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SILVER POISONING

Le Sphinx Mystérieux, (The Mysterious Sphinx), Art Nouveau, Ivory, silver and bronze,
1897, Charles van der Stappen



Then one of the Twelve - the one called Judas Iscariot - went to the chief priests and
asked, “What are you willing to give me if I hand him over to you?” So they counted out
for him thirty pieces of silver.

Matthew 26: 14-16

One of the most beautiful and visually stunning art forms ever developed occurred at the
end of the Nineteenth century and the early years of the Twentieth. A brilliant generation
of artists wished to create a new international style that would see off the existing over-
embellished Victorian image that had dominated art for so long. It was to be a style for the
new century. In many ways it emerged as a response to the Industrial Revolution, that had
changed society for all time over the previous two centuries. Art Nouveau was this
response, and from it would evolve its more severe and minimalist expression, Art Deco,
seen in the 1920s and 30s. The Art Nouveau movement was led primarily from Belgium
and the artists of the Austrian Secession. Its swirling, haunting, organic - vine like forms
reflected nature in a distinctive stylized fashion and it struck an instant and powerful
appeal in Europe from where it rapidly spread to America and beyond. Art Nouveau broke
down the traditional barriers between the visual and applied arts, the decorative arts and
even architecture - its forms permeated all disciplines alike. It was strongly influenced by
Symbolism, ancient Celtic art and even Japanese art. Use was made of precious metals
now available in abundance from the plunder of European empires. Stunning works, such
as the Belgian master, Charles van der Stappen's Le Sphinx Mystérieux, were cast in the
materials of empire - silver, gold and ivory. Nowhere was the new genre more brilliantly
developed than in Belgium, whose artists inspired the world in all forms of Art Nouveau.
As innovative and brilliant as the new art form was however, it held a dark and sinister
secret.

In the late 1880s King Leopold Il of Belgium, not to be outdone in the pursuit of Empire
by his much larger and more powerful European neighbors - had established a vast region
of hegemony in the very heart of darkest Africa - the Belgian Congo - which had become
his own personal fief and source of immense wealth in the form of rubber and ivory, and
somewhat later in precious metals. Leopold expounded to the world his philanthropic
spirit of progress toward the barbarian interior of Africa. Belgium was seen as the great
civilizer of a hostile and savage land, only recently made know to the world, at all by
explorers such as Livingstone and Stanley. The Belgians were the “liberators” from
Arabic slavery and were bringing “enlightened” civilization and Christianity to the
ignorant millions of a vast hidden jungle realm. All Belgians prided themselves that their
small neutral nation had possession of 10 % of the African continent (over 80 times the
land area of their own nation), cleverly out maneuvering the great European Imperial
powers in France, England, and Germany. It was said that the "pygmies"” of Europe, had
accomplished the work of giants. But all of this was a complete fiction promoted by
Leopold himself - the reality was very different - and the deliberate suppression of this
reality would become known as the “great forgetting”. Three men, Edmund Dene Morel,
Joseph Conrad, and in more recent times, Adam Hochschild, and one woman, Deborah
Silverman, would work to make the world remember.

In 1897 Edward Dene Morel was a young employee of a Liverpool Shipping line that had
a monopoly on all shipping of cargo from the Belgian Congo. He supervised the loading



of goods on the docks going out to and coming in from the Congo. He was stunned at what
he discovered on these docks. Immense wealth was pouring in from Africa in the form of
rubber and Ivory, and precious metals. Believing in the myth that Belgium was bringing
civilization to the Congo, he assumed that outgoings would include medicines, books,
foods supplies for missionaries and the like - instead he found that virtually only three
commodities were being shipped to the region - guns, bullets and soldiers. As Morel
watched untold riches steaming into Europe with almost no goods being sent back to
Africa to account for their payment, he could reach only one conclusion for their source -
slave labor. From that moment he became the greatest advocate - on a world stage - for
the rights of Africans suffering the brutal exploitation of European imperialism.

And this was exploitation and brutality on a scale, previously seldom matched in history, a
fact forgotten for over the ensuing century and today still barely acknowledged. Estimates
have been made of deaths on the scale of 3-8 million being attributed to the effects of
enforced slave labor over the period of colonial rule in Belgium. Deaths from killing,
starvation, hardship, exhaustion and disease. On the other side of the ledger- about 1500
Belgians would die in Africa from direct conflict with the native population. A typically
brutal symbol of the Belgian regime in the Congo was the severing of hands. This act was
used virtually as a method of accounting - when a bullet was used to kill - then a severed
hand would have to be produced to document the kill, and macabrely to account for the
expense of the bullet! Eventually hands would be severed from the living, even from
children, to make the accounting books seem more favourable! In 1899 the plight of the
Congo was brought to the wider public by a young sea captain, Joseph Conrad, in his
book “Heart of Darkness” in which he gave a fictional account of a certain Mr. Kurtz, an
ivory-procurement agent, and the brutalizing of the native population that the trade
entailed. Conrad had sailed to Africa expecting to find an exotic and exciting land to
explore, the land of his childhood memories of explorers such as Livingstone. He was
shocked by what he found. He would later write he had witnessed the, "vilest scramble for
loot that ever disfigured the history of human consciousness”.

The colonial era eventually ended, and a long slumber of forgetfulness of the period
settled in within the collective consciousness of most - but the stunning works of Art
Nouveau recalled a story of a time of heroic and exotic jungle exploration, adventure and
empire. The imperial origins of Belgian Art Nouveau, as in the words of Debora
Silverman, a specifically Congo Nature style - were preserved in the great Leopoldian
Tervuren Museum, established in 1910. This museum however, Silverman, explains was
really a “petrified forest of colonial triumphalism” loaded with the riches and booty of
empire. Today thanks largely to people like professor Silverman and Adam Hochschild,
author of “King Leopold’s Ghost” (1998), the legacy of a century of forgetting is slowly
being rectified, and a more enlightened view of the history of the Belgian Art Nouveau
movement is perhaps one result. The works of Art Nouveau are perhaps some of the most
beautiful in the history of art, yet underlying this in the case of the movement in Belgium,
we may discern a somewhat unsettling history of lesson. Art and riches and civilization -
may be the seeable outer veneer. But this thin veneer of civilization may conceal a deeper
truth - in the words of Deborah Silverman - an “Art of Darkness”.

The precious metal, silver, is of one of humanity’s most enduring images of power and
greed. As the Belgian Art Nouveau shows us, the materials of empire - ivory from a



species once almost driven to extinction and silver extracted on the back of brutal human

oppression - show a beautiful veneer, to the world - but the deeper truth may be much
more sinister!

Unfortunately for those who chronically ingest silver, they may develop an outward veneer
of their own - in the form of argyria - a sure sign that all is not well underneath!

“Head of a Girl ”. Art Nouveau - Paris Exhibition 1900. Bronze, silver and gilt. Alphonse
Mucha. Mucha Museum, Prague, Czech Republic.



SILVER POISONING

Introduction

Silver has long been highly valued by human civilizations as a currency of wealth and an
ornament of jewelry of the arts.

It has no physiological role in the body, and is toxic to humans when ingested or absorbed
through mucous membranes.

Silver toxicity was not uncommon in the past when it was often used as an antimicrobial
agent, but today it is rare.

When poisoning does occur today it is usually as a result of chronic exposure either as a
result of occupational exposure or of misinformed self-administration of silver containing
products for medicinal purposes.

The major effects of silver toxicity are due to chronic exposures, resulting in the
irreversible skin condition, argyria.

With increasing use of “naturopathic” products, there has been a resurgence in case reports
of argyria.

Any suspected case of silver poisoning should be referred to a Toxicologist.

Physiology

The element silver has no physiological role in biology, and is a toxin to biochemical
systems.

Historical Medicinal Uses

Silver, along with its use as a currency of wealth, has also had a long history of medicinal
use.

Herodotus accounts that “no Persian king, including Cirrus, would drink water that was
not transported in silver containers, which kept the water fresh for years”.

Avicenna, the great 11" Century Persian polymath advocated the use of silver filings as a
“blood purifier” as well as a preventer of palpitations of the heart.

The 16™ Century German physician, Paracelsus, used silver nitrate to treat wounds.
In the pre-antibiotic era, silver was used as a major antimicrobial agent.
During the early pioneer days on the North American continent, when there was no

refrigeration and water needed to be transported long distances, it was common practice to
drop silver coins into the transport vessel to preserve water. This practice also was used to



preserve milk and prevent spoilage - it was probably the prevention of bacterial growth
that caused this effect.

The famous Blue Man, a member of the Barnum and Bailey Circus sideshow, had a classic
case of argyria.

In the early 20™ century, the American surgeon William Stewart Halsted advocated the use
of silver for its antimicrobial effects. He used silver foil for wound dressings, as well as
silver sutures to prevent wound infection.

With the advent of modern antibiotics, the use of silver to treat infections rapidly declined
due to its toxic effects. Today its only antimicrobial use is in the form of silver
sulfadiazine which is primarily used to prevent infection in burns wounds.

In more recent years, silver-containing products have made a return to “popular” favour in
the form of quack “alternative” or “naturopathic” remedies, for a large array of non-related
conditions.

Forms and Uses of Silver

Argentite Chlorargyrite

Silver occurs naturally as an alloy with gold and other metals, and in minerals such
as argentite and chlorargyrite.

Most silver is produced as a by-product of copper, gold, lead, and zinc refining.
Silver can exist as:
° Elemental silver:

Uses include:

v The precious metal silver has been used for millennia, in jewelry and coins,
and in the fine arts of the Art Nouveau period in particular.



Fine silver is 99.9% silver but is generally too soft for producing functional
objects; therefore, silver is usually alloyed with copper to give it strength
while preserving the ductility and beauty of the precious metal.

Sterling silver is an alloy of silver containing 92.5% by mass of silver and
7.5% by mass of other metals, usually copper.

v Silver-mercury amalgam was once used by dentists as tooth fillings.

v Colloidal silver is silver particles suspended in various ways in a liquid
medium. It is often sold as “naturopathic” remedies.

° Inorganic salts:
Uses include:
v Silver nitrate used in photography and mirror-making, and cauterizing
v Silver sulfadiazine
v Various silver salts are used as catalysts in industrial processes or in
electronics.

Pharmacokinetics

Absorption: *

Silver in most of its forms is poorly absorbed following oral exposure or inhalation.
Absorption through inflamed or damaged skin has been reported.

Deliberate long term ingestion however can lead to toxicity.

Distribution:

Silver has a large volume of distribution in the body, being predominantly stored mainly in
the skin and liver.

Metabolism and excretion:

Silver is predominantly bile excreted.
There is also a small degree of renal excretion

Pathophysiology

Silver binds to the donor groups of proteins to inhibit enzymatic activity and cause protein
denaturation.



It may also displace H" ions, resulting in disturbances of pH.

Risk Assessment

Chronic exposure to 5 - 6 grams has been associated with argyria, where the exposure has
occurred over a period of months or years. *

Clinical Features

Silver in most of its forms is poorly absorbed following oral exposure or inhalation.

Most acute single ingestions do not cause illness. Silver nitrate, is one important exception
as it is which is a corrosive.

Chronic systemic or local exposure can lead to deposition of silver in the skin and mucous
membranes which in the long term can result in a condition termed argyria

Argyria can also occur via mechanical impregnation of the skin by small silver particles in
workers involved in silver mining, silver refining, silverware and metal alloy
manufacturing, metallic films on glass and china, electroplating solutions, and
photographic processing.

Argyria is most commonly reported following chronic ingestion. Many cases of argyria
occurred during the pre-antibiotic era when colloidal silver was used as an antimicrobial
agent. Today cases may be sporadically seen among those taking colloidal silver as a
“naturopathic” or alternative” medicine.

Clinical features of silver toxicity include:

1. Skin:
° Chronic localised exposure may lead to irreversible localized blue - ashen
grey discolouration:
v Examples include the use of acupuncture needles or silver
sulfadiazine dressings.
° Chronic systemic exposure can lead to generalized irreversible blue/grey

discoloration of the skin, nails, sclera and mucous membranes (argyria),
particularly in areas exposed to sunlight.

Rarely black tears (melanodacryorrhea) can appear during argyrosis of the
conjunctiva.

Less commonly systemic effects may be seen:

2. Neurological:



° Seizures

° Peripheral neuropathy
3. Chronic hepatitis
4. Renal impairment
Investigations
Blood tests:
1. FBE

2. U&Es / glucose

3. Consider beta HCG in women of childbearing age.
4, LFTs
5. Serum silver levels:
° Normal background levels are < 1 microgram/L.
° Workers who smelt silver or prepare silver salts can have concentrations up

to 11 microgram/L.
Urine silver (24-hour urine collection) levels:
° Normal levels are < 2 micrograms/L (or 50 nanomols/L)
Biopsy:

Biopsy of localized areas of argyria for histological examination may be required to
confirm the diagnosis.

Management
Stop any further exposure.

Check renal and liver function Patients showing no systemic signs other than argyria or
argyrosis require no further intervention.

There is no evidence that chelation therapy is beneficial. *



Although there are reports of plasmapheresis and haemofiltration in reducing plasma and
CSF silver levels, no improvement in the clinical condition of patients were observed.
These methods are not recommended. *

Dermatologists recommend topical hydroquinone 5% cream and / or laser treatment for
the treatment of argyria. Hydroquinone may reduce the number of silver granules in the
upper dermis and around sweat glands and diminish the number of melanocytes.
Use of sunscreens will prevent further darkening of the skin from sun exposure.

Cosmetics may be of some benefit in some cases.

Selenium and Vitamin E have been advocated as beneficial - but these treatments are
unproven



Appendix 1 Case report: argyria:

A 56-year-old woman has had discoloured skin since the age of 14. At the age of 11 the
patient was given nose drops of unknown composition for “allergies,” and three years
later her skin turned gray. The pigmentation extends to her waist. She was thought to have
argyria, and a skin biopsy at the age of 15 confirmed the presence of silver deposition.
The facial pigmentation was diffuse until the age of 36, but it became patchy after
dermabrasion. The patient has had no other related problems. She recalled that when she
was in the recovery room after a lumpectomy for breast cancer at the age of 42, the nurses
were alarmed because they thought she had cyanosis.

Colloidal silver products sold in the early 1900s had silver concentrations as high as 30
percent. Suspensions of silver, available now in some health food stores and pharmacies,
are touted for the treatment of many disorders, including the acquired immunodeficiency
syndrome, cancer, sore throats, meningitis, parasites, chronic fatigue, and acne, without
substantiation. 2



Appendix 2

Elemental symbol:

Atomic number
Atomic weight

Classification

Alchemy symbol

SILVER, from Old English seol-
for, for silver; symbol Ag fror
its Latin name argentum; p
historic; the best conductor of
heat and electricity, Its salts
are basic in photography; when silver bromide.
is exposed to light, it undergoes a chemical
change which the developer then makes visible.

Silver (from Life Science Library, “Matter”, 1963).
Ag.

The symbol is derived from the Latin (argentums) or Greek
(argyros) words for silver (Seolfor in old English)

47

107.9

Metal:

Silver is considered a transition metal; it possesses the
highest electrical conductivity of any element and the

highest thermal conductivity of any metal.

Silver is one of the elements which has an ancient alchemy
symbol.

Physical Appearance: A soft, gray- white, lustrous metal.



References
1. Silver and Silver Salts in TOXBASE UK Website.
° http://www.toxbase.org/
2. B.A Bouts. Clinical Images in Medicine. NEJM, May 20, 1999.

3. Silver in Goldfrank’s Toxicologic Emergencies. McGraw-Hill Professional. 9th
ed. July 16, 2010.

4. Gettler AO & al. A Contribution to the Pathology of Generalized Argyria with
a Discussion of the Fate of Silver in the Human Body. Am J Pathol. 1927 Nov 3
(6): 631-652.

Dr loana Vlad
Dr J. Hayes
July 2013



