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PRECAUTIONS

Because of lack of long-tenn safety studies, ipriflavone
should be avoided by pregnant women and nursing mothers.
Those taking theophylline should be aware of an interaction
with ipriflavone causing higher theophylline levels.

ADVERSE REACTIONS

Mild gastrointestinal side effects such as nausea have been
reported.

INTERACTIONS

DRUGS

Theophylline: Ipriflavone is reported to inhibit the metabo-
lism and elimination of theophylline. Both ipriflavone and its
metabolite 7-hydroxy-isoflavone inhibit CYP (cytochrome
P450) IA2 and also CYP2C9. Inhibition of cytochrome P450
metabolism of theophylline produces higher serum levels of
theophylline per given theophylline dose and, therefore,
those on theophylline who also take ipriflavone must have
their serum theophylline levels carefully monitored in order
to avoid any toxic effects of elevated theophylline levels.

Tolbutamide: Ipriflavone and 7-hydroxy-ipriflavone inhibit
tolbutamide hydroxylase activity. Consequently, use of
ipriflavone may be expected to give higher levels of
tolbutamide when the two are administered concurrently.

Nifedipine: 7-hydroxy-ipriflavone inhibits nifedipine oxidase
activity. Consequently, use of ipriflavone may be expected to
give higher levels of nifedipine in those using these products
together.

Estrogen: Ipriflavone may add to the effects of estrogen.

SERM's: Ipriflavone may add to the effects of selective
estrogen receptor modulators (SERMs).

Calcitonin: Ipriflavone may add to the effects of calcitonin.

Biophosphonates: Ipriflavone may add to the effects of and
biophosphonates in the management of osteoporosis.

NUTRITIONAL SUPPLEMENTS

Ipriflavone may add to the effects of vitamins D and K,
calcium, fluoride and boron in the management of
osteoporosis.

OVERDOSAGE

There are no reports of ipriflavone overdosage.

DOSAGE AND ADMINISTRATION

The typical dose for use in the management of osteoporosis
is 200 milligrams taken twice or three times daily.
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Iron
DESCRIPTION

Iron is an essential trace mineral in human nutrition. It is
involved in the entire process of respiration, including
oxygen transport and electron transport. The principal goal
of respiration is the production of biologic energy. Iron-
deficiency, which can lead to a microcytic, hypochromic
anemia, is the most common nutritional disorder in the
world. Approximately 25% of the world's population is iron-
deficient. Even iron-deficiency states which do not lead to
anemia may have global effects on human health. On the
other hand, iron overload disorders, which can lead to
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cirrhosis, coronary heart disease and congestive heart failure,
among other things, are also a public health concern.

Iron is a transition metal with atomic number 26 and an
atomic mass of 55.85 daltons. Its chemical symbol is Fe.
Physiologically, iron exists in one of two oxidation states:
ferrous (II) iron or ferric (III) iron.

The function and synthesis of hemoglobin, which carries
most of the oxygen in the blood, is dependent on iron. Basic
to the electron transport reactions that produce energy in the
mitochondria of cells is the combining of oxygen with
hydrogen to form water. The reaction occurs by means of a
flow of electrons, derived from the oxidation of foodstuffs,
across electron-carrier proteins called cytochromes, and via
the final combination of these electrons with oxygen to
produce water. The final enzyme in the electron transport
chain is cytochrome oxidase. The cytochromes and cyto-
chrome oxidase rely on iron for their production and
function. Iron is also involved in the production of myoglo-
bin, L-carnitine and aconitase, all of which are involved in
energy production in the body. In addition to its fundamental
roles in energy production, iron is involved in DNA
synthesis and iron may also play roles in normal brain
development and in immune function. Iron is also involved
in the synthesis of collagen and in the synthesis of serotonin,
dopamine and norepinephrine.

Although iron is clearly essential for a wide range of vital
biological processes, it is also a potentially toxic substance.
The shift back and forth between its two oxidation states-
ferrous (II) and ferric (lII)-via single electron-transfer
reactions is the property that makes iron such an essential
component of the cytochromes in the electron transport
chain. However, this redox property also contributes to its
potential toxicity. Redox cycling between ferrous (II) and
ferric (III) can generate the highly reactive oxygen species
hydroxyl radicals, which can damage lipids, DNA and
proteins. The symptoms of the iron overload disorder
hereditary hemochromatosis are due to iron toxicity.

The best dietary sources of iron are green vegetables,
legumes and meat. Milk products, snack foods and soft
drinks are not good sources of iron. Much of the iron
ingested in the American diet in the form of bread and
cereals is not well absorbed. The average dietary intake of
iron in the United States ranges from 10 to 20 milligrams
daily. Many, including adolescents and pregnant and lactat-
ing women, may be at risk for iron deficiency.

ACTIONS AND PHARMACOLOGY

ACTIONS

The major activity of supplemental iron is in the prevention
and treatment of iron deficiency anemia. Iron has putative

immune-enhancing, anticarcinogenic and cognition-enhanc-
ing activities.

MECHANISM OF ACTION

Iron is necessary for the production of hemoglobin. Iron-
deficiency can lead to decreased production of hemoglobin
and a microcytic, hypochromic anemia.

Under experimental conditions, iron-deficient subjects were
found to have certain abnormalities in cell-mediated immuni-
ty and in the ability of neutrophils to kill different bacteria.
The mechanism of those possible immune effects of iron is
unknown. On the other hand, free iron may stimulate the
growth of pathogenic bacteria.

Iron-deficiency has been associated with the Plummer- Vin-
son syndrome. In this condition, there is difficulty swallow-
ing solid food because of a thin, web-like membrane that
grows across the upper passageway of the esophagus. Those
with Plummer-Vinson syndrome are at increased risk of
cancer of the esophagus and stomach. Iron supplementation
can prevent this syndrome. There is no other human
evidence that iron has anticarcinogenic activity. The mecha-
nism of iron's action in the Plummer-Vinson syndrome is
unknown.

Some studies have suggested that children and adolescents
with iron-deficiency may also have learning problems and
that iron supplementation may increase cognitive skills in
some children and adolescents with iron deficiency. The
possible role of iron in these cases may be accounted for, in
part, by iron's role in neurotransmitter synthesis, particularly
in the synthesis of dopamine. Iron deficient rats have been
reported to have phenylketonuria and disturbed brain func-
tion. It has been suggested that iron-deficiency in the rats
resulted in altered phenylalanine metabolism producing
phenylketonuria. Phenylketonuria has not been reported in
iron-deficient humans.

PHARMACOKINETICS

The absorption of iron from the gastrointestinal tract is
highly regulated. In fact, iron homeostasis is maintained by
regulating its absorption, since the body does not have a
regulated mechanism to excrete excess iron. Much remains
unknown about its absorption, as well as the pharmacokinet-
ics of iron in humans, in general. Dietary iron sources
include heme iron, elemental iron which is used in food
fortification, dietary ferric iron and iron salts used for
supplementation. The discussion will begin with the iron
salts.

The efficiency of absorption depends on the salt form, the
amount administered, the dosing regimen and the size of iron
stores. Subjects with normal iron stores absorb 10% to 35%
of an iron dose. Those who are iron deficient may absorb up
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to 95% of an iron dose. Ingested inorganic iron is solubilized
and ionized by the acid gastric juice. Iron supplements are
mainly in the ferrous form (Fe II). Iron supplements that may
be in the ferric form (Fe III) are reduced to the ferrous form.
Absorption of iron may occur at any level of the small
intestine but is most efficient in the duodenum. Iron is taken
up by one of a few proteins on the luminal surface of the
mucosal epithelium of the small intestine. Possible iron-
binding proteins include a beta3-integrin, the Hfe protein
which functions together with beta-micro globulin and
Nramp2 or divalent metal ion transporter! (DMTl). Each of
these proteins is a transmembrane protein. It is unclear how
they operate in the transport of iron into the enterocytes.
Nramp2 (DMTl) is a member of a class of proteins called
natural resistance-associated macrophage proteins.

Within the enterocyte, iron-still in the ferrous form-is
transferred to the cytosolic proteins mobilferrin and parafer-
ritin. Paraferritin transports iron.to the serosal surface of the
enterocyte from whence it enters the portal circulation. As it
enters the portal circulation, ferrous (Fe II) iron is oxidized
to ferric (Fe III) iron by the copper-containing protein
ceruloplasmin. Ferric iron bound to transferrin is carried in
the portal circulation to the liver and then to all of the tissues
of the body.

Transferrin, the principal iron transporter in the blood and
other body fluids, distributes ferric (Fe III) iron throughout
the body, principally to the red blood cell precursors in the
bone marrow for hemoglobin synthesis. Approximately 70%
to 90% of transferrin-bound iron is taken up by the
erythropoietic cells of bone marrow for hemoglobin synthe-
sis. Smaller amounts are delivered to other cells for the
formation of cytochromes, cytochrome oxidase, myoglobin,
or for other iron-requiring enzymes. Transferrin binds to a
transferrin receptor located on the cell membrane forming an
iron-transferrin-transferrin receptor complex which enters
the cell by endocytosis. Within the cell, iron is released into
the cytosol. Within the cytosol of the erythroblast, iron is
transported by an unknown mechanism to mitochondria
where it is inserted into protoporphyrin to form heme.

Iron in excess of need is stored principally as ferritin in the
reticuloendothelial system of liver, spleen, bone marrow and
other organs. Iron is released from ferritin in the form of
ferrous (Fe II) iron and enters the plasma where it is oxidized
by ceruloplasmin to ferric (Fe III) iron and taken up and
transported in the plasma by transferrin.

Iron loss occurs principally through nonspecific mechanisms,
including exfoliation of intestinal cells, urinary and biliary
secretions and menstruation. Pre-menopausal women nor-
mally lose iron via menstrual bleeding. Iron losses can occur
from gastrointestinal bleeding, bleeding from trauma, includ-

ing surgical procedures, and from uterine bleeding in post-
menopausal women on hormone replacement therapy. The
body has a limited capacity to excrete iron. Very little iron is
excreted by the kidneys or via the biliary route. Some iron
losses occur through sloughing of skin and mucosal cells.

The absorption of heme iron is not well understood. To be
absorbed, iron contained in heme proteins must first be freed
by digestion of the protein to yield heme. Heme is absorbed
from the small intestine by an unknown mechanism. Within
the enterocytes, iron is freed from protoporphyrin by the
enzyme heme oxygenase which converts the porphyrin ring
to bilirubin and also yields ferric (III) iron and carbon
monoxide. Ferric (III) iron binds to paraferritin which
releases ferric iron from the serosal side of the cell into the
circulation where it binds to transferrin. The remaining
pharmacokinetics is as described above.

Dietary ferric (III) iron is solubilized and ionized by acid
gastric juice. Some fraction of dietary ferric iron is reduced
in the stomach. Some binds to mucin and is transported to
the small intestine. Mucin protects ferric (III) iron against
precipitation at the alkaline pH of the small intestine. The
enzyme ferric reductase, which resides in the brush border of
the duodenum, is capable of converting ferric iron to the
ferrous form, which may be transported into the enterocytes
by such iron-transport proteins as Nramp2, also known as
divalent metal ion transporter! (DMTI). The remaining
pharmacokinetics of dietary ferric iron is as described above.

Iron-fortified cereals contain so-called reduced iron. This is
finely powdered metallic iron and is generally poorly
assimilated. It must first be oxidized to ferric (III) iron and
then reduced to ferrous (11) iron in the stomach and small
intestine before it can be absorbed.

Carbonyl iron or iron pentacarbonyl (diiron enneacarbonyl)
is another nutritional supplement form of iron. Carbonyl iron
requires stomach acid for its absorption.

In the treatment of iron deficiency anemia, an increase in the
reticulocyte count is seen in three to four days and peaks in
seven to ten days. The hemoglobin values may increase at a
rate of 1.5 to 2.2 grams per deciliter per week for the first
two weeks, followed by 0.7 to 1.6 grams per deciliter per
week until normal values are achieved.

INDICATIONS AND USAGE

Apart from its use in preventing and treating iron-deficiency
anemia, iron has been used with some success in reducing
the frequency of breath-holding spells (BHS) in children. It
is helpful in Plummer-Vinson syndrome and, in that context,
may help prevent cancer of the esophagus and stomach in
those with this syndrome. There is the suggestion in some
research that iron might diminish learning problems and
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enhance cognition in some children and adolescents with
iron deficiency. It may have some favorable effects on
immunity and exercise performance-but, again, these
benefits are most likely largely limited to those with frank or
borderline iron deficiency. Iron's efficacy in malaria appears
to be limited to improving iron status; it has no apparent
effect on parasite rate or density. There is very preliminary
evidence that it may have some modest, indirect beneficial
effects in promotion of weight loss. Unrecognized iron
deficiency may be significant in patients with critical
illnesses, generally, according to findings of one recent
study. In recent years, several research efforts have suggest-
ed that excess iron levels pose health risks for some groups.

RESEARCH SUMMARY

The frequency of breath-holding spells (BHS) diminished
significantly in children with this disorder given iron 5
mg/kg/day for 16 weeks, compared with controls. Some 88%
of those given iron had complete or partial responses
compared with 6% in the placebo group. In a more recent
study, 63 of 91 children with BHS had concomitant iron
deficiency anemia. Complete or partial remission from BHS
was achieved in children receiving 6 mg/kg/day for three
months. Controls had a 21% partial or complete rate of
remission.

Iron supplementation has been useful in preventing Plum-
mer-Vinson syndrome characterized by difficulty in swal-
lowing due to a membrane that grows across the upper
esophagus. This condition is associated with an increased
incidence of esophageal and gastric cancers. There is no
other credible evidence that supplemental iron has other
anticarcinogenic effects.

Iron deficiency anemia is associated, in some instances, with
emotional, social and learning disorders in children and

adolescents. Iron supplementation has improved these condi-
tions in some studies. Iron deficiency in the absence of

anemia can also cause some of these same problems and can
be helped with iron supplementation, another study suggests.

Some researchers have reported that up to 25% of adolescent
girls in the United States are iron deficient. In one study, the
effects of iron supplements were tested in adolescent girls
with non-anemia iron deficiency to see if they might improve
cognition. This was a double-blind, placebo-controlled trial.
Subjects were randomized to receive 650 milligrams of iron
twice daily or placebo for eight weeks. Those with iron
supplementation were reported to perform significantly
better than those in the placebo group on tests related to
verbal learning and memory.

Iron deficiency is known to diminish various aspects of
immune function. Adequate levels help maintain cellular
immunity and help to protect against some infections. Cell-

mediated immune response may be impaired when iron
deficiency negatively impacts the iron-requiring enzyme
called ribonculeotide reductase, an enzyme that appears to be
essential for the proper function of the T-Iymphocyte arm of
immunity. Resistance to candida, herpes simplex virus and
some other pathogens appears to be reduced in those with
poor iron status. On the other hand, excess iron may
predispose individuals to some infections.

Claims that iron boosts energy and enhances exercise
performance may be true-provided the claim is limited to
those who are iron deficient. Muscle weakness and decreased
exercise tolerance can occur in those who are iron deficient
but not necessarily suffering from iron-deficiency anemia.
Iron deficiency without anemia is not uncommon among
some endurance athletes (e.g., long-distance runners), more
among women than men.

Supplemental iron has been reported to be of some benefit in
women on very-low calorie weight reduction diets. In one
study, obese women on these diets lost more (but not
significantly greater) weight when given supplemental iron.
The researchers concluded: 'The greater recovery of thyroid
hormone levels may have maintained metabolic rates to
allow for greater weight loss." Some follow-up maybe
warranted.

Iron deficiency may be more widespread than generally
believed. One recent ~tudy reported the presence of function-
al iron deficiency in 35% of 51 consecutive adult patients
presenting to the general intensive care unit of a teaching
hospital over a six-week period. Patients with massive
hemorrhage or exchange transfusion in the two weeks before
admission, those who were pregnant or lactating, those older
than 80 years, those with hematological malignant disorders
and those with bone marrow depression were excluded.
Patients with functional iron deficiency had longer stays in
intensive care than did those without iron deficiency (mean
length of stay 7.6 days versus 3.3 days, respectively).

On the other hand, there is also evidence that some
population subsets may be getting too much iron, some of it
through supplementation. One group has estimated that up to
one million people in the United States may have hemochro-
matosis, a hereditary disorder characterized by excess
intestinal absorption of iron. Early symptoms include fatigue
and joint pain. Fatal complications can include diabetes,
cancer, heart disease and cirrhosis of the liver. One recent
study found that stroke victims who have elevated levels of
iron are significantly more likely to experience more severe
neurological damage than are those with normal iron levels.
Research is ongoing.
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CONTRA INDICA T10NS

Iron supplements are contrain?icated III those with hemo-
chromatosis and hemosiderosis.

Iron supplements are contraindicated III those who are
hypersensitive to any component of an iron-containing
supplement.

PRECAUTIONS

Iron supplements should not be used for the treatment of
anemias other than iron deficiency anemia.

Treatment of iron deficiency anemia must only be undertak-
en under medical supervision.

Those with elevated serum ferritin levels should be extreme-
ly cautious in the use of iron supplements.

Pregnant women and nursing mothers should not use
supplemental doses of iron higher than RDA amounts (30
and 15 miIligrams daily, respectively) unless higher doses
are recommended by their physicians.

Iron supplements can be highly toxic or lethal to small
children. Those who use iron supplements should use
childproof bottles and keep the bottles away from children.

Iron supplements should be used with extreme caution in
those with chronic liver failure, alcoholic cirrhosis, chronic
alcoholism and pancreatic insufficiency.

Carbonyl iron requires adequate stomach acid for absorption.
Therefore, carbonyl iron should be taken with food and
should not be used with antacids.

Iron should be used with caution in those with a history of
gastritis, peptic ulcer disease or gastrointestinal bleeding.

ADVERSE REACTIONS

The most common side effects are gastrointestinal ones and
include nausea, vomiting, bloating and other abdominal
discomfort, black stools, diarrhea, constipation and anorexia.

Temporary staining of teeth occurs from iron-containing
liquids.

INTERACTIONS

DRUGS
Acid Pump Inhibitors: (lansoprazole, omeprazole, pantopra-
zole, rabeprazole): Use of acid pump inhibitors may
suppress the absorption of carbonyl iron.

Antacids: Aluminum-or magnesium-containing antacids may
decrease the absorption of iron if used concomitantly.

Bisphosphonates (alendronate, etidronate, risedronate):
Concomitant use of a bisphosphonate and a ferrous (II) iron
supplement may decrease the absorption of the
bisphosphonate.

Hz Blockers (cimetidine, famotidine, nizatidine, ranitidine):
Use of Hz blockers may suppress the absorption of carbonyl
iron.

Levodopa: Concomitant intake of levodopa and Iron may
reduce absorption of levodopa.

Levothyroxine: Concomitant intake of levothyroxine and
iron may decrease the absorption of levothyroxine.

Penicillamine: Concomitant intake of iron and penicillamine
may decrease the absorption of peniciIlamine.

Quinolones (ciprojloxacin, gatijloxacin, levojloxacin, lome-

jloxacin, moxijloxacin, norjloxacin, ojloxacin, sparjloxacin,

trovajloxacin): Concomitant use of a quinolone and iron may

decrease the absorption of the quinolone and iron.

Tetracyclines (doxycycline, minocycline, tetracycline): Con-
comitant intake of a tetracycline and iron may decrease the
absorption of both the tetracycline and iron.

NUTRITIONAL SUPPLEMENTS

Beta-carotene: Beta-carotene may enhance the absorption of
iron if they are taken concomitantly.

Calcium: Calcium carbonate may decrease absorption of iron
if used concomitantly.

Copper: Intake of iron supplements may decrease the copper

status of tissues.

Inositol Hexaphosphate: Concomitant intake of inositol
hexaphosphate and iron may depress the absorption of iron.

L-Cysteine: Concomitant Intake of L-cysteine and iron may
increase the absorption of iron.

Magnesium: Concomitant intake of magnesium and iron may
decrease the absorption of iron.

N-Acetyl-L-Cysteine: Concomitant intake of N-acetyl-L-cys-
teine and iron may increase the absorption of iron.

Tocotrienols: Concomitant intake of tocotrienols-which are
typically used in their nonesterified forms-and iron may
cause oxidation of the tocotrienols.

Vanadium: Concomitant intake of vanadium and iron may
decrease the absorption of iron.

Vitamin C: Concomitant intake of vitamin C and iron may
enhance the absorption of iron.

Vitamin E (alpha-tocopherol, gamma-tocopherol, mixed
tocopherols): Concomitant intake of non-esterified tocopher-
ols and iron may cause oxidation of the tocopherols.

Zinc: Concomitant intake of zinc and iron may decrease the
absorption of iron.



SUPPLEMENT MONOGRAPHS IRON /329

FOODS

Cysteine-containing Proteins: Foods rich in cysteine-con-
taining proteins (e.g. animal muscle tissue) may increase the
absorption of iron if ingested concomitantly.

Oxalic Acid: Concomitant intake of iron with foods rich in
oxalic acid (spinach, sweet potatoes, rhubarb and beans) may
decrease the absorption of iron.

Phytic Acid: Concomitant intake of iron with foods rich in
phytic acid (unleavened bread, raw beans, seeds, nuts and
grains and soy isolates) may decrease the absorption of iron.

Teas: Concomitant intake of tea and iron may cause
decreased absorption of iron. This is attributed to the tannins
in tea.

LABORATORY TESTS

Guaic assay: Earlier studies reported a high false positive
rate for guaic assay for occult blood in those receiving iron
supplements. However, more recent data indicate that iron
supplementation has no significant effect on guaic or other
tests for occult blood.

OVERDOSAGE

Acute iron overdosage can be divided into four stages. In the
first stage, which occurs up to six hours after ingestion, the
principal symptoms are vomiting and diarrhea. Other symp-
toms include hypotension, tachycardia and CNS depression
ranging from lethargy to coma. The second phase may occur
at 6-24 hours after ingestion and is characterized by a
temporary remission. In the third phase, gastrointestinal
symptoms recur accompanied by shock, metabolic acidosis,
coma, hepatic necrosis and jaundice, hypoglycemia, renal
failure and pulmonary edema. The fourth phase may occur
several weeks after ingestion and is characterized by
gastrointestinal obstruction and liver damage.

In a young child, 75 milligrams per kilogram is considered
extremely dangerous. A dose of 30 milligrams per kilogram
can lead to symptoms of toxicity. Estimates of a lethal
dosage range from 180 milligrams per kilogram and
upwards. A peak serum iron concentration of five micro-
grams or more per ml is associated with moderate to severe
poisoning in many.

DOSAGE AND ADMINISTRATION

There are several forms used for iron supplementation. They
include ferrous sulfate, ferrous fumarate, ferrous gluconate,
ferrous ascorbate and carbonyl iron.

The approximate amount of the above forms required to
supply 60 milligrams of elemental iron are:

ferrous ascorbate
ferrous fumarate
ferrous gluconate
ferrous sulfate
carbonyl iron

437 mg
183 mg
518 mg
186 mg
300 mg

Iron replacement therapy for adults is 2-3 mg/kg daily in
three divided doses. This must be done under a physician's
supervIsion.

Iron is present in some combination supplements at doses of
10 to 18 milligrams daily.

Dietary Reference Intakes (DRI) for iron by age group:

DRI values (milligrams/day)

Infants
0-6 months
7-12 months

Adequate Intake (AI)
0.27

11

Children Recommended Daily Allowance
(RDA)

7
10

1-3 years
4-8 years

Boys
9-13 years
14-18 years

Girls
9-13 years
14-18 years

Men
19-30 years
31-50 years
51-70 years
Older than 70 years

8
II

8
15

8
8
8
8

Women
19-30 years
31-50 years
51-70 years
Older than 70 years

Pregnancy
14-18 years
19-30 years
31-50 years

18
18
8
8

27
27
27

Lactation
14-18 years
19-30 years
31-50 years

10
9
9

The following summarizes the Tolerable Upper Intake Level
(UL) for various age groups and conditions:
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Infants
0-6 months
7-12 months

Children
1-3 years
4-8 years
9-13 years

Adolescents
14-18 years

Adults
19 years and older

Pregnancy
14-18 years
19 years and older

Lactation
14-18 years
19 years and older

40
40

(UL)
40
40
40

UL = Tolerable Upper Intake Level. The UL represents
total intake from food and supplements.

The DV (Daily Value) for iron, which is used for determin-
ing percentage of nutrient daily values on nutritional
supplement and food labels, is 18 mg. The basis for the DV
for iron is the 1973 U.S. RDA.
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Kombucha
DESCRIPTION

Kombucha, also known as the Manchurian or Kargasok
mushroom, is not a mushroom but a symbiotic mixture of
bacteria, including Acetobacter xylinum, Acetobacter ketoge-
num and Pichia fermentans, and various yeasts. The yeasts
are usually of the genera Saccharomyces, Brettanomyces and
Zygosaccharomyces. Kombucha is used as a tea and is
prepared by incubating it in sugared black or green tea. The
tea is mildly effervescent and has a cider-like acid taste.

Anecdotes abound regarding kombucha's ability to treat a
wide spectrum of disorders, including AIDS and baldness. A
few years ago, a media stir was created when it was reported
that a patient with far-advanced AIDS made a "miraculous"
recovery after drinking Kombucha tea. What wasn't reported
was that the patient had begun a new FDA-allowed
experimental therapy at the same time.

Kombucha tea is prepared by the user, and it is possible for
the home-brewed version to become contaminated with
pathogenic bacteria or fungi.

ACTIONS AND PHARMACOLOGY

ACTIONS

Kombucha has putative "cure-all" activity.

MECHANISM OF ACTION

Kombucha tea may have some antibiotic activity.

PHARMACOKINETICS

There are no reports on the pharmacokinetics of kombucha,
and it is unlikely that any pharmacokinetic studies have been
performed.

INDICATIONS AND USAGE

Claims have been made that kombucha tea cures everything
from AIDS to baldness, flatulence and cancer. There is no
credible evidence that it is effective in preventing or treating
any disorder, and its use has been associated with significant
toxicity in some cases. Its use in immuno-compromised
individuals is particularly inadvisable.

RESEARCH SUMMARY

There is no credible research that supports the use of
kombucha for any purpose. Its use has been associated with
occasional allergic reactions, jaundice, nausea, vomiting, and
head and neck pain. The Iowa Department of Public Health
recommended against its use when two cases of severe
unexplained illness (one of which ended in death) were
reported in two individuals who had been consuming
kombucha tea daily for two months. Two cases of symptom-
atic lead poisoning were reported in individuals who drank
kombucha tea brewed in a ceramic pot. It was hypothesized
that the tea elicited lead from the glaze pigment of the pot.

A recent case report noted that a 53-year-old Asian man with
no significant past medical history presented in the emergen-
cy room with a 2-month history of progressive muscle
weakness. A month prior to symptom manifestation he had
begun consuming kombucha in milk. He was diagnosed with
a myositis associated with pleural effusions, pericardial
effusion and "mechanic's hands," characterized by darkened
hyperkeratotic changes on the palmar aspect of the fingers as
well as on the palms. Those examining and treating the man
believed the probable cause to be the kombucha.

A recent review of clinical evidence concluded that kombu-
cha's unsubstantiated benefits do not outweigh its document-
ed risks. No efficacy for kombucha was found, yet multiple
cases of kombucha toxicity were cited. The reviewer
concluded: "The potential for harm seems considerable."
The recommendation remains the same: be cautious about
the use of kombucha for any purpose.

CONTRAINDICATIONS, PRECAUTIONS, ADVERSE REACTIONS

CONTRAINDICA TIONS

Kombucha is contraindicated in those who are hypersensitive
to any component of the preparation.

PRECAUTIONS

Children, pregnant women, nursing mothers, the elderly and
those with compromised immune systems should avoid the
use of kombucha.

Kombucha may contain antibiotic substances and, theoreti-
cally, could cause antibiotic resistance.

Those who use kombucha should be extremely careful in its
preparation in order to avoid contamination with pathogenic
bacteria and or fungi. The tea should not be prepared or




