment of ailments caused by a decrease in the
vital spirits, such as melancholy, fainting, fever, and falling
sickness.

Further, with the convergence of modern medicine, Suvarna
Lavana, i.e., Gold Chloride / colloidal form of gold, was also
incorporated into the Ayurveda system of medicine. Gold
chloride has found a place in British Pharmacopoeia. The most
common use of gold is in Rheumatoid arthritis, asthma, cancer,
infertility, etc., maybe by virtue of its immunomodulatory/
immunosuppressive properties. The results are interesting in view
of the reported suppressive effects of other gold preparations .*!

CONCLUSION

The present review reveals that gold has been used since ancient
times for ornamental as well as maintenance of health. Vedas,
Ayurveda, and many other ancient classics provide shreds of
evidence regarding the use of gold for health benefits. Present
clinical studies also document the efficacy of gold in various
diseases. Many research studies reveal that gold in various forms
is beneficial to human health by enhancing immunity, cognition,
testicular activity, protection from infectious agents, etc. Beyond
this, Suvarna Bahama or gold nanoparticles are utilised in the
treatment of cancer, arthritis, tuberculosis, diabetes mellitus,
rheumatoid arthritis, nervous diseases, and asthma, indicating that
gold can be successfully applied in the maintenance of human
health and treatment of diseases.
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