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High-dilutions as mercury’s chelating agent

Abstract

Background: Mercury (Hg) is one of most relevant toxic metals. High Hg concentrations
in professional environments are detected. During years they have been searching forms
to decrease heavy metals toxicity in vivo using chelating agents or other competitive
substances. The same toxic metal high-dilutions, shows its effectiveness, even pre or post
treated poisonings. Homeopathy can act controlling metal poisoning levels in leaving
organism.

Objectives: This work proposal was to evaluate the homeopathic medication action during
Hg contaminated patients’ treatment, observing mercury concentration in different tissues.

Methods: 52 patients were evaluated clinical and laboratorial. They had been selected and
distributed blindly and at random in 2 groups Placebo and Mercurius solubilis. The choice
of the homeopathic medication was made from the similitude homeopathic principle. Those
patients had been submitted to the Hg blood, urine and in the hair analyses and life quality
questionnaire (SF36) before the beginning of the treatment, in 30 and 60days also.

Results: By the end of the treatment it had a significant Hg hair level reduction in those
individuals treated with homeopathic medication, beyond the presence of indications of
the increase Hg urinary elimination and improvement of aspects of the quality of life as
functional capacity, vitality and reduction of painful sensation.

Conclusion: This study showed that Hg high-dilution was effective in treating mercury
contamination, without collateral effects as chemical agents. Further studies with a
bigger population are necessary to a greater comprehension about the effectiveness of the
homeopathic treatment.
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Introduction

Metals are probably the toxic elements that human beings have
known longer than any other. We have used mercury (Hg) since
ancient times.! In 370 A.D. Hippocrates described abdominal
cramps in workers who extracted metals and Pliny the Elder (23-79)
refers to mercury and arsenic poisoning.” In fact, Hippocrates was
concerned with environmental contamination in his medical practice.
Some of his principles of epidemiology and therapeutics influenced
Hahnemann’s work and were discussed by Paracelsus and later by
Robert Boyle, who focused on “emanations” as the cause of illness
(Hunter & Davis, 2000). In 1830 Hahnemann listed approximately
1,260 different symptoms related to mercurial intoxication.’ Literature
has shown the risks of excessive Hg-occupational exposure. In
Brazil, industrialisation spread the use of the metal in urban centres.
High mercurial concentrations have lately been detected in work
environments, particularly dental surgeries.

Mercury is a non-essential, toxic and cumulative element, and
mercury compounds’ toxicity varies according to chemical form,
means of intoxication, dosage and time of exposure.* Urban workers
may become Hg-contaminated through the use of agro-toxic
substances containing chlorine-alkalis, the industrial production of
Hg-lamps and medical equipment, and the sterilisation of surgical
equipments with mercury tensiometres and the handling of dental
mixtures containing Hg.® Mercury is a potent enzyme inhibitor, with
high affinity for —SH groups, high-molecular-weight proteins with
membrane structural function.®

It has recently been observed that early nephro and neurotoxicity
may develop as a result of Hg poisoning depending on the sensitivity

and susceptibility of each subject.” Studies have established a protocol
to evaluate the neuro-toxic effects of dental workers’ exposure to
Hg amalgam.® These studies have shown neuropsychological and
behavioural alterations, including under low, but prolonged exposure.!

Blood, urine and hair are available biological materials and provide
reliable indicators for evaluating the extension of Hg contamination.?
Due to its biochemical constitution as tissue, hair is exposed to the
organism’s internal metabolic environment, including blood, lymph
and extracellular fluids.” It is assumed that Hg concentration in
the hair is proportionate to that in the bloodstream, reflecting the
general organic contamination of this metal Hair mineralogram is
an examination of human tissue that tends to accumulate biological
minerals and toxic elements in its protein structure. It is considered
to be a reliable biological indicator of contamination by toxic metals
because it enables study physicians to evaluate Hg concentration
over time® via such techniques as cold vapour atomic absorption
spectrophotometry, which causes the mercury contained in the
biological material to be released. Hg hair concentrations compatible
with the appearance of symptoms vary between 50-125ug/kg,
reflecting plasmatic concentrations compatible with the initial effects
of the intoxication, such as paresthesy.’

Mercurial blood concentration tests indicate exposure to organic
and inorganic Hg, which may have been caused by the consumption
of contaminated food products. This test should be conducted early
because mercury remains in the bloodstream for only a few days after
exposure. '’

Mercury can be removed from the organism by chelating agents via
the formation of a chemical complex which includes the metallic atom.
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This compound is eliminated by renal excretion. Initial chelation was
accomplished using BAL (2,3-dimercaptopropanol or dimercaprol
- British Antilewisite), CaNa2-EDTA (calcium disodium edentate)
and penicillamine with toxic allergy-like reactions, renal damage and
haematological alterations. Inrecent years DMSA (dimercaptosuccinic
acid) and DMPS (sodium dimercaptopropanesulfonate) have been
used in hastening removal of mercury compounds,' but they have
caused side effects in approximately 42% of patients."!

A promising strategy to prevent harmful effects is the use of ultra
dilutions of these substances, which induces tolerance and cellular
recovery. This phenomenon is known as “protective hormesis”
(stimulant effect of ultra dilutions) and occurs in several organic
systems and with various chemical components.'? The same substance
that caused an imbalance in organic homeostasis or pathology will
help in the recovery of such processes. In French and Brazilian
studies, low centesimal potencies (such as 7CH, 15CH, 30CH) of
toxic metals are used as chelating agents.'*!* Patients usually respond
well to therapeutic testing when administered low decimal doses such
as 3D, 5D, and up to 60D in some cases'?

The study of ultra dilutions in experimental toxicology initially
assessed the in vivo effect of using dynamised Hg to protect Hg-
induced intoxication. Studies with mice submitted to HgCI2 in high
dilutions (10-18 and 10-30) showed an ultra dilution protective effect
against induced acute mercury intoxication.'*"'® The different dilutions
studied have a particular action in chronic tissue metal deposit. This
phenomenon was observed even in those animals whose urinary
elimination had ceased weeks before during the intoxication process.'
An ultra diluted dose of HgCl2 used as pre-treatment in fibroblast
cellular culture showed a significant protective cellular response to
an intoxication caused by the substance itself.!*?° Pre-treatment with
infinitesimal doses administered intraperitoneally, subcutaneously and
orally reduced mice mortality. The tolerance these animals acquired
after being preventively treated with high dilutions of such metals as
Hg, Cd, As and Pb proved to be not a local but a systemic reaction.?!

Objectives
General objective

To evaluate the effectiveness of ultra dilutions as toxic metal
mobilising agents.

Specific objectives

i. To evaluate the effectiveness of ultra-diluted Mercurius
solubilis in the treatment of mercury contaminations.

ii. To study the behaviour of two ultra-diluted Mercurius
solubilis potencies (7CH and 12CH) in the treatment of
occupational mercury contaminations.

Methodologies
Casuistic methodology

The study was conducted with 52 patients presenting mercurial
contamination, randomly selected and blindly distributed into two
different groups: one receiving homoeopathic medication Mercurius
solubilis (7 CH and 12 CH) and the other a placebo. Sampling was
heterogeneous regarding age (over 18), gender and race.

The study lasted for 60days, with two returns (every 30days) to
evaluate the evolution of Hg blood, urine and hair concentrations
concurrently with the patient’s general state of health. It included
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occupationally exposed Hg-contaminated patients in good clinical
conditions and with initial Hg urinary dosage lower than the maximum
biological index allowed in Brazil (which, according to its Ministry of
Labour, is 35pg/ml of urinary creatinine for dental professionals and
workers).

The following patients were excluded: those who had, during the
six months preceding the study, taken any medication that might have
affected their tissue Hg content, such as EDTA, BAL, DMSA, etc;
and those who did not comply with the protocol, either for not taking
the medication as instructed or for not returning to the following
appointment.

Collection and analysis of biological materials

Blood, urine and hair samples were collected before the beginning
of treatment (T1). After the 30first days (T2) new blood, urine and
hair analyses were performed. Patients continued the treatment for
another 30days (T3) using the same dosing and administration, i.e:
7days taking medication, 14days of interruption, then another 7 days
of medication. A clinical and laboratory re-evaluation of the patients
was conducted subsequently.

The methodology applied to read blood, hair and urine samples
was that proposed by Laszio Magos and Thomas W Clarkson,?
modified for hair analysis. Determination of hair Hg concentration
was obtained via cold vapour atomic absorption spectrophotometry
(CV-AAS). The equipment used was a model-1255 LDC Analytical
Mercury Monitor (LDC, Riviera Beach, FL) connected to a
model-3435 HP multimeter (Hewlet Packard, Palo Alto, CA) and
a Neptune Dyna bomb (Magnetek Universal Electric, USA). HG
measurement accuracy was ensured by the use of hair international
standards provided by Hair Mercury Comparison Program (Ottawa,
Ontario, Canada). The analyses were conducted in the Environmental
Chemistry Laboratory of the University of Brasilia (Brazil). Urine and
hair were analysed in Hg monitor via cold vapour atomic absorption
spectrophotometry (CV-AAS) and evaluated by different types
of spectrographic equipment, given the different Hg levels in the
samples. Blood was analysed in a cold vapour fluorescence device in
a flux injection system.

The study physician did not know that part of the patients had been
assigned ultra diluted Mercurius solubilis (7TCH and 12CH) and that
the control group had been administered with the inert medium. Both
homoeopathic remedies and placebo doses were initially given to
patients during 7 consecutive days, 7 drops, twice a day. Medication
was interrupted for 14 days (during the homoeopathic aggravation
phase according to Kent’s dynamic clinical prognosis > this therapy
being repeated for a further 7days.

The medications used in this protocol were in accordance with
the prevailing regulations of Decree 57.477/65, which provides
for the handling, pharmacopoeia, industrialisation and sale of
homeopathy-related products, administrative rule 1180 dated August
1997, concerning the 2nd edition of the Brazilian Homoeopathic
Pharmacopoeia and resolution 23, dated 6 of December, 1999 and
issued by the Brazilian Bureau of Sanitation Surveillance.

Therapeutic methodology

Mercurius  solubilis was prepared in potencies 7CH (10-
16 M) and 12CH (10-24 M), diluted and dynamised according
to the Hahnemanian centesimal scale method and the Brazilian
Homoeopathic Pharmacopoeia.
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Highly-diluted HgC12 solutions were prepared and provided by the
homoeopathic pharmacist in charge. The homoeopathic medication
was prepared by grinding 1g of HgClI2 with 99g of lactose for one
hour in a porcelain mortar. The first dilution (10-2 or 1CH) was
obtained at the end of this hour. The second potentisation/trituration
(10-4 or 2CH) was obtained by taking 1g from the first potentisation
(or first trituration) and once more adding 99g of lactose. The same
procedure was repeated to obtain the third potentisation/trituration
(10-6 or 3CH). Next, to obtain the fourth dilution (10-8 or 4CH) in
the fluid phase, 1g from the third potentisation/trituration was taken
and diluted in a 20% aqueous alcohol solution, after which it was
strongly shaken 100times (this process is also known as “succession”
in homoeopathy). To obtain the desired dilutions and potentisations
from the fifth dilution on, 1g from the previous fluid was taken and
99g of a 70% aqueous alcohol solution was added, after which each
solution was shaken 100times.*

Statistical methodology

The study’s interest lay in the comparison of the data obtained from
the three different groups at three different moments (pre-treatment,
and at 30 and 60days). Therefore, the statistical method chosen
was a Linear Model with Repeated Measures, using the structure of
adequate variances according to the data. Two groups were taken into
consideration: placebo and homoeopathic medication. The patients
treated with Mercurius solubilis were analysed ensemble, regardless
of the homoeopathic potency they were taking (7CH or 12CH). This
method allowed comparisons both between the groups and among the
different moments of the study.”

Results

The study was conducted with 52 Hg-contaminated patients: 22
males and 30 females. Blood, urine and hair analyses were performed
for diagnostic confirmation of the contamination symptoms and were
repeated 30 and 60days after the medication was administered. The
subjects were divided into two different groups:

Group I: Placebo (n = 28)
Group II: Homoeopathic medication Mercurius solubilis (n = 26)
Identification and clinical data

The subjects presented very similar heights and ages: the majority
were approximately 1.7metres tall and aged around 40 (Table 1). On
average, the intoxication period of the patients in the placebo group
(12years) was slightly longer than that of the group taking medication
(9.2 years). However, in the former group the percentage of patients
who had previously received treatment (8%) was lower than that in
the medicated group (15.4%), which also showed a higher percentage
of patients with lesions (22.7%) than the placebo group (16.7%)
(Table 1).

Comparison of variables related to identification and
qualitative clinical data

The T-student test was used for the comparison of the variables
(age, height and time of intoxication) between the two groups. Since
for all the situations observed the significance level had values greater
than 0.05 (p>0.05), it can be concluded that there is not a statistically
significant difference among averages of age, height, period of
intoxication, presence of previous treatment and presence of lesion
between the two groups. The Qui-square testing was used for the
qualitative variables in order to study any likely association between
the classes of characteristics and the groups. There were no such
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associations between the variables and the groups, which indicate that
the percentages for the placebo and medication groups were similar.

Table | Sample characteristics

X Group

Variable Placebo Medication

Age (years; average = SD ) 402 £ 10.1 41.6 £ 125 0.653
Height (meters; average * SD) 1.70 £0.09 1.67 £0.06 0.319
Period of intoxication (years;average + SD) 12+ 12.8 9.2+ 8.0 0.370
Gender (% of males) 46.2 385 0.575
Previous treatment (% yes) 8.0 15.4 0.686
Presence of lesion (% yes) 16.7 22.7 0.605

Comparison of laboratory parameters

The repeated measure variance analysis technique was applied to
the following comparisons since they were made between the groups
at different moments. The test characteristics were the same as those
previously described.

Statistical evaluation of mercurial

concentration

urinary

There was no statistically significant difference between average
Hg urinary concentration values between the groups, not even between
the rate standard deviations (p>0.05). However, there is evidence of
increased Hg urinary excretion in the medication group around the
30thday of treatment, a tendency which decreased subsequently.

Statistical evaluation of blood mercury concentration

There was no statistically significant difference between average
Hg blood concentration values between the groups, nor between the
moments. Hg serum concentration in the studied period of time did
not prove to be a reliable indicator for assessing the treatment, since it
does not distinguish between the groups.

Statistical evaluation of hair mercury concentration

The significant differences (p<0.05) of hair rate averages
above were among the moments studied and between the groups.
Concerning the groups, in all samples the average value was smaller
in the medication group. Multiple comparisons between main effects
were performed in order to identify at which moment values differed
from one another. There is no difference only between the values at 30
and 60days, and the initial value is different from that obtained from
the two other samples (30 and 60days).

Discussion

High concentrations of both essential and non-essential metabolic
elements can accumulate in the body until toxic levels are reached.
Out of non-essential elements Hg is one of the most harmful to human
health.

Mercurial intoxication can be analysed from two basic sides, both
directly related to health: one is the environmental destruction and
the other is the genetic damage caused to human beings, particularly
those socially and economically involved in some type of professional
activity subject to clastogenic and mutagenic substances and agents.?

This paper wanted to study the therapeutic use of ultra-dilutions
not only taking into account the various parameters of mercurial
contamination evaluation but also prioritising treatment in a systemic
manner, i.e. observing the validity of its application as mercury’s
mobilising agent in the tissues.
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Figure | Hg Urinary Concentration in the control group and in the group
receiving homoeopathic medication.
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Figure 2 Hg Blood Concentration in the placebo group and in the group
receiving homoeopathic medication.
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Figure 3 Hg concentration in the hair of the patients in the control group and
in the group receiving homoeopathic medication.

The fact that individual sensitivity and susceptibility vary in the
population should not be disregarded. Damages to health arising
from Hg occupational contamination are aggravated by exposure
to environmental and other sources of contamination. Intervening
variables such as dietary and social habits, hydric contamination,
medications, cosmetics, dental amalgam, geographic location and
mercury’s chemical interaction with other environment components
add to the toxic load caused by mercury.?

Human exposure to Hg can be evaluated by its concentration in
tissues and biological fluids. Hg hair level is a parameter for chronic
contamination.?’

Early diagnosis and treatment are important to control poisoning
evolution in either household or professional environments and
prevent such irreversible damages as neurological sequelae.”® It was
observed that the use of ultra dilutions can significantly contribute not
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only to the biological control of environmental exposure to Hg but
also the early treatment of mercurial intoxications.

An effective metal intoxication treatment depends on the
therapeutic agent’s ability to penetrate intracellular spaces and
mobilise the metal deposited there. This study assessed the toxic metal
tissue mobilisation caused by the use of ultra diluted medication.

When ultra diluted remedies follow the principle of similitude they
may trigger certain phenomena that accompany the dynamic process
of cure. These reactive variants, such as the positive excretory response
to Hg, which was observed around the 30th day of treatment, may
have diverse origins. Patients taking Mercurius solubilis presented
increased Hg urinary excretion followed by decreased mental
symptoms.

Infinitesimal doses of toxic metals can trigger the elimination of
the same toxin from the organism. Patients rapidly present improved
clinical conditions and quality of life without classic chelation’s
inconvenience of depleting essential minerals from the organism.
Orally-administrated infinitesimal doses have proven to be efficient,
rapid and risk-free.!32%3

In his study on the relation between infinitesimal doses and the
kinetics of elimination, Wurmser® showed in experiments with
mice that ultra dilutions of a given toxic substance can trigger the
elimination of the same toxin from the organism. The toxic element
becomes “motile” and is eliminated by the action of these low doses.
The tissue cells that had been previously sensitised by the toxin during
the intoxication process begin to be desensitised by the homoeopathic
medication.®® This study observed biological signs of this
desensitisation in the group of patients treated with the ultra diluted
homoeopathic medications Mercurius solubilis 7 CH and Mercurius
solubilis 12 CH.

Under a cellular-level isopatic point of view, self-recovery may
be triggered by the use of ultra dilutions of the same substance that
led to imbalance in the organism. This stimulant effect will manifest
in a growing activity of the cellular expression of protective proteins’
genetic program, supplementing their cellular production with
subsequently increased resistance to the aggressive agent.’!

The residual elimination caused by the homoeopathic medication
represents from 5 to 10% of the toxic metal in the organism'**° and
favours the likelihood of ultra diluted solutions being used in challenge
testing. This study observed increased Hg urinary elimination, thereby
suggesting this type of residual elimination.

In the last decades, reports on the action of ultra diluted chemical,
biological and physical agents have become increasingly common.
Ultra dilutions of substances coming from cytokines, hormones,
minerals and biological tissues have been used to influence the
immune system by inducing a protective and restorative response of
cells.?? This study evaluated the efficacy of ultra diluted quantities of
the toxic metal itself in the treatment of Hg poisoning.

Patients usually responded well to therapeutic testing with low
potencies of ultra diluted remedies, such as D3 and D35, but ultra
dilutions may reach D60 in some cases. This study observed the effect
of ultra diluted homoeopathic medications Mercurius solubilis 7
CH and Mercurius solubilis 12 CH on the reduction of Hg tissue
concentrations.

Hormesis is the stimulant effect of subinhibitory concentrations
of toxic substances on a living organism, a non-specific phenomenon
that enhances the latter’s resistance and growth. This ‘action v.
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reaction’ model suggests the efficacy of vital force activity in
combating intoxications.** Hormesis refers to the observation of those
phenomena occurring on a living organism when they are exposed to
high doses.* This study observed decreased concentration of Hg hair
contamination followed by increased Hg urinary elimination (Figures
1-3).

The dynamic nature of ultra diluted medications can be interpreted
as an informative action between similar structures. The medication
carries a fraction of the information that has affinity with the organism.
It is a real process of communication, in which the biological system
interprets the information it receives. The medication thus informs
the organism about its intrinsic organisation and triggers the organic
response seeking homoestasis.

To search for high dilutions’ action mechanism requires an
approach of physical, molecular and biological nature. Physical and
molecular aspects intervene in the solvent via the potentisation, which
justifies the specific action of potentised medications. Biological
aspects suggest the pharmacodynamic interaction between medication
and biological receptor. Several research models have been developed
based on this physical-molecular, biological and clinical view, but
none of them has been able to include all the integrated mechanisms
of these diverse areas in a single paradigm that explains the complex
interaction between biological the phenomenon and the medication
potentised in a high dilution. Even though there are still many
questions to be answered by following papers on this matter, this
clinical essay observed this interaction of physical aspects (potentised
medication), molecular aspects (use of same poisoning substance) and
the impact of these aspects on the biological material (reduced Hg
concentration in the hair).

Metal dilutions’ protective effects on the treatment of poisoning
with the same metal were shown by the law of identity."”® In theory,
the most sophisticated concept used in association with ultra dilutions
is related with the identity law, which governs the stimulant and/or
intoxicating nature of substances. This concept is utilised to explain
in the both theory and the homoeopathic principle of similitude, based
on the assumption that a living organism can reach an ‘Organiser
Response’ capable of stimulating metabolism at various levels. This
is the reason why increased Hg urinary elimination (Figure 1) was
observed during the study when the last Mercurius solubilis (7 CH
and 12 CH) ultra dilutions were administered, followed by reduced
Hg concentration in the hair of patients after treatment.

Apart from showing significant signs of homoeopathic
medications’ real therapeutic usage in individual toxic situations, the
results obtained in this study suggest that Homoeopathy can be used
in large scale in public health helping in the prevention and treatment
of populations exposed to environmental contamination. This concept
can also be applied to labour medicine minimising either preventively
or therapeutically the impact of likely workers’ intoxications.

Conclusion

The results suggest that homoeopathic medications are effective
as toxic metals’ chelating agents by which mobilise Hg-contaminated
tissues. The study observed reduced Hg concentration in the hair of
patients and increased Hg urinary elimination.

Homoeopathic solutions Mercurius solubilis proved its efficacy
in the treatment of mercurial contamination. Both Mercurius
solubilis potencies (7 CH and 12 CH) observed during the study were
effective in the mobilising the toxic metal. At the end of the treatment,
there was a reduction of Hg pathogenesis-related symptoms reported

Copyright:
©2017 Beringhs-Bueno et al. 7

by those patients receiving ultra diluted medication in comparison
with the placebo group. The group treated with the homoeopathic
medication showed improved quality of life, thus suggesting its
efficacy.

The use of ultra dilutions in the treatment of intoxications causes a
residual elimination of the toxic material. Homoeopathic medication
can be used in challenge testing for the diagnosis of metal poisoning,
which opens new fields of application for homoeopathy in toxicology
and epidemiology.
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