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INTRODUCTION

The purpose of this Backgrounder is to present the position
of the National Nutritional Foods Association, based on the
current state of scientific support, regarding the use of
Germanium as a dietary supplement.

HISTORY OF USE

During the 1980s germanium was listed as a possible anti-
cancer drug, and sold as either germanium sesquioxide (Ge-
132) or spirogermanium. However, a decade of human
clinical trials has failed to conclusively show such a benefit
(1A). There was a recently published report of a complete
remission following germanium sesquioxide use by a patient
with a rare type of lung cancer. This tumor, a pulmonary
spindle cell carcinoma, is usually associated with a poor
prognosis and this patient had not responded to
conventional chemotherapy (2A). The report was
accompanied by an editorial calling for rigorous research on
alternative therapies (3B). This case study does not provide
adequate evidence for the widespread use of Ge-132 in
cancer therapy.

Claims of beneficial effects on galactose-induced cataracts
and perhaps glycation of proteins have been reported (4A,
5A)) as well as analgesic (6A) and anti-viral (7A, 8A)
activities, all observed in studies with animals. A germanium
compound, propagermanium (3-oxygermylpropionic acid
polymer) has been reported to act as an immune system
activator in mice and in that species provides protection
against liver damage caused by herpes virus or chemicals
(9A, 10A, 11A).

CHEMISTRY AND PHARMACOLOGY
The concern with use of Ge-132 is not primarily the organic
compound itself, but rather the potential for contamination



of a product with the toxic inorganic forms of various
germanium salts, such as the highly toxic germanium
dioxide.

TOXICOLOGY

The toxicity of germanium dioxide has been well
documented in animal studies and in humans. In humans,
the use of germanium dioxide has been associated with
nervous system pathology and kidney damage (12A, 13A,
14A, 15A, 16A,), muscle damage (13A, 14A, 15A) and
anemia (15A). Irreversible changes, and several deaths, are
included among these cases. The progressive kidney failure
caused by germanium dioxide (Ge02) is associated with a
characteristic pathology that persists even after use of
GeO2 is stopped. This pathology involves white blood cell
invasion, formation of collagen and fibrosis of parts of the
kidney. It has been recently reported that treatment of rats
with L-arginine can prevent this terminal effect of GeO2
(17A).

Germanium dioxide was shown to prevent changes in gap
junctional intercellular communication (GJIC) caused by
tumor promoters. GJIC depends on channels that connect
neighboring cells and is believed to be important in
controlling cell functioning, growth and differentiation. This
study indicated an anticarcinogenic role for GeQ2, but the
report made no mention of its toxicity or of any similar work
planned with Ge-132 (18A).

Human toxicity has also been reported for germanium-
lactate-citrate, including kidney, liver and nervous system
effects and several deaths (16A, 19A, 20A, 21A). One case
history reported muiti-organ pathology in a man after
consumption of 4269 of germanium-lactate-citrate over a
six month period. Nausea, vomiting, kidney dysfunction and
peripheral neuropathy persisted six months after
discontinuation of germanium (22A).

There are few adverse effects reported for germanium
sesquioxide (Ge-132, prosigermanium, carboxyethyl
germanium sesquioxide) (23B, 24A).

Reviews of germanium toxicity (exclusive of industrial
health studies relating mainly to germanium metal) include
articles by Tao and Bolger (1A) and Schauss (25A, 26A).

CONCLUSION

Scientific data and information published to date do not at
this time substantiate the use of Germanium as a dietary
supplement.

In the absence of evidence that germanium is an essential
nutrient for humans (1A, 25A) the known toxicity of
germanium dioxide makes the purity of Ge-132 a critical
factor in determining propriety of its use as a dietary
supplement. Existing evidence for the value of germanium is
not adequate to overcome the burden of the possible



toxicity of Ge-132 itself or, what is more likely, the
possibility of contamination with germanium dioxide. The
NNFA continues to support a voluntary ban on the sale of
germanium.

A recent article in Archives of Family Medicine reported on a
survey of health food store personnel as sources of
recommended products for breast cancer patients. In 36 of
the 40 stores involved, a total of 38 products were
recommended. Germanium was mentioned in four stores.
This type of survey and its subsequent publication (and
inclusion on the journal's Web site) show the need for
caution on the part of the industry, both to protect the
public and remain within the law (28A).

NOTICE

By furnishing this backgrounder, NNFA does not provide any
opinion as to:

" The efficacy of any product containing this ingredient;

" The use of any specific brand of product; or

" The level of substantiation for efficacy of any such
product.

Neither this backgrounder nor any portion of this
backgrounder may be used in advertising or promotional
materials. In addition, this backgrounder does not
constitute, and is not to be used as, "third party literature"
as that term is used in connection with section 5 of the
Dietary Supplement Health and Education Act (DSHEA).

As with any health-related product, consumers should
discuss the use of any products with a health care
practitioner.
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*KEY TO REFERENCE HIERARCHY

A reference: research article or editorial comment in peer-
reviewed journal

B reference: letters to the editor, professional personal
communications, meeting/conference abstracts (NOT
usually peer reviewed), and pending reviewed publications
C reference: lay/trade press publications, interviews,
patents and Web site material

(NOT peer-reviewed)

This hierarchy shows the relative reliability and scrutiny of
the science in the references cited. In general, articles in
peer-reviewed journals are subjected to critical evaluation
by disinterested scientists before acceptance for publication.
With few exceptions, they are more authoritative than
meeting/conference abstracts or correspondence (B
references). The vast majority of B references are NOT peer
reviewed and often never appear as peer-reviewed journal
articles; the C references are the weakest type of support
and have not been communicated within scientific circles. A
backgrounder with few A references, or a preponderance of
B and C references, will usually indicate a substance with
little critically reviewed scientific research to support its use
and/or safety.



