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THE DOUBLE LIFE OF ATP
Abstract
One of the first and most enduring facts most students learn in biology
class is that all living cells use a small molecule called adenosine
triphosphate (ATP) as fuel. That universal energy currency drives the
biological reactions that allow cells to function and life to flourish—
making ATP a crucial player in the biological world.
Less commonly known, however, is that what is perhaps the most
produced and consumed molecule in the human body also has a
completely separate but no less essential role outside of cells. A long series
of discoveries has now demonstrated beyond doubt that ATP is a critical
signaling molecule that allows cells and tissues throughout the body to
communicate with one another. The universal fuel, in effect, serves as a
common language as well.
When ATP’s dual function was first proposed nearly 50 years ago, the idea
met with considerable skepticism. But an avalanche of findings in the past
15 years has detailed how ATP acts on cells from the outside and how
it serves in the development and daily operation of organs and tissues.
Because ATP is so ubiquitous, its signaling actions have a uniquely
broad influence on physiological functioning and offer unusually
diverse opportunities to improve human health. Laboratories worldwide
are now racing to turn these insights into therapies.
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ATP UNMASKED, TWICE
When ATP was discovered in 1929, investigators around the world were
seeking the elusive source of cellular energy. In nearly simultaneous
breakthroughs, Karl Lohmann, working with the 1922 Nobel Laureate
Otto Meyerhof of the Kaiser Wilhelm Institute for Medical Research
in Heidelberg, and Cyrus H. Fiske, working with his graduate student
Yellapragada SubbaRow of Harvard Medical School, showed that
intracellular activities that allow muscle cells to contract depending
on a molecule made of a purine—adenosine, a combination of the
base adenine with a sugar—and three phosphates. By 1935 Katashi
Makino of Dailen Hospital in Manchuria had proposed a structure for
the molecule, which was confirmed 10 years later, by Basil Lythgoe and
Alexander R. Todd of the University of Cambridge Chemical Laboratory.
During this period no one envisioned a role for the molecule outside of
the cell. That was still the case in 1962, when one of us (Burn-stock) was
a young neurophysiologist at the University of Melbourne in Australia,
studying the nerves that control smooth muscle tissue. In the course
of investigating signaling by the autonomic nervous system (which
controls such basic muscle-dependent functions as intestinal and bladder
contractions), he saw evidence of neural signaling that did not involve
the classical neurotransmitter chemicals acetylcholine or noradrenaline.
Intrigued by data published in 1959 by Pamela Holton of the Cambridge
Physiological Laboratory suggesting that sensory nerves released ATP
molecules, Burn-stock set out to determine whether ATP could be
responsible for signaling between motor nerves and muscle. Through a
series of experiments in which he applied chemicals to block signaling by
the classical neurotransmitters to smooth muscle tissue, he was able to
demonstrate that any continued signaling from the nerves to the muscle
had to be conveyed by ATP. Pursuing this lead for more than a decade,
Burnstock felt confident enough by 1972 to propose the existence of
“purinergic nerves” that release ATP as a neurotransmitter.
Nerve cells generate electrical impulses that travel the length of a single
neuron, but the charge does not cross the tiny gap between the cells
known as the synaptic cleft, or the gap between nerve cells and muscles.
The message is forwarded from cell to cell by chemical transmitters,
such as acetylcholine, glutamate, dopamine, and others, released from
the firing neuron into the cleft. These chemicals cross the gap and bind
to receptor proteins on the receiving cell, causing that cell to undergo a
series of internal changes that alter its activity; recipient neurons might fire
impulses of their own, and muscle cells might contract or relax.
A message can thus be transmitted down the line from neuron to
neuron by an alternating series of impulses and chemical discharges.
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Individual neurons were long believed to emit only a single
neurotransmitter type, and cells that released acetylcholine came
to be described as cholinergic; those that released dopamine, were
dopaminergic, and so forth. Burn-stock’s concept of purinergic neurons
was based not only on his own observations by that point but also on
the early work of a series of outstanding students and collaborators,
including Max Bennett, Graeme Campbell, David Satchell, Mollie Holman
and Mike Rand of the universities of Melbourne and London.
Despite a huge amount of data showing ATP release from neurons into
muscle, gut and bladder tissue, many neurophysiologists nonetheless
remained skeptical about the existence of nerves releasing ATP as
a messenger, largely because they thought it unlikely that such a
ubiquitous substance could perform such a specific role. Moreover, for a
signaling molecule to be able to function, it must find a suitable receptor
on its target cell. The first receptor for a neurotransmitter had been
isolated only in 1970; therefore, the hunt was on for the receptors
for ATP.
Well before they were found, however, many researchers continued to
use pharmacological methods to examine how ATP released by neurons
delivered messages into muscle and other cells of the body. Based on
this work, Burnstock suggested in 1978 that separate families of
receptors existed for ATP (which he designated P2 receptors) and for
its final breakdown product, adenosine (which he called P1 receptors).
Further studies showed that ATP activation of P2 receptors could produce
different cellular effects. That led Burnstock and his collaborator, Charles
Kennedy, to anticipate the existence of P2 receptor subtypes, which they
named P2X and P2Y.
Still, the idea of nerves that released ATP as a neurotransmitter remained
controversial and was dismissed by many for years to come. In the 1990s,
though, molecular tools became available that allowed many research
groups to isolate ATP receptors and to further explore their many
fascinating effects on cells of the nervous system
and beyond.
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INTERPLAY & DYNAMICS
The early 1990s saw the initiation of the Human Genome Project and
the beginning of an era of prolific discovery of the genes that encode
important proteins in the human body. Among these genes were several
for ATP receptors, which allowed scientists to locate the receptors
themselves on many different cell types. Studies of ATP signaling
entered a new and exciting era. Attempts to characterize the molecular
structure of purine receptors proved the existence of a large family of
receptors and identified a number of channels and enzymes on the surface
of cells that participate in ATP signaling.
As predicted, two broad classes of receptors were identified, but the work
also revealed many more receptor subtypes than expected within those
classes. This diversity implied that particular receptor subtypes could be
targeted with highly selective drugs to modulate ATP signaling only in
specific tissues or cell types—a prospect that is bearing fruit today.
After the initial isolation of ATP receptors, various investigators showed
that the two main classes operate in significantly different ways. P2X
receptors belong to a “superfamily” of transmitter-gated ion channels. One
of us (Khakh), along with other investigators, showed that when bound by
ATP, P2X receptors literally open to form a channel that allows sodium
and large amounts of calcium ions to rush into cells. P2Y receptors,
in contrast, do not open in the same way, but ATP binding to their
extracellular surface sets off a cascade of molecular interactions inside
cells that results in intracellular calcium stores being released. In both
cases, the calcium can then set off further molecular events that alter cell
behavior.
Although ATP stays in the synaptic cleft only briefly, the cellular effects
of receptor activation can occur quickly in some instances—within
milliseconds—but slowly in others—sometimes over the course of years.
For example, an inrush of calcium ions through P2X channels may
cause the cell to release other transmitters, as Khakh has shown
in brain tissue, or calcium released by P2Y activation may alter gene
activity involved in cell proliferation that causes changes in the tissue with
lifelong consequences. Even though the presence of ATP molecules in the
extracellular space is fleeting, therefore, their biological effects can be
quite pervasive.
The mechanisms of ATP signaling become even more fascinating when
its interactions with other signaling systems outside of cells are taken
into account. A large family of enzymes, known as ectoplasms, sit on the
surface of most cells, where they quickly strip ATP of its phosphates one
by one—sequentially turning an ATP molecule into adenosine diphosphate
(ADP), adenosine monophosphate (AMP) and finally adenosine alone. Each
of ATP’s breakdown products may have an effect of its own on a cell—such
as when adenosine binds to P1 receptors.
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Fusao Kato of the Jikei University School of Medicine in Tokyo has shown,
for instance, that ATP and adenosine act in concert in the brain stem
network responsible for basic body functions such as breathing, heart
rhythm, and gastrointestinal action. Other situations exist, however, where
ATP and adenosine oppose each other, such as during neuron-to-neuron
transmission, where adenosine can inhibit a neuron from releasing ATP
into the synaptic cleft. The interconnected effects of ATP, its component
parts and the extracellular ectoplasms can thus be seen as forming a selfregulating signaling loop in many circumstances.
It is not only ATP breakdown products that influence the molecule’s
effects on cells. In the nervous system, ATP also acts in concert with
other neurotransmitters as a co-transmitter. Discovery of this
phenomenon in 1976 by Burn-stock helped to revise the long-standing
view that any given neuron can synthesize, store and release just one
kind of neurotransmitter. Today a substantial body of evidence shows
that ATP is typically released along with classical neurotransmitters, such
as noradrenaline or acetylcholine. Although co-transmission was first
proposed and proved for ATP, the phenomenon of neurons that co-release
transmitter molecules has now also been demonstrated for a variety of
other transmitters, including GABA with glycine, dopamine with serotonin,
and acetylcholine with glutamate. Co-transmission is thus another
example of how studies of ATP signaling have revealed more general
physiological principles as well as shaped and guided research in
other fields.

SYNAPTIC CLEFT

AXON

NEUROTRANSMITTER RECEPTOR
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Targeting Atp Receptors
Identification of the specific receptor subtypes responsible for ATP’s signaling
effects in various tissues has allowed pharmaceutical companies to begin
developing therapies for a range of disorders. Two of the drugs listed below are
already marketed; the rest are still under study.

DISORDER

DRUG

MECHANISM

TESTING STAGE

CYSTIC FYBROSIS

Denufosol

Activates P2Y2
receptors

Late-stage human efficacy
tests under way

DRY EYE

Diquafosol

Activates P2Y2
receptors

Late-stage human efficacy
tests under way

INFLAMMATION

EVT401

Inhibits P2X7
receptors

Human safety tests
completed

GSK1482160

Inhibits P2X7
receptors

Human safety tests
under way

Unnamed compounds
(from Evotec AG)

Inhibits P2X3 and P2X2/3
receptors

Cell and animal
testing

CE-224,535

Inhibits P2X7
receptors

Late-stage human efficacy
tests under way

AZD9056

Inhibits P2X7
receptors

Human safety tests
completed

Clopidrogrel

Inhibits P2Y12
receptors

Aproved

Prasugrel

Inhibits P2Y12
receptors

Aproved

PRT060128

Inhibits P2Y12
receptors

Human safety and efficacy
tests under way

Ticagrelor

Inhibits P2Y12
receptors

Late-stage human efficacy
tests under way

PAIN

RHEUMATOID
ARTHRITIS

THROMBOSIS
(BLOOD CLOTTING)
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ATP IN HEALTH & DISEASE
In light of ATP’s established role in signaling among cells of the
nervous system, it may come as no surprise that ATP plays an
important part in the functioning of the five senses. In the eye, for
example, ATP receptors on nerve cells in the retina influence the
cells’ responses to information received from rods and cones,
the eyes’ light detectors. The retinal nerves, in turn, dispatch ATP
and acetylcholine as co-transmitters to convey their information
to sensory-processing centers in the brain. In addition to this
everyday function for ATP, several research groups have shown that
ATP signaling at a key point during an embryo’s eye development
can have effects that last a lifetime. Indeed, Nicholas Dale of the
University of Warwick in England and his colleagues have shown that
the release of ATP at a critical time in the early embryo is the signal
for the development of eyes.
The release of ATP during development is also essential for
the proper formation of the cochlea, the organ responsible
for hearing, and ATP signaling continues to be crucial to the
workings of the inner ear in adults. Some 50,000 hair cells—
the sound-transducing neurons of the inner ear—line the human
cochlea, and about half of those display receptors for ATP, which has
been shown to ease neural firing in some circumstances. In addition,
taste buds, the sensory nerve endings in the tongue, possess P2X
receptors that mediate taste. In a particularly well-designed study,
Sue C. Kinnamon and her colleagues at Colorado State University
have demonstrated that ATP is vital as a transmitter from taste
bud cells to gustatory nerves and that mice lacking both P2X2 and
P2X3 receptor sub-types are incapable of tasting.
Interestingly, the P2X2 and P2X3 receptors present on taste buds
are the same ones involved in certain types of pain signaling. For
decades scientists have known that ATP introduced into the skin
causes pain. Stephen B. McMahon and his colleagues at Guy’s,
King’s and St. Thomas’ School of Biomedical Sciences in London,
recently showed that the pain is triggered by the activation of
P2X3 ATP receptors on the sensory nerve endings in the skin that
mediate responses to both touch and pain. Another form of pain,
one associated with damage to nerves, is called neuropathic
pain and involves ATP by a different route. Elegant studies from
Kazuhide Inoue of Kyushu University in Japan and Michael Salter of
the University of Toronto show that a key step in the development
of this type of pain involves activation of ATP receptors on the spinal
cord immune cells called microglia. The microglia, in turn, release
molecules that irritate nerve fibers, leading to chronic pain [see
“New Culprits in Chronic Pain,” by R. Douglas Fields; Scientific American,
November 2009].
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MICROGLIAL ACTIVATION

Because of such insights into ATP’s signaling role, several pharmaceutical
companies are now pursuing P2X receptors as new drug targets for
neuropathic pain or pain caused by inflammation. And pain is but one
aspect of human health that may soon benefit from therapies aimed at
ATP or its receptors, are among those who stand to benefit from future
drugs that act on ATP receptors. The reason becomes clear when one looks
at the events that follow an injury. Cells that are distressed or physically
damaged can release or spill ATP into the extracellular space. In those
situations, ATP signaling often results in protective and healing responses,
including by blood platelets, the cells responsible for forming a clot to stop
bleeding from a new wound. Platelets display the P2Y12 receptor subtype,
and its activation by extracellular ATP causes them to undergo changes
that lead to clot formation. Of course, this same process contributes to the
formation of the clots in blood vessels that can cause heart attacks and
stroke. An existing “blockbuster” drug, clopidogrel, works by blocking the
P2Y12 receptor on platelets and thereby preventing ATP from promoting
clots. A handful of drugs that function in related ways are also in advanced
clinical trials for coronary disorders.

DESTRUCTION OF
A TUMOR

A similarly promising therapeutic area is the digestive system. James J.
Galligan of Michigan State University and others have demonstrated that
ATP sent from the intestinal nervous system to the intestinal wall
acts on P2X and P2Y receptors to control the rhythmic contractions
that move food through the tract. Meanwhile, ATP that binds to P2Y
receptors on cells lining the inner surface of the gut wall triggers
the secretion of digestive enzymes. Agents that act on those receptors
to modulate these functions are therefore being hotly pursued by
pharmaceutical companies as potential treatments for irritable bowel
syndrome and its more severe form, Crohn’s disease.
The involvement of ATP in the healthy functioning of other organs and
tissues makes it a possible drug target in a long list of disorders, including
diseases of the kidney, bone, bladder, skin, and even neurological and
psychiatric illnesses. What is more, ATP may be one of the body’s natural
cancer-fighting tools. Eliezer Rapaport, when at the Boston University
School of Medicine, first described a tumor-killing effect of ATP in 1983.
He, too, was met with skepticism, but research since then by a number
of laboratories working independently has shown that ATP can inhibit
the growth of tumors, including prostate, breast, colorectal, ovarian and
esophageal cancers, as well as melanoma cells. ATP signaling acts in part
to promote the suicide of the tumor cells and in part to promote cell
differentiation, which slows tumor cell proliferation.
Much work remains to be done to translate new insights into ATP signaling
gathered so far into novel medicines ready for use in the clinic. But many
laboratories and drug companies are actively looking for drugs that can
selectively activate or silence specific ATP receptor subtypes, inhibit or
enhance the release of ATP, or inhibit the breakdown of ATP after it has
been released from cells.
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THE ULTIMATE MESSENGER
ATP’s ubiquity as a signaling molecule does pose at least one major
challenge: developing drugs targeted only to a single organ or tissue
without causing side effects in other body systems. This concern is not
unique to ATP, however, and the great variety of subunit configurations
found on different cell types will make targeting specific tissues more
feasible. Khakh has been experimenting with creating “designer” ATP
receptors that can be incorporated into cultured cells or even living
laboratory mice and used to test the effects of subtly changing the
function of a P2X receptor protein. This is just one approach that allows
researchers to manipulate ATP signaling in a controlled manner and study
the results in living organisms.
One of the most important breakthroughs in the past 20 years has been
the recent determination of the crystal structure of a zebrafish P2X channel
by Eric Gouaux and his colleagues at Oregon Health and Science University.
This landmark achievement shows atomic-scale details of how an
ATP receptor works and paves the way for an understanding of ATP
signaling from the level of molecules to that of whole physiological
systems. It will also significantly accelerate the process of drug discovery.
Recent evidence of ATP receptors in plants and primitive organisms, such
as green algae, amoebas, and parasitic schistosomes, offers the possibility
that targeting ATP signaling may also be useful in agriculture and in
the treatment of infectious diseases. The presence of ATP signaling in
such diverse life-forms suggests, too, that ATP’s function as a signaling
molecule appeared early in the evolution of life—perhaps more or less
simultaneously with its adoption as an energy source. Many reports of
potent effects caused by ATP and its derivatives in most invertebrate and
lower vertebrate animals also suggest that ATP’s influence could be
widespread indeed.

It is gratifying for us to see how the role of ATP as a signaling molecule
has gone from an idea that was widely deemed dubious 50 years ago
to a large and vibrant field of inquiry today of interest to the entire
biology community and of great potential importance to medicine. We
look forward to seeing how further breakthroughs, in understanding the
fascinating double life of ATP, are exploited to improve the quality of
human life.
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ATP REGULATES BLOOD PRESSURE
Adenosine triphosphate (ATP) is a regulatory molecule for many cell
functions, both for intracellular and, perhaps less well known, extracellular
functions. An important example of the latter involves red blood cells
(RBCs), which help regulate blood pressure by releasing ATP as a
vasodilatory signaling molecule in response to the increased shear
stress inside arterial constrictions. Although shear-induced ATP release has
been observed widely and is believed to be triggered by the deformation
of the cell membrane, the underlying mechanosensing mechanism inside
RBCs is still controversial. Here, we use an in vitro microfluidic approach to
investigate the dynamics of shear-induced ATP release from human RBCs
with millisecond resolution. We demonstrate that there is a sizable delay
time between the onset of increased shear stress and the release of ATP.
This response time decreases with shear stress but surprisingly does not
depend significantly on membrane rigidity.

Dynamics of shearinduced ATP release
from red blood cells.

Furthermore, we show that even though the RBCs deform significantly
in short constrictions (duration of increased stress < 3 ms), no
measurable ATP is released. This critical timescale is commensurate with a
characteristic membrane relaxation time determined from observations of
the cell deformation by using high-speed video. Taken together our results
suggest a model wherein the retraction of the spectrin-actin cytoskeleton
network triggers the mechanosensitive ATP release and a shear-dependent
membrane viscosity controls the rate of release.

AUTHOR INFO
MEMBRANE

CARBOHYDRATE
GLOBULAR PROTEIN

GLYCOPROTEIN
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ALZHEIMERS
Alzheimer's disease is a neurodegenerative disorder involving
extracellular plaques (amyloid-β) and intracellular tangles of tau
protein. Recently, tangle formation has been identified as a major event
involved in the neurodegenerative process, due to the conversion of
either soluble peptides or oligomers into insoluble filaments. At present,
the current therapeutic strategies are aimed at natural phytocomplexes
and polyphenolics compounds able to either inhibit the formation of
tau filaments or disaggregate them. However, only a few polyphenolic
molecules have emerged to prevent tau aggregation, and natural drugs
targeting tau have not been approved yet. Fulvic acid, a humic substance,
has several nutraceutical properties with potential activity to protect
cognitive impairment. In this work, we provide evidence to show that
the aggregation process of tau protein, forming paired helical filaments
(PHFs) in vitro, is inhibited by fulvic acid affecting the length of fibrils
and their morphology. In addition, we investigated whether fulvic acid is
capable of disassembling preformed PHFs. We show that the fulvic acid
is an active compound against preformed fibrils affecting the whole
structure by diminishing the length of PHFs and probably acting
at the hydrophobic level, as we observed by atomic force techniques.
Thus, fulvic acid is likely to provide new insights into the development of
potential treatments for Alzheimer's disease using natural products.

Fulvic acid inhibits
aggregation
and promotes
disassembly of tau
fibrils associated
with Alzheimer’s
disease.

AUTHOR INFO
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ANTI-AGING
Hospital studies in China show that elderly patients, ages 60-90, when
treated with fulvic acid, regained appetite, slept better, and became
more energetic. Other hospital studies coming from India show that fulvic
acids are considered to be a powerful anti-aging therapy that also able to
help with symptoms of dementia. Erchuan Wang et al, Humic acid, 3 (1991)
For centuries traditional medical doctors in remote areas of the
Himalayas have claimed that “shilajit”, a rare humic substance high in
fulvic acid, can “arrest the aging process” and “induce revitalization”.
Historical documents testify to the amazing longevity and health of
these people who often live well beyond 100 years of age. Now the
physiological functions behind these claims are being substantiated by
leading medical hospitals and pharmacologists around the world. Fulvic
acid extracts from the rare humic substances found on the high mountain
slopes of the Himalayas have been used for centuries by the isolated
inhabitants of that region as a “rejuvenator, a class of drugs reputed to
arrest the aging process and to induce revitalization”, according to quotes
from leading pharmacologists studying them.

Renowned longevity
and health of
isolated Himalayan
cultures is linked to
fulvic acid extracted
from fossil-like humic
substances.

The traditional medical claims of “rehabilitation of muscles, bones, and
nerves”, treatment of “geriatric complaints including arthritis, diabetes
and allergic manifestations,” dementia, etc., are now being proven, along
with their mode of action, by pharmacologists and many other medical
doctors and scientists. The various pharmacological studies reveal that the
fulvic acids exhibit results” sufficiently impressive”, and “more effective”
than several currently available immune system regulators. The fulvic acids
“produced significant effects”, as an anti-stress agent, in relieving stomach
ulcers, preventing allergic reactions, and in activating the immune system
against tumor cells. “The results support the use” of fulvic acids “as an
adjuvant [assisting in the prevention, amelioration, or cure] in the therapy
of diabetes”, to quote leading pharmacologists.
In recent years, leading scientists, doctors, and pharmacologists from
major hospitals and universities in India, Russia, and China have become
more conscious of the purported anti-aging and health claims associated
with the rare fulvic acids, and have been looking deeper into the
assertions coming from traditional health practitioners of the region.
The inhabitants and areas of the Himalayan belt that are mentioned in the
many and growing number of scientific and medical studies documenting
this research include: The Tibetans of the Tibet region of China, the
Georgian Russians living in the Caucasus Mountains of Russia, the Hunzas
of Pakistan and Afghanistan (Hindu Kush and Karakoram Mountains), the
Sherpas in Nepal, the people of the Kashmir region, and the Indians living
in the Kumaon, Himalayas, Vindhyas and Aravallis Mountains of India.
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It is a well-known fact that a large number of individuals in the Himalayan
belt live to well over 100 years of age, and often are reported to live to
120-140 years or more, 30 maintaining excellent health throughout
their entire lives. People of the region that use fulvic acid preparations
made from the rare humic substance not only report significant health
benefits for themselves but for their animals as well. Most people lack
the degenerative diseases common to other cultures today.
Scientists researching these matters determined that the prized shilajit
health preparation esteemed for centuries throughout the region was
indeed an organic humic matter of ancient plant origin, and they spent
time tracking down and checking the authenticity of the very best
supplies. Rather than simply studying the people and their livestock,
which had already shown significant health benefits historically, the
scientists undertook extensive clinical, medical, pharmacological, and
laboratory studies to identify the active constituents and analyze their
physiological functions. In a scientific world that as a whole still knows very
little about humic substances, these researchers went far beyond. They
accurately identified and quantified the water-soluble fulvic acid fractions.
This in itself is an amazing feat considering that fulvic acids, for the
most part, are virtually unknown to medical science and undetectable
through standard testing procedures.
These scientists proved that the water-soluble fulvic fraction was the
primary active constituent. They even recognized that the fulvic, along
with its associated organic metal ions, was made up of numerous other
and even more obscure active constituents. They identified and isolated
extremely valuable functional groups within the fulvic acid spectrum that
were also shown responsible for the protective, regenerative, and healing
responses of cells. They did this for the most part independent from the
rest of the scientific world. What the researches discovered is fascinating.
From one clinical study to the next, scientists were able to prove not
only that many of the medicinal remedies and health benefits are
completely justified by scientific fact and medical results, but they also
identified the responsible mechanisms. Their studies opened up an entirely
new picture into the amazing functions and values of fulvic acids in relation
to man and medicine.
After years of scientific research, other pharmacologists determined that
not all fulvic acids are the same and that they vary in quality from one
source to the other. These pharmacologists came up with methods for
determining and quantifying the medicinal value. They perfected their
extraction processes. The pharmacologists performed extensive chemical
analysis, metal ion analysis, microbiological analysis, pathogen analysis,
and mycotoxin analysis. They went to great lengths to identify the presence
of any harmful substances, which were proven absent at any toxic level.
The pharmacologists used extremely advanced pharmaceutical
techniques to standardize the natural extract, to the quality of the finest
pharmaceutical preparations in the world today, while retaining all of the
natural organic principles in an unadulterated “herbal” form.

14

The pharmacologists recognized that although the rare humic substance
was rock-like and seemed inert or fossilized, it had all of the organic
characteristics of the natural botanicals they had been working with
for years. In other words, although it was ancient and looked like a dead
rock, it was in actuality a natural organic herbal substance, and they used
extreme care in preserving the fulvic extracts so that they would retain
their organic form.
31 Traditional medicine throughout the Himalayan belt lists the
indigenous humic substance and resultant fulvic acids as a
“Rasayana” or rejuvenator, a class of drugs reputed to arrest the
aging process and induce revitalization of attenuated physiological
functions. The special endurance attributed to the Sherpas, including
their ability to survive extremely cold conditions and high altitudes, has
also been linked to these substances during the medical studies. Clinical
studies in pharmacology have shown significant value in treatment
of diabetes mellitus (attenuates the development and progression),
stomach ulcers (anti-ulcerogenic and anti-stress activity), allergies
and anti-allergic action (mast cell protection), hormonal control and
regulation of immunity (immunomodulatory functions), and tumor and
cell growth factors relating to activated white blood cells and immune
system (splenocytes and peritoneal macrophages).

SHILAJIT
(organic rock-like
substance)

Traditional medicine of the region prescribes the local rare fulvic acid
extract in genito-urinary diseases, diabetes, jaundice, gallstones, enlarged
spleen, digestive disorders, epilepsy, nervous diseases, elephantiasis,
chronic bronchitis, dementia, arthritis, and anemia. The humic extract
has been shown to accelerate the process of rehabilitation of
muscles, bones, and nerves, and is used to treat many geriatric
complaints including memory loss, and is believed to increase cerebral
functions. It has also proven useful as an aphrodisiac, rejuvenator,
alternative tonic, stimulant, internal antiseptic, diuretic, lithontriptic, and is
used for treatment of respiratory problems, worms, piles, adiposity, renal
and bladder stones, nervous diseases, amenorrhoea, dysmenorrhoea,
menorrhagia, eczema, anorexia, and fracture of bones.
Historically, fulvic acids from the Himalayan region have been shown
effective for the treatment of cold stress, diabetes, tumors, skin diseases,
rheumatic pain, kidney stones, heart ailments, leprosy, and many other
ailments. Fulvic acids are also a panacea of oriental medicine, where
they continue to be used extensively.

15

These discoveries are most significant, considering the fact that the
various cultures of these remote Himalayan regions have used organic
farming practices for centuries, which promote soil and crops already
rich in natural humic/fulvic substances. Yet these people still find that
additional fulvic acid supplementation and medication proves highly
beneficial to their health, and alleviates disease problems when they
arise. This shows that the ancient vegetation, which was the source for the
rare fulvic acids, has exceptional properties that may even surpass those
of vegetation found anywhere on Earth today. The rare humic deposits
of the region were exposed at the time of uplift of the Himalayas, and
are normally found from about 5,000-15,000 feet of elevation. These
humic deposits are exposed by landslides, excavation or road-cutting. It
is important to note that similar high-quality humic substances found in
various other regions of the Earth show similar results. However, the fulvic
acids from the shilajit humic have some most unusual characteristics.
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ANTI-VIRAL
2002 National Institutes of Health (NIH) The NIH published a report titled :
“Broad Spectrum Antiviral Effectiveness of Humates”.
The NIH studied humic acid’s virus-fighting properties for viral diseases
such as gastroenteritis, influenza, herpes, chickenpox, mononucleosis
and hemorrhaging fevers caused by the Ebola and Hantaviruses. Results
showed that humic acid, when consumed before the virus invaded
the body, was effective in preventing disease. Tests performed
against multiple virus types further confirmed humic acids’ broad antiviral properties. Toxicity tests showed that humic acid bound itself to
human cells but was not itself toxic, nor did it inhibit or interfere with cell
development or reproduction.
"Medical Aspects and Applications of Humic Substances" Regarding
the Antiviral Activity of Humic Substances Prof. Dr. Renate Klocking &
Dr. rer. nat. Bjorn Helbig Institute for Antiviral Chemotherapy, Friedrich
Schiller University, Jena, Germany MULTIPLE VIRUSES INHIBITED
"Preliminary in-vitro studies with Coxsackie A9 virus, influenza A virus
and herpes simplex virus type 1 (HSV-1) have already shown that
(Humic Substances) are effective against both naked and enveloped
DNA viruses.” (Klocking and Sprosig, 1972, 1975; Thiel et al., 1977)
"Further investigations corroborate the ability of (Humic/Fulvic Acid) to
inhibit selectively viruses for human immunodeficiency virus type 1
(HIV-1) and type 2 (HIV-2), cytomegalovirus (CMV) and vaccinia virus.”
(Schols et al., 1991; Neyts et al., 1992)
"VIRAL FUSION INHIBITION" With most viruses, the inhibitory effect of
(Humic/Fulvic Acid) is directed specifically against an early stage of virus
replication, namely virus attachment to cells
(Klocking and Sprosig, 1975; Schols et al., 1991; Neyts et al., 1992).
"…it appears likely that the poly-anionic Humic/Fulvic Acids occupy
positively charged domains of the viral envelope glycoproteins, which are
necessary for virus attachment to the cell surface.” (Neyts et al., 1992)
“HERPES“ The effect of (Humic/Fulvic Acids) on an early stage of herpes
virus replication has been confirmed by the results of animal experiments.
The number of lesions in the cornea of HSV-1-infected rabbits was
strongly reduced when a solution of the (Humic/Fulvic Acid) was
applied into the conjunctival sac of the eye along with or immediately after
the infectious agent. “Current interest is directed to the prophylactic effect
of (Humic/Fulvic Acids) on recurrent HSV infection.”
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"It is known that topical application of (Humic/Fulvic Acid) may significantly
reduce or even completely suppress experimentally induced herpes in the
mouse ear (Durre and Schindler, 1992), though the mechanistic basis of this
effect remains to be elucidated." “HIV" A low-molecular-weight (Humic/
Fulvic Acid) (HS 1500, M.W. = 1500 Daltons), was found to strongly
inhibit HIV-1 in vitro (Schneider et al., 1996).
"NON-IRRITATING" Studies on the mechanism of action revealed virus
penetration into host cells as the target of the anti-HIV-1activity. (Humic/
Fulvic Acid) has passed a panel of pre-clinical tests including eye irritation
according to Draize, as well as pregnancy risk in rats. Neither sensitizing
nor irritating effects were detectable in concentrations of up to 10% HA/FA
(Wiegleb et al., 1993; Lange et al., 1996a,b).'
"Medical Aspects and Applications of Humic Substances" Regarding the
Antiviral Activity of Humic Substances Prof. Dr. Renate Klocking & Dr. rer.
nat. Bjorn Helbig Institute for Antiviral Chemotherapy, (Friedrich Schiller
University, Jena, Germany).
MULTIPLE VIRUSES INHIBITED "Preliminary in-vitro studies with Coxsackie
A9 virus, influenza A virus and herpes simplex virus type 1 (HSV-1) have
already shown that (Humic Substances) are effective against both
naked and enveloped DNA viruses.” (Klocking and Sprosig, 1972, 1975;
Thiel et al., 1977)
"Further investigations corroborate the ability of (Humic/Fulvic Acid) to
inhibit selectively viruses for human immunodeficiency virus type 1 (HIV1) and type 2 (HIV-2), cytomegalovirus (CMV) and vaccinia virus.”
(Schols et al., 1991; Neyts et al., 1992)
VIRAL FUSION INHIBITION "With most viruses, the inhibitory effect of
(Humic/Fulvic Acid) is directed specifically against an early stage of virus
replication, namely virus attachment to cells.” (Klocking and Sprosig, 1975;
Schols et al., 1991; Neyts et al., 1992)
"…it appears likely that the poly-anionic Humic/Fulvic Acids occupy positively
charged domains of the viral envelope glycoproteins, which are necessary
for virus attachment to the cell surface.” (Neyts et al., 1992)

GLYCOPROTEINS ENVELOPING VIRUS
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ANTI-VIRAL/INFLUENZA
Two humic-like substances, the oxidative polymer of protocatechuic
acid (OP-PCA) and humic acid inhibit the in vitro replication of influenza
virus A/WSN/33 (H1N1) in Madin-Darby canine kidney (MDCK) cells at
concentrations of no cytotoxicity. The 50% inhibitory concentration (IC50)
for OP-PCA was 6.59 +/- 1.02 microg/ml when the compound was added
at the stage of viral adsorption. When OP-PCA was added after virus
adsorption, the IC50 was 53.27 +/- 8.12 microg/ml. The IC50 for humic acid
was 48.61 +/- 7.32 microg/ml and 55.27 +/- 5.46 microg/ml respectively
when the compound was added at the stage of viral adsorption or
post-adsorption. In spite of the structural resemblance of these two
compounds, they exhibit different actions of anti-flu.
The OP-PCA inhibits virus-induced hemagglutination and low pH-induced
cell-cell fusion. Humic acid inhibits the endonuclease activity of
viral RNA polymerase. The monomer of PCA shows no inhibition on
influenza virus replication.

In vitro anti-influenza
virus activity of
synthetic humate
analogues derived
from protocatechuic
acid.

AUTHOR INFO

COMMON COLD
Hospital studies show that the common cold and related bronchial
asthma and respiratory illnesses from infection can be rapidly cured when
patients are treated with fulvic acid. Especially pleasing to parents is the
powerful and immediate effect this therapy has on young children.
(Erchuan Wang et al, Humic acid, 3, 1991)
In hospital studies, profuse otherwise unstoppable bleeding of the mucous
membranes of the nose, mouth, throat, bronchial and lung areas, related
to acute respiratory and viral infections in patients with tuberculosis, heart
failure, leukemia, and other serious diseases, were successfully stopped
with fulvic acid therapy. (Suchen Cao, Jiangxi Humic Acid, 3, 1993)
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GENETIC, PANDEMIC, &
CARCINOGENIC VIRUSES
HIV, influenza, HBV, HCV, variola
Genetic diversity and hypermutation contribute to difficulties in developing
a vaccine against viruses like HIV and influenza. There are currently no
known immune correlates of protection against HIV. This has made
the development of a vaccine against HIV that would provide sterilizing
immunity in the near future an impossible task. The abandonment of
a recent AIDS vaccine human trial due to a failure to elicit a protective
sterilizing immune response confirms that empirical attempts to develop a
vaccine may result in failures. Also, the difficulty in predicting the next
pandemic strain of influenza may make it difficult to respond rapidly
should there be an outbreak. Therefore, it is time to explore broadspectrum agents that can target either the lipid portion of the envelope or
the sugar moieties of the glycoproteins or the rafts (regions within viral and
cell envelopes where a higher concentration of the glycoproteins exist).
Broad-spectrum agents that can serve as disrupters and neutralize the
viral infectivity by binding to the envelope lipid or sugar moieties will not
be affected by the vagaries of hypermutation of surface antigens. This is
because the post-translation modification is a host function. Presented
here is a review of recently reported agents present in pomegranate juice
(polyphenols, beta-sitosterol, sugars, and ellagic acid) and fulvic acid,
described here as the envelope virus-neutralizing compounds (EVNCs)
and complex molecules like lectins and mucins. Pomegranate juice was
previously reported to inactivate HIV and further shown by our group
to inactivate influenza, herpes, viruses, and poxviruses.
A formulation consisting of fulvic acid, a complex mixture of
compounds was previously reported to render vaccinia virus, HIV and
SARS virus non-infectious. Recently, both fulvic acid and pomegranate
juice have been shown to inactivate genetically diverse strains of influenza
including H5N1, further confirming the broad-spectrum nature of these
agents. How EVNCs will be used in developing a vaccine achieving
sterilizing immunity or prophylaxis needs to be researched.
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ARTHRITIS RHEUMATOID
Humic extracts, especially fulvic acids, when administered both
topically and orally are proven to regulate the immune system as
powerful immunomodulators and to work as potent antioxidants and antiinflammatory agents. In studies with hospital patients with rheumatoid
arthritis, an autoimmune disorder, humic extract bath therapy treatment
had a 92% success rate. Several hundred similar studies have been
performed in China showing that fulvic acid and humic extracts are proven
highly successful.

ARTHRITIS AUTOIMMUNE DISEASES
Arthritis related autoimmune diseases including Lupus, Fibromyalgia,
and Rheumatoid Arthritis; Humic substances offer hope. An estimated
40 million Americans have some form of arthritis or other rheumatic
condition. That number is expected to climb to 59.4 million, or 18.2
percent of the population, by the year 2020. In a recent issue of Annals
of Rheumatic Diseases, doctors found that people with rheumatoid
arthritis have lower levels of common antioxidants in their blood
in the years before the disorder is diagnosed. A new study suggests that
the same may be true for another autoimmune disease, systemic
lupus erythematosus. It is not certain if the lower level of antioxidants is
a cause or the effect of the diseases, or indirectly related to the disorders.
According to Dr. George Comstock, of the Training Center for Public Health
Research in Hagerstown, Maryland, antioxidants in the blood are possibly
being used to mop up damaging free radicals, byproducts of inflammation
related to the diseases. “Or perhaps low antioxidant status, whether
because of decreased intake, absorption, or transport, increases the
potential for oxidative damage,” he wrote.
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Humic extracts, especially fulvic acids, when administered both
topically and orally are proven to regulate the immune system as
powerful immunomodulators and to work as potent antioxidants and antiinflammatory agents. In studies with hospital patients with rheumatoid
arthritis, an autoimmune disorder, humic extract bath therapy
treatment had a 92% success rate. Several hundred similar studies have
been performed in China showing that fulvic acid and humic extracts are
proven highly successful.
Rheumatoid arthritis is more prevalent in women than in men and
generally strikes between the ages of 20 to 40. It is believed to be
caused by an abnormal immune reaction in which the lining of the joints
are attacked and destroyed, leading to pain, inflammation, swelling,
and eventually deformity of the joints and disability. Approximately 1
percent of U.S. adults have definite rheumatoid arthritis, an autoimmune
disease occurs more frequently in women than in men. The prevalence of
rheumatoid arthritis is approximately 2.1 million people: 600,000 men
and 1.5 million women.
The estimated U.S. prevalence of juvenile rheumatoid arthritis (JRA), which
occurs in children ages 16 and younger, is between 30,000 and 50,000.
For the new study, Dr. Comstock and colleagues looked at thousands
of blood samples donated in 1974 and specifically tested those from 21
people who were diagnosed with rheumatoid arthritis 2 to 15 years after
giving blood. They also identified another six people who developed
systemic lupus erythematosus 3 to 13 years after giving blood. Lupus
is also thought to be due to an abnormal immune reaction in which the
body attacks connective tissue and numerous organs.
The disease is 10 times as common in women as men, and most often
occurs between ages 13 and 45. Comstock mentioned in the article that
the trend does match that of an earlier small study which suggests
that low concentrations of antioxidants may in some way be related to the
development of rheumatoid arthritis, either directly or as associates of
another disease-causing factor. “Although the number of cases is too small
to allow definitive statements about the association of serum antioxidants
with systemic lupus erythematosus, it is hoped that this report will stimulate
others to see if our results can be replicated,” he wrote. Systemic lupus
erythematosus (SLE or lupus) is a chronic autoimmune disease in which
the body harms its own tissues and can lead to inflammation and damage
to joints, skin, kidneys, heart, lungs, blood vessels, and the brain. Reports
estimate SLE to affect at least 239,000 Americans: 4,000 white males,
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41,000 white females, 31,000 black males, and 163,000 black females.
The autoimmune disorder, Fibromyalgia, affects an estimated 3.7
million Americans age 18 and older. Prevalence is much lower in men
than in women. A chronic condition, fibromyalgia is characterized by
widespread pain, greater sensitivity to pain, sleep disturbances, fatigue,
and multiple tender points. Johns Hopkins News Services; A report
published as a collaborative effort between the National Institutes of
Health (NIH), the Centers for Disease Control and Prevention (CDC), the
Arthritis Foundation, and the American College of Rheumatology. (May,
1998. Annals of Rheumatic Diseases, 1997;56:323-325)
HEALTHY
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NUCLEUS

SOMA
FYBROMYALGIA
RECEPTOR
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ASTHMA & LUNG
Asthma and lung infections on the rise in all age groups, Asthma is
a chronic inflammatory disease of the airways. When not diagnosed
or properly treated, asthma can lead to a host of social and financial
problems. Hospital studies show that the common cold and related
bronchial asthma and respiratory illnesses from infection can be
rapidly cured when patients are treated with fulvic acid. Especially
pleasing to parents is the powerful and immediate effect this therapy has
on young children. (Erchuan Wang et al, Humic acid, 3, 1991)
New research by Dr. David L. Hahn of Dean Medical Center, Madison,
Wisconsin, shows that pneumonia-related respiratory disease and acute
bronchitis caused by chlamydia pneumoniae appear to be the cause of
most asthma. His recent studies show that asthma patients have been
found to have a high level of antibodies for chlamydia pneumoniae, which
seems to be a common denominator among asthma sufferers. Dr. Hahn
believes that chlamydia antibody detection can be an effective tool in
diagnosing asthma.
In hospital studies, profuse otherwise unstoppable bleeding of the mucous
membranes of the nose, mouth, throat, bronchial and lung areas, related
to acute respiratory and viral infections in patients with tuberculosis,
heart failure, leukemia, and other serious diseases, were successfully
stopped with fulvic acid therapy. (Suchen Cao, Jiangxi Humic Acid, 3, 1993)
Extensive research of HMO studies conducted from 1967-1987 showed
that "prevalence of asthma increased steadily and significantly...in both
males and females in all age ranges." These findings were reported in the
April 1998 issue of the American Journal of Respiratory and Critical Care
Medicine.
Although the data in those studies do not go beyond 1987, then
researchers found that "more recent national data suggest that these
increases are continuing." The weight of the evidence for an ongoing rise in
asthma, they conclude, "is growing steadily."
Hospital studies showed that serious and acute cases of chronic
bronchitis were better treated and cured with fulvic acid (96.77% cure
rate) that worked significantly better than conventional drug therapy.
Symptoms of inflammation, coughing, sputum, and asthma, were also
much better alleviated. (Jingrong Chen et al, jiangxi humic acid, 2, 1984)
Speaking for the American Academy of Allergy, Asthma, and Immunology,
Dr. Gary Rachelefsky said: "Despite the fact that we have a real
understanding of the disease and medications to treat it, we still have
increased asthma."
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About 7% of the children in the US have asthma. The prevalence has
increased by 40% between 1982 and 1993.
It is the most common childhood disease and is the top reason for
pediatric hospitalization, accounting for up to 300,000 admissions a year.
Asthma is the cause of 10-30 missed school days per asthmatic child per
year. Asthma affects over five million U.S. children and adolescents and
accounts for 28% of all direct medical expenses totaling nearly $5 billion in
spending per year.

Ann Allergy Asthma Immunol 2000;84:227-233. Am J
Respir Crit Care Med 1998;156:36-42. Johns Hopkins,
PR Newswire, and Reuters news services; Summaries
of interviews and meetings of the AAAAI;
April and May,1998
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BLEEDING
In hospital studies, profuse otherwise unstoppable bleeding of the mucous
membranes of the nose, mouth, throat, bronchial and lung areas, related
to acute respiratory and viral infections in patients with tuberculosis, heart
failure, leukemia, and other serious diseases, were successfully stopped
with fulvic acid therapy. (Suchen Cao, Jiangxi Humic Acid, 3, 1993)
The medicinal value of the Humic extract known as Fulvic acid is
astounding and very well-documented. Many reports on the beneficial
use of humic substances, especially fulvic acid, for human health and
medicine have been published. These include reports documented in
the Chinese Materia Medica pharmacological compendium, dating back
to the 15th century Ming Dynasty. During that period, a very famous
medical doctor, Li Shi Zhen, used “Wujinsan”, meaning “golden medicine”,
containing humic and fulvic acids as the active ingredient in the treatment
of infectious ulcerous growth and female hemorrhage diseases. These
studies showed humic and fulvic acids to be efficient anti-inflammatory
and blood coagulating agents.
Hospital patients with acute upper gastroenterological bleeding had
a 95.6% success rate when treated with fulvic acid oral medicine and
injections.
(Yuan, Shenyuan; Fulvic Acid, 4 1988; in Application of
Fulvic acid and its derivatives in the fields of agriculture and
medicine; First Edition: June 1993 Pharmaceutical companies
in Da Tong, Shanxi, in Gongxian, Henan and in Kunming,
Yunnan are manufacturing humic acid medicines which are
approved by the Chinese Drug Administration. Because of
their non-toxicity, the humic extract fulvic acid is approved for
internal as well as external use.)
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Observations on the use of fulvic acid as a blood coagulant
Since February 1979, Suchen Cao and associates, of the Medical
University in Zhejiang Province, China, had begun using fulvic acid in
treating bleeding diseases. Until August of that year, they had treated
15 cases, all giving satisfactory results, although only a small number of
patients were involved. Source of Fulvic Acid, Types of Reagents, Methods
of Usage Source: Fulvic acid was extracted from humic peat in the
hospital preparation room in the Shaoxing area.
Types of reagents: Fulvic acid 0.2% injection solution, 5 ml per injection,
used intravenously or intramuscularly. The fulvic acid in powder
form, taken orally. Methods of usage: Cotton swabs dipped in 0.2%
fulvic acid solution were placed at the bleeding area in the mucous
membrane. For treating the patient coughing blood or hematuria
patients (blood in urine), twice a day 5 ml of 0.2% fulvic acid solution
injected intramuscularly, or once a day 40 ml of 0.2% fulvic acid solution
added to glucose solution injected intravenously. Patients suffering from
bleeding from the mucous membranes, coughing blood or hematuria
were given fulvic acid therapy when other treatments failed. Clinical
Data Fifteen cases of bleeding and stoppage of bleeding: Six had mucous
membrane bleeding problem (4 with different degrees of severity of
nasal membrane bleeding triggered by chronic kidney infection, uremia,
pulmonary cardiac disease, leukemia, and cirrhosis; one had festered
surface of the tongue caused by a lymph tumor; one had aplastic anemia
causing gum bleeding); three hematuria patients (one each of acute
bladder infection or cardiac hepatitis or leukemia); six patients coughing
up blood (4 caused by bronchiectasis, one caused by tuberculosis,
one caused by heart failure).

SHAOXING AREA

Bleeding mucous membrane:

1.

2.

3.

Nasal bleed caused by uremia, pulmonary cardiac disease, leukemia, and cirrhosis.
Four cases studied. The treatment as described above required one hour for blood
coagulating. Treatment result was an apparent cure with no relapse.
Festered surface of the tongue caused by lymph tumor, brain membrane,
leukemia. One case studied. Treatment as described above required wet cotton
swab layering-over 2 or 3 times. The treatment result was an apparent cure
with no relapse.
Bleeding gum caused by aplastic anemia. One case studied. Treatment as
described above required one hour for blood coagulating. The treatment result
was an apparent cure with no relapse.
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Hematuria:
1. Acute bladder infection, one case studied. Treatment was as
prescribed above. The following day no blood was found in urine,
routine urine testing negative. The treatment result was an apparent
cure with no relapse.
2. Leukemia, bloodshot eye, and hematuria (red cell ++), one case studied.
Treatment was as prescribed above. The patient was getting better
by the following day with no blood found in urine, no bloodshot eye.
The patient had a relapse. 3. Cirrhosis, one case studied. Treatment
was as prescribed above. The patient was getting better, with blood
coagulating by the 4th day. The patient had a relapse. Coughing blood:
1. Bronchiectasis, four cases studied. Treatment was as prescribed
above. Three cases were getting better with blood coagulating by
the 5th day, with no relapse. In one of the four cases, the treatment
showed no effect. Tuberculosis, one case studied. Treatment was
as prescribed above. The patient was getting better, with blood
coagulating by the 3rd day. The patient had a relapse.
Heart failure, one case studied. Treatment was as prescribed above.
Apparent cure by the 3rd day, with no relapse. Treatment Results
Six patients suffering from mucous membrane bleeding all showed
apparent positive results. Five of them received localized layering-over
treatment once and one received the same treatment 2 ~ 3 times. No
relapse was observed in any case. Two out of three hematuria patients
were found with no blood in their urine the day after the treatment.
The routine urine test was negative.
3. The treatment was effective with one patient and no relapse was
observed. The other two patients had relapses. The routine urine test
showed that the presence of red cells (++++) was reduced to (++).
Continuing treatment did not show an apparent improvement. One out
of the six patients who coughed blood showed an apparent response
to the treatment; one did not get better; the other four showed signs
of improvement. Within 3 to 5 days of treatment, five patients stopped
coughing blood. One of them stopped coughing blood but later started
again. Discussion and Summary From the above case study, it is clear
that fulvic acid indeed can stop bleeding. Patients with more serious
illness, for example, suffering from aplastic anemia, chronic kidney
infection uremia, after receiving treatment, except for one, had their
bleeding stopped to a certain degree.
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Examples: In 4 cases of nasal bleeding the patients were initially treated
with gauze containing Anluoxue and Vaseline and in one case of gum
bleeding the patient after initially treated with gauze containing a coagulate
agent, Anluoxue, Zhixueming, vitamin K, did not show obvious results.
However, following one treatment by layering a cotton swab dipped in
fulvic acid solution over the bleeding area, the bleeding stopped. For
one of the three cases of hematuria patients (caused by acute bladder
infection), following 1-day treatment by intravenous injection, there was
no blood in the urine on the following day. Three out of the four cases
of bronchiectasis patients were obviously better. On the 5th day, the
coughing of blood was gradually reduced, however, traces of blood were
still found in the sputum.
According to reports in the literature, the therapeutic feature of fulvic acid
resembles Yunnan Baiyao. Experimental results indicated that 30 minutes
following intravenous injection of dogs with 160 mg of fulvic acid, the dog
thrombus elasticity diagram showed the reduction of the reaction time R
and the coagulation time K. The blood clotting process was accelerated
yielding advantageous blood coagulation. When this medicine was taken
orally, there were two incidents showing nausea and vomiting, a condition
hard to bear. The remainder did not have any bad reaction. Although we
have not collected numerous data on the usage of this medication, the
initial results show it to has the ability to stop bleeding.

Suchen Cao, Jiangxi Humic Acid, 3 (1993) In:
Application of Fulvic acid and its derivatives in the
fields of agriculture and medicine; Chapter 35;
First Edition: June 1993.
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NON-COAGULATED BLOOD
COAGULATED BLOOD
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CANCERS
Humic extracts arrest cancer growth according to medical studies
According to the National Cancer Institute, about 1,228,600 new cancer
cases were expected to be diagnosed in the year 2000. Since 1990,
approximately 11 million new cancer cases have been diagnosed. In
the year 2000, about 564,800 Americans were expected to die of cancer,
more than 1,500 people a day. Cancer is the second leading cause of
death in the U.S., exceeded only by heart disease.

Thyroid Tumors
Outpatient medical hospital studies on thyroid tumors, some cancerous,
showed that injections with a special humic extract were 90%
successful in stopping tumor growth and diminishing the size of tumors,
with 80% of patients having complete cures. (He, Shenyi, et al; Humic acid
in Jiangxi Province, 1, 1982)
Patients with cancer-causing tumors of the esophagus had a 100% success
rate in preventing tumor progression into the cancerous state when
treated for two years with a humic extract solution. (Yuan, Shenyuan; Fulvic
Acid, 4 1988; in Application of Fulvic acid and its derivatives in the fields of
agriculture and medicine; First Edition: June 1993)

Report on ten case studies
A thyroid tumor, a commonly seen ailment, has been treated by
thyroidectomy surgical procedure (thyroid gland removal).
From March 1977 to April 1980, Dr. Shenyi He and his coworkers treated
10 patients with fulvic acid. The results were successful. Follow up visits
with the patients showed that in eight cases the tumor disappeared
without relapse. Details are listed below:

Clinical data
Number of patients: 3 cases of male and 7 cases of female patients
Age: 17 to 36
Size and location of the growth: 3-4 cm x 4-5 cm, next to the narrow
band of the thyroid gland; 7 cases leaning left, three leaning right.
Time-lapse between the first detection of the tumor and when
treatment began: 1 week to 10 years.
Treatment: 1 case study: fulvic acid syrup; 6 case studies: fulvic acid
tablets and fulvic acid injections; 3 cases: fulvic acid tablets, fulvic acid
injections, and fulvic acid injection applied to tumor growth.
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Diagnosis:
The female patients with thyroid tumors were under 40 years of age. Tumors of all sizes and shaped
round or oval were observed and had a firmer texture than the normal gland. Its shape was better
defined and slow-growing. There was no pain when pressure was applied. It went up and down
when food was being swallowed. Patients rarely experience any discomfort and thyroid functions
were tested normal.

Standards for evaluation of the therapeutic effects:
Cured: After three courses of treatment, the tumor disappears;
Effective: After three courses of treatment, most of or part of the tumor shrinks;
Not cured: After three courses of treatment, the tumor remains the same size.

Methods of treatment:
1. The regimen consisted of 20 days, of three times a day intake of 10 ml syrup containing 50% fulvic
acid. The same regimen is repeated another two times.
2. The regimen consists of 20 days of intramuscular injection with a 2 ml dosage containing 0.20%
fulvic acid twice daily.
3. One injection in the tumor region, 4 ml of 4% fulvic acid.
4. The regimen consists of 20 days of taking fulvic acid tablets (0.3 x 4#), three times a day.

Source of material:
The preparation room of the Humic acid purification factory at Ruichang School prepares the fulvic
acid syrup. People's Hospital in Ruichang County manufactures fulvic acid tablets and the solutions
for fulvic acid injections.

Analysis of Therapeutic effect:
Within this case study group: Two patients after one course of treatment found their tumor to have
disappeared; four patients found their tumor to have disappeared after two courses of treatment;
two found their tumor to have disappeared after three courses of treatment; one patient did not
complete the treatment; one patient after one course of treatment found the size of the tumor
reduced, it was followed by surgically removing the growth.
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Summary:
The thyroid tumor is a follicular adenoma. It is shaped like a pocket with
the inner wall as shrunken follicles, some appear solid, arranged randomly,
partially fiber-like, possibly due to the action of fulvic acid. Complete cure:
80%; effective: 10%; no effect: 10% (The patient treated with surgical
procedures was not included in these statistics.)

Case studies:
Case 1: Ms. Wang, 34 years old, is a married
factory worker. In March 1977 she experienced
soreness in her elbows and discomfort in her
neck. A growth, the size of a ping-pong ball was
found in her neck. She was examined as an
outpatient and diagnosed as having a thyroid
tumor. After being treated with fulvic acid syrup
for two months, the tumor shrank and eventually
disappeared. Follow-up visits showed there was
no recurrence.
Case 2: Ms. Zhou is a 36-year-old peasant,
married. In October 1978 she discovered a
growth in the front of her neck. The examination
showed that the tumor had a size of 4 x 5 cm,
detectable near the left side of the narrow
band. It was soft to the touch. It had a defined
shape and did not hurt when pressure was
applied. It went up and down when food was
being swallowed. She was diagnosed as having a
thyroid tumor. After a month's treatment using
fulvic acid injection together with fulvic acid
tablets, the lump disappeared.
Case 3: Ms. Tan, 22 years old, is a teacher in
a private school. In April 1977, a lump as big
as an egg was found in her neck area. She felt
inhibited when breathing. After three regimens
with fulvic acid intramuscular injection, the lump
was reduced in size. There has not since been a
relapse.
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Case 4: Mr. Liang, 17 years old, is a student.
The growth in his neck was discovered
6 years ago. It was located in the center
leaning towards to the right, its size 3 x 3
cm. Treatment started on April 2, 1979,
consisting of fulvic acid injection together
with fulvic acid tablets. One month later the
lump began to shrink and two months later
it disappeared. Follow-up visits showed
there was no recurrence.
Case 5: Ms. Luo is a 30-year-old married
woman. For over a month she felt there
was a lump in her neck and her throat
felt itchy. A tumor with a size of 3 x 3
cm was detected upon examination,
detectable near the left side of the narrow
band. It had a medium firmness to the
touch and when pressure was applied,
it did not hurt. It moved up and down
when food was being swallowed. After
two regimens of fulvic acid treatment
beginning on December 20, 1979, the
lump disappeared.

Points of understanding:
1. All 10 cases were out-patient treatments. Before and after treatment,
no other medicine was used. The disappearance of the tumor is, without a
doubt, the results of using fulvic acid.
2. According to related reports, fulvic acid has an anti-viral effect. It heals
cancer and allows the thyroid gland to be normal again.
3. The disappearance of the thyroid tumor may be related to the inhibition
of thyroid tumor cells, relating to the inhibition of its uncontrollable
growth.
4. Patients feel fine during treatment, free of any discomfort.
5. The treatment is simple and the cost of medicine is low. The patients are
freed from suffering from surgery and its related complications. Patients
do not need to lose work time.
6. Based on the limited case study, injections with syrup together with
tablets give fast results.
7. To ensure the best result, the patient is required to take the whole
course of treatment without interruption.
Shenyi He, et al; Humic acid in Jiangxi Province, 1 (1982).
In: Application of Fulvic acid and its derivatives in the fields of
agriculture and medicine ; Chapter 34; First Edition: June 1993.

Colorectal cancer (CRC)
Colorectal cancer (CRC) is one of the leading causes of malignancy
deaths worldwide. Its incidence rate has accelerated in developing
countries over the past few decades. Recently, accumulating studies have
shown that central obesity may be the most important risk factor for
CRC development. Moreover, obesity (body mass index, BMI > 25 kg/m2)
increases CRC risk 7%–60% compared to an individual with BMI < 25 kg/
m2. Adipose tissue has been revealed as an endocrine organ, releasing
various adipokines with multiple regulatory activities for the pathogenesis
of the disease. Resistin is a newly discovered adipokine. Recent studies
have indicated that the plasma levels of resistin are increased in many
inflammation-related disorders such as atherosclerosis and arthritis.
Increasing evidence has also revealed that serum resistin positively
correlates with the development and metastasis of malignancies. Although
the studies have some discrepancies, the circulating levels of serum
resistin may serve as biomarkers for the pathogenesis and progression of
many cancers, in particular, CRC. However, information is lacking about the
detailed regulatory mechanisms of resistin in CRC development.
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Cancer metastasis is the most life-threatening clinical issue associated
with human cancer. It results in poor prognosis and is responsible for
approximately 90% of patient mortality. Metastasis is facilitated by the
adhesion of cancer cells to the endothelium in the second tissue site.
Moreover, cell adhesion molecules (CAMs) including selectins, integrins,
and immunoglobulin superfamily proteins play critical and necessary roles
in metastasis. The intercellular adhesion molecule-1 (ICAM-1) and vascular
cell adhesion molecule-1 (VCAM-1) are two immunoglobulin superfamily
adhesion molecules. Both contribute to the endothelium adhesion of
cancer cells and the immune responses of cancers.
The expression of ICAM-1 and VCAM-1, which are regulated by the
transcription factor NF-κB, in endothelial cells initiates the adhesion
of cancer cells and monocytes to the endothelium. Moreover, our
previous study showed that ICAM-1 and VCAM-1 were also expressed in
hepatocellular carcinoma (HCC) and promoted HCC cell adhesion to the
endothelium. Hence, ICAM-1 and VCAM-1 in both cancer and endothelial
cells may play synergistic roles in metastasis progressions.
In this study, we determined the effects of resistin and FA on the
endothelium adhesion of human CRC cells and the underlying mechanism.
We found that resistin activates NF-κB to induce ICAM-1 and VCAM-1
expression in HCT-116 cells, promoting CRC cell adhesion to endothelial
cells. However, FA attenuated these resistin effects on HCT-116 cells.
Our data reveal the resistin regulatory effects on CRC adhesion to the
endothelium and suggest that FA may serve as a potential therapeutic
candidate to inhibit the endothelium adhesion of CRC under resistin
stimulation.
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Cancer killing properties of Fulvic Acid
Fulvic acid promotes extracellular anti-cancer mediators from RAW
264.7 cells, causing cancer cell death in vitro.
Fulvic acid (FA) is a natural, acidic organic polymer extracted from humus
found in soil, sediment, or aquatic environments. It is composed of a
mixture of closely related complex aromatic polymers, spectroscopic
and chemical analysis have demonstrated the presence of multiple
active functional groups, including aromatic rings and phenolic hydroxyl,
ketone carbonyl, quinone carbonyl, carboxyl, and alkoxyl groups.
Traditionally, FA is used as a supplement, as these active functional
groups help the absorption of other essential nutrients into the body.
Recently, it was reported that FA has antioxidant properties and
apparent neuroprotective effects. Additional antimicrobial and antiinflammatory properties of FA have also been reported. These results from
pharmacological studies of FA imply that FA may modulate and control
the pathophysiology of multiple diseases. However, the detailed roles and
mechanisms underlying these regulatory effects of FA remain unclear.
Fulvic acid (FA) is known to promote electrochemical balance as a donor
or a receptor possessing many biomedical functions. Nevertheless, the
effect of FA on the anti-cancer activity has not been elucidated. In the
current study, we first isolated FA from humus and investigated whether
FA regulates immune-stimulating functions, such as the production of
nitric oxide (NO), in RAW 264.7 cells. Our data showed that FA slightly
enhances cell viability in a dose-dependent manner and secretion of NO
from RAW 264.7 cells. It upregulated the protein and mRNA expression of
inducible NO synthesis (iNOS). In addition, FA enhanced the DNA-binding
activity of nuclear factor-κB (NF-κB) in RAW 264.7 cells; the NF-κB inhibitor,
pyrrolidine dithiocarbamate (PDTC) effectively attenuated the expression of
FA-stimulated iNOS, suggesting that FA stimulates NF-κB to promote iNOS
and NO production. Finally, FA-stimulated culture media (FA-CM) from RAW
264.7 cells were collected and MCA-102 fibrosarcoma cells were cultured in
this media. The FA-CM augmented MCA-102 fibrosarcoma cell apoptosis;
however, a NO inhibitor N(G)-monomethyl-l-arginine (NMMA) slightly
inhibited the FA-CM-mediated MCA-102 fibrosarcoma cell apoptosis, which
was accompanied by low levels of NO. In the present study, we found that
FA induces the generation of NO and iNOS in RAW 264.7 cells by inducing
NF-κB activation; however, NO did not significantly stimulate MCA-102
fibrosarcoma cell apoptosis in the current study. In addition, FA-CM
enhanced cell death in various human cancer cells such as Hep3B, LNCaP,
and HL60. Taken together, FA most likely stimulates immune-modulating
molecules such as NO and induces cancer cell apoptosis.

AUTHORS,
AND SOURCES

35

Effects of Fulvic Acid on Different Cancer Cell Lines
Humic substances are commonly found in decaying organic matter
including plants, animal residues, sewage, and soil. Although fulvicacid accounts for approximately 90% of all substances and its biological
significance recognized for many years, there is still minimal scientific
understanding of the claims of its biological properties. However, these
formulations contain numerous toxic elements that make their use
clinically impossible. Recently, there has been the development of a
pure form of fulvic-acid, carbohydrate derived fulvic-acid (CHD-FA) that
has been shown to be safe to use clinically and absent from environmental
contaminants known to be harmful to the host. The aim of this study is to
evaluate the effects of fulvic-acid on different cancer cells. Hep3B, HT29
and, PC3 cells were treated different concentrations fulvic-acid for 48
and 72 h and cell proliferation was performed MTT test. Changes in the
mRNA levels of apoptotic genes were also analyzed in PC3 cells. Fulvicacid inhibited the proliferation of all the cell lines used in this study
determined by MTT analysis. Specifically, Hep3B cells were found to be
most sensitive for a 48-hour application with 1.58–2.43 μg/μL IC50 value.
Additionally, fulvic-acid significantly upregulated the apoptotic genes
at mRNA levels compared to the non-treated control group.

APOPTOSIS OF A CELL

PRE-APOPTOSIS CELL

CELL BEGINS TO DISINTEGRATE

THE CELL FRAGMENTS INTO
SEVERAL APOPTOPIC BODIES

Aydin, S.K.; Dalgic, S.; Karaman, M.;
Kirlangic, O.F.; Yildirim, H. Effects of
Fulvic Acid on Different Cancer Cell
Lines. Proceedings 2017, 1, 1031.
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Breast Cancer
Breast cancer is the most common cancer among women and in order
to create alternative treatments different types of in vivo and in vitro
studies have used various plant-based therapeutic agents. Humic Acid
(HA) induces apoptosis and has various pharmacological properties
including anti-inflammatory and anti-proliferative effects. In our study,
we examined the cytotoxic effects of HA at concentrations of 5, 10, 20, 50
and 100 μg/mL in human breast adenocarcinoma MCF-7 cell line for 24
and 48 h. By using MTT method, it has been found out that HA 100 g/mL
had a cytotoxic effect on human breast adenocarcinoma MCF-7 cell
line at both 24 and 48 h; also found out that the effective dose of HA at
the same time (24 and 48 h) was 50 μg/mL. The results of our study will
shed light on the development of alternative therapeutic approaches in
the treatment of cancer by evaluating the cytotoxic effect of HA.

MTT ASSAY
(assessing cell
metabolic
activity)

Leukemia
Humic substances are formed during the decomposition of organic
matter in humus that found in many natural environments in which
organic materials and microorganisms have been present. In the present
study, humus extract exhibited an antitumor effect on L1210 tumor
development in isogeneic DBA/2 mice with the delay of tumor formation
and a significantly smaller tumor mass that infer a significant increase of
life span of mice. The antitumor effect was not due to the direct killing of
L1210 or the induction of apoptosis in tumor cells by humus extract.
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Cancers are Viral
Common Virus Shows Link To Brain Cancer In Children
Colon, penile, uterine, cervical, liver, and numerous other
cancers are also caused by viruses February 21, 2002, a
new study appearing today in the Journal of the National
Cancer Institute, shows that the JC Virus (JCV) which infects
about 65% of children by age 14, likely plays a role in the
development of the most common type of malignant
brain tumor found in children. This finding is consistent with
many other recent reports linking viruses to cancer.
The JC Virus is named after a patient, John Cunningham, from
whom the virus was first isolated in the 1970s. According to the
senior author of the study, Dr. Kamel Khalili, the JC Virus “is very
common,” and he went on to say that “sixty-five to 70 percent
of human populations worldwide get infected with this virus
by age 14, so we all basically have this virus in our bodies.”
Twenty specimens of brain tumors taken from children showed
evidence of the JC Virus. Dr. Khalili says that “the presence
of the virus... is suggestive of a biological role for this virus
in the development of these tumors.” Khalili, who is a cancer
researcher at Philadelphiaís Temple University, said that earlier
lab studies show that the JC Virus causes cancer in rats, mice,
and brain tumors in certain monkeys. The JC virus comes from
a viral group called Neutropic Polyomaviruses. It usually
infects the upper respiratory system by inhalation of airborne
particles just like the common cold. Polyomavirus caused
respiratory infections are very common in children. The virus
causes no serious disease unless a personís immune system is
weak. In patients with very weak or destroyed immune systems
(such as AIDS patients, or those who are taking organ antirejection drugs), according to Dr. Khalili, the JC Virus can cause
progressive Multifocal Leukoencephalopathy (PML), a fatal
brain disease.
Dr. Khalili says that evidence suggests that JC Virus also plays
a role in the development of the most common brain cancer
in children, medulloblastoma. This type of cancer is diagnosed
annually in about one out of every 200,000 children under the
age of 15. It is a very aggressive cancer that is difficult to treat
and often is fatal. Dr. Khalili says that if it can be conclusively
proven that the JC virus does play role in the brain cancer,
then it may be possible to develop a vaccine that could help in
treating the tumor or preventing its spread. Studies by Dr. L.
Laghi and associates have shown that JC Polyoma Virus also
causes colon cancer. In other extensive research Dr. Richard C.
Hunt, at the University of South Carolina, has documented many
other viruses as the cause for colon, penile, uterine, cervical,
liver, and numerous other cancers.
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AREA AFFECTED BY
PROGRESSIVE
MULTIFOCAL
LEUKOENCHEPHALOPATHY
(PML)

This information provides support for the idea that humic substances
(fulvic acids) are a little-known and important missing link
throughout the food chain. Modern agricultural practices have
eliminated the humic substances from farm soil, which parallels increases
in viral plants, animals, and human viral infections. Common to rich organic
soil humus, fulvic acids have been shown to have unequalled value in
defending plants, animals, and man against viruses of all kinds, and also in
significantly increasing and balancing immunity. Of interest is also the fact
that hospital studies in China showed that children with serious respiratory
infections responded exceptionally well to humic - fulvic extracts when
nothing else seemed to work.

Cancer Antiviral
Humic substances are nature’s most powerful antiviral New studies
continue to show virus - cancer connection The relationship of viruses to
cancer is not too surprising, considering the mounting evidence that shows
that there is a missing link in our food chain that is allowing viruses to run
rampant in their attack on humans, animals, and even our food crops.
What may surprise you most is that drug companies have sponsored
extensive secret studies for the purpose of profiting from this dire
situation, when in fact inexpensive and effective natural solutions exist.
This entire website documents the relationships. Of immense interest, is
the fact that medical hospital studies show that difficult viral respiratory
illnesses common in children are readily resolved with fulvic acid
dietary supplementation. Fulvic acid is a humic extract common to rich
organic humus soil and also certain ancient plant deposits.
Many medical studies show that humic substances, especially fulvic
acids, have the power to protect against cancer AND the related
cancer-causing viruses. Studies often show a reversal of deadly cancers
and tumors using special humic substance therapies. Many studies and
extensive references exist, a few of which are referenced below. Search
keywords: respiratory, tumor, virus, cancer Also see the following articles
for more information: Common Virus Shows Link To Brain Cancer In
Children Incurable HIV or Aids virus is destroyed by humic extracts,
epidemic now has over 33 million people infected Fulvic acid’s diverse
spectrum of immune responses Cancer is second leading cause of death
in the US, humic extracts arrest cancer growth according to medical
studies Research on the development of the medicinal applications of
Fulvic acid in China.
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CANDIDA ALBICANS / BIOFILMS
Carbohydrate Derived Fulvic Acid: An in vitro Investigation of
a Novel Membrane Active Antiseptic Agent Against Candida
albicans Biofilms.
Carbohydrate derived fulvic acid (CHD-FA) is a heat-stable low molecular
weight, water-soluble, cationic, colloidal material with proposed
therapeutic properties. The aim of this study was to evaluate the antifungal
activity of CHD-FA against Candida albicans and to characterize its
mode of action. Albicans isolates (n = 50) derived from a range of clinical
specimens were grown planktonically and as biofilms, and the minimum
inhibitory concentrations determined. Scanning electron microscopy
was performed to examine ultrastructural changes and different cell
membrane assays were used to determine its mode of action. In addition,
the role of C. Albicans biofilm resistance mechanisms were investigated
to determine their effects on CHD-FA activity. CHD-FA was active against
planktonic and sessile C. Albicans at concentrations 0.125 and 0.25%
respectively and was shown to be fungicidal, acting through disruption
of the cell membrane activity. Resistance mechanisms, including matrix,
efflux, and stress, had a limited role upon CHD-FA activity. Overall,
based on the promising in vitro spectrum of activity and minimal biofilm
resistance of the natural and cheap antiseptic CHD-FA, further studies are
required to determine its applicability for clinical use.
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(Uses uses a beam of accelerated
electrons as a source of illumination
to examine ultrastructural changes)
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BIOFILMS/GINGIVITIS & PERIODONTITIS
Investigating the biological properties of carbohydrate
derived fulvic acid (CHD-FA) as a potential novel therapy for the
management of oral biofilm infections
Dental caries, gingivitis, and periodontitis are the most common
microbial diseases of the oral cavity, with the majority associated
with a polymicrobial biofilm. Biofilms are a collection of multicellular
microorganisms attached to one another or upon a surface and are
embedded by a protective layer of the extracellular matrix (ECM). Biofilms
are of greater clinical importance than their free-floating planktonic
counterparts because of their innate ability to resist antimicrobial
therapy and host defenses. This is due to the extensive ECM production
and other factors such as increased extrusion of antimicrobials through
enhanced efflux pump activity.
Antimicrobial mouthwashes are one of the main therapeutic and
preventative strategies currently used in the management of oral biofilm
diseases, of which chlorhexidine (CHX) is widely accepted as the ‘gold
standard’. This antiseptic agent has a superior activity to its comparators
and is both bactericidal and bacteriostatic against microorganisms
present in oral biofilms with roles in the pathogenesis of the oral disease.
Moreover, its substantivity provides prolonged activity through its ability
to adsorb onto the pellicle found on enamel surfaces of teeth. Despite
this, various studies have shown long-term use of CHX may not be
practical as it is associated with staining of the teeth and taste alterations.
Furthermore, recent reports of adverse events, including anaphylactic
reactions, to this compound have been described. It has also been shown
recently to be ineffective against biofilms grown from clinical isolates.
The prevention and treatment of oral biofilm diseases, such as periodontal
diseases and mucosal infections, may benefit from a compound that has
the potency of CHX with minimal side effects but also elicits adjunctive
biological properties, such as alteration of inflammatory pathways,
which are clearly important in the pathogenesis of oral biofilm disease.
A previous study has shown CHX is able to down-regulate inflammatory
mediators when challenged with bacterial stimuli, though toxicological
aspects of CHX may be the reason for the decreased expression. We have
also shown the benefit of using natural agents in the management of oral
infections, where tea tree oil (TTO) was not only non-toxic but was able to
dampen the host immune response to a fungal stimulus. Furthermore,
our group has previously assessed the antiseptic activity of carbohydratederived fulvic acid (CHD-FA), where it was shown that the compound was
equally effective against Candida albicans planktonic and biofilm cells.
Mechanistically this was identified as a membrane disruption process that
was not impacted by defined biofilm adaptive resistance mechanisms.
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CHD-FA is a colloidal organic acid, which is a major constituent of humic
acids. A purified form of CHD-FA has recently been produced by a patented
process, which has been shown to be non-toxic in a rat wound model,
with suggestions of anti-inflammatory activity. Moreover, a recent
randomized, double-blind, controlled trial indicated that it was welltolerated in a clinical study of eczema.
The purpose of this study was to investigate whether CHD-FA has a
broad-spectrum of activity against microbial biofilms of oral relevance
to determine whether it could be used as an alternative to CHX based
mouthwashes, which have known side effects from prolonged use. The
secondary aim of the study was to determine whether the antibacterial
concentration of CHD-FA had any adjunctive immunomodulatory
properties, as reported elsewhere. We report that CHD-FA displays rapid
microbiocidal activity against orally relevant biofilms and that it is also
able to down-regulate the expression of pro-inflammatory molecules in
orally relevant epithelial cells.
Acknowledgements:
Margaret Mullin (University of Glasgow), for her assistance
in scanning electron microscopy techniques.
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CELLULAR REGENERATION
Cellular regeneration attributed to Fulvic acid electrolyte living cells, are
single bipolar mechanisms, meaning they have a positive and negative
composition and work similarly to batteries. Cells are made up of a
positively charged acidic central core or nucleus, which is surrounded by
the negatively charged alkaline cytoplasm. The components are separated
by semi-permeable membranes. Each cell is a single structural unit that
functions as a member of the total living organism. Once a cell dies,
and eventually in the natural scheme of things, comes into contact with
the appropriate soil microbes, it will ultimately break down and turn into a
humic substance.
Over 50% of hospital patients treated with humic acid for various chronic
diseases noticed that they were able to sleep more relaxed. Bingwen Su,
Jiangxi Humic Acid, 3 (1985) Research has shown that two very important
components of humic substances are nucleic acids and amino acids, which
are remnants from the nucleus, cytoplasm, and protein building blocks
of once-living cells. Nucleic and amino acids are absolutely essential to
all living things. There are potentially thousands of individual nucleic and
amino acids in humic substances. These nucleic and amino acids are
preserved intact within humic substances, where they are believed to
remain stable indefinitely. The nucleic acids consist of negatively charged
DNA from the breakdown of the nucleus of cells and positively charged
RNA from the cytoplasm of cells, which also remain stable in humic
substances. Of interest here, are the nucleic acids and amino acids which
are major constituents of the fulvic acid fraction of humic substances.
Since fulvic acids are of low molecular weight and water-soluble on both
sides of the pH scale, they are readily absorbed through semi-permeable
membranes, and function actively in association with living cells.
Complexed into the fulvic, nucleic, and amino acid team, are innumerable
essential minerals and rare earth elements. Fulvic acid contains literally
hundreds of complex minerals, which include traces of virtually every
element listed in the Periodic Table. Together, all of these components
function in unison, as fulvates (salts of fulvic acid), making fulvic acid an
extremely powerful electrolyte. Hospital studies show that patients with
the normally incurable epidemic Hemorrhagic Fever, were able to
be successfully treated with humic extracts, which stopped bleeding,
restored circulation, removed clots, was anti-viral, and significantly
bolstered and regulated the immune system.
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Because of its many nutritional components and electrolytic
power, fulvic acid has instant cellular revitalizing, replenishing,
and nourishing characteristics unlike anything else. Fulvic
acid is electrolytic value also has been shown to increase the
permeability of bio-membranes, which means that it can sensitize
cell membranes for better absorption or assimilation of other
things in its presence. It is essential that the electrical potential of
all cells remain balanced and "charged". A high-quality electrolyte
is essential for proper cellular function. An electrolyte is a
substance that dissolves in water or another suitable medium,
that will conduct electrical current. An electrolyte is essential to
cells because in molecular processes it permits electrons to be set
loose, transferring electrical current, by allowing the flow of ions.
Fulvic acid is a polyelectrolyte which means "much electric." The
value of an electrolyte can be shown by an experiment that was
done by researchers on a giant amoeba, which is a microscopic
single-cell animal. Under a microscope, the electrolytic potential
of the amoeba, which is normally 20 millivolts, was depressed
to zero. The researchers then noticed astonishing changes as
the amoeba become dysfunctional, the outer membrane then
ruptured in several places, and internal components began to
flow out into the surrounding fluid. At that point researchers
visually concluded that the form and structure of the amoeba had
disintegrated and it was for all purposes dead. Upon increasing
the electrolytic charge, the form of the amoeba reconstructed
and became active and healthy again. This same test was
repeated many times with the same results.
(Yinzhang Cui, Humic Acid, 1 1991)
"The cell is immortal. It is merely the fluid in which it floats which
degenerates. Renew this fluid at intervals, give the cells what they
require for nutrition and, as far as we know, the pulsation of life
may go on forever."
(Dr. Alexis Carrel, Nobel Prize in Medicine)
Although plant and animal cells have a slightly different makeup,
leading scientists agree that their metabolic functions,
components, and requirements are exactly the same. For
instance; in plants, there are chlorophyll molecules which are
the light receptors responsible for the photosynthesis process.
These chlorophyll molecules are very similar in structure to the
heme molecule of human red blood cells (hemoglobin). Extensive
hospital eye clinic studies using humic extracts showed 100%
success in curing eye diseases caused by virus, bacteria, or
fungus, also healing ulcerous wounds, relieving inflammation, and
stopping hemorrhaging, without side effects.
(Guofan, Tang, Jiangxi Humic Acid, 3 1984)

HYDRATED CELLS
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The physical health of all organisms, both plant and animal, can be
expressed in terms of electrical potential. It is essential that the electrolytic
potential of all organisms be maintained at optimum levels, otherwise,
weakness, degenerative disease, and eventual death will result. Fulvic
acid has been proven to be one of nature’s most perfect and powerful
organic polyelectrolytes. Because many of fulvic acid is constituents
where once involved in photosynthesis, the fulvic retains that latent energy
potential stored inside its solar-charged molecular structure, which can
balance cell life on the molecular level, providing regulated positive and
negative charges as needed, acting as both a donor or acceptor. Within the
complexities of fulvic acids, the individual molecules are similar but not
identical. This variation in makeup allows a variety of possible reactions,
positive or negative, or in some cases alternating, to assist the balance.
Because of its unique polyelectrolytic properties, fulvic acid can influence
the formation or transmutation of new species of metal ions. This means
fulvic acid can convert existing minerals into new minerals.
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CHRONIC FATIGUE SYNDROME
Shilajit (fulvic acid) attenuates behavioral symptoms of chronic
fatigue syndrome by modulating the hypothalamic–pituitary–
adrenal axis and mitochondrial bioenergetics in rats

Ethnopharmacological relevance shows that shilajit has been used as a
rejuvenator for ages in Indian ancient traditional medicine and has
been validated for a number of pharmacological activities.

Aim of the study
The effect of processed shilajit which was standardized to dibenzo-α-pyrones
(DBPs;0.43% w/w), DBP-chromoproteins (DCPs; 20.45% w/w) and fulvic acids
(56.75% w/w) was evaluated in a rat model of chronic fatigue syndrome
(CFS). The mitochondrial bioenergetics and the activity of hypothalamus–
pituitary–adrenal (HPA) axis were evaluated for the plausible
mechanism of action of shilajit.

Materials and Methods
CFS was induced by forcing the rats to swim for 15 mins for 21 consecutive
days. The rats were treated with shilajit (25, 50 and 100 mg/kg) for 21 days
before exposure to stress procedure. The behavioral consequence of CFS
was measured in terms of immobility and the climbing period. The postCFS anxiety level was assessed by an elevated plus maze (EPM) test. Plasma
corticosterone and adrenal gland weight were estimated as indices of HPA
axis activity. Analysis of mitochondrial complex chain enzymes (Complex I,
II, IV and V) and mitochondrial membrane potential (MMP) in the prefrontal
cortex (PFC) were performed to evaluate the mitochondrial bioenergetics
and integrity respectively.

Results
Shilajit reversed the CFS-induced increase in the immobility period
and decrease in climbing behavior as well as attenuated anxiety in the
EPM test. Shilajit reversed CFS-induced decrease in plasma corticosterone
level and loss of adrenal gland weight indicating modulation of the HPA
axis. Shilajit prevented CFS-induced mitochondrial dysfunction by stabilizing
the complex enzyme activities and the loss of MMP. Shilajit reversed CFSinduced mitochondrial oxidative stress in terms of NO concentration and,
LPO, SOD and catalase activities.
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Conclusion
The results indicate that shilajit mitigates the effects of Chronic Fatigue
Syndrome in this model possibly through the modulation of the HPA axis and
the preservation of mitochondrial function and integrity. The reversal of CFSinduced behavioral symptoms and mitochondrial bioenergetics by shilajit
indicates mitochondria as a potential target for the treatment of CFS.

DEMENTIA & EDEMA
(HACE) High-Altitude Cerebral Edema and Dementia
HACE is the result of swelling in the brain tissue due to low atmospheric
pressure. Symptoms include headache, loss of coordination, weakness,
and decreased level of consciousness, including disorientation, loss of
memory, hallucination, psychotic behavior, and coma. It generally occurs
after staying for a week or more at high altitudes. Severe instances
can lead to death if not treated quickly. Shilajit can be very useful in
the treatment of HACE-like conditions of the brain as it maintains the
extracellular volume in the body through its diuretic action, and removes
the excess fluid and toxins from the brain as well as the body. It improves
memory and enhances confidence for better handling of stress; it also has
very good antioxidant properties.
Dementia is one of the common problems faced by mountaineers,
which occurs due to the degradation of neurons, either by hypoxia or
by free radicals or toxins in the brain. Shilajit may play a potential role
in the treatment of Alzheimer’s and Parkinson’s diseases as it is an
immunostimulant and has been found to be very effective in treating
immune, nervous, and urinary disorders.
Jaiswal et al. (1992) revealed its anxiolytic activity and its usefulness in the
treatment of disinclination to work. Shilajit is also used as a tonic in the
ayurvedic system of medicine due to the presence of humic acid, fulvic
acid, coumarins, and triterpenes.
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DIABETES
Global presence of Diabetes mellitus is now epidemic, human clinical
studies show Fulvic acids offer significant help Diabetes mellitus responsible
for enormous world economic burden A December supplement to the
British Diabetic Association journal, Diabetic Medicine, warned that the
prevalence of diabetes worldwide is expected to nearly double in the
next twelve years. Dr. Paul Zimmet and colleagues for the International
Diabetes Institute and the World Health Organization report that diabetes
mellitus "appears to be epidemic in many regions of the world" and will
double and could even triple by the year 2010. With fulvic acid, diabetes
patients became more energetic and the tingling, painful feeling and
numbness experienced in the nerve endings disappeared or were reduced.
Scientists found that fulvic acids show significant success in preventing and
combating free radical damage to pancreatic islet B cells, which is the widely
accepted cause for diabetes mellitus. What they discovered was that the
Fulvic acid preparation significantly increases superoxide dismutase (SOD)
activity. Their clinical studies show that fulvic acids diminish the development
and progression of diabetes, and assisted in the treatment. Bhattacharya,
S.K. Activity of shilajit on alloxan-induced hyperglycemia in rats.

Therapeutic Potential of Fulvic Acid in Chronic Inflammatory
Diseases and Diabetes
Chronic inflammatory diseases like diabetes are on a rise in the Western
world. Based on the tsunami of new cases every year, new therapeutic
measures must be considered. A promising avenue might involve the
attenuation of underlying inflammation through natural health products
(NHPs). This is because most NHPs have a rich history in traditional
medicine and might be considered safer under appropriate doses and
conditions. However, the biggest impediment in NHP research is that rarely
do these products come with verified health benefits or dosing schedules
established through modern scientific research. Fulvic acid (FvA), one such
NHP, comes from humic substances produced by microorganisms in soil.
Traditional medicine and although available research has been minimal,
there is substantial evidence to pursue FvA research in preventing
chronic inflammatory diseases, including diabetes.

INFLAMMED PANCREAS
UNABLE TO PRODUCE
INSULIN, CAUSING
DIABETES
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Introduction
Diseases associated with chronic inflammation such as diabetes,
cardiovascular disease, and colitis have been increasing. For example, the
number of people living with diabetes in Canada in 2015 was 3.4 million
and is predicted to reach 5 million by 2025. Millions of dollars have been
poured into the development of drugs to treat these diseases with
little success. Thus, it is time to explore new avenues in treating and
preventing chronic inflammatory diseases. Natural health products (NHPs)
may provide a promising route in this quest for alternatives. First, they
require little to no development, and second, they are often accompanied
by a history rich in traditional medicine. Fulvic acid (FvA) is a publically
available NHP that combines those two facts and may provide promising
outcomes for chronic inflammatory diseases.
FvA is a subclass of diverse compounds known as humic substances,
which are by-products of organic degradation from microorganisms. What
separates FvA from other humic substances (HS) is a set of physical and
chemical properties shown below, indicated by Stevenson and followed
by the International Humic Substance Society (IHSS; St. Paul, Minnesota,
USA). By definition, FvAs consist of small molecular weight, hydrophilic,
carboxylic-containing molecules. The other HS have higher molecular
weight and different solubility and oxygen content. The structure of FvA
has been proposed by many authors to be a mixture of covalently linked
phenolic, quinoid, and benzene carboxylic acid compounds. It is important
to note that FvA can change with geographic location. The parent material
from which FvA originates influences oxygen, nitrogen, aromatic ring, and
carbon content. For example, in Israel, FvA isolated from clay contains
~2.0% (m/m) nitrogen, and FvA isolated from sand contains ~4.4% (m/m)
nitrogen. In addition, FvA isolated from Israel has ~49% (m/m) carbon
whereas FvA from Italy has ~39% carbon content. Health Canada indicates
that FvA is consistent with the structure shown below.
Humic substances are isolated from various parent material like peat, coal,
water, and soil through a series of precipitation/dissolution steps; their
general characteristics are highlighted in each box.
The proposed composition of fulvic
acid by Health Canada.

FULVIC ACID
- Soluble
- Small molecular weight
- High oxygen
- Yellow

PARENT MATERIAL

HUMIC SUBSTANCE
HUMIN
- Insoluble
- Large molecular weight
- Dark black

HUMIC ACID
- Soluble at alkaline PHs
- Moderate molecular weight
- Moderate oxygen
- Dark brown
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FvA has been indirectly utilized in traditional Indian medicine (“Ayurveda”)
for roughly 3000 years. The substance called Shilajit, a tar-like exudate
from the Himalayas, contains about 15–20% FvA and is used for medicinal
purposes. As per ancient texts, Shilajit can have immune-modulation,
antioxidant, diuretic, antihypertensive, and hypoglycaemic effects. In
addition, when applied externally, it is claimed to be an antiseptic and
analgesic. Reviews on Shilajit indicate that the intake is safe; however, the
pharmacological dosing of such molecules remains unknown. Despite such
a lack of information, Shilajit/FvA is currently available as a nutraceutical
to the public. The purpose of this review is to investigate and highlight
the current knowledge base regarding FvA and its effects on animals and
animal cells.

Immunomodulation by FvA
The most adequately researched claim of FvA is its ability to modulate
the immune system. However, the outcomes of such studies remain
controversial. FvA can be both pro-inflammatory and antiinflammatory in animal systems. The available literature regarding the
effects of FvA on the immune system is summarized below.
IMMUNE SYSTEM
+
FULVIC ACID

ANTI-INFLAMMATORY
CELLULAR:
- Reduced inflammatory
cytokine
ANIMAL:
- Decrease edema in rats
- Reduce wheal and flare in
humans
- Improve eczema conditions

PRO-INFLAMMATORY
CELLULAR:
- Increase ROS and NO
production
- Complement fixation
ANIMAL:
- Reduced bacterial wound
- Increase antibody titer

Known literature for the effects of fulvic acid on the immune
system. Fulvic acid is shown to induce as well as
reduce inflammation.
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Anti-inflammatory Effects of FvA
Asthma, allergies, and eczema, along with many other disorders, can be
associated with overactive immune cells. In these cases, anti-inflammatory
drugs are critical for reducing symptoms. Several studies indicate that
FvA can act as an anti-inflammatory by reducing the release of
proinflammatory mediators from cells. First, Junek et al. show that FvA
at 200 μg/mL can reduce tumor necrosis factor-alpha (TNF-α) expression
after exposure to the endotoxin Lipopolysaccharide (LPS) in differentiated
human monocytes (U937). FvA also is shown to reduce cyclooxygenase
2 (COX2) and prostaglandin E2 (PGE2) secretion after homocysteine
stimulation in primary human monocytes. FvA from solubilized sludge
(SS-FA) is shown to reduce B-hexosaminidase and histamine release
in immunoglobulin-E-sensitized mast cells and basophil cells. This
information suggests that FvA can have anti-inflammatory and antiallergy
effects. Yamada et al. also show SS-FA decreases TNF-α, interleukin-4 (IL-4),
and IL-13 from mast cells.
Unfortunately, in vivo studies into the effects of FvA have been too
few and sporadic. A pilot clinical study shows coal-derived FvA at 4.5%
(w/w) reduces wheal and flare size after allergen challenge in humans.
The reduction by FvA shows similar results to 1% hydrocortisone. The
anti-inflammatory properties of fulvic acid are also shown in mice. In
the study, mice sensitized with dinitrofluorobenzene on the ear and
then again challenged 6 days later see a reduction in swelling with
FvA treatment comparable to steroid medication. A patented isolation
procedure yielding carbohydrate-derived fulvic acid (CHD-FvA) mimics the
above information almost entirely. In a randomized clinical trial, topical
administration of CHD-FvA is shown to significantly reduce eczema rash in
humans. However, a burning sensation was also reported in this study. In
addition, oral ingestion of CHD-FvA isolated from South Africa at 100 mg/
kg can reduce paw edema in rats at levels similar to nonsteroidal antiinflammatory drugs. Overall, the above studies promise the potential of
FvA to treat overactive immune disorders, specifically eczema.

Proinflammatory Effects of FvA
The immune system is an integral part of human health and has
evolved to be a complex organization in which we rely on. It provides
protection against pathogens and stops tumor growth by initiating
the inflammatory response. Interestingly, FvA has been shown to
enhance inflammation in animals too. In the same study by Sabi et
al., topically applied CHD-FvA can reduce the size of wounds infected
with Staphylococcus aureus, thus stopping the progression of the
infection. CHD-FvA is also suggested to reduce the size of wounds
infected with antibiotic-resistant pathogens. This suggests a bimodal
effect of FvA that not only suppresses immune function but also
stimulates it.
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Essentially, it provides evidence that FvA ensures proper immune
function. Schepetkin et al. show that FvA can activate isolated murine
macrophages from the peritoneal cavity. Nitric oxide (NO) and reactive
oxygen species (ROS) important for killing bacteria and intracellular
signaling increases in FvA-treated peritoneal macrophages. They
do however indicate cell viability is reduced with 100 μg/mL of FvA,
questioning studies by Junek et al. In addition, Schepetkin et al. also show
that IHSS FvA standards and low molecular-weight extracts from Nepal
Shilajit can fix the complement system. This gives rise to the thought that
FvA can activate the immune system when needed to protect against
infection and foreign pathogens.

Detrimental Immune Effects of FvA
Several studies indicate that FvA may be harmful too. FvA derived
from Hungarian lignite can activate humoral immunity and reduce
thyroid function in rats. In this study, FvA increases antibody titer
against ovalbumin 14 days and 26 days after challenge. They also
indicate that lymphocyte diameter increases in rats, a sign of cellular
activation. These results are not isolated; Kunavue and Lien show
increases in IgG antibodies in weanling pigs after FvA treatment. No
significant increase is found in lymphocyte, monocyte, or granulocyte
numbers in the blood, however. Unfortunately, Kunavue and Lien do
not mention the location and isolation procedure of the FvA used.
Such discordant effects seem to result from variances in therapeutic
dosages and/or the origin of FvA in the study. Thereby, it is an absolute
must to establish safe dosing for FvA depending on its source in order
to treat/prevent immune-modulatory disorders.

LIGNITE
3-4% HUMMUS
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NEPALESE SHILAJIT
60-80% HUMMUS

Oxidative Stress
Oxidative stress is closely linked to chronic inflammatory diseases.
Oxidative stress is described as an imbalance of highly reactive oxygen
species (ROS) compared to antioxidants. When the cellular equilibrium
shifts towards higher ROS, endogenous antioxidants like glutathione (GSH)
and superoxide dismutase (SOD) are outmatched. This leads to cellular
dysfunction, lipid peroxidation, and possible cell death. The effects of FvA on
the oxidative state in cells and animals are summarized in the figure below.
REDOX STATE
+
FULVIC ACID

ANTI-OXIDANT
- Reduce myocardial injury
- Reduce lipid peroxidation
- Uncouple respiration
(short exposure)
- Increase SOD, GPx and CAT
activity

OXIDANT
- Induce apoptosis via NO
and ROS hepatic cells
- Increase respiration
(long exposure)
- Lipid peroxidation in
carilage cells
- Induce smooth muscle
contractions
Known literature for the effects of fulvic acid on the redox state
of cells. Fulvic acid is shown to have various effects which include
increasing oxidative stress but also reducing it.

Antioxidant Capabilities of FvA
FvA has been shown to sequester superoxide radicals and other ROS
outside of the cell. Inside the cell though, FvA can uncouple the electron
transport chain in liver mitochondria, which is associated with lowering
ROS production. In addition, the most promising in vivo study regarding
the antioxidant ability of FvA is the reduction of oxidative stress markers
after isoproterenol (ISO) induced myocardial damage in rats. Shikalgar
and Naikwade show that FvA at 300 mg/kg/day for 4 weeks decreases lipid
peroxidation and myocardial damage markers after ISO and significantly
increases GSH, SOD, and catalase (CAT) levels. Another study confirms
this information in fish. After feeding FvA for 60 days, a decrease in lipid
peroxidation and an increase in the expression of SOD, CAT, and
glutathione peroxidase (GPx) are seen.
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Oxidant Capabilities of FvA
Just like in inflammation, FvA can also cause oxidative damage instead
of preventing it. FvA increases oxidative stress when exposed to isolated
cartilage cells from 12-day-old embryonic chicks. This study contrasts ones
showing a decrease in lipid peroxidation and further suggests FvA as a
causative factor in Kashin-Beck disease. An underlying factor for elevated
oxidative stress is that FvA can increase cellular respiration rates at extended
exposure in rat mitochondria, which may lead to the production of more
oxygen radicals. FvA has been shown to increase oxidative markers like
hydrogen peroxide and nitric oxide and induce apoptosis in hepatic cancer
cell lines. Similarly, FvA can increase smooth muscle contractions, which can
be linked to oxidative damage.

Gut Health
The gut forms the interphase of the outside world, the microbiome,
and the host. Sufficient evidence shows that poor gut health can lead to
inflammation and disease. In agriculture, FvA has been shown to influence
the soil microbe composition and be able to conjugate itself to various
minerals, aiding in the uptake in plants. As a result, FvA is suggested to
improve the gut flora, nutrient absorption, and heal adverse disorders
related to the gut. Below is the available content regarding FvA effects on gut
health and summarized in the figure below.
GUT HEALTH
+
FULVIC ACID

MICROBIOME
- Shift in loach intestinal flora

DISORDERS
NUTRIENT ABSORPTION
- Indcrease phosphorus and
ash digestibility in pigs

- Anti-ulcerogenic effects in rats
- No improvement of GIQLI
and VAS scores in humans

- Increase digestive enzyme
activity in loach
- Increase heavy metal and
drug absorbsion

Known literature for the effects of fulvic acid on gut health. Fulvic acid
has been shown to influence the microbiome, nutrient absorption,
and gut disorders.
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Shifting the Microbiota
In regard to the microbiota, very little information is available in animals.
A study by (Gao et al.) shows that FvA at 1.5% (w/w) can modulate
the gut microflora in loach (Paramisgurnus dabryanus) fish. After 60
days of feeding, the abundance of Proteobacteria phyla decreases
and Firmicute levels increase in the intestine. In addition, 10 bacteria
genera were influenced by FvA treatment. Bacteria of note include an
increase in Variovorax, Lactococcus, and Lactobacillus and a decrease
in Serratia and Acinetobacter. This is the only study investigating the effect
of FvA on the microbiome.

Enhancing Nutrient Absorption
(Gao et al.) also show FvA increases the activity of digestive enzymes
like lysozyme, proteases, and acid/alkaline phosphatases in fish. This is
strengthened in part by an intensive study investigating nutrient digestibility
in pigs. FvA supplemented at 200 ppm in fed improved phosphorus and ash
digestion but interestingly had no effect on fat and protein digestibility,
contrasting data found in loach.
FvA is shown to influence the bioavailability of heavy metals in animal
models as well. FvA can increase the absorption of copper in porcine
oviductal epithelial cells and simultaneously reduces its toxicity. In addition
to nutrients, FvA has been shown to mediate drug delivery in rats too.
Carbamazepine (CBZ) a common anticonvulsant has a low bioavailability,
but when conjugated to FvA, absorption across an everted rat intestinal
sac increases along with concentrations of CBZ in the blood plasma. FvA
has been shown to increase the absorption of nutrients and drugs; thus, a
concern is the absorption of pollutants and toxins into the blood. However,
in a study by (Qiang et al.), FvA does not increase the absorption of
Perfluorooctanesulfonic acid (PFOS) in carp, a conclusion based on the
amount of PFOS in the feces of fish compared to controls.

PERFLUOROOCTANESULFONIC ACID
IS USED IN AVIATION HYDRAULICS
AND IS HIGHLY TOXIC
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Improve Gut Disorders
A preliminary clinical study exists which investigates the efficacy of probiotics
in combination with FvA in gastrointestinal (GI) disorders. Unfortunately,
all groups including ones with FvA see no improvement in Gastrointestinal
Quality of Life Index (GIQLI) and Visual Analogue Scale (VAS) scores for GI
symptoms. This study does showcase the safety of FvA intake over a 12week period. Even though FvA is not shown to have an effect on the previous
study, FvA isolated from Shilajit shows promise to be antiulcerogenic
during several battery tests in albino rats.

Potential of FvA in Diabetes
Type 2 Diabetes Mellitus (T2DM) is characterized by improper insulin
signaling and attenuated glucose uptake into the cell. This can lead to
prolonged hyperglycemia after feeding and adverse symptoms. The cause
of diabetes remains a mystery, but research associates inflammation,
oxidative stress, and changes in the gut microbiome among the many
causative factors. Shilajit, which contains FvA, has been shown to reduce
hyperglycemia in diabetic rats and increase SOD activity in pancreatic beta
cells. Unfortunately, there is no direct evidence in the English language
showing only FvA in preventing T2DM symptoms. However, the accumulative
effects highlighted in this review and the last two studies suggest its
therapeutic potential.
Those with T2DM show signs of chronic inflammation and elevated
proinflammatory cytokines in serum like TNF-α, IL-1, and IL-. FvA is shown
to reduce these types of cytokines and proinflammatory markers in animal
models. In addition, a proposed treatment regime for T2DM involves
nonsteroidal anti-inflammatory drugs (NSAIDs) to alleviate the symptom.
FvA might fit as an adjunct treatment to reduce markers of oxidative stress
and inflammation as FvA can act in a similar manner to NSAIDs. FvA might
also reduce oxidative damage and increase antioxidant enzymes like SOD,
CAT, and GPx. Beta cells, which are responsible for insulin production,
undergo oxidative damage during T2DM. Protecting the redox state of
beta cells may prove beneficial in preventing T2DM. Lastly, patients with
T2DM are found with a change in gut microbial composition, and FvA may
influence the bacterial community.
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GUT BACTERIA IS
KNOWN AS YOUR
SECOND BRAIN
- PROTECT IT

Conclusions
The information gathered in this review indicates that FvA can act as an
immune modulator, influence the redox state, and potentially affect gut
health. FvA is shown to decrease pro-inflammatory markers but also activate
the immune system to kill bacteria. It is shown to reduce oxidative stress and
even induce apoptosis in hepatic cancer lines. FvA is shown to also influence
the microbiome and possibly improve gut function. FvA appears to have a
yin-yang effect when it comes to these physiological states. This trend can be
seen with most drugs and NHPs; however, toxicity may manifest itself at
high intake and poor administration.
Although the supporting literature is minimal, if considered in
combination, the potential for FvA to be a candidate in preventing
inflammatory diseases such as diabetes arises. This is promising as our
current approach to these kinds of diseases is lacking. It is important
to note that FvA research in some cases is conflicting, which is thought
to be a result of variance in dosage, parent material, and isolation
procedure. In addition, there is no consensus on the structure of FvA,
standard isolation, or parent material.
Thus, it is of paramount concern to reconcile these factors and establish
dosing for age groups and differing FvA. This will help make conclusive
statements regarding FvA function and its influence on
immune-related diseases.
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EDEMA & PAIN
(HAPE) High-altitude Pulmonary Edema
HAPE is a major problem at high altitudes, which develops due to oxygen
deficiency as well as low atmospheric pressure. In HAPE, fluids are
accumulated in the lungs of the body and some of the symptoms are
shortness of breath, chest pain, fever, lethargy, cough, and cyanosis.
Being a diuretic agent, Shilajit (fulvic acid) removes the excess fluid
from the lungs as well as the body, which makes it very effective in the
treatment of HAPE-like conditions and edema. Shilajit has analgesic and
anti-inflammatory effects and is thus useful for different painful conditions
of the body. Shilajit is also found to be very beneficial in rheumatoid
arthritis, osteoarthritis, and gout as it nourishes the joints and reduces
inflammation and pain. (Dash, 1991) has also reported that Shilajit can be
useful in the treatment of dyspnea.

The Endocannabinoid System and Stress Humic Acid supply necessary
nutrients for the synthesis of Endocannabinoids in the body.
How the Endocannabinoid System Interacts with the Hypothalamic-PituitaryAdrenal Axis to Modulate the Stress Response by Dr. Carrie Decker ND
With as much attention as the endocannabinoid system is receiving for its role
in the modulation of pain, mood, inflammation, and immune system response,
a discussion of the body’s stress response would be incomplete without
mention of the regulatory role the endocannabinoid system may have here as
well. In addition to moderating pain pathways and inflammation, which can
be contributors to hypothalamic-pituitary-adrenal (HPA) axis activation, direct
signaling and feedback loops between the HPA axis and endocannabinoid
system also exist. Although research on this continues to be expounded
upon almost daily, certain observations pertaining to how the endogenous
cannabinoids N-arachidonoylethanolamine (AEA), also known as anandamide,
and 2-arachidonoylglycerol (2-AG) interact with the HPA axis are worthy of
mention.
The cannabinoid receptors CB1R and CB2R are expressed throughout the
body, CB1R primarily in the neurons (including the brain, spinal cord, and
autonomic and enteric nervous systems) and CB2R primarily in circulating
and tissue-specific immune cells (such as the microglia). Both AEA and
2-AG bind CB1R and CB2R, although their affinity and efficacy vary. Although
basal levels of AEA and 2-AG exist, both endocannabinoids can be synthesized
and broken down locally on demand when certain signaling pathways are
activated, and, as such, may further serve to control synaptic transmission and
intracellular signaling.

AUTHOR INFO
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In multiple studies, reductions in circulating endocannabinoid levels
have been observed in individuals with chronic stress. In humans
subject to 520 days of social isolation (to mimic space travel to Mars),
significantly lower levels of 2-AG, reduced positive emotions, and higher
levels of catecholamines were seen. In individuals who experienced posttraumatic stress disorder (PTSD) after the 9/11 World Trade Center attacks,
significantly lower levels of 2-AG were observed compared to those who
were in close vicinity to the attacks but did not meet the diagnostic criteria
for PTSD. Significantly lower levels of both AEA and 2-AG have been shown
in medication-free women diagnosed with major depression compared to
healthy controls. Exercise, which often has positive effects on depression,
has been shown to increase AEA levels, giving a possible explanation for
the experience known as a “runner’s high.”
Under normal conditions, endocannabinoid signaling has been
observed to act as a negative regulator of HPA axis activity. Deletion
of CB1R (also expressed in the adrenal tissue) leads to hyperactivation
of the HPA axis, while increased endocannabinoid signaling attenuates
stress-induced HPA axis activity. More recent findings suggest that CB1R
may play a role in both inhibiting and potentiating activation of the HPA
axis by stress, with the inhibitory arm being tonically active and promoting
recovery to baseline after acute stress. CB1R has also been shown to
mediate the effects of stress on bone health and gastrointestinal
system function.
Many studies continue to investigate the interactions between the HPA axis
and the endocannabinoid system. Although some discrepancies and new
findings continue to challenge our knowledge of the exact mechanisms
by which these systems interact, overwhelming evidence points to the
role the endocannabinoid system plays in promoting homeostasis of
our stress response mechanisms, in addition to modulation of pain, mood,
inflammation, and the immune system.

AREAS OF THE BRAIN CONTRIBUTING
TO THE HPA AXIS

HYPOTHALAMUS

PITUITARY GLAND
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EYE DISEASE
Extensive hospital eye clinic studies using humic extracts showed 100%
success in curing eye diseases caused by virus, bacteria, or fungus,
also healing ulcerous wounds, relieving inflammation, and stopping
hemorrhaging, without side effects.
(Guofan, Tang, Jiangxi Humic Acid, 3 1984)
Hospital eye clinic patients with ulcerous cornea infection had a 94.2%
success rate when treated with fulvic acid eye drops and injections.
(Yuan, Shenyuan; Fulvic Acid, 4 1988; in Application of Fulvic acid and its
derivatives in the fields of agriculture and medicine; First Edition: June 1993)

Fulvic acid on keratitis and hemorrhagic eye disease
Keratitis is characterized by inflammation of the cornea of the eye,
while a hemorrhagic eye condition is characterized by profuse bleeding
caused by hemorrhage or burst of the blood vessels of the eye. Fulvic
acid is an anti-inflammatory agent. It is also a blood coagulating and
analgesic agent, capable of healing open wounds. From 1977 to 1981,
Guofan Tang and his coworkers performed extensive studies in the area of
ophthalmology and presented many reports with summaries. From March
1981 to the end of July 1982, they used fulvic acid in the treatment of 60
patients with eye diseases (total number of diseased eyes: 64).
Control studies were conducted using other drugs on 30 randomly
selected patients with similar eye problems. Fulvic acid treatment
group: This group was treated with fulvic acid extracted from humic
peat in the People’s Hospital preparation room in the Shaoxing area.
Chemical analysis of the fulvic acid showed that the molecular weight was
lower than 500, which fulfills the standard set by the National Fulvic Acid
Symposium. It showed a stronger affinity toward the elemental mineral
Beryllium and was free of any radioactive material. Two forms of reagents
were available: an eye drop containing 0.5% fulvic acid in 10 ml bottles
and an intramuscular injection reagent containing 0.5% fulvic acid solution
in 2 ml ampoule. The latter was also able to be injected underneath the
conjunctiva of the eye; or when mixed in a 10% glucose solution, could be
used as an intravenous injection.
For outer eye illness such as keratitis, 0.5% fulvic acid was used as an eye
drop 4 times a day or every 2 hours; or, additionally, an intramuscular
injection using 2 ml of 0.5% fulvic acid twice a day. For patients suffering
from hemorrhagic eyes, intramuscular injection was performed with 2
ml of 0.5% fulvic acid, twice a day. Whenever either the eye drops or the
injection containing fulvic acid was used, the dilator Atropine was applied.
However, antiseptics and blood coagulating agents should be avoided. The
control group: Patients with various ailments were selected at random.
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Multiple medications were used in order to speed up the
healing and to relieve patients from pain. Eye drops containing
Chloromycetin and ointments containing Tetracycline were
used along with antibiotic injections. Some patients were also
treated with intravenous injections of Chloromycetin and
Tetracycline. Viral infections were given Anti-herpes eyedrops,
Vitamin C and K, and Novocain, among other treatments and
injections. For the hemorrhagic control group’s conditions,
intramuscular and intravenous injections were given using the
common drugs for this purpose. 36 Eyesight examinations:
Prior to the treatment, patients in the fulvic acid and the
control group were examined for their eyesight. Their eyes
were examined externally and the backs of their eyes were
observed. When the treatment was in progress, examinations
were conducted daily or every other day. Then results were
compared and analyzed. Eyesight examinations were taken
into consideration in the final analysis.

OPTIC NERVE
RETINA

Case studies:
The keratitis group treated with fulvic acid consisted of a total
of 26 cases. Four of the hypo-keratitis cases were treated
with the end result being 50% effective. Eleven keratitis cases
were caused by external injury and had a 90.9% success rate.
Three keratitis cases were caused by a viral infection and
had a success rate of 100%. One keratitis case was caused by
fungal infection and had a 100% success rate. Six cases were
considered to be simple forms of keratitis with an end success
rate of 83.33%. One case was caused by bacillus bacteria and
treatment was 100% effective. The combined success rate
for all fulvic-acid treated keratitis cases was 84.61%. The
hemorrhagic eye group treated with fulvic acid consisted of a
total of 34 patients.
Twenty had blood accumulated in the anterior chamber
of the eye, six were caused by previous surgery and fourteen
from external injury. The treatment for that group was 85%
successful. Another ten patients had blood accumulated in the
lens of the eye, two were from vein retinitis, two were caused
by previous surgery, four from external injury, one was related
to diabetes, one was related to high blood pressure. The total
effectiveness of the second group was 60%. In the final
group, four patients had hemorrhaged retina of the eye, with
two caused by vein retinitis, one related to diabetes, and one
from central venous thrombosis. The success rate for the last
group was 75%. The total overall effectiveness of the fulvicacid treated hemorrhagic group was 76.5%. The control group
consisted of 30 patients with similar ailments that were selected
at random. They were treated with a variety of all the bestknown drug therapies and antibiotics. The control keratitis
group was rated at 83.33% total effectiveness, and the
hemorrhagic group at 91.7%.

BLOOD FILLED ANTERIOR
CHAMBER OF THE EYE
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Analysis and discussion:
The above treatment shows that fulvic acid is an anti-inflammatory
agent, and able to significantly enhance the healing of ulcerous wounds
and coagulate blood. Based on the treatment results of the two groups,
together with data taken from extensive charts, literature, and vision
tests, the final analysis and discussion are presented below: Extensively
documented and detailed results show that the control group, in general,
uses medications consisting of more than 3 leading drugs, sometimes
for a combination of treatments, for example: caused by localized
burns, penetrating the anterior chamber, and antiseptics injected below
conjunctiva. The final overall results are in no way better in comparison
with the solitary treatment with fulvic acid. 37 From complex statistical
studies, the therapeutic effects of both groups show no significant
difference. Thus the therapeutic effectiveness of fulvic acid is not
inferior in comparison with a combination of antibacteria and antibiotic
treatments. The effectiveness of the control group using more than 2 or
3 medications for treating hemorrhaged eye diseases is in no way
better than those treated with fulvic acid as the only drug. For patients
with various ulcerous cornea ailments, the number of treatment days is
equally effective for both fulvic acid and the control groups.

Summary:
The effectiveness of fulvic acid as an anti-inflammatory agent and as a
coagulant is nowhere less efficient compared with various anti-bacterial
agents, antibiotics, or other blood coagulants. In addition, contrary to
other anti-inflammatory drugs, fulvic acid does not have any side effects
and in many cases is actually superior in the effectiveness. Further
advantages are availability and low cost of fulvic acid. Economically, fulvic
acid has a uniqueness with these characteristics, and fulvic acid warrants
further study and observation. (Guofan, Tang, Jiangxi Humic Acid, 3, 1984.
In: Application of Fulvic acid and its derivatives in the fields of agriculture and
medicine; Chapter 36; First Edition: June 1993.)

MIGRAINES ARE ONE OF
THE SIDE EFFECTS OF
ANTI-INFLAMMATORY
DRUGS
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FERTILITY
The spermatogenic and ovogenic effects of 		
chronically administered Shilajit to rats
Abstract:
This study examined the possibility of using Shilajit as a fertility agent.
The effects of Shilajit on spermatogenesis and ovogenesis were studied
using male and female rats. Shilajit was administered orally to 7-weekold rats over a 6-week period. In the male rats, the number of sperms
in the testes and epididymides was significantly higher than in the
control. A histological examination revealed an apparent increase in the
number of seminiferous tubular cell layers in the testes of the treated rats.
However, there were no significant differences in the weights of heart,
spleen, liver, kidney, brain, testes and epididymides. In the female rats,
the effect of Shilajit was estimated by the ovulation-inducing activity. Over
a 5-day, ovulation was induced in seven out of nine rats in the Shilajit
administration group and in three out of nine rats in the control. It was
estimated that Shilajit had both a spermatogenic and ovogenic effect in
mature rats.
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FIBROMYALGIA
Fibromyalgia is a syndrome rather than a specific disease. As such, there is
a complex of symptoms that may or may not be present in any particular
clinical instance of fibromyalgia. The most common symptoms, however,
can all be helped by fulvic acid complexes as fulvic acid has been shown
to be effective in reducing muscle and joint pain, improving sleep,
and decreasing fatigue. Generalized muscle stiffness should also be
reduced. Bath Therapies Fulvic acid and Humic extract topical use and bath
therapies show amazing clinical results Fulvic acid and humic extract water
solutions can safely be applied as skin treatments. Directly applied or as
bath therapies, fulvic and humic extracts are safe in amounts as high as
10 percent weight-by-volume. Medical doctors have found that extended
saturation of the skin by direct application, or use as a bath therapy can be
highly successful in treating many external and internal conditions. Clinical
studies show that ulcerous skin problems and various skin diseases can be
eliminated. Studies by a U.S. doctor have shown that fulvic acid or humic
extract bath treatments can cure a common cold or flu in just one or two
sessions, stopping them dead in their tracks. Hospital patients with skin
ulcers had a 92.2% success rate when treated with fulvic acid and humic
extract baths. (Yuan, Shenyuan; Fulvic Acid, 4 1988; in Application of Fulvic
acid and its derivatives in the fields of agriculture and medicine; First Edition:
June 1993) Medical doctors in Europe, China, and even the United States,
have discovered that clinical bath treatments using specially prepared
humic and fulvic extracts have unparalleled healing power with many
serious diseases.
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Patients with severe rheumatoid arthritis and other bone, joint, tendon,
and muscle autoimmune disorders, exhibit healing effects that are
unrivaled. Often after a few weeks of daily bath sessions, patients
are significantly relieved of pain and inflammation and are restored
to health. Medical test results indicate that humic extracts enhance the
human immune system, which results in the cure of viral diseases. (Jingrong
Chen et al, jiangxi humic acid, 2, 1984)
Literally, hundreds of well documented clinical studies exist from hospitals,
medical schools, and doctors from around the world. Internal use of
fulvic acid also works well for many of these same conditions including
the various rheumatoid and autoimmune disorders. Bath treatments,
or lengthy periods of moist localized saturation, are extremely potent
therapies for many conditions. Such treatments are remarkably effective.
Extensive clinical studies support the exceptional safety of both
topical and bath therapies.

GASTROINTESTINAL DISORDERS
Gastrointestinal distress (lack of appetite, constipation, diarrhea, nausea,
vomiting) is another major problem seen at high altitudes, and dehydration
is a common problem faced by mountaineers. Shilajit (fulvic acid) is an
important drug that helps in the digestion and absorption of food in the
gastrointestinal tract (GIT) and is also useful for the treatment of nausea,
vomiting, and digestive disorders. Being an excellent source of nutrients, it
used as a tonic and helps in the better utilization of food. It stimulates the
pancreas to secrete insulin and maintains an equilibrium of catabolism and
anabolism in the body It also has a laxative property in the human body.
(Frawley, 1989) suggested that the Shilajit could also act as a gastric tonic
whereas (Goel et al., 1990) revealed that Shilajit increases the carbohydrate/
protein ratio and decreases the gastric ulcer index. The fulvic acid and
4-methoxy 6-carbomethoxybiphenyl present in Shilajit decrease acidpepsin secretion, cell shedding, and also act as ulcer protectives.
Thus, Shilajit can be very useful to cope with common high-altitude
problems like gastrointestinal disorders and dehydration.
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HYPOXIA & WEAKNESS
Muscular Degradation
Shilajit (fulvic acid) amplifies the benefits of other
herbs by enhancing their bioavailability in the body. It
contains more than 84 types of minerals, including the
main ingredient, fulvic acid, and provides most of the
essential minerals to the body. Fulvic acid acts as a
carrier molecule in the human system and helps in the
transportation of nutrients into the deep tissues, and
removes deep-seated toxins from the body. Shilajit helps
in energy production, reduces the recovery period of
injured muscles, bones, and nervous system, and is
used in the treatment of fractures. Hence, it reduces the
degradation of muscles and bones and increases their
strength at high altitudes. Shilajit also has the ability to
overcome physical as well as mental stress due to which
it is used in the treatment of tiredness, lethargy, cold, etc.
which are common problems at high altitudes.

WITHOUT OXYGEN,
YOUR BRAIN, LIVER, AND
OTHER ORGANS CAN BE
DAMAGED JUST MINUTES
AFTER SYMPTOMS START

(Bucci, 2000 and Frawley et al., 2001) have reported that
the consumption of Shilajit with milk constitutes one of
the strongest natural supplements with the potential to
eliminate all kinds of weakness. Fulvic acid helps in the
absorption of iron into the body, making it bioavailable
to bone marrow stem cells for blood formation and
hence, Shilajit can be very helpful in coping with hypoxialike conditions in the body. Apart from its blood-purifying
property, Shilajit also enhances the oxygen-carrying
capacity of the blood. It helps in improving blood
circulation and its diffusion into tissues and maintains
the necessary oxygen levels in the body during hypoxia.
(Dash, 1991) has reported that Shilajit is a good detoxifier,
helping in the elimination of toxins from the body, and
its regular use stops the production of toxins in the body.
Hence, Shilajit is also used in the treatment of carbon
dioxide poisoning in hilly areas.

HIGHER CONCENTRATION
OF OXYGEN CARRIED BY
HAEMOGLOBIN LEADS TO
INCREASED ENERGY

AUTHOR INFO
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HEART
Fulvic acid attenuates homocysteine-induced
cyclooxygenase-2 expression in human monocytes.
Abstract:
Homocysteine and pro-inflammatory mediators such as
cyclooxygenase-2 (COX-2) have been linked to vascular
dysfunction and risks of cardiovascular diseases. Fulvic acid
(FA), a class of compounds of humic substances, possesses
various pharmacological properties. However, the effect of
FA on inflammatory responses of the monocytes remains
unclear. We investigated the regulatory effect of FA on
homocysteine-induced COX-2 expression in human monocytes.

Methods:
Peripheral blood monocytes and U937 cells were used for
all experiments. Real-time PCR and ELISA assay were used
to analyze the COX-2 mRNA expression and PGE2 secretion,
respectively. Specific inhibitors were used to investigate
the mechanism of homocysteine-mediating COX-2 mRNA
expression and PGE2 secretion. Luciferase assay, transcription
factor ELISA, and chromatin immunoprecipitation were used
to determine the role of nuclear factor-κB in FA-mediated
inhibition of homocysteine effect on monocytes.

Results:
The results show that pretreating monocytes with FA
inhibited the homocysteine-induced COX-2 expression in a
dose-dependent manner. Stimulation of U937 monocytes with
homocysteine induced rapid increases in the phosphorylation
of ERK and JNK; the inhibitor for ERK and JNK attenuated
the homocysteine-induced nuclear factor-κB activation and
COX-2 expression. Transcription factor ELISA and chromatin
immunoprecipitation assays showed that FA blocked the
homocysteine-induced increases in the binding activity and in
vivo promoter binding of nuclear factor-κB in monocytes.

Conclusions:
Our findings provide a molecular mechanism by which FA
inhibits homocysteine-induced COX-2 expression in
monocytes and a basis for using FA in pharmaceutical therapy
against inflammation.

COX-2
AN ENZYME RESPONSIBLE FOR
PAIN AND INFLAMMATION

AUTHOR INFO
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HEMATURIA
1.

Acute bladder infection, one case studied. Treatment was as prescribed above.
The following day no blood found in urine, routine urine testing negative. The
treatment result was an apparent cure with no relapse.

2.

Leukemia, a bloodshot eye, and hematuria (red cell ++), one case studied.
Treatment was as prescribed above. The patient was getting better by the
following day with no blood found in urine, no bloodshot eye. The patient had
relapsed.

3.

Cirrhosis, one case studied. Treatment was as prescribed above. The patient
was getting better, with blood coagulating by the 4th day. The patient had no
relapse.

COUGHING BLOOD
1.

Bronchiectasis, four cases studied. The treatment was as prescribed above.
Three cases were getting better with blood coagulating by the 5th day, with no
relapse. In one of the four cases, treatment showed no effect.

2.

Tuberculosis, one case studied. The treatment was as prescribed above. Patient
was getting better, with blood coagulating by the 3rd day. The patient had no
relapse.

3.

Heart failure, one case studied. Treatment was as prescribed above. Apparent
cure by the 3rd day, with no relapse. Treatment Results Six patients suffering
from mucous membrane bleeding all showed apparent positive results. Five
of them received localized layering-over treatment once and one received the
same treatment 2 ~ 3 times. No relapse was observed in any case. Two out
of three hematuria patients were found with no blood in their urine the day
after the treatment. The routine urine test was negative. The treatment was
effective with one patient and no relapse was observed. The other two patients
had relapses. The routine urine test showed that the presence of red cells
(++++) was reduced to (++). Continuing treatment did not show an apparent
improvement. One out of the six patients who coughed blood showed an
apparent response to the treatment; one did not get better; the other four
showed signs of improvement. Within 3 to 5 days of treatment, five patients
stopped coughing blood. One of them stopped coughing blood but later
started again. Discussion and Summary From the above case study, it is clear
that fulvic acid indeed can stop bleeding. Patients with more serious illness, for
example, suffering from aplastic anemia, chronic kidney infection uremia, after
receiving treatment, except for one, had their bleeding stopped to a certain
degree.
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Examples:
In 4 cases of nasal bleeding the patients were initially treated with
gauze containing Anluoxue and Vaseline and in one case of gum
bleeding the patient after initially treated with gauze containing a
coagulate agent, Anluoxue, Zhixueming, vitamin K, did not show
obvious results. However, following one treatment by layering a cotton
swab dipped in fulvic acid solution over the bleeding area, the bleeding
stopped. For one of the three cases of hematuria patients (caused by
acute bladder infection), following 1-day treatment by intravenous
injection, there was no blood in the urine on the following day.
Three out of the four cases of bronchiectasis patients were obviously
better. On the 5th day, the coughing of blood was gradually reduced,
however, traces of blood were still found in the sputum. According
to reports in the literature, the therapeutic feature of fulvic acid
resembles Yunnan Baiyao. Experimental results indicated that 30
minutes following intravenous injection of dogs with 160 mg of fulvic
acid, the dog thrombus elasticity diagram showed the reduction of
the reaction time “R” and the coagulation time “K”. The blood clotting
process was accelerated yielding advantageous blood coagulation.
When this medicine was taken orally, there were two incidents showing
nausea and vomiting, a condition hard to bear. The remainder did not
have any bad reaction. Although we have not collected numerous data
on the usage of this medication, the initial results show it to has the
ability to stop bleeding. (Source; Suchen Cao, Jiangxi Humic Acid, 3, 1993
In: Application of Fulvic acid and its derivatives in the fields of agriculture
and medicine; Chapter 35; First Edition: June 1993.)

SPUTUM IS A MIXTURE OF
SALIVA AND MUCUS FROM
THE RESPIRATORY TRACT

Renowned longevity and health of isolated Himalayan cultures are
linked to fulvic acid extracted from fossil-like humic substances For
centuries traditional medical doctors in remote areas of the Himalayas
have claimed that "shilajit", a rare humic substance high in fulvic acid, can
"arrest the aging process" and "induce revitalization". Historical documents
testify to the amazing longevity and health of these people who often live
well beyond 100 years of age. Now the physiological functions behind
these claims are being substantiated by leading medical hospitals and
pharmacologists around the world. Fulvic acid extracts from the rare humic
substances found on the high mountain slopes of the Himalayas have
been used for centuries by the isolated inhabitants of that region as a
"rejuvenator, a class of drugs reputed to arrest the aging process and to
induce revitalization", according to quotes from leading pharmacologists
studying them. The traditional medical claims of "rehabilitation of muscles,
bones, and nerves", treatment of "geriatric complaints including arthritis,
diabetes and allergic manifestations," dementia, etc., are now being
proven, along with their mode of action, by pharmacologists and many
other medical doctors and scientists. The various pharmacological studies
reveal that the fulvic acids exhibit results, and "more effective" than several
currently available immune system regulators. The fulvic acids "produced
significant effects", as an anti-stress agent, in relieving stomach ulcers,
preventing allergic reactions, and in activating the immune system against
tumor cells. "The results support the use" of fulvic acids "as an adjuvant
[assisting in the prevention, amelioration, or cure] in the therapy of
diabetes", to quote leading pharmacologists.
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In recent years, leading scientists, doctors, and pharmacologists from
major hospitals and universities in India, Russia, and China have become
more conscious of the purported anti-aging and health claims associated
with the rare fulvic acids, and have been looking deeper into the assertions
coming from traditional health practitioners of the region. The inhabitants
and areas of the Himalayan belt that are mentioned in the many and
growing number of scientific and medical studies documenting this
research include: The Tibetans of the Tibet region of China, the Georgian
Russians living in the Caucasus Mountains of Russia, the Hunzas of
Pakistan and Afghanistan (Hindu Kush and Karakoram Mountains), the
Sherpas in Nepal, the people of the Kashmir region, and the Indians living
in the Kumaon, Himalayas, Vindhyas and Aravallis Mountains of India.
It is a well-known fact that a large number of individuals in the Himalayan
belt live to well over 100 years of age and often are reported to live to
120-140 years or more, maintaining excellent health throughout their
entire lives. People of the region that use fulvic acid preparations made
from the rare humic substance not only report significant health benefits
for themselves but for their animals as well and most people lack the
degenerative diseases common to other cultures today. Scientists
researching these matters determined that the prized shilajit health
preparation esteemed for centuries throughout the region was indeed an
organic humic matter of ancient plant origin, and they spent time tracking
down and checking the authenticity of the very best supplies. Rather
than simply studying the people and their livestock, which had already
shown significant health benefits historically, the scientists undertook
extensive clinical, medical, pharmacological, and laboratory studies
to identify the active constituents and analyze their physiological
functions. In a scientific world that as a whole still knows very little about
humic substances, these researchers went far beyond. They accurately
identified and quantified the water-soluble fulvic acid fractions. This in
itself is an amazing feat considering that fulvic acids, for the most part,
are virtually unknown to medical science and undetectable through
standard testing procedures.
These scientists proved that the water-soluble fulvic fraction was the
primary active constituent. They even recognized that the fulvic, along with
its associated organic metal ions, as made up of numerous other and even
more obscure active constituents. They identified and isolated extremely
valuable functional groups within the fulvic acid spectrum that were also
shown responsible for the protective, regenerative, and healing responses
of cells. They did this for the most part ”independent from the rest of
the scientific world.” What the researchers discovered is fascinating.
From one clinical study to the next, scientists were able to prove not only
that many of the medicinal remedies and health benefits are completely
justified by scientific fact and medical results, but they also identified the
responsible mechanisms. Their studies opened up an entirely new picture
into the amazing functions and values of fulvic acids in relation to man
and medicine.
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After years of scientific research, other pharmacologists determined that
not all fulvic acids are the same and that they vary in quality from one
source to the other. These pharmacologists came up with methods for
determining and quantifying the medicinal value. They perfected
their extraction processes. The pharmacologists performed extensive
chemical analysis, metal ion analysis, microbiological analysis, pathogen
analysis, and mycotoxin analysis. They went to great lengths to identify
the presence of any harmful substances, which were proven absent at any
toxic level. The pharmacologists used extremely advanced pharmaceutical
techniques to standardize the natural extract, to the quality of the finest
pharmaceutical preparations in the world today, while retaining all of the
natural organic principles in an unadulterated "herbal" form.
The pharmacologists recognized that although the rare humic substance
was rock-like and seemed inert or fossilized, it had all of the organic
characteristics of the natural botanicals they had been working with for
years. In other words, although it was ancient and looked like dead rock, it
was in actuality a natural organic herbal substance, and they used extreme
care in preserving the fulvic extracts so that they would retain their
organic form. Traditional medicine throughout the Himalayan belt lists the
indigenous humic substance and resultant fulvic acids as a "Rasayana" or
rejuvenator, a class of drugs reputed to arrest the aging process and
induce revitalization of attenuated physiological functions.
The special endurance attributed to the Sherpas, including their ability
to survive extremely cold conditions and high altitudes have also been
linked to these substances during the medical studies. Clinical studies
in pharmacology have shown significant value in treatment of diabetes
mellitus (attenuates the development and progression), stomach ulcers
(anti-ulcerogenic and anti-stress activity), allergies and anti-allergic action
(mast cell protection), hormonal control and regulation of immunity
(immunomodulatory functions), and tumor and cell growth factors relating
to activated white blood cells and immune system (splenocytes and
peritoneal macrophages).

RASAYANA IS AN ACIENT
SANSKRIT WORD MEANING
“PATH OF ESSENCE”
IT IS A TERM THAT IN EARLY
AYURVEDIC MEDICINE
TRANSLATES TO THE SCIENCE
OF LENGTHENING LIFESPAN
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Traditional medicine of the region prescribes the local rare fulvic acid
extract in genitourinary diseases, diabetes, jaundice, gallstones, enlarged
spleen, digestive disorders, epilepsy, nervous diseases, elephantiasis,
chronic bronchitis, dementia, arthritis, and anemia. The humic extract has
been shown to accelerate the process of rehabilitation of muscles,
bones, and nerves, and is used to treat many geriatric complaints including
memory loss, and is believed to increase cerebral functions. It has also
proven useful as an aphrodisiac, rejuvenator, alternative tonic, stimulant,
internal antiseptic, diuretic, lithontriptic, and is used for treatment of
respiratory problems, worms, piles, adiposity, renal and bladder stones,
nervous diseases, amenorrhoea, dysmenorrhoea, menorrhagia, eczema,
anorexia, and fracture of bones.
Historically, fulvic acids from the Himalayan region have been shown
effective for the treatment of cold stress, diabetes, tumors, skin diseases,
rheumatic pain, kidney stones, heart ailments, leprosy, and many other
ailments. Fulvic acids are also a panacea of oriental medicine, where they
continue to be used extensively. These discoveries are most significant,
considering the fact that the various cultures of these remote Himalayan
regions have used organic farming practices for centuries, which promote
soil and crops already rich in natural humic/ fulvic substances. Yet these
people still find that additional fulvic acid supplementation and medication
proves highly beneficial to their health, and alleviates disease problems
when they arise. This shows that the ancient vegetation, which was the
source for the rare fulvic acids, has exceptional properties that may even
surpass those of vegetation found anywhere on Earth today. The
rare humic deposits of the region were exposed at the time of uplift of
the Himalayas, and are normally found from about 5,000-15,000 feet
(1524-4572 meters) of elevation. These humic deposits are exposed by
landslides, excavation or road-cutting. It is important to note that similar
high-quality humic substances found in various other regions of the Earth
show similar results. However, the fulvic acids from the shilajit humic have
some most unusual characteristics.
MT. EVEREST
30,000 FT.
9000 M.

15,000 FT.
4500 M.

5,000 FT.
1500 M.
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HEMORRHOIDS
Clinical medical studies using humic and fulvic acids were performed on
thousands of hemorrhoid patients, which were so successful that the
Chinese government had a special pharmaceutical preparation developed
for the treatment of this condition.
(Yuan, Shenyuan; Fulvic Acid, 4 1988; in Application of Fulvic acid and its
derivatives in the fields of agriculture and medicine; First Edition: June 1993)
Studies of patients with gastric and duodenal ulcers showed that 91.1%
had condition improve when treated with fulvic acid. Treatment
showed no side effects, substantially diminished pain, with few relapses,
with 61.1% of patients being completely cured.
(Xinsheng Zhu, Fulvic Acid, 9, 1991)

HERPES
“Medical Aspects and Applications of Humic Substances” Regarding the Antiviral
Activity of Humic Substance By Prof. Dr. Renate Klocking & Dr. rer. nat. Bjorn Helbig,
Institute for Antiviral Chemotherapy, Friedrich Schiller University, Jena, Germany.

Multiple Viruses Inhibited
“Preliminary in-vitro studies with Coxsackie A9 virus, influenza A virus
and herpes simplex virus type 1 (HSV-1) have already shown that (Humic
Substances) are effective against both naked and enveloped DNA viruses.”
(Klocking and Sprosig, 1972, 1975; Thiel et al., 1977)
“Further investigations corroborate the ability of (Humic Acid) to inhibit
selectively viruses for human immunodeficiency virus type 1 (HIV-1) and
type 2 (HIV-2), cytomegalovirus (CMV) and vaccinia virus.”
(Schols et al., 1991; Neyts et al., 1992)

Viral Fusion Inhibition
“With most viruses, the inhibitory effect of (Humic Acid) is directed
specifically against an early stage of virus replication, namely virus
attachment to cells.“
(Klocking and Sprosig, 1975; Schols et al., 1991; Neyts et al., 1992)
“…it appears likely that the poly-anionic Humic Acids occupy positively
charged domains of the viral envelope glycoproteins, which are necessary
for virus attachment to the cell surface
(Neyts et al., 1992)
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Herpes
“The effect of (Humic Acids) on an early stage of herpes virus replication
has been confirmed by the results of animal experiments. The number of
lesions in the cornea of HSV-1-infected rabbits was strongly reduced when
a solution of the (Humic Acid) was applied into the conjunctival sac of the
eye along with or immediately after the infectious agent.”
“Current interest is directed to the prophylactic effect of (Humic Acids) on
recurrent HSV infection.”
“It is known that topical application of (Humic Acid) may significantly reduce
or even completely suppress experimentally induced herpes in the mouse
ear, though the mechanistic basis of this effect remains to be elucidated.”
(Durre and Schindler, 1992)

HIV
“A low-molecular-weight (Humic Acid) (HS 1500, M.W. = 1500 Daltons), was
found to strongly inhibit HIV-1 in vitro.”
(Schneider et al., 1996)

Non-Irritating
“Studies on the mechanism of action revealed virus penetration into host
cells as the target of the anti-HIV-1activity. (Humic Acid) has passed a panel
of pre-clinical tests including eye irritation according to Draize, as well
as pregnancy risk in rats. Neither sensitizing nor irritating effects were
detectable in concentrations of up to 10% HA.”
(Wiegleb et al., 1993; Lange et al., 1996a,b)

Our Conclusions
Research indicates that Humic Acid functions both prophylactically as well
as therapeutically in the treatment of viral diseases.
Humic Acid is first a preventative because it interferes with a virus’ ability to
attach to a host cell, penetrate the host cell, and reproduce itself. Scientific
studies have demonstrated that if a host cell is penetrated before
the introduction of the Humic Acid, the viral reproductive process within
the host cell is not halted.
HOWEVER, if one has latently infected cells (i.e. those with chronic viral
infections) and Humic Acid is present, once the host cell releases the new
viruses into the bloodstream the Humic Acid helps prevent the new
generation(s) of viruses from attaching to the cell wall, hijacking the
DNA or RNA and reproducing, effectively lowering the body’s viral load over
time and hence its therapeutic function for active viral infections.
Humic Acid may work for most, if not all, viral infections. Other studies are
currently ongoing throughout the world.
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HIV VIRUS DESTROYED
Incurable HIV or Aids virus is destroyed by humic extracts, the
epidemic now has over 34 million people infected according to the Joint
United Nations Program on HIV/AIDS, the epidemic currently infects over
33.4 million people worldwide. An estimated 14 million people have died
since the epidemic began. An extensive number of studies show that
Humic extracts, specifically Fulvic acids, effectively and safely kill the HIV/
Aids virus. In fact, one pharmaceutical company has patented a humic
based drug that purifies blood for transfusions, killing the HIV virus without
damaging blood cells.
Humic extracts are the most effective natural treatment against viruses of
all kinds. Comprehensive studies show that humic extracts are effective
against the common cold and flu viruses, including respiratory tract
viruses, retroviruses, influenza viruses, herpes simplex viruses, just to
name a few.
PEOPLE LIVING WITH HIV

SLOVAKIA

CUBA

COLOMBIA

NORTH
AMERICA
1.4M
CARIBBEAN
230,000

MIDDLE EAST AND
NORTH AFRICA
300,000

CENTRAL AND
SOUTH AMERICA
1.4M
CUBA
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HIV-1
Inhibition of HIV-1 in cell culture by synthetic humate analogs derived from
hydroquinone: mechanism of inhibition.

Abstract
Humic acids are natural constituents of soil and groundwater and mainly
consist of mixtures of polycyclic phenolic compounds. A similar complex
of compounds with a mean size of about 1000 Da, designated HS-1500,
was synthesized by oxidation of hydroquinone. HS-1500 inhibited HIV-1
infection of MT-2 cells with an IC50 of 50-300 ng/ml and showed mean cell
toxicity of about 600 micrograms/ml. Inhibition of HIV-induced syncytium
formation was observed at 10-50 micrograms/ml. Treatment of free and
cell-attached HIV with HS-1500 irreversibly reduced its infectivity, whereas
the susceptibility of target cells for the virus was not impaired by treatment
prior to infection.
The HIV envelope protein gp120SU bound to sepharose-coupled HS-1500
and could be eluted by high salt and detergent. HS-1500 interfered with
the CD4-induced proteolytic cleavage of the V3 loop of virion gp120SU.
Furthermore, binding of V3 loop-specific antibodies was irreversibly
inhibited, whereas binding of soluble CD4 to gp120SU on the virus and
infected cells was not affected. In conclusion, our data suggest, that the
synthetic humic acid analog inhibits the infectivity of HIV particles by
interference with a V3 loop-mediated step of virus entry.
Incurable HIV or Aids virus is destroyed by humic extracts, epidemic
now has over 33 million people infected According to the Joint United
Nations Program on HIV/AIDS, the epidemic currently infects over 34
million people worldwide. An estimated 14 million people have died since
the epidemic began. An extensive number of studies show that Humic
extracts, specifically Fulvic acids, effectively and safely kill the HIV/Aids
virus. In fact, one pharmaceutical company has patented a humic based
drug that purifies blood for transfusions, killing the HIV virus without
damaging blood cells. Humic extracts are the most effective natural
treatment against viruses of all kinds. Comprehensive studies show that
humic extracts are effective against the common cold and flu viruses,
including respiratory tract viruses, retroviruses, influenza viruses, herpes
simplex viruses, just to name a few.
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HYPERSENSITIVITY
Brown coal-derived humate inhibits contact hypersensitivity; an efficacy,
toxicity and teratogenicity study in rats.

OBJECTIVES
The effects of two humate products were compared to that of
prednisolone on a contact hypersensitivity rat model.

METHODS
Rats, sensitized with dinitrofluorobenzene (DNFB), were placed on a daily
oral treatment of 61 mg/kg BW of humate derived from either leonardite
or bituminous coal or on prednisolone at one mg/kg BW and challenged 6
days later with a topical application of DNFB to the right ear. The inflamed
ears were measured daily. In a toxicity study, rats were exposed to a daily
oral treatment of leonardite humate at 1,000 mg/kg BW for 1 month. A
teratogenicity study was done where pregnant rats were treated with 500
mg/kg BW on days 5 to 17 of pregnancy.

RESULTS
Only the leonardite humate compared favorably with prednisolone in
suppressing contact hypersensitivity. No signs of toxicity were observed
and weight gain was normal during the 6-day and 1-month treatments and
during the teratogenicity study with the leonardite humate. However, the
rats on the other two products experienced slower weight gain.

CONCLUSION
The identification of a naturally occurring nontoxic compound with
anti-inflammatory activity is exciting and merits further evaluation in the
treatment of patients suffering from inflammatory conditions.
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LEONARDITE IS A
PRODUCT FROM THE
OXIDATION OF LIGNITE
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IMMUNITY
Immune defense mechanisms
Fulvic acid contains and encourages an array of many powerful defense
mechanisms. It stimulates the thymus gland’s ability to produce
lymphocytes, which in turn produce antibodies that are intimately involved
in the body’s immune response.
Fulvic acid’s diverse spectrum of immune responses - One of the most
exciting aspects of fulvic acid is the powerful and diverse spectrum of
immune system responses it stimulates in the human body. It increases
the body’s ability to go after viruses, pathogens, and bacterial infections of
all kinds. It not only bolsters immunity, but it also regulates the immune
system.
Fulvic acid also activates and increases the body's production of
macrophages and killer T-cells. Macrophages consume foreign invaders,
while killer T-cells seek out and destroy them. Human studies show that
fulvic acid stimulates granulocytes, and the production of cytokines,
including interferon-gamma, interferon-alpha, interferon-beta, and tumor
necrosis factor-alpha.
Controlling a fragile balance The various defense mechanisms produced
by the body are both stimulated and controlled by fulvic acid. It is
unparalleled in its ability to act as a natural immunomodulator, providing
balance. Fulvic acid gives the human body the tools it needs to
supercharge the immune system or suppress it as needed.
Fulvic acid's ability to selectively, inhibit/complement the body's immune
response is one of the reasons it has documented success in treatment
and even cures of normally incurable diseases.

IMMUNOSTIMULATION / ACCLIMATIZATION
Acclimatization is a major problem for people who go to high altitudes for
the first time. Shilajit (fulvic acid) is very helpful in improving the immunity
of the body as it activates macrophages and splenocytes, and hence, has
been shown to have adaptogenic properties. Thus, it is very helpful
in acclimatizing to environments in hilly areas and has also been shown
to reduce tumor growth. Shilajit also has anti-allergic activity against
histamine releasers and has been seen to induce degranulation of mast
cells. Thus, it can also be used in the treatment of allergic conditions.
Other uses of Shilajit are as a lithotriptic, antiseptic, anodyne, antiasthmatic agent, and in the treatment of AIDS, parasitic infections, chronic
fever, jaundice, obesity, sexual disorders, and thyroid disorders. Astanga
Hradaya also states that it is the best rejuvenator. Hence, Shilajit is a
herbo-mineral formulation that acts as a panacea for altitude-related
problems.
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INFLAMMATION
The Anti-inflammatory Properties of Humic Substances: A Mini-Review.

Abstract
Humic substances are effective in the suppression of delayed-type
hypersensitivity, rat paw edema, a graft-versus-host reaction and contact
hypersensitivity in rats. They reduce the C-reactive protein levels of
patients suffering from osteoarthritis of the knee and the wheel and
flare reaction of patients suffering from hay fever. They have also been
described as cardioprotective and pro-angiogenic. Toxicity studies have
indicated that potassium humate is safe in humans up to a daily dosage
of 1 g/kg, whereas fulvic acid is safe in humans up to a daily dosage of
1.8 g per adult. The anti-inflammatory action of potassium humate can be
contributed to the inhibition of the release of inflammatory-related
cytokines, an adhesion molecule, oxidants and components of the
complement system.
The effectiveness of fulvic acid as an anti-inflammatory agent and as a
coagulant is nowhere less efficient compared with various antibacterial
agents, antibiotics, or other blood coagulants. In addition, contrary to other
anti-inflammatory drugs, fulvic acid does not have any side effects and
in many cases is actually superior in effectiveness. Further advantages
are availability and low cost of fulvic acid. Economically, fulvic acid has a
uniqueness with these characteristics, and fulvic acid warrants further
study and observation.
(Guofan, Tang, Jiangxi Humic Acid, 3, 1984. In: Application of Fulvic acid and its
derivatives in the fields of agriculture and medicine; Chapter 36; First Edition:
June 1993.)
CYTOKINE
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LUPUS ERYTHEMATOSUS
Lupus is also thought to be due to an abnormal immune reaction in which
the body attacks connective tissue and numerous organs. The disease is 10
times as common in women as men, and most often occurs between ages
13 and 45. Comstock mentioned in the article that the trend does match
that of an earlier small study which suggests that low concentrations
of antioxidants may in some way be related to the development of
rheumatoid arthritis, either directly or as associates of another diseasecausing factor. "Although the number of cases is too small to allow
definitive statements about the association of serum antioxidants with
systemic lupus erythematosus, it is hoped that this report will stimulate
others to see if our results can be replicated," he wrote.
Systemic lupus erythematosus (SLE or lupus) is a chronic autoimmune
disease in which the body harms its own tissues and can lead to
inflammation and damage to joints, skin, kidneys, heart, lungs, blood
vessels, and the brain. Reports estimate SLE to affect at least 239,000
Americans: 4,000 white males, 41,000 white females, 31,000 black males,
and 163,000 black females

MICROBIOME
Impact of humic acids on the colonic microbiome in healthy volunteers.

Aim
To test the effects of humic acids on innate microbial communities of the
colon.

Methods
We followed the effects of oral supplementation with humic acids
(Activomin®) on concentrations and composition of the colonic microbiome
in 14 healthy volunteers for 45 d. 3 × 800 mg Activomin® was taken orally
for 10 d followed by 3 × 400 mg for 35 d. Colonic microbiota was investigated
using multicolor Fluorescence In Situ Hybridization (FISH) of Carnoy
fixated and paraffin-embedded stool cylinders. Two stool samples were
collected a week prior to therapy and one stool sample on days 10, 31 and
45. Forty-one FISH probes representing different bacterial groups were used.
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Results
The sum concentration of colonic microbiota increased from 20% at day
10 to 30% by day 31 and remained stable until day 45 (32%) of humic
acid supplementation (P < 0.001). The increase in the concentrations in
each person was due to the growth of preexisting groups. The individual
microbial profile of the patients remained unchanged. Similarly, bacterial
diversity remained stable. Concentrations of 24 of the 35 substantial
groups increased from 20% to 96%. Two bacterial groups detected with
Bac303 (Bacteroides) and Myc657 (mycolic acid-containing Actinomycetes)
FISH probes decreased (P > 0.05). The others remained unaffected.
Bacterial groups with initially marginal concentrations (< 0.1 × 109/
mL) demonstrated no response to humic acids. The concentrations of
pioneer groups of Bifidobacteriaceae, Enterobacteriaceae and Clostridium
increased but the observed differences were statistically not significant.

Conclusion
Humic acids have a profound effect on healthy colonic microbiome and
may be potentially interesting substances for the development of drugs
that control the innate colonic microbiome.
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MICROBIOME / COLON
Hospital patients treated for chronic ulcerous colon infections had a 92.6%
success rate when treated with a fulvic acid enema.
(Yuan, Shenyuan; Fulvic Acid, 4 1988; in Application of Fulvic acid and its
derivatives in the fields of agriculture and medicine; First Edition: June 1993)
Since that time, many medical schools and hospitals in China have engaged
in extensive studies on the toxicology and pathological aspects of humic
and fulvic acids, and their clinical applications. Hundreds of research
papers have now been published nationally in China, and some have
appeared in international journals and have been presented at various
meetings outside of China.

MITOCHONDRIA
Effect of humic substances on mitochondrial respiration and oxidative
phosphorylation.

Abstract
Fulvic and humic acids extracted from a podzol were shown to stimulate
respiration in rat liver mitochondria when present at concentrations of
between 40 and 360 mg L-1. Low molecular weight fractions induced
a more significant increase in respiration than high molecular weight
material. Humic substances, at concentrations of between 40 and 400
mg L-1, normally also increased the efficiency of the process of oxidative
phosphorylation in vitro, particularly after contact periods with the
mitochondria of over 1 hour.

AUTHOR INFO

MULTIPLE SCLEROSIS
Multiple sclerosis (MS) is a chronic autoimmune, inflammatory neurological
disease of the central nervous system (CNS).1,2 MS attacks the myelinated
axons in the CNS, destroying the myelin and the axons to varying degrees.
The course of MS is highly varied and unpredictable. In most patients, the
disease is characterized initially by episodes of reversible neurological
deficits, which is often followed by progressive neurological deterioration
over time.
From 250,000 to 350,000 patients in the U.S. have MS, and 50% of patients
will need help walking within 15 years after the onset of the disease.
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Twice as many women are affected as men, and persons of Northern
European descent appear to be at highest risk for MS. The disease is
diagnosed on the basis of clinical findings and supporting evidence from
ancillary tests, such as Magnetic Resonance Imaging (MRI) of the brain and
examination of the Cerebrospinal Fluid (CSF). MS typically presents in
adults 20 to 45 years of age; occasionally, it presents in childhood or late
middle age.
The cause is unknown, but it appears to involve a combination of genetic
susceptibility and a nongenetic trigger, such as a virus, metabolism,
or environmental factors, that together result in a self-sustaining
autoimmune disorder that leads to recurrent immune attacks on the CNS.
Neurologists agree that patients may be grouped into four major
categories based on the course of the disease:
1.

Relapsing-remitting MS: the most common form, affecting about 85% of MS
patients. It is marked by flare-ups (relapses or exacerbations) of symptoms
followed by periods of remission when symptoms improve or disappear.

2.

Secondary progressive MS: may develop in some patients with relapsingremitting disease. For many patients, treatment with disease-modifying agents
helps delay such progression. The disease course continues to worsen with or
without periods of remission or leveling off of symptom severity (plateaus).

3.

Primary progressive MS: affects approximately 10% of MS patients.
Symptoms continue to worsen gradually from the beginning. There are no
relapses or remissions, but there may be occasional plateaus. This form of MS
is more resistant to the drugs typically used to treat the disease.

4.

Progressive-relapsing MS: a rare form, affecting fewer than 5% of patients.
It is progressive from the start, with intermittent flare-ups of worsening
symptoms along the way. There are no periods of remission.

NERVE CELL

DAMAGED MYELIN SHEATHS
LEADING TO MS
FURTHER BREAKDOWN WILL
WORSEN SYMPTOMS
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RADIATION (NUCLEAR)
Radioactive Reactions with Fulvic and Humic Substances
According to Szaloy, radioactive elements react with humic substances and
require only a brief time until equilibrium is reached. F.W. Pauli stated that
the solubility, migration, and accumulation of uranium are influenced by
humic and fulvic acids. (Szalay, A. 1958). The significance of humus in the
geochemical enrichment of uranium.
Plutonium and uranium ions react with humic compounds at a much more
rapid rate than do copper, nickel, lead, or cadmium ions. Pillai and Mathew
agreed that it would not be unrealistic to presume that the geochemical
behavior of plutonium and uranium is influenced by humic substances.
They reported the presence of plutonium in purified organic material
extracted from coastal sediments and indicated the possibility of the
accumulation of plutonium on organic surfaces because the concentration
of plutonium increased over time. As they confirmed that the organic
matter solubilized the plutonium, they discovered that the addition of
organic matter inhibited the hydrolysis and precipitation of the added
plutonium. It was further reported that this scenario duplicates the action
with uranium and other radioactive elements. Rashid stated that nuclear
reactor wastes contain unused uranium, the basic fuel, and long-lived
fission product nuclides and actinides, including plutonium, strontium-90,
zirconium-95, iodine-129, cesium-137 and cesium-135, all in abundance.
Activated metals such as cobalt-60, iron-59, and manganese-54 also
are present in reactor waste. He states that the basic reactions of these
materials with humic substances are parallel to those of other transition
and trace metals.
“Radioactive elements have an affinity for humic and fulvic acids.
They form organo-metal complexes of different adsorptive stability and
solubility. Uranium and plutonium are influenced by humic substances as
are other polluting metals, each being solubilized and absorbed, thereby
annihilating the specific radioactivity.”

SLEEP
Over 50% of hospital patients noticed that they were able to sleep more
relaxed when treated with fulvic acid, a humic extract. Improved sleep
came as an added benefit since the patients were already being treated
with fulvic acid for various chronic diseases. (Bingwen Su, Jiangxi Humic
Acid, 3 (1985), as in: Application of Fulvic acid and its derivatives in the fields of
agriculture and medicine; First Edition. June 1993; IHSS, Sevilla, Spain.)
Hospital studies in China show that elderly patients, ages 60-90, when
treated with fulvic acid, regained appetite, slept better, and became
more energetic. Other hospital studies coming from India show that fulvic
acids are considered to be a powerful anti-aging therapy that also able to
help with symptoms of dementia. (Erchuan Wang et al, Humic acid, 3, 1991)
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SKELETAL MUSCLE / OBESITY
Abstract
The objective of the present study (clinicaltrials.gov NCT02026414) was to
observe the effects of oral supplementation of a purified and standardized
Shilajit extract on skeletal muscle adaptation in adult overweight/class I
obese human subjects from the U.S.

Population
Shilajit (fulvic acid) is a mineral pitch that oozes out of Himalayan rocks.
The study design consisted of a baseline visit, followed by 8 weeks of
250 mg of oral Shilajit supplementation b.i.d., and an additional 4 weeks
of supplementation with exercise. At each visit, blood samples and
muscle biopsies were collected for further analysis. Supplementation
was well tolerated without any changes in blood glucose levels and lipid
profile after 8 weeks of oral supplementation and the additional 4 weeks
of oral supplementation with exercise. In addition, no changes were
noted in creatine kinase and serum myoglobin levels after 8 weeks
of oral supplementation and the additional 4 weeks of supplementation
with exercise. Microarray analysis identified a cluster of 17 extracellular
matrices (ECM)-related probe sets that were significantly upregulated in
muscles following 8 weeks of oral supplementation compared with the
expression at the baseline visit. This cluster included tenascin XB, decorin,
myoferlin, collagen, elastin, fibrillin 1, and fibronectin 1. The differential
expression of these genes was confirmed using quantitative real-time
polymerase chain reaction (RT-PCR). The study provided maiden evidence
that oral Shilajit supplementation in adult overweight/class I obese human
subjects promoted skeletal muscle adaptation through the upregulation of
ECM-related genes that control muscle mechanotransduction properties,
elasticity, repair, and regeneration.
(PVS) = PrimaVie Shilajit a purified and standardized Shilajit (fulvic acid)
extract for nutraceutical use.
(ECM) = extracellular matrix

Discussion
The eneficial effects of Shilajit in skeletal muscle adaptation have
been highlighted for centuries in ancient Ayurveda medicine. The
underlying mechanisms of such adaptation have not been elucidated.
The current study, for the first time, presents a mechanism of action
of Shilajit in improving skeletal muscle adaptation in overweight/
obese subjects exercising 30 min a day 3 days a week for 4 weeks.
ECM plays an essential role in the development, maintenance,
and regeneration of skeletal muscles. Chronic loading of muscles
such as physical training leads to augmented synthesis and turnover of
ECM. Oral supplementation of PVS markedly enhanced ECM-related gene
expression in overweight/class I obese human subjects. PVS is one of the
very few nutritional supplements that induce skeletal muscle adaptation
through the upregulation of ECM genes.
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During obesity, there is an increase in circulating lipids (free fatty acids,
triglycerides) that accumulate in muscle as triacylglycerol as well as fatty
acid metabolites such as ceramide, diacylglycerol, and long-chain acyl CoA.
No alterations in blood lipid profiles of subjects after supplementation
suggest that PVS was well tolerated in this class of human subjects.
Phosphocreatine (PCr) is one major source of ATP replenishment in
tissues with rapidly shifting energy demand. The CK reaction mediates this
supply, in which creatine and adenosine diphosphate (ADP) is reversibly
phosphorylated to PCr and ATP, respectively. Functioning as a spatial and
temporal buffer of ATP levels, the PCr–CK system requires a high level of
total cellular creatine in mammal skeletal muscle. So, reduction in CK may
disturb ATP formation within skeletal muscle. High intracellular creatine
concentrations are achieved by a combination of exogenous dietary intake
and endogenous production, followed by cellular uptake of creatine from
blood vessels. The unaffected levels of serum CK in our study provided
evidence for skeletal muscle integrity following oral supplementation. The
high amounts of myoglobin in the skeletal and cardiac muscles enable
storage and diffusion of oxygen in these tissues. The unchanged levels of
serum myoglobin and blood glucose on all visits confirmed that PVS was
well tolerated and maintained physiological body glucose metabolism,
homeostasis, and muscle integrity in the skeletal muscle of overweight/
class I obese human subjects.
Skeletal muscle is highly plastic and well known to undergo significant
adaptive modifications in response to both endurance and resistance
exercise. Increasing evidence now indicates that in response to nutrition,
skeletal muscle undergoes adaptive changes through regulatory processes
driven by changes in gene expression and cell signaling. ECM of skeletal
muscle mainly comprises glycoproteins, collagen, and proteoglycans
and plays a major role in mechanotransduction, that is, conducting force
laterally between fibers and tendons.

EXTRACELLULAR MATRIX (ECM)
contains collagen, enzymes,
and glycoproteins, that provide
structural and biochemical
support of surrounding cells in
connective tissue
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In our study, both microarray and RT-PCR results revealed elevated mRNA
expression of collagen (type I, III, V, VI, and XIV) in response to oral PVS
supplementation. The major structural protein in skeletal muscle ECM,
collagen, comprises 1% to 2% of the muscle tissue and represents 6% of
the weight of tendinous muscles. The skin comprises mainly collagen type
I, which constitutes about 70% of collagen, with type III being 10% and trace
amounts of collagen types IV, V, VI, and VII. With strenuous exercise, a rapid
increase in the synthesis of collagen in tendons and muscles has been
noted in mice and humans. Increase in the expression of COL1A2, COL3A1,
and COL5A1 genes enhances cell proliferation and active remodeling of
ECM in tissue repair.
Exercise-induced ECM synthesis leads to protein degradation through
increased matrix metalloproteinase (MMP) activity. Microarray data
show an increase in MMP-2 gene expression in muscles following oral
supplementation, suggesting that the effects of PVS supplementation
on skeletal muscle adaptation are comparable with exercise by
mediating specific synthesis and degradation of ECM. Growth factors
such as TGF-β and IGF-1 are involved in the regulation of ECM synthesis
in connective tissue. The concentration of these growth factors has
been shown to increase the following exercise. Interestingly, increased
expression of IGF1R was noted through microarray analysis. It is plausible
that PVS induces ECM gene expression through comparable mechanisms.
Further studies are required to determine the exact mechanisms of PVSinduced ECM gene expression changes.
Although collagen provides the main structure, other ECM components
also play an important role in skeletal muscle adaptation. In our study,
both microarray and RT-PCR results revealed elevated mRNA expression of
other ECM components including decorin, fibronectin, fibrillin, tenascin XB,
myoferlin, and elastin, in response to oral PVS supplementation. Decorin
is a small leucine-rich proteoglycan and contributes both to the formation
and stabilization of collagen fibers in the perimysium that support muscle
fibers assembled with myogenesis. Fibronectin plays a major role in
synthesizing provisional granulation tissue during the early phases of
wound repair.
FIBRILLIN
a glycoprotein which
is essential for the
formation of elastic
fibers found in
connective tissue
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Fibrillin, a type of microfibril, is also one of the key structural elements
in the ECM of skeletal muscle. Being widely distributed in connective
tissues, fibrillins are arranged in tissue-specific architectures. The other
ECM component, tenascin XB, determines the mechanical properties of
collagen. During the development of muscles, especially during myoblast
fusion, myoferlin is highly expressed and regulates the reutilizing of
vascular endothelial growth factor receptor-2. The levels of myoferlin
are generally less in adult skeletal muscle and almost lacking in healthy
myofibers. An increase in the myoferlin level leads to a buildup of
mononuclear myoferlin-positive myoblasts that play a key role in the repair
of damaged myofibers, suggesting the importance of this gene in muscle
repair and regeneration.

Conclusions
The current study reports for the first time that oral supplementation
of a natural product to overweight/class I obese human subjects
resulted in skeletal muscle adaptation through the upregulation of
ECM-related genes that control muscle mechanotransduction properties,
elasticity, repair, and regeneration.

SKIN
Carbohydrate-derived fulvic acid is a highly promising topical agent to
enhance healing of wounds infected with drug-resistant pathogens.

Background
This work was intended as a proof-of-principle study to help establish
carbohydrate-derived fulvic acid (CHD-FA) as a safe and effective agent that
can be deployed to prevent the onset of drug-resistant bacterial and fungal
infections in military and civilian personnel experiencing traumatic wound.

Methods
Minimum inhibitory concentrations for CHD-FA were established on a total
of 500 clinical isolates representing wound-associated drug-sensitive and
drug-resistant bacterial and fungal pathogens. The efficacy of early use of
CHD-FA to enhance healing of wounds infected with methicillin-resistant
Staphylococcus aureus or Pseudomonas aeruginosa was evaluated in an
in-vivo rat model.
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Results
CHD-FA showed strong activity against a variety of bacterial and fungal
pathogens with minimum inhibitory concentration values equal to or less
than 0.5%. Compared with infected but untreated wounds, improved
wound healing upon CHD-FA treatment was observed in both
infection models, demonstrated by wound surface area measurement,
histopathologic examination, and expression profiling of wound-healing
genes. Up-regulation of proinflammatory cytokine interleukin 6 (IL-6) at
Day 3 after the infection was significantly dampened at Days 6 and 10
in the CHD-FA-treated wounds in both infection models, displaying an
improved and accelerated wound healing.

Conclusion
CHD-FA is a promising topical remedy for drug-resistant wound infections.
It accelerated the healing process of wounds infected with methicillinresistant S. aureus and multidrug-resistant P. aeruginosa in rats, which is
linked to both its antimicrobial and anti-inflammatory properties.
STAPHYLOCOCCUS AUREUS

bacterium that
is a member of
the Firmicutes,
frequently found
in the upper
respiratory tract
and on the skin

Eczema
Randomized, parallel-group, double-blind, controlled study to evaluate
the efficacy and safety of carbohydrate-derived fulvic acid in the topical
treatment of eczema.

Background
The purpose of this study was to evaluate the efficacy and safety of
carbohydrate derived fulvic acid (CHD-FA) in the treatment of eczema in
patients two years and older.
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Methods
In this single-center, double-blind, placebo-controlled, parallel-group
comparative study, 36 volunteers with predetermined eczema were
randomly assigned to receive either the study drug or placebo twice daily
for four weeks.

Results
All safety parameters remained within normal limits, with no significant
differences in either group. Significant differences were observed for both
severity and erythema in the placebo and CHD-FA treated groups, and
a significant difference was observed for scaling in the placebo-treated
group. With regard to the investigator’s assessment of the global response
to treatment, a significant improvement was observed in the CHD-FA
group when compared with the placebo group. A statistically significant
decrease in visual analog scale score was observed in both groups when
comparing the baseline with the final results.

Conclusion
CHD-FA was well tolerated, with no difference in reported side effects other
than a short-lived burning sensation on application. CHD-FA significantly
improved some aspects of eczema. Investigator assessment of the global
response to treatment with CHD-FA was significantly better than that with
emollient therapy alone. The results of this small exploratory study suggest
that CHD-FA warrants further investigation in the treatment of eczema.

Bath Therapies
Fulvic acid and Humic extract topical use and bath therapies show amazing
clinical results Fulvic acid and humic extract water solutions can safely be
applied as skin treatments. Directly applied or as bath therapies, fulvic
and humic extracts are safe in amounts as high as 10 percent weight-byvolume. Medical doctors have found that extended saturation of the skin
by direct application, or use as a bath therapy can be highly successful in
treating many external and internal conditions.
Clinical studies show that ulcerous skin problems and various skin diseases
can be eliminated. Studies by a U.S. doctor have shown that fulvic acid or
humic extract bath treatments can cure a common cold or flu in just one or
two sessions, stopping them dead in their tracks.
Hospital patients with skin ulcers had a 92.2% success rate when treated
with fulvic acid and humic extract baths.
(Yuan, Shenyuan; Fulvic Acid, 4 1988; in Application of Fulvic acid and its
derivatives in the fields of agriculture and medicine; First Edition: June 1993)
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SPERMATOGENIC AND OVOGENIC
Chronically administered Shilajit (Fulvic acid) to rats.

Abstract
This study examined the possibility of using Shilajit (fulvic acid) as a fertility
agent. The effects of Shilajit on spermatogenesis and ovogenesis were
studied using male and female rats. Shilajit was administered orally to
7-week-old rats over a 6-week period. In the male rats, the number of
sperms in the testes and epididymides was significantly higher than in the
control. A histological examination revealed an apparent increase in the
number of seminiferous tubular cell layers in the testes of the treated rats.
However, there were no significant differences in the weights of heart,
spleen, liver, kidney, brain, testes and epididymides. In the female rats,
the effect of Shilajit was estimated by the ovulation-inducing activity. Over
5-days, ovulation was induced in seven out of nine rats in the Shilajit
administration group and in three out of nine rats in the control. It was
estimated that Shilajit had both a spermatogenic and ovogenic effect in
mature rats.

THYMUS
Fulvic acid has been shown to increase the size of the thymus gland. The
thymus gland is most prominent at puberty, after which it disappears or
shrinks as we age. Such an increase corresponds directly with immunity,
youthfulness, and longevity.
Immune defense mechanisms Fulvic acid contains and encourages
an array of many powerful defense mechanisms. It stimulates the
thymus gland's ability to produce lymphocytes, which in turn produce
antibodies that are intimately involved in the body's immune response.

LYMPHOCYTES
ATTACKING
CANCER CELL
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THYROID
Outpatient medical hospital studies on overactive thyroid had a 90.9% cure
rate within a six month period when patients were treated with a fulvic acid
medication. (Yuan, Shenyuan; Tongren Hospital, Beijing; Fulvic Acid, 4, 1988)
Stimulate, nourish, and repair thyroid function with nature’s remedies
while relieving deadly symptoms; fulvic acid offers hope Natural therapies
can prevent and treat thyroid disease, including hypothyroidism
(underactive thyroid), hyperthyroidism (overactive thyroid), Graves Disease
and Wilsonís Syndrome, which are the underlying causes of many serious
illnesses. A prime objective for anyone with a thyroid problem is to
eliminate the intake of all toxins while removing toxic buildup within the
body. Thyroid malfunction, both overactive and underactive, is generally
due to autoimmune response by the body. This is where the body’s
immune system produces antibodies that attack the gland because the
tissues seem foreign to the body. Normal hormone production is upset.
Generally, the cause is due to a buildup of dangerous toxins, chlorinated
substances, viruses, pathogens, infections, pesticides, altered enzymes or
hormones, etc., in the tissues of the thyroid gland. Such conditions can
also cause lumps, tumors, and cancer. Avoid chlorine and fluoride like the
plague, including fluoride found in toothpaste and added to drinking water.
The phosphoric acid used in soft drinks can also contain fluorine, which is
equally implicated. Chlorine, fluorine, and fluoride are chemically related to
iodine, and compete with it, blocking iodine receptors in the thyroid gland.
Outpatient medical hospital studies on overactive thyroid had a 90.9% cure
rate within a six month period when patients were treated with a fulvic acid
medication. (Yuan, Shenyuan; Tongren Hospital, Beijing; Fulvic Acid, 4 1988)

Treating thyroid tumor with Fulvic acid
Thyroid tumor, a commonly seen ailment, has been treated by
thyroidectomy surgical procedure (thyroid gland removal). From March
1977 to April 1980, Dr. Shenyi He and his coworkers treated 10 patients
with fulvic acid. The results were successful. Follow up visits with the
patients showed that in eight cases the tumor disappeared without
relapse.

Clinical data
Number of patients: 3 cases male and 7 cases female patients
Age: 17 to 36 Size and location of the growth: 3-4 cm x 4-5 cm, next to the
narrow band of the thyroid gland; 7 cases leaning left, three leaning right.
Time between detection of the tumor and when treatment began: 1
week to 10 years.
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Treatment
1 case study: fulvic acid syrup
6 case studies: fulvic acid tablets and fulvic acid injections
3 case studies: fulvic acid tablets, fulvic acid injections, and fulvic acid injection
applied to tumor growth

Diagnosis
The female patients with thyroid tumor were under 40 years of age. Tumors of all
sizes and shaped round or oval were observed and had a firmer texture than the
normal gland. Its shape was better defined and slow-growing. There was no pain
when pressure was applied. It went up and down when food was being swallowed.
Patients rarely experience any discomfort and thyroid functions were tested
normal.

Standards for evaluation of the therapeutic effects
Cured - After three courses of treatment, the tumor disappears;
Effective - After three courses of treatment, most of or part of the tumor shrinks;
Not cured - After three courses of treatment, the tumor remains the same size.

Methods of treatment
1. The regimen consisted of 20 days of three times a day intake of 10 ml syrup
containing 50% fulvic acid. The same regimen is repeated another two times.
2. The regimen consists of 20 days of intramuscular injection with a 2 ml dosage
containing 0.20% fulvic acid twice daily.
3. One injection in the tumor region, 4 ml of 4% fulvic acid.
4. The regimen consists of 20 days of taking fulvic acid tablets (0.3 x 4#), three times a
day. Source of material: The preparation room of the Humic acid purification factory
at Ruichang School prepares the fulvic acid syrup. People’s Hospital in Ruichang
County manufactures fulvic acid tablets and the solutions for fulvic acid injections.

THYROID TUMORS
(FOLLICULAR ADENOMAS)
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Analysis of Therapeutic effect within this case study group
Two patients after one course of treatment found their tumor to have
disappeared; four patients found their tumor to have disappeared after
two courses of treatment; two found their tumor to have disappeared after
three courses of treatment; one patient did not complete the treatment;
one patient after one course of treatment found the size of the tumor
reduced, it was followed by surgically removing the growth.

Summary
The thyroid tumor is a follicular adenoma. It is shaped like a pocket with
the inner wall as shrunken follicles, some appear solid, arranged randomly,
partially fiber-like, possibly due to the action of fulvic acid.

Case studies
Case 1: Ms. Wang, 34 years old, is a married factory worker. In March
1977 she experienced soreness in her elbows and discomfort in her neck.
A growth in the size of a ping-pong ball was found in her neck. She was
examined as an outpatient and diagnosed as having a thyroid tumor. After
being treated with fulvic acid syrup for two months, the tumor shrank and
eventually disappeared. Follow-up visits showed there was no recurrence.
Case 2: Ms. Zhou is a 36-year-old peasant, married. In October 1978 she
discovered a growth in the front of her neck. The examination showed that
the tumor had a size of 4 x 5 cm, detectable near the left side of the narrow
band. It was soft to the touch. It had a defined shape and did not hurt
when pressure was applied. It went up and down when food was being
swallowed. She was diagnosed as having a thyroid tumor. After a month
ís treatment using fulvic acid injection together with fulvic acid tablets, the
lump disappeared.
Case 3: Ms. Tan, 22 years old, is a teacher in a private school. In April 1977,
a lump as big as an egg was found in her neck area. She felt inhibited when
breathing. After three regimens with fulvic acid intramuscular injection, the
lump was reduced in size. There has not since been a relapse.
Case 4: Mr. Liang, 17 years old, is a student. The growth in his neck was
discovered 6 years ago. It was located in the center leaning towards to the
right, its size 3 x 3 cm. Treatment started on April 2, 1979, consisting of
fulvic acid injection together with fulvic acid tablets. One month later the
lump began to shrink and two months later it disappeared. Follow-up visits
showed there was no recurrence.
Case 5: Ms. Luo is a 30-year-old married woman. For over a month she
felt there was a lump in her neck and her throat felt itchy. A tumor with
a size of 3 x 3 cm was detected upon examination, detectable near the
left side of the narrow band. It had a medium firmness to the touch and
when pressure was applied, it did not hurt. It moved up and down when
food was being swallowed. After two regimens of fulvic acid treatment
beginning on December 20, 1979, the lump disappeared.
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Points of understanding:

1. All 10 cases were out-patient treatments. Before and after treatment,
no other medicine was used. The disappearance of the tumor is, without a
doubt, the results of using fulvic acid.
2. According to related reports, fulvic acid has an anti-viral effect. It heals
cancer and allows the thyroid gland to be normal again.
3. The disappearance of the thyroid tumor may be related to the inhibition
of thyroid tumor cells, relating to the inhibition of its uncontrollable
growth.
4. Patients feel fine during treatment, free of any discomfort.
5. The treatment is simple and the cost of medicine is low. The patients are
freed of suffering from surgery and its related complications. Patients do
not need to lose work time.
6. Based on the limited case study, injections with syrup together with
tablets give fast results.
7. To ensure the best result, the patient is required to take the whole
course of treatment without interruption.
(Shenyi He, et al; Humic acid in Jiangxi Province, 1, 1982. In: Application of
Fulvic acid and its derivatives in the fields of agriculture and medicine; Chapter
34; First Edition: June 1993)

Outpatient medical hospital studies on thyroid tumors
Using fulvic acid, had a 90% success rate, with 80% having complete cures.
(He, Shenyi, et al; Humic acid in Jiangxi Province, 1, 1982)
The underactive thyroid gland requires sufficient organic iodine to function
properly. Organic means that it must come from a plant source, as part
of a carbon molecule. High quality, safe, and readily available iodine is
found in fulvic acid. Another safe and effective supplemental source of
iodine comes from kelp. A dose even as high as 2,000 to 3,000 mg of kelp
daily is safe and effective. Avoid chlorine and fluoride like the plague,
including fluoride found in toothpaste and added to drinking water. The
phosphoric acid used in soft drinks can also contain fluorine, which is
equally implicated. Chlorine, fluorine, and fluoride are chemically related to
iodine, and compete with it, blocking iodine receptors in the thyroid gland.
Thyroid hormone is made from tyrosine, an amino acid that the body
readily converts from phenylalanine, an essential amino acid. The body
breaks down proteins, turning them into these and many other amino
acids. Poor quality protein intake or conversion problems during digestion
and metabolism can limit tyrosine intake.
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This is especially true with people that have PKU (phenylketonuria), a
condition where their body cannot properly convert phenylalanine to
tyrosine. Low blood plasma levels of tyrosine have been associated with
low thyroid. Tyrosine is best taken on an empty stomach, with purified
water or fruit juice. Adult daily dosage for thyroid supplementation is about
1,000 mg, taken independent of milk or other protein foods, preferably an
hour before meals.
It is a well-known fact that an excess of one mineral can cause a deficiency
in another. A high amount of copper in the body is common to reduced
thyroid function. Too much copper can inhibit the function of zinc, which
is essential to the thyroid conversion process along with manganese, iodine,
iron, and selenium. Fulvic acids in the diet assist with maintaining proper
balance. They chelate and remove excess copper (or other minerals or heavy
metals), and help to nourish by supplying safe natural organic plant forms of
minerals in the proper balance as nature intended.

THYROID HORMONE PRODUCTION
IODINE AND TYROSINE
ARE PROCESSED IN THE
THYROID GLAND TO
CREATE THE ESSENTIAL
T3 AND T4 HORMONES
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TUBERCULOSIS
Tuberculosis Solutions
Humic and Fulvic soil substances hold Tuberculosis solutions, an obscure
and highly technical U.S. Government report shows that there is a direct
correlation between natural soil substances (humus, humic, fulvic) and
the absence of tuberculosis in humans. This report and many other
studies reveal that certain humic extracts, particularly fulvic acids, contain
a magnificently powerful spectrum of natural micronutrients,
phytochemicals, anti-viral and antibiotic-like agents that directly inhibit
and destroy disease pathogens while fortifying and regulating the immune
system, increasing overall health. In the report, these extracts, although
undetermined at that time, are described as being as potent as penicillin in
equally small amounts.
"The present form of agriculture, to which our biological agriculture is
opposed, leads to the ruin of soil and health and will eventually bring about
the death of humanity." - Professor Louis Kervran
Professor Louis Kervran was Minister of Health for France and a member
of the New York Academy of Sciences this report, a U.S. Govt. Information
Circular from the U.S. Dept. of Interior, Bureau of Mines, shows a direct
correlation between exposure of coal miners to humic substances and
their complete absence of tuberculosis. Many scientists have shown that
these various anti-pathogenic substances are produced by beneficial
microbes common to rich humus soils. The microbes concentrate and
convert higher plant matter forming soluble compounds (fulvic acids) that
are readily transported to a new plant’s roots and on into the entire plant,
often accumulating in specific areas of the plant. The government report
discusses the curious fact that a high concentration of still-living microbes
were discovered to be dispersed throughout the interior of all raw humic
substances, with the ratios, types, and species consistent with the various
types of humates. Many of the strains of microbes were identified to be
from the very same families responsible for some of the pharmaceutical
industry ís most well known, latest, and highly respected drugs and
antibiotics, which interestingly are all found in healthy topsoil.
Although the various studies in the government report showed that
scientists knew and identified the different species and types of microbes
and were familiar with the antibiotic substances they produce, the
powerful anti-pathogenic substances they were successful in isolating from
humates could not themselves be identified. The speculation is that these
substances encompass nature’s entire spectrum of known and yet to be
discovered antibiotics. The extracts isolated from humic substances had
activity comparable to or better than that of penicillin at similar or even
higher dilution rates. The various studies showed that besides preventing
tuberculosis among miners, the unique and varied disease-fighting
substances were found to have activity against many other human disease
pathogens, and activity against plant-pathogenic bacteria as well.
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Research
Recent scientific research is gradually unraveling the mystery and is
showing that one of the reasons why individual humic related antibiotic
substances are hard to identify is because such an immense and diverse
spectrum exists, which have all become combined together molecularly,
and also modified and interlinked with one another. One area of immense
interest that has been identified is the quinoid groups, consisting of
quinonoid, quinolones, quinones, etc. Pharmacologists are finding that
these substances are some of the most powerful antibiotics ever
and that some of them fortify and increase overall health by increasing
resistance to disease. The quinoid groups are very common to high-quality
humic extracts, especially certain fulvic acids.
Ancient plant deposits that were buried but never turned into true coal
still remain organic in form, and are commonly referred to as humic,
humates, fulvates, lignite and leonardite, and are found in close proximity
above coal. These humic compounds are identical to the black and brown
humus found in the very richest soils. This government report discusses
the fact that these same anti-pathogenic substances have also been
traced by biochemists into many plant species, and function the same
as protective mechanisms found in various plant parts, especially the coats
of seeds. Also of interest is the fact that scientists insist that the activity and
function of humic matter in fresh humus soil will work identically to that
found in ancient humic deposits, although the ancient deposits contain
substances that are much more highly concentrated.

Epidemic
Tuberculosis is declared a global epidemic with incurable strains spreading
throughout the U.S. The World Health Organization has declared
tuberculosis a global emergency and epidemic. One-third of the world’s
population is now infected with tuberculosis. More people died
worldwide last year from tuberculosis than in any other year in history.
This year over 8 million people will contract tuberculosis, which kills 3
million people annually. Multi-drug-resistant strains of tuberculosis have
now been identified in 42 states in the U.S. Large numbers of people are
now infected without knowing it, and any of them could eventually develop
the disease. Incurable drug-resistant strains are easily passed on, and
currently, 50 million people are at serious risk worldwide. Drug-resistant
Tuberculosis found in 42 states of the USA Reports from various Centers
for Disease Control shows that drug-resistant tuberculosis is showing up
across the U.S., now in 42 states, according to William Bishai, M.D., Ph.D., a
Johns Hopkins immunologist. Various CDCs report that this is a big increase
over the past years. Dr. Lee Reichman, executive director of the New Jersey
Medical School National Tuberculosis Center in Newark, says that the
states with the most significant increases are not the 14 states where this
epidemic started 10 years ago. It is not the states we would expect, he said,
which would normally include New York, New Jersey, Texas, and California.
He said it is actually the Southern and Midwest states which are reporting
multi-drug-resistant tuberculosis.
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"there's a lot of people out there in 42 states infected" Dr. Lee
Reichman, National Tuberculosis Center "The hidden thing there, is
when you are looking at multi-drug resistance (MDR), you are looking
at actual cases of tuberculosis -but only 10% of people ever infected
get to be a case," said Dr. Reichman, "So that means there. is a lot
of people out there in 42 states infected with MDR who have not yet
gotten TB - they may or may not (develop the disease)." Dr. Reichman
says that there are many serious medical concerns associated with
treating TB. "These things are saying we’ve still got problems to solve
and we better solve them. Otherwise, in three to four years people
are going to be saying, “there’s another TB epidemic, my God, we’ve
got to do something about it,” Reichman said. An urgent call to action
to reduce incurable TB strains "Alarming" rates of multi-drug resistant
strains of tuberculosis are appearing in every country, with some
"hot zones" appearing where tuberculosis has become virtually
incurable, according to Dr. Ariel Pablos Mendez of New York City’s
Columbia College of Physicians and Surgeons, the lead author of a
new study. He went on to say that people with resistant strains can
pass an incurable infection on. Representatives from the Centers
for Disease Control and Prevention in Atlanta said that “the stage is
being set for a substantial increase in the incidence of drug-resistant
tuberculosis in many countries... They also said that “the findings
should be interpreted as a call to action to reduce this threat.” Global
emergency: One Third world population TB infected. One-third of
the world’s population is infected with tuberculosis bacterium, with
eight million people developing the disease every year. Tuberculosis
is an epidemic and has been declared a global emergency and major
public health threat.
According to the World Health Organization official, Levon
Arevshatian, “It is estimated that TB kills some three million people
per year, representing more than five percent deaths globally.” New
therapies needed against TB, the most lethal of all infectious diseases
Worried by the fact that tuberculosis has become epidemic, and kills
more people each year than any previous year in history, the World
Health Organization sent a warning to the international community
to apply new therapies with greater rigor. They say that currently,
50 million people are at risk of infection with drug-resistant strains,
which raises the cost of the usual treatment from $2,000 to an
average of $250,000 per patient. Tuberculosis is currently the most
lethal of all infectious diseases for both children and adults. Between
two and three million people die from tuberculosis each year. TB
report “indictment of our public health system,” says congressman
A congressional report describes efforts to combat TB as being
complicated because of the emergence of strains resistant to anti-TB
drugs. In the report, congressional analysts describe how new cases
of tuberculosis are increasing at an alarming rate. Representative
Ed Towns, D-N.Y., chairman of the House Governmental Operations
subcommittee on human resources, said: "This is a chilling report; it
is an indictment of our public health system."
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ULCERS
Studies of patients with gastric and duodenal ulcers showed that 91.1%
had condition improve when treated with fulvic acid. Treatment
showed no side effects, substantially diminished pain, with few relapses,
with 61.1% of patients being completely cured.
(Xinsheng Zhu, Fulvic Acid, 9, 1991)
Hospital patients treated for chronic ulcerous colon infections had a 92.6%
success rate when treated with a fulvic acid enema.
(Yuan, Shenyuan; Fulvic Acid, 4 1988; in Application of Fulvic acid and its
derivatives in the fields of agriculture and medicine; First Edition: June 1993)
Since that time, many medical schools and hospitals in China have engaged
in extensive studies on the toxicology and pathological aspects of humic
and fulvic acids in Advanced Bioceuticals and their clinical applications.
Hundreds of research papers have now been published nationally in
China, and some have appeared in international journals and have been
presented at various meetings outside of China.
Studies show that humic, and especially fulvic acids do occur naturally in
the human diet. Water from streams and rivers running through forested
land contain dissolved humic and fulvic acids. Humic and fulvic acids occur
in living plants grown in organic humus containing soils, and humic and
fulvic acids have been isolated from live plants. Humic and fulvic acids have
been found in the gastrointestinal tract of humans and animals and are
absorbed. They circulate with the blood and are metabolized in the liver.
In 1988, Dr. S. A. Visser reviewed the medicinal value of humic substances
in an article entitled: "Effects of humic substances on higher animals and
man; the possible use of humic compounds in medical treatments", which
was presented at the International Humic Substance Society meeting in
Sevilla, Spain. His findings showed that the medicinal applications of humic
and fulvic acids can be external as well as internal.
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VIRUSES
Genetic diversity-independent neutralization of pandemic viruses (e.g.
HIV), potentially pandemic (e.g. H5N1 strain of influenza) and carcinogenic
(e.g. HBV and HCV) viruses and possible agents of bioterrorism (variola) by
enveloped virus-neutralizing compounds (EVNCs).

Abstract
Genetic diversity and hypermutation contribute to difficulties in developing
a vaccine against viruses like HIV and influenza. There are currently no
known immune correlates of protection against HIV. This has made
the development of a vaccine against HIV that would provide sterilizing
immunity in the near future an impossible task.
The abandonment of a recent AIDS vaccine human trial due to a failure
to elicit a protective sterilizing immune response confirms that empirical
attempts to develop a vaccine may result in failures. Also, the difficulty
in predicting the next pandemic strain of influenza may make it difficult
to respond rapidly should there be an outbreak. Therefore, it is time to
explore broad-spectrum agents that can target either the lipid portion
of the envelope or the sugar moieties of the glycoproteins or the rafts
(regions within viral and cell envelopes where a higher concentration of
the glycoproteins exist). Broad-spectrum agents that neutralize the viral
infectivity by binding to the envelope lipid or sugar moieties will not be
affected by the vagaries of hypermutation of surface antigens. This is
because the post-translation modification is a host function.

EXTREME MEASURES
WILL NEED TO BE
TAKEN IF VIRUSES
CONTINUE TO BECOME
RESISTANT TO
PHARMACEUTICALS
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Review of agents present in pomegranate juice
Polyphenols, beta-sitosterol, sugars, ellagic acid, and fulvic acid, described
here as the Envelope Virus Neutralising Compounds (EVNCs) and complex
molecules like lectins and mucins.
Pomegranate juice was previously reported to inactivate HIV and further
shown by our group to inactivate influenza, herpes viruses, and
poxviruses. A formulation consisting of fulvic acid, a complex mixture of
compounds was previously reported to render vaccinia virus, HIV and SARS
virus non-infectious. Recently, both fulvic acid and pomegranate juice have
been shown to inactivate genetically diverse strains of influenza including
H5N1, further confirming the broad-spectrum nature of these agents. How
EVNCs will be used in developing a vaccine achieving sterilizing immunity
or prophylaxis needs to be researched.
Humic substances are nature's most powerful antiviral. The relationship of
viruses to cancer is not too surprising, considering the mounting evidence
that shows that there is a missing link in our food chain that is allowing
viruses to run rampant in their attack on humans, animals, and even our
food crops. What may surprise you most is that drug companies have
sponsored extensive secret studies for the purpose of profiting
from this dire situation, when in fact inexpensive and effective natural
solutions exist. This entire website documents the relationships. Of
immense interest is the fact that medical hospital studies show that
difficult viral respiratory illnesses common in children are readily resolved
with fulvic acid dietary supplementation. Fulvic acid is a humic extract
common to rich organic humus soil and also certain ancient plant deposits.
Many medical studies show that humic substances, especially fulvic acids,
have the power to protect against cancer AND related cancer-causing
viruses. Studies often show a reversal of deadly cancers and tumors using
special humic substance therapies. Many studies and extensive references
exist. Search keywords: respiratory, tumor, virus, cancer. Also, see the
following articles for more information: Common Virus Shows Link To
Brain Cancer In Children Incurable HIV or Aids virus is destroyed by humic
extracts. The epidemic now has over 33 million people infected. Cancer is
the second leading cause of death in the US, humic extracts arrest cancer
growth according to medical studies on the development of the medicinal
applications of Fulvic acid in China.
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