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as medicine since the late 1800’s and

have been used as a treatment against
infections by hundreds of thousands of in-
dividuals in the United States. Silver is a nat-
ural mineral in the same class as zinc, chro-
mium, cobalt, copper, iron, magnesium,
molybdenum, vanadium and zinc which are
important for health maintenance. Humans
naturally ingest from 22 to 300 mcg of silver
per day from natural sources in food and
water (1,2). Levels of silver vary in foods
with the highest reported levels being in im-
mune boosting mushrooms with up to 5mg/
kg of silver. There is evidence that silver is a
natural critical component of our immune
system and that low tissue levels associated
with a dietary deficiency may result in a
relatively weakened immune system, mak-
ing one more prone to infection. (3,4,5) The
modern versions of colloidal silver (oligo-
dynamic silver) are shown to have little or
no toxicity (3,4,5,6,7,10,11,12,14,26).

t ; ILVER COMPOUNDS HAVE BEEN USED

There are several distinct forms of silver
compounds, which include silver-salts,
silver-proteins and colloidal silver. Colloi-
dal silver is a very small particle (0.001-0.1
micron) that remains suspended in wa-
ter without forming an ionic solution. In
contrast, a solution of silver-salt is one in
which the silver remains dissolved in ionic
form in water, which is significantly more
reactive than colloidal silver and can be
toxic at high doses when compared to the
extremely small risk of toxicity from the
use of colloidal silver. In addition to being
more reactive than colloidal silver, silver
salts and silver proteins are excreted much
more slowly than the smaller colloidal sil-
ver particles and can accumulate in the
tissues. Such accumulation does not occur
with colloidal silver.

The US Food and Drug Administration has
approved silver compounds for clinical use
and various versions have been formulated
by compounding pharmacies. Silver nitrate
is used in the eyes of newborns to prevent
blindness. Concentrated silver nitrate is
used topically on mucus membranes to
stop bleeding. Silver sulfadiazine is used

for the treatment of burns and to prevent
sepsis or bacterial infection in severe burns.
Silver formulations have also been used in
hundreds of various infections and other
conditions including pneumonia, tubercu-
losis, STD’s, eczema, meningitis, erysipelas,
Mediterranean fever, corneal ulcers, con-
junctivitis and septicemia (3,7,10).

Silver serves as a potent
antibacterial agent acting
against an exceptionally
broad spectrum of bacteria
while exhibiting low toxic-
ity to mammalian cells.

Hundreds of thousands of doses of oral
colloidal silver and thousands of doses of
intravenous colloidal silver are given every
month in the United States. This is usually
done to treat acute and chronic infections
including those associated with chronic
fatigue syndrome (CFS) and fibromyal-
gia (FM). The effectiveness of the use of
oral and intravenous colloidal silver in the
treatment of chronic fatigue syndrome and
fibromyalgia was presented at the 38th An-
nual Meeting of the American Academy of
Environmental Medicine (Identifying the
Causes and Exploring the Newest Treat-
ment Options for Chronic Fatigue Syn-
drome, Fibromyalgia and Environmental
Sensitivities) in October 2003 (395). The
extremely low level of colloidal silver used
at 23 parts per million (ppm) has been
shown to have little or no potential for tox-
icity while having the significant potential
for clinical benefit. (1-26)

The effectiveness of oligodynamic silver’s
antimicrobial action at extremely low doses
in combination with its potential immune
stimulating actions, makes oligodynamic
silver an ideal naturally occurring sub-
stance in the treatment of CFS and FM.
(4,6,8,910)

Oligodynamic Silver

A 1976 study published in the journal An-
timicrobial Agents and Chemotherapy
compared the minimum inhibitory con-
centrations of oligodynamic silver to that
of silver sulfadiazine against 16 bacterial
species. The oligodynamic silver was found
to be 10-100 times as effective (10-100
fold decreased MIC) as silver sulfadiazine
against the bacterial species. Silver’s effect
on the mammalian cell system was studied
by culturing bone marrow cells in the silver
treated nutrient broth. No toxic effects on
bone marrow cells was found but rather a
slight improvement in functioning of the
bone marrow as demonstrated by a slight
but significant improvement in neutrophils
and a slight beneficial reduction in promy-
locytes and normoblasts. The authors state,
“The inhibitory and bactericidal concentra-
tions of electrically generated silver ions
were 10-100 times lower than for silver sul-
fadiazine...In conclusion, Ag+ generated at
the anode seems to be a very effective bac-
teriacidal agent at low concentrations with
out any detrimental effects upon normal
mammalian cells (6).

Case studies published in The Lancet have
demonstrated the effectiveness of intra-
venous 500 mcg/cc colloidal silver in the
treatment of septicemia with no untoward
effects (11).

A study published in the journal Chemo-
therapy administered 1050 mg/kg of oral
and subcutaneous silver sulfadiazine to
mice infected with Plasmodium berghei
(malaria) for 30 days. The mice were cured
of malaria and these huge doses, that were
equivalent to over 30,000 IV’s per day, did
not result in any toxicity (12).

A 2001 study published in Clinical Practice
of Alternative Medicine demonstrated the
efficacy of intravenous mild silver protein
(MSP) in the reduction of HIV Viral Load
and significant clinical improvement in
AIDS patients. In addition there was sig-
nificant improvement in CD 4 and WBC
counts. There was no significant toxic effect
when MSP is utilized below the 400 ppm
concentration. The authors conclude, “First,
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IV MSP 400 ppm appears to be a safe, ef-
fective virucidal agent in HIV-positive pa-
tients...most important, is the apparent
ability of MSP to dramatically reduce the
viral load and cause clinical reversals of
rapidly deteriorating patients with HIV. Al-
though the optimum dosage and frequency
of infusions has not been determined, 1-2
infusions weekly appears to be a safe and
effective regimen (3)”

Numerous studies have demonstrated that
there is a total lack of toxicity related to
the use of modern silver colloids even in
doses that are over tens of thousands times
normal standard doses (6,11,12,13,14). As
stated in the review of oligodynamic silver
by Rentz published in the 2003 Journal of
Nutritional & Environmental Medicine,
“There is no known toxicity for Oligody-
namic Ag+ in humans (10)”

In the CRC Handbook of Chemistry and
Physics (80th edition) 2000, it states, “Sil-

ver has germicidal effects and kills many
lower organisms effectively without harm
to higher animals (24). Another study pub-
lished in 1992 in Biochemical and Biophys-
ical Research Communications also dem-
onstrated silver’s effectiveness against HIV
with an absence of toxicity and that silver is
only toxic to bacteria and viruses and not to
human cells (13). A 1993 study tested bac-
terial resistance in 409 strains of bacteria.
No resistant strains were found including
methicillin-resistant Staphlococcus aureus
and Acinetobacter spp. (16)

A study published in 1998 looked at the ef-
fect of silver ions on potentially pathogenic
bacteria E. coli.B. The authors state, “At rela-
tively low concentrations, the silver ion was
inhibitory to the growth of E. coli, show-
ing a rapid killing activity and a prolonged
post-agent effect...Silver serves as a potent
antibacterial agent acting against an excep-
tionally broad spectrum of bacteria while
exhibiting low toxicity to mammalian cells.
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Since silver therapy is of significant clinical
benefit in the control of bacterial infections,
various forms of new agents containing the
silver ion...have been developed over the
past decades in medical, biological and
pharmaceutical preparations...with the
rise of antibiotic-resistant bacteria, silver
is re-emerging a modern medicine because
all pathogenic organisms have failed to de-
velop an immunity to it (17)”

A review article regarding colloidal silver was
published in the The Lancet. Although this is
certainly an old article, it is very interesting.
It discussed the truly remarkable results of
colloidal silver in the treatment of infections.
With the advent of antibiotics, colloidal sil-
ver fell out of favor despite no reported sig-
nificant toxicities of colloidal silver. As there
now has been increasing problems with
antibiotic resistant bacteria, the interest in
colloidal silver is again increasing. There has
been no reported development of resistance
to colloidal silver by bacteria (4,6,10,12,16).



An excerpt of this Lancet article:

Speaking generally, the colloidal metals are
especially remarkable for their inhibitive ac-
tion in infective states— septicaemia and
pyaemia. This action has been shown to be
due to their stimulating influence on phago-
cytosis and to their destructive effects on
micro-organisms and their toxins as shown
by the immediate fall of temperature and the
subsi—dence of the constitutional symptoms
of intoxication.

Similarly, the colloid products can be inject-
ed, in accordance with the indications, into
the spinal canal (cerebro-spioal meningitis)
and the serous cavities (pleurisy, timpyt-ma,
in.) or applied locally to the surface of dis-
eased mucous membranes. Their introduc-
tion into the circulation is followed in a few
boors by a sharp febrile reaction for which we
must be prepared, but which soon gives place
to a marked and durable fall of temperature
associated with remission of the general and
local symptoms.

The colloidal metals have been extensively
employed in acute inflammatory infections
of the lungs (pneumonia and broncho-pneu-
monia) and pleura (pleurisy and empyema).
The injection is followed by a marked change
in the opsonic index (positive) and the cri-
sis in pneumonia is notably precipitated. It
is indeed in the treatment of inflammatory
affections of the lung and pleura (and in
puerperal fever, vide infra) that the electric
colloids have yielded the most brilliant re-
sults. In addition to the intravenous or in-
tramuscular injections, eleotrargol has been
introduced into the pleural cavity in presence
of pleurisy and empyema, apparently with
much benefit.

In puerperal septicaemia (puerperal fever)
and peritonitis whether consecutive to la-
bour or as the result of appendicitis the most
remarkable effects follow the intravenous in-
jection of these colloids; Indeed, in some in-
stances the patients have been rescued from
apparently inevitable death.

Even more interesting are the results obtained
in acute meningitis and in epidemic cerebro-
spinal meningitis. In the latter electrargol can
be employed either alone or in con—junction

with the serum treatment. The injection is
usually intravenous, but in severe cases it
should be made directly into the spinal canal
50 as to obtain immediate effects.

It will be seen that the action of the metal-
lic colloids it not limited to any particular
variety of microbial infection, but extends
to most.

A glance at the bibliographical notes will
show that these remarkable results have not
been obtained by any one observer or group
of observers, nor in any one country. They
are daily being placed on record in medi-
cal literature all over the world. In view of
their daily increasing field of usefulness
it can hardly be doubted that a new and
interestning chapter has been opened up in
contemporary therapeutics by the introduc-
tion of the colloid metal.

One point stands out prominently, and that
is the absolute innocuousness of these bod-
ies, whether injected into the veins or muscles
or into the spinal canal. Injected into muscle
they cause very little local reaction or pain,
and the dose i) determined solely by the re-
quirements of the case since they are devoid
of toxicity (6).

A study in the 1978 Journal of Bone and
Joint Surgery demonstrated the effective-
ness of silver ions in the treatment of os-
teomyelitis in patients who had long-stand-
ing osteomyelitis and had failed standard
treatment with antibiotics and wound care.
The authors state, “In twelve of the fourteen
patients treatment was considered success-
ful and in all fourteen patients (including
the failure) treatment resulted in markedly
reduced bacterial flora in the wound as
shown by sequential colony counts. In no
case were any undesirable side effects of the
silver treatment apparent (4)”

The most studied potential toxic effect of
silver is argyria, which is a semi-permanent
blue-gray discoloration of the skin from sil-
ver deposition. This rare side effect with sil-
ver salts and silver proteins is not seen with
colloidal silver. This has been shown to oc-
cur at much lower exposure levels than any
other potential toxic effect of silver salts and
proteins. Thus, the Lowest Observed Ad-

\'/ HOLTORF MEDICAL GROUP, INC.

www.hormoneandlongevitycenter.com

3

verse Effect Level (LOAEL) as determined
by the Environmental Protection Agency
(EPA) reflects the lowest observed adverse
levels to potentially be at risk for developing
argyria. Thus, a person would have a visibly
apparent blue-gray skin discoloration long
before there are potential risks of any more
serious toxic effects.

Argyria results from the deposition of silver
in the dermis and the increased pigmenta-
tion becomes more pronounced in areas
exposed to sunlight due to photoactivated
reduction of the metal. Although the depo-
sition of silver is semi-permanent, it is not
associated with any adverse health effects.
No pathologic changes or inflammatory
reactions have been shown to result from
silver deposition in the skin and it has been
shown to not produce any significant physi-
ological disturbance in involved organs or
tissues other than cosmetic (18,19). Again,
this effect occurs at silver concentrations
hundreds to thousands fold less than any
other toxic effects. Even then, this is an
extremely rare side effect that can occur
with extreme doses of the less soluble sil-
ver salts and proteins that were used in the
nineteenth and early twentieth centuries,
and is essentially impossible to occur with
modern oligodynamic silver hydrosols and
there has not been any reported cases de-
spite its widespread use.

A 1935 study by Gaul and Staud involved
the intravenously administration of the rel-
atively insoluble silver arsphenamine. This
form of silver is significantly more toxic
and less soluble than colloidal silver, mak-
ing it much more likely to cause argeria.
This study demonstrated that there is a risk
of argyria if the total dose exceeded 8 grams
(15). This would be equal to 4000 IV’s if the
IV’s contained the significantly less soluble
and more toxic silver arsphenamine instead
of colloidal silver. It may not be possible to
get argyria with colloidal silver because of
its significantly increased ability to be ex-
creted.

In 1992 the EPA determined the Lowest
Observed Adverse Effect Level (LOAEL) of
silver salt compounds to be 0.014 mg/kg/
day or approximately 350 mg/year. This is
the minimal exposure that would poten-



tially case any adverse effect (argyria is the
potential side effect that occurs at the low-
est dose) in sensitive individuals. Even if a
patient were to undergo the most aggres-
sive treatment with intravenous oligody-
namic silver hydrosol for a year, the amount
received would not approach the LOAEL
even if the IV’s did contain the more toxic
silver salts.(24)

The EPA recommends that an individuals
intake of silver salts from natural sources
be less than 1800 mcg/kg/year (25). Even
this recommended limit of ingestion from
natural sources is never approached by in-
dividuals receiving treatment in the center.

As discussed, the medical literature and
hundreds of physicians’ clinical experiences
demonstrate that the natural substance sil-
ver given as an oligodynamic hydrosol can
be hilgly effective treatment for acute and
chronic infections with an exceedingly small
risk of any significant toxicity for patients.

References

1. Kehoe RA, Cholar ], Story RV. A Spec-
trochemical Study of the Normal Ranges of
Concentration of Certain Trace Metals in bi-
ological Materials. J. Nutr. 1940,19:579-592

2. Hamilton EI, Minski MJ. Abundance of
the chemical Elements in Man’s Diet and
Possible Relations with Environmental Fac-
tors. 1972;1:375-394.

3. Dean W, Mitchell M, Lugo VW, South
James. Reduction of Viral Load in AIDS Pa-
tients with Intravenous Mild silver Protein-
three Case Reports. Clinical Practice of Al-
ternative Medicine, Spring 2001;2(1):48-53.

4. Becker R, Spadaro J. Treatment of Ortho-
paedic Infections with Electrically Gener-
ated Silver Ions. The Journal of bone and
Joint Surgery. Oct 1978:60-A (7);871-881.

5.Becker RO, Spadaro JA, Marino AA. Clin-
ical Experiences with Low Intensity Direct
Current Stimulation of Bone Growth. Clin
Orthop. 1977 124:75-83

6. Berger TJ, Spadaro SE, Chapin, Becker
RO. Electrically Generated silver Ions:

Quantitative Effects on Bacterial and Mam-
malian Cells. Antimicrobial Agents and
Chemotherapy. Feb 1976:357-358

7. Duhamel B. Electric metal colloids and
their therapeutical applications. Lancet. Jan
13;1912:89-90.

8. Barranco SD, Spadaro JA, Berger TJ,
Becker RO. In vitro effect of weak direct
current on Staphylococcus aureus. Clin Or-
thop Relat.REs 1874;100:250-255

9. Spadaro JA, Berger TJ, Barranco SD,
Chapin SE, Becker SD. Antibacterial ef-
fects of silver electrodes with weak direct
current. Antimicrob. Agents Chemother
1974;6:637-642.

10. Rentz E. Viral Patogens and Svere Acute
Respiratiory Syndorme: Oligodynamic Ag+
for direct Immune Intervention. Journal of
Nutritional & Enviromental medicine June
2003;13(2):109-118.

11. Sanderson-Wells. A Case of Puerperal
Septicemia Sucessfully Treated with Intra-
venous Injections of Collosol Argentum.
The Lancet Feb 16, 1916:258.

12. Wysor M. Orally-Administered Silver
Sulfadiazine; Chemotherapy and Toxicol-
ogy in CF-1 Mice: Plasmodium berghei
(Malaria) and Pseudomonas aeruginosa.
Chemotherapy 1975;21:302-310

13. Hussain S, Anner R, Anner B. Biochem-
ical and Biophysical Research Communi-
cations December 30, 1992;189(3):1444-
1449.

14. Thurman RB, Gerba CP. CRC, Crit. Rev
Environ Control 1989;18, 295-315

15. Gaul L.E. and A.H. Staud. 1935. Clini-
cal spectroscopy. Seventy cases of general-
ized argyrosis following organic and col-
loidal silver medication ... J. Am. Med.
Assoc. 104(16): 1387-1390. (Cited in U.S.
EPA, 1991a)

16. Hamilton-miler JM, Shah S, Smith
C. Silver sulphadiazine: a comprehen-
sive in vitro reassessment. Chemotherapy
1993;39:405-409.

17. Zhao G, Stevens E. Multiple parameter
for the comprehensive evaluation for the

\'/ HOLTORF MEDICAL GROUP, INC.

www.hormoneandlongevitycenter.com

4

susceptibility of Escherichia coli to the sil-
ver ion. BioMetals 1998;11:27-32

18. Robert Schwartz MD, Professor and
Head of Dermatology and Professor of Pa-
thology, Pediatrics and Preventative Medi-
cine at the New Jersey Medical School,
Kamila Padlewska MD, Assistant Profes-
sor, Dept of Dermatology and venereolfgy,
Warsaw Medical Scholl, Poland. Emedicine.
Feburary 28, 2005

19. Hill W, Pillsbury D. Argyria-the pharma-
cology of silver. 1939 Williams &Wilkins

20. Olcott, C.T. Experimental argyrosis.
V. Hypertrophy of the left ventricle of the
heart. Archives of Pathol. 1950;49: 138149.

21. Olcott, C.T. 1948. Experimental argyro-
sis. IV. Morphologic changes in the experi-
mental animal. Am. J. Path. 24: 813-833.

22. Bunyan, J., A.T. Diplock, M.A. Caw-
thorne and J. Green. 1968. Vitamin E and
stress. Nutritional effects of dietary stress
with silver in vitamin E-deficient chicks
and rats. Br.]. Nutr. 22(2): 165-182.

23. Matuk, Y., M. Gosh and C. McCulloch.
1981. Distribution of silver in the eyes and
plasma proteins of the albino rat. Can. J.
Ophthalmol. 16: 145-150. (Cited in ATS-
DR, 1990)

24. US. EPA. 1992. Health Effects Assess-
ment Summary Tables. Annual FY-92. Pre-
pared by the Office of Health and Environ-
mental Assessment, Environmental Criteria
and Assessment Office, Office, Cincinnati,
OH, for the Office of Emergency and Re-
medial Response, Washington DC.

25. US. EPA. 1988. Drinking Water Cri-
teria Document for Silver. Prepared by
the Office of Health and Environmental
Assessment, Environmental Criteria and
Assessment Office, Cincinnati, OH for the
Office of Drinking Water, Washington, DC.
ECAO-CIN-026. Final Dratft.

26. 38th annual meeting of the American
Academy of Environmental Medicine in
October 2003. Identifying the Causes and
Exploring the Newest Treatment Options for
Chronic Fatigue Syndrome, Fibromyalgia and
Environmental Sensitivities. Phoenix Az.



