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Our liver certainly is a hard worker. Treat it well, live longer and get more out
of life. The liver is involved with many different functions of the body. Most of
us understand that our liver is the major organ that carries out most of the
detoxification, but it does a lot more. It is also responsible for bile production.
In fact it produces up to a litre of bile per day. Bile needs to be at the right pH
which is somewhere between 7.5 and 8.6. Bile consists mostly of bile acids,
water, bile salts, cholesterol, bile pigments and a phospholipid called lecithin,
plus several ions. Bile is required for emulsification of fats and for the
activation of lipase enzymes needed for digestion.

The liver is the heaviest gland of the body and plays a major role in
maintaining proper hormonal balance. It can chemically alter or excrete
thyroid hormones and steroid hormones, such as estrogens and aldosterone.
The liver is required to carry out detoxification of the bloodstream by
degrading various waste materials no longer needed. There are two types of
toxins. There are those, which come from outside the human body
(exogenous), and those, which are generated by the processes within the
body (endogenous). Xenobiotics are chemical compounds which are foreign
to the body, (exogenous toxins) such as drugs, food additives and
environmental pollutants. More than 200,000 xenobiotics that exist in our
environment are metabolised predominately in the liver. This occurs through
the cytochrome P450s enzyme pathways, where the xenobiotics are
rendered water soluble, thus being readily eliminated from the body.

We (humans) belong to the ecosystem of this planet. In this sense, we are
simply participants in the food chain. While we enjoy diversity from being at
the top of the food chain, we experience disadvantages by way of bio-
concentration of xenobiotic contaminants (Toxins from the environment).
Our exposure to all the environmental toxins including food chemicals,
additives, preservatives and drugs that we may take from time to time place
aheavier work load on our liver.

The liver is especially important in maintaining a normal blood glucose level.
When blood glucose is low, the liver can break down glycogen and release
glucose into the bloodstream. The liver also has the ability to convert certain
amino acids and lactic acid into glucose, as well as converting other sugars
such as fructose and galactose into glucose. When blood glucose is high, as
is the case just after eating a meal, the liver converts glucose into glycogen
and triglycerides for storage.

The liver is required to carry out Lipid metabolism, as well as Protein
metabolism especially the hepatocytes that synthesize most plasma
proteins (Such as alpha & beta globulins, albumin, prothrombin & fibrinogen).
Our liver is also required for the excretion of bilirubin, which is derived from
the heme of the red blood cells. It is absorbed by the liver from the blood and
secreted into Bile. Most of the bilirubin in Bile is metabolized in the small
intestine by bacteria and eliminated in the feces. In addition, the liver is a
prime storage site for certain vitamins, such as Vitamins A, B12, D, E, K and
minerals iron & copper. As well as storage of Vitamin D, the liver is involved in
synthesizing active forms of Vitamin D. The Kupffer cells of the liver
phagocytize aged red and white blood cells and some bacteria.

Our current lifestyles, environmental toxins, consumption of alcohol, food
additives and drugs all place our liver under enormous stress and would be
impacting on our health and well being.

WITH HEPATIC DETOX

Some of the symptoms that may indicate that our liver is not detoxifying properly are:

® howel wind

® constipation

® loose bowels

® dry hair, split
ends, dry scalp

® nails splitting or
lifting at the edges

® spoon nails

® light coloured
stools

® poor appetite

® nausea associated
with fatty meals

® headaches

® immune weakness

® tiredness & fatigue

® sugar craving

® insomnia

* mood changes

® anxiety

® depression

® skin rashes

® indigestion
® bloating

o fatty liver
e cirrhosis

® hepatitis

® tiredness
® obesity

® joint pains
® hormonal imbalances
° PMT

® |rritability

® dermatitis ® joint pain * Bile disturbances
® psoriasis ® pre-menstrual

® gout tension

® bad breath ® high copper levels

® headaches ® loose bowels

So, it is easy to see that with all the toxins we encounter in our environment,
plus the toxins that our own bodies produce it is extremely important to
maintain a healthy liver.

Cholesterol is synthesized in the liver through the H.M.G CoA reductase
pathway. It produces about 700mg of cholesterol per day, while the
remainder is derived from the diet. We produce HDL (the 'good' cholesterol),
LDL and VLDL cholesterol in our liver, as well as the absorption of dietary
cholesterol. All forms of cholesterol are not 'bad' all are necessary, as they
are the precursors for steroids in the body (Such as corticosteroid, sex
hormones, bile acids and vitamin D.). Problems with cholesterol arise when
the ratio between the HDL, LDL & VLDL become unbalanced. Our liver can
synthesize cholesterol, but it is also responsible for the removal of
cholesterol. Our liver clears around 1g of cholesterol per day, which is
eliminated through the bile.

Lecithinis involved with bile production and plays a major role in maintaining
solubility of cholesterol. Solubility is important so that we do not develop
cholesterol stones in the liver or gall bladder. While our liver can synthesize
lecithin, dietary intake is also required.

So, as you can see, it is vitally important to maintain a healthy liver. In doing
so, we are also more likely to be in a position of maintaining healthy
cholesterol levels.

It is in my opinion, given the level of Xenobiotics in our environment,
necessary to supplement with liver nutrients. It would be best to seek a
supplement that contains Silybum marianum ext, L. Methionine, L. Glycine,
L. Cysteine, L. Glutamine, Inositol, L. Lysine, L. Taurine, Levocarnitine and
Glutamic acid, Lecithin, Potassium, Magnesium, Zinc, Selenium, Folic Acid,
Pyridoxal -5-Phosphate, B6, B12, Ascorbic Acid, Hesperidin and Rutin. These
canall be found in one tablet and would be known as Hepatic Detox.

Given all the work our livers are involved with, it stands to good reason to
'love your liver' and treat it well, so that you may get more out of life.
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Silybum Marianum ( St Mary's Thistle )
St. Mary's Thistle contains three principal biologically active compounds,
which are known collectively as Silymarin.

This herb has been found to have a wide range of effects on health. The main
target of it's action is the liver, helping to protect this organ against damage
from alcohol and other toxins as well helping in cases of Jaundice and
cholestasis. However it also has been prescribed for pleurisy, problems with
the spleen, dyspepsia, gallbladder problems, as antidote to deathcap
mushroom poisoning, depression, psoriasis and hepatitis.

® |t protects against lipid peroxidation.

® [t improves the antioxidant status in the liver.

® |t protects the liver against problems caused by an excessive alcohol
intake.

® |t helps to protect against liver hepatitis induced by drug and viral
hepatitis.

* |t protects against alcohol-induced hepatic fibrosis.

® |t is beneficial in the prevention or treatment of liver dysfunction in
patients undergoing anticancer therapy.

* |t has protective actions against some cancers.

® |t can reduce plasma VLDL- cholesterol levels.

® |t protects against a range of toxins.

® [t can modulate the inflammatory immune response.

L Methionine.

Methionine is a sulphur-containing, proteogenic amino acid. It is an essential
amino acid. Within the body, the metabolically active form of this amino acid
is s-adenosymethionine, which is a methyl group donor in transmethylation
reactions. When Methionine is catabolised, cysteine is formed as the liver
metabolites.

* Methionine has a protective effect on the liver, as well as protecting
the liver against a range of toxic chemicals.

* |t is effective in the treatment of alcoholic liver disease; its dietary
requirements are increased in liver disease and alcoholic hepatitis.

® |t helps to suppress the progression of induced liver fibrosis.

® [t may protect liver against alcohol-related carcinogenesis.

¢ |t is effective in the treatment of gallstones.

® |t assists the liver with pesticide exposure.

® Methionine is useful in chemical sensitivity.

L Glycine.

Glycine is essential in the diet. As the nitrogen from Glycine can easily be
exchanged with other molecules, Glycine can be used as a starting point for
the synthesis of other amino acids.

® |t assists in the detoxification through its promotion of glutathione
availability.

* |t has a protective effect on the liver in a wide range of toxins and
chemical sensitivity.

® |t has a role in protecting tissues against ischemia

® |t has a protective effect in the liver inflammatory diseases.

® |t protects against shock caused either by blood loss or endotoxin,
reduces alcohol levels in the stomach and recovery from alcoholic
hepatitis.

* |t helps to protect the liver damage caused by hepatotoxic drugs.

® |t can normalize fatty acid levels in the tissues.

* |t reduces the free radical-mediated oxidative stress in the erythrocyte
membrane, plasma and hepatocytes in alcohol-induced liver injury.

* |t helps protect against obstructive jaundice.

[T

L Cysteine.

Cysteine, an amino acid is a key molecule in sulphur metabolism in the body.
Cysteine also has a sparing effect on Methionine for protecting mucosa
linings and helping to protect the body against free radicals.

* |t helps to protect the body against free radicals.

e |t is involved in the production of glutathione within the liver, which
reduce the oxidative damage in hepatocytes.

® |t protects against toxic substances in the liver, including those from
cigarette smoke.

® |t protects against liver cholestasis.

* |t reduces the oxidative stress of hepatitis C in the liver.

® |t helps the liver in chemical sensitivity.

e |t is useful in helping to protect the liver against liver disease.

® |t is involved with reducing heavy metal toxicity.

L Glutamine.

Glutamine is one of the proteogenic amino acids. It can be synthesized from
glutamic acid, a reaction that is important in the detoxification reaction that
helps to remove the toxic ammonia from the body. Glutamine is an
intermediate nitrogen, allowing its nitrogen to be transferred to other
molecules in transamination reactions.

® |t removes ammonia from the hepaticytes (liver).

® |t is important for maintenance of cell function.

® |t promotes storage of glycogen in the muscle.

® |t is necessary for normal intestinal morphology and function.

® Decreased glutamine levels are associated with catabolic stress and
are associated with increased susceptibility to infection.

® |t protects the liver against toxic substances.

® |t is useful in the treatment of chronic hepatitis.

* Anyone with defective liver function could benefit from
supplementation with glutamine

® |t is one of the building blocks for glutathione, important in the body's
antioxidant defence.

¢ |t helps in chemically sensitive individuals.

L Lysine

Lysine is an essential amino acid, one of the groups known as proteogenic.
The biologcal active from this molecule is L-lysine, Advanced Medicine
Australia Hepatic Detox only uses L amino acid.

* A deficiency of this amino acid can lead to a number of stresses in the
tissues.

® | -lysine can suppress recurrent herpes simplex infection.

® |t enhances calcium absorption from the intestines and reduces the
losses of this mineral through the kidney.

* |t helps the prevention of cardiovascular disease and osteoporosis.

® |t has a protective action on the liver following haemorrhage.

® |t helps in detoxification of lead.

The price you pay
stages of alcohokinduced liver damage

Source: DER SPIEGEL 38/2000
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L Taurine.

Taurine is an amino acid. It is a sulphur-containing molecule found in bile in
combination with cholic acid. In the bile Taurine is one of the agents that help
to emulsify lipids (fats), assisting their absorption and transport. Taurine
assists in regulating the level of bile salt in the gall bladder, reducing the
incidence of gall stones.

Taurine is useful in the treatment of fatty liver. In a study of fatty liver in
children with simple obesity, it was found that taurine supplements in the
diet were effective in treating their fatty liver. The authors suggested that
taurine administration may be helpful as an adjuvant therapy for fatty liver.
Taurine helps to protect against liver fibrosis which is the result of excessive
protein deposition by hepatic stellate cells. In a study it was found that
taurine supplementation prevented the development of fibrosis of the liver.
Taurine seems to protect the liver against some deleterious changes during
hepatocarcinogenesis. This was discovered in a study of rats fed taurine
supplements, and where hepatocarcinogenesis was induced. In this study,
taurine not only inhibited lipid peroxidation in the liver, but also altered
defence enzymes and protected the liver against membrane disintegration
during the hepatocarcinogenesis (You JS, Chang KJ, 1998).

Taurine is one of several amino acids that have been found to be essential in
disease states, and to form substrate in the stressed patient for anabolic
processes in the liver, immune system, and at injured sites (Soeters PB et al,
2004).

® |t protects the tissues and liver tissue against oxidative stress.

® |ts levels are reduced when the liver is diseases or stressed.

® |t is useful in the treatment of fatty liver.

® |t protects the liver against liver fibrosis.

* |t involved with the detoxificition of chemical toxins.

® Involved in bile synthesis.

* |t facilitates the passage of calcium, potassium, sodium, and
magnesium ions in and out of cells.

e |t is useful in gall bladder disease.

* |t protects against cholesterol gallstone formation.

* |t protects the liver against some deleterious changes during
hepatocarcingenesis.

* Taurine helps to protect the liver against fatty liver.

L Carnitine.

Carnitine is important for all tissues that have high-energy demand like the
liver. In a study of patients with cirrhosis of the liver, Lapinski T, Grzeszczuk A
(2003) found that carnitine lowered serum ammonia concentration and lipid
metabolism in the liver. This reinforces the role of carnitine as a protective
agent for the liver. Carnitine facilitates the removal from mitochondria of
short-chain and medium-chain fatty acids that accumulate as a result of
normal and abnormal metabolism. One other function of Carnitine is to
remove potentially toxic acyl groups from cells by promoting the formation of
acylcarnitine from acyl-CoA. This system is important for removing the toxic
acyl groups.

® [t removes potentially toxic acyl groups from cells.

® Carnitine has been used in senile dementia, metabolic nerve diseases,
HIV infection, tuberculosis, myopathies, cardiomyopathies, renal failure
and anemia.

® |t lowers serum ammonia concentrations and improves lipid
metadolism in the liver.

® |t protects against hepatic encephalopathy.

® |t prevents lipid preoxidation.

® |t reduces lipid accumlation in the liver.

® A deficiency in carnitine has been implicated in the development of
non-alcoholic related fatty liver disease.
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L Glutamic acid
Glutamic acid has its main role is in the transport of potassium in the brain,
and in the detoxification of ammonia in the brain.

® In the liver, it modulates the rate of ammonia detoxification into urea.

* |t promotes glycogen storage.

® |t is needed for the synthesis of glutathione within the liver, a critical
antioxidant for the body.

® |t protects against free radicals in the liver.

® |t is needed in alcoholics and cirrhotics and in acute liver failure.

® |ts ability to reduce ammonia levels in the brain protects against
hepatic encephalopathy.

Inositol

Inositol is necessary for normal cellular proliferation (cell division). Inositol
deficiency may promote fatty liver disease. The impaired release of plasma
lipoprotein increases fatty acid mobilization from adipose tissue and
enhanced fatty acid synthesis in the liver. Inositol deficiency has causative
factors in the occurance of hepatic triacylglycerol accumulation. Very little is
known about calcium signaling through the Inositol receptor, which is a
mechanism in cells to regulate their function. However, it is known that this
receptor is lost from cholangiocytes in cholestatic liver disease and this may
have significance in cholestasis. In turn, this suggests that any deficiency in
Inositol may have a negative impact on the development of cholestasis.

® A potent ability to reduce hepatic lipid levels and regulate blood lipids.

® |t protects the liver against toxins.

® |t protects the liver against fatty liver.

® |t is necessary for normal cellular proliferation (cell division).

® |t has a protective effect against cancers in the liver and lungs and
possibly also in the mammary gland and colon.

® |t may help in the treatment for diabetic neuropathy.

Lecithin

Lecithin is a phospholipid, specifically a glycerophospholipid, which is
derived from phosphatic acid. Lecithin supplementation has a protective
effect on the liver against fatty liver. In a clinical trial of patients with fatty
liver, where the fat deposits in the hepatocytes were disruptive of their
function, it was found that lecithin supplementation minimized this insult on
the hepatocytes (Turecky L et al, 2003). Lecithin helps to prevent gallstone
formation by stimulating bile formation and biliary lipid secretion, particularly
of cholesterol. Lecithin has its effect of solubilisation of cholesterol within the
bile, preventing the formation of gallstones.

* |t has significant properties that help to protect the tissues against
oxidative damage.

® |t protects against fatty liver disease.

® |t decreases oxidative stress in the liver by helping to restore
glutathione levels.

* |t helps prevent and reverse hepatic (liver) fibrosis.

® |t helps to prevent gallstone formation.

® |t has beneficial effect on the vascular system though modification of
hepatic cholesterol homeostasis and lipoprotein metabolism.

e | ecithin which is a good source of phosphatdylcholine.

Potassium

The regulation of potassium levels in the body is of crucial importance. One of
the ways potassium is regulated is through an insulin-mediated uptake and
release from the liver and muscles, helping to regulate the distribution of this
molecule between the intercellular and extracellular fluid compartments
(Decaux G al, 1988). In studies on humans, these authors found that liver
damage decreased uptake of potassium into the liver, despite there being
more than adequate amounts of insulin available to promote this. Fasting also
decreases the levels of potassium in the liver. It has been found in studies that
potassium may help to protect the liver from tumor necrosis factor.

® Fasting decreases the levels of potassium in the liver.

* |t helps to protect the liver from tumor necrosis factor.

® |t is one of the dietary measures that have been suggested as a way of
reducing the risk of Alzheimer disease.
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Magnesium.

Magnesium, a metal, is an essential micronutrient for humans. Magnesium
deficiency has been noted when the liver is under environmental stress. It
has been proposed that this could result from an inadequate dietary intake of
magnesium, poor absorption of magnesium from the gut, or from loss of
magnesium as a result of the use of natriuretic drugs (Oralewska B et al,
1996). These authors found deficiencies in 30% of children that they studied.
It was further suggested that the fall in magnesium levels in the blood is a
reflection of the extent of the damage to the liver cells. In another study with
magnesium the authors found that insulin sensitivity was observed and
insulin secretion was reduced with magnesium deficiencies. It also was
observed that when magnesium supplementation was given, the insulin
resistance restored to normalin the liver. They proposed that it was a result of
magnesium having an early action on the interaction of insulin with the
hepatic cells. These authors, (Rozycky J, Lewicki Z, 1978), found that low
magnesium levels may promote the deposition of fat in the liver. Magnesium
deficiency results in both proliferation and enlargement of Ito cells in the liver.
These authors proposed that the lipid accumulation resulted from reduced
levels of lipid metabolizing and transporting enzymes, which in turn was a
consequence of the lack of magnesium needed in the enzyme structure.

® Liver stress may result in magnesium deficiency.

® L ow magnesium levels may promote the deposition of fat in the liver.

® Magnesium supplementation is needed with insulin resistance within
the liver.

* Magnesium deficiency may cause liver disease.

Aspartate

Aspartate in hepatic detox is found as magnesium and potassium aspartate.
Aspartate is an amino acid. The main role in the liver is in the urea cycle and in
purine and pyrimidine biosynthesis. Aspartate is important in assisting the
liver to cope with toxins. In particular aspartate helps the liver clear toxic
ammonia by promoting the formation of urea.

® |t assists the liver to cope with toxins.

® [t improves urea production, helping to detoxify the liver of ammonia.

® It may have clinical usefulness in patients with acute or chronic liver
failure.

Zinc

Zinc is a metal that is essential for growth and development, as it is an
important component of many enzymes. Zinc deficiencies increase the
susceptibility to some viral infections that attack the liver. In one study it was
found that nutritional deficiencies, such as vitamin E, Folic Acid, Vitamin B6,
Zinc, and selenium resulted in alteration of the immune system that
eventually increase susceptibility to certain virus infection such as hepatitis
B virus and hepatitis C virus (Poschl G,Seitz HK,2004). In another study it
linked zinc deficiency to liver cirrhosis and diabetes mellitus. Zinc
supplementation increased glucose disposal. It was proposed by these
authors that zinc deficiency is linked between liver cirrhosis and “liver”
diabetes mellitus (Grungreiff K, Reinhold D, 2005).

Zinc helps to protect against toxins like lead and cadmium, and Zinc also has
a balancing effect with copper when in excess. Zinc and magnesium have a
synergistic effect within the liver for many enzyme functions.

e |ts deficiency increases the susceptibility to some viral infections that
attack the liver.

® Zinc deficiency is a characteristic of both liver cirrhosis and diabetes
mellitus.

® Diets deficient in zinc have an adverse impact on the liver.

® Zinc deficiency depresses glycogen catabolism in the liver.

® |t helps to protect against some toxins.

® Alcohol consumption can lead to liver damage and adversely affect
zinc levels in the liver.

® |t can raise glutathione peroxidase levels in the liver, reducing the risk
of lipid peroxidation in the hepatocytes and helping to maintain the
integrity of the cell membranes of the hepatocytes.

® |t protects against some cancers.

Selenium

Selenium is an essential nutrient for humans. It is an essential component of
the enzyme glutathione peroxidase, which helps protect against oxidative
damage inthe liver and particularly in the membranes of the red corpuscles.

Selenium is essential for normal liver function. One role in the liver is to
combine with the amino acid cysteine to form selenocysteine, which is then
incorporated into a class of proteins known as selenoproteins, which have
both antioxidant and selenium transport factions. It has been demonstrated
that inadequate levels of selenoproteins in the liver can result in
hepatocellular degeneration, liver necrosis and death. Other papers report a
protective effect of selenoprotein against toxins that can cause damage to
the liver. The biochemical and physicochemical properties of selenium in the
unique redox characteristics of selenocysteine and its use in antioxidant
enzymes. In this context of a redox reaction is reduction of reactive oxygen
metabolites by glutathione peroxidases, helping to maintain membrane
integrity, reducing the oxidative damage to lipids, lipoprotein and DNA.
Selenium has structural and enzymatic roles, and also influences a number of
endocrine processes, most notably those involved in thyroid hormones
synthesis and metabolism.

Selenium is needed for the proper functioning of the immune system, arole in
viral suppression, AIDS, and is implicated in delaying the aging process. Its
deficiency has been linked to a number of disorders such as heart disease,
diabetes and diseases of the liver. It is required for sperm motility and may
reduce the risk of miscarriage. Selenium supplementation has moved from
the realm of correcting nutritional deficiencies to one of pharmacological
intervention, especially in the clinical domain of cancer chemoprevention.

Selenium protects against aluminium toxicity; something that is useful as
this metal can be neurotoxic. It also protects against cadmium poisoning in
the liver as well as protects against lead toxicity.

Selenium also has a protective role in the liver against a wide range of heavy
metals. It was found that selenium within the liver helped to protect against
mercury, silver, copper and cadmium. It had its effect in several locations
within the cells. Mercury and silver preferentially accumulates in the nuclear,
lysosomal and mitochondrial fraction of the hepatocytes, whereas copper
and cadmium accumulates mainly in the cytosol. Cadmium impairs the liver
of detoxification.

® |t can positively influence the health status, symptomatic presentation
and life span whose detoxification systems are compromised.

® |t is essential for liver function.

® |t protects against disease and aging.

* Exercise increases the requirement for selenium.

® |t promotes antioxidant activity in the tissues.

® |t protects against a wide range of toxins, including heavy metals.

® |t protects against actions of the prednisolone and some
chemotherapeutic agents in the liver.

® |t has a protective action in alcoholic liver disease.

® |t has a protective action against some cancers.

® |t protects against some viral infections that attack the liver.
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Folic acid

Also known as folate, folic acid is essential in the body. At least one-half of
the folate stores in the body are found in the liver, with the level of these
stores being influenced by the dietary intake of this vitamin. Folate deficiency
does remove some protection from DNA strands and this can promote
cancer within the liver. This is because folate, together with other molecules
such as Methionine and vitamin B12, play an important role in DNA
methylation and this methylation influences the expression of genes. The
enzyme responsible for this methylation is methylenetetrahydrofolate
reductase, which is responsible for the de novo synthesis of methyl groups.
Its stated that diminished activity of this enzyme, which is derived from folic
acid, is associated with an increased risk of developing atherosclerosis,
neurological disorders, birth defects and may lead to liver cancer.

Folic acid, together with vitamin B12, B6 and the activated form of B6
pyridoxine-5- phosphate has the role of reducing the effects of homocysteine
in the blood plasma. The supplementation of these vitamins can reduce
levels of low-density lipoprotein in cases of high hyperhomocysteinaemia,
thereby reducing risk of atherosclerosis and possibly also diabetes and
alcoholic liver disease.

Folic acid helps to protect the liver against some toxins. By providing folate it
was found that it had important influence on toxins. It has effects on the
glutathione level within the liver, an important antioxidant for the liver
defense.

* Deficiencies in folic acid intake increase the susceptibility to some viral
infections that attack the liver.

* Folic acid deficiency promotes the carcinogenic consequences of
alcohol metabolism and cigarette smoking.

® |t improves normal liver morphology.

® |t helps the treatment or prevention of atherosclerosis and other
condition in the people with certain genetic disorders.

* |t helps to protect the liver against some toxins.

* |t is a potent scavenger of free radicals and can significantly inhibit
microsomal lipid peroxidation.

® [t may have a role in the prevention of Alzheimer disease.

® [t may help in the prevention of birth defect.

Vitamin B6 and Pyridoxal-5-Phosphate

Vitamin B6 is also known as Pyridoxine. Vitamin B6 and Pyridoxal-5-
Phosphate is a water-soluble vitamin. The concentration is mainly found in
the liver and kidneys. In the body this vitamin is important as a coenzyme in
amino acid metabolism. Additionally pyridoxine and pyridoxal-5-phosphate
is involved in the release of glucose from glycogen in the liver.

In patients with fatty liver (cirrhosis) there is a decreased metabolism in the
liver of vitamin B6 to pyridoxal-5-phsphate (the active coenzyme form of B6),
which is reflected by low levels of this molecule in the plasma of these
patients. However they found that oral supplementation with pyridoxine and
pyridoxal-5-phosphate restored levels to normal range, indicating a
supportive effect of the vitamin in the liver. In a related study, plasma levels of
pyridoxal-5-phoshate were found to be significantly lower than normal in
patients with decompensated cirrhosis or subacute hepatic necrosis, with
no significant difference in plasma pyridoxal-5-phosphate levels between
those with liver disease. All patients responded to supplements of pyridoxal-
5-phosphate and vitamin B6. Vitamin B6 is involved with reducing the effects
of homocysteine.

* Through its methylating ability it may prevent the development of some
cancers.

® |t mobilizes liver glycogen, resulting in an increase in serum glucose
levels.

® [t has an impact on the metabolism of both lipids and proteins.

* Deficiency states can be caused by alcohol and fasting.

* Deficiencies of B6 may have a role in causing fatty liver.

* Deficiencies in vitamin B6 intake increase the susceptibility to some
viral infection that attack the liver.

* Vitamin B6 reduces the effect of homocysteine.

Vitamin B12

Also known as cobalamin, or extrinsic factor, vitamin B12 is one of the water-
soluble B group vitamins. This vitamin was the first naturally occurring
biologically active molecule found to require cobalt as a part of its molecular
structure. In nature bacteria synthesize this vitamin, while green plants
contain none of the vitamin. The main dietary sources are egg yolk and milk,
which means that some strict vegetarians may become deficient in this
vitamin. Absorption of this vitamin from the gut requires the presence of a
molecule referred to as intrinsic factor, which resides in the gastric mucosa.
This factor forms a pepsin resistant combination with the vitamin B12,
allowing it to be absorbed in the lower intestine. Pernicious anemia develops
whenintrinsic factor is defective. Vitamin B12 binds to other groups to have a
range of biological effects in the body. Cyanocobalamin (vitamin B12) is
needed to prevent the development of pernicious anemia. Vitamin B12 forms
a coenzyme needed for the methylation of RNA, a process that is important in
protein synthesis. Vitamin B12 and folate are needed as coenzymes for DNA
methylation, which are methyl donors during DNA synthesis. DNA
methylation is an intracellular process that can influence the expression of
some genes and can therefore effect cellular metabolism. The
transmethylation metabolic pathways, which provide or removed the methyl
groups closely, interconnect the important methyl group molecules; chorine,
Methionine, methyltetrahydrofolate, vitamin B6 and vitamin B12.

Abnormal DNA methylation has been associated with liver cancers (Brunaud
Letal, 2003). This means that deficiencies in any of the major dietary sources
of methyl groups (such as Methionine and chorine), or a deficiency in vitamin
B12 whichis needed as a coenzyme in the methylation process, may result in
the development of liver cancers as well as other cancers. Deficiencies in
vitamin B12 disrupt metabolism within the liver. In a study of livers it was
found that this disrupted normal glucose and glutamic acid metabolism,
possibly though an inhibition on the citric acid cycle (Toyoshima S et al,
1996). A deficiency in B12 results in decreased folate incorporation in tissues
of the liver. It also results in depressed synthesis in Methionine and lecithin.
Lecithin is an important protective molecule in the liver. These changes can
result in alterations in membrane lipoid composition and therefore in cellular
function. Deficiencies in a range of nutrients including vitamin B12 can result
in hyerhomocysteinmia, which is a component of several disorders including
cardiovascular disease, neurodegeneration, diabetes and liver disease.
Hyerhomocysteinmia increases production of intracellular superoxide anion
causing oxidative stress and induces endoplasmic reticulum stress, which
canresultin apoptosis, fat accumulation and inflammation.

* Through its methylating ability it may prevent the development of some
cancers.

e Liver disease can result in a loss of vitamin B12 from the liver.

* Deficiencies in vitamin B12 disrupt metabolism within the liver.

® Some toxins and disease states result in disturbances in vitamin B12
metabolism.

® |t protects against some of the action of toxins on the liver.

® |ts supplementation may have a role in the prevention of Alzheimer
disease.

® B12 supplementation may help reduce hyerhomocysteinmia.
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Ascorbic acid

Also known as vitamin C, ascorbic acid is a water-soluble vitamin essential
for health. As it cannot be synthesized in the body, it must be ingested. This
vitamin is important in the body in many hydroxylation reaction (such as that
involving the conversion of the amino acid proline into collagen). It is critical
for maintaining the structure of the walls of blood vessels because of its role
in collagen biosynthesis. Because vitamin C is a potent antioxidant, it helps
to protect all tissues in the body. This is because many toxic agents exert
their effects in the body by increasing the levels of damaging free radicals in
the tissues and antioxidants are able to scavenge these free radicals to
protect the tissues. Vitamin C assists in the mitigation of heavy metal
toxicity. In one study it looked at cadmium and arsenic, two particularly toxic
chemicals, it was found that ascorbic acid protects against the effects of
arsenic on mitochondria. Vitamin C also appears to be protective against lead
toxicity. The liver is a target organ for 3,4-methylenedioxymethamphetamine
(MDMA, 'Ecstasy'), resulting in toxicity in that organ when this drug is taken.
This toxicity appears to result from impaired antioxidant defense systems,
butit can be alleviated somewhat by increased levels of antioxidants such as
vitamin C. Evidence supporting vitamin C on the liver was provided in a good
study on ischaemic livers, where the vitamin C scavenging of free radicals
helped to reduce injury to liver tissue. Similar results have been found in
vitamin C and its effects to protect the liver following damage by toxicants.
One of the consequences of oxidative stress is the induction of collagen
synthesis, which in the liver could lead to reduced function of the
hepatocytes. This fibrosis can be induced with alcohol. The authors
concluded that a mixture of antioxidants, including vitamin C, is needed.

® |t protects against heavy metal toxicity.

® |t protects the liver against oxidative stress.

* |t reduces the chance of fibrosis developing in the liver.

® |t protects against the effects of alcohol on the liver.

® |t protects against atherosclerosis and other diseases by preventing
abnormal lipid metabolism.

Hesperidin

Hesperidin is a flavone. These are plant pigments that contain flavone ring
system. Hesperidin is known as a bioflavonoid, Hesperidin has a range of
beneficial effect in the body. Because of their molecular structure, the
bioflavoniods are antioxidants, and therefore help to protect tissues against
oxidative damage. Indeed the pharmacological antioxidant properties of
Hesperidin are similar to those of vitamin E. Dietary supplementation with
Hesperidin has demonstrated the lowering of hepatic triglyceride content, as
well as plasma cholesterol levels. The ability of Hesperidin to lower
triglyceride levels in the liver has been demonstrated in studies. It was
shown that dietary Hesperidin reduced the hepatic triglyceride accumulation
induced by orotic acid (in rats) and this was associated with the reduced
activity of the hepatic microsomal triglyceride synthetic enzyme,
phosphatidate phosphohydrolase. In studies on diabetes, Hesperidin has
been found to reduce oxidative stress in the tissues, demonstrating further
the antioxidant properties of this bioflavonoid.

In nature, bioflavonoids are found together with vitamin C. Vitamin C and the
bioflavonoids have a bewildering array of application which makes them
appear like the old medicine man's magic, something which doses not
endear them to the orthodox thinkers. Dr Robbins of the university of Florida,
investigated the antithrombic activity of bioflavonoids for about 6-7 years. He
had research showing that bioflavonoids have anti-adhesive effects on blood
cells. That is, they prevent blood cells from clumping together and forming
blood cots, which can cause massive damage to the circulation through the
heart, lungs, brain and liver. His experiments showed that bioflavonoids were
indeed potent antithrombins.

® |t lowers hepatic triglyceride content, as well as plasma cholesterol
levels.

® [t reduces oxidative stress in the tissues.

® |t offers some protection against the early stages of diabetes mellitus
and its complications.

® |t is found in nature together with vitamin C and has a synergistic
effect together with vitamin C.

Rutin

Rutin, like Hesperidin, is a flavone, also known as a bioflavonoid. Rutin is the
most potent scavenger of superoxide anions, more potent than its near
relative, Hesperidin. Rutin, together with other antioxidants, is important in
protecting us from disease and aging. In situations where there is inadequate
vitamin E (which normally is a potent antioxidant), Rutin and other flavonoids
can take over from vitamin E as a major antioxidant in the liver. Rutin has a
substantial protective effect on the liver. Dietary supplementation with Rutin
has demonstrated to increase the antioxidant capacity of the liver. This study
has been supported in a study of human volunteers who took Rutin
supplements over six weeks. These studies indicate that Rutin could be a
useful supplement for anyone whose liver is under assault by toxic agents.
When there is an iron overload in the body, Rutin has been found to be
protective possibly through the formation of inactive iron-Rutin complexes.
In rat models that were studied, Rutin was found to substantially reduce free
radical productionin lipid microsomes.

® |t protects against disease and aging.

® |t is a potent antioxidant.

® |t protects against oxidative damage to DNA and proteins.

* |t has a substantial protective effect on the liver.

® |t protects the liver against a range of toxic chemicals.

® |t helps to protect against some carcinogens, including those in

cigarette smoke.

® |t protects against an iron overload in the body.

Suggested Uses for Hepatic Detox:

o EXPOSURE TO HEAVY o DIET HIGH IN PROCESSED
METALS & FOODS
ENVIRONMENTALTOXINS o AGING PROCESS

o HIGH COPPER LEVELS « OBESITY

* INDIGESTION o LIGHT COLOURED STOOLS

* BLOATING o HYPERCHOLESTEROLEMIA

* POOR APPETITE e DRY HAIR

i LL=Fle * HAIR - SPLIT ENDS

* BAD BREATH ¢ DRY SCALP

[ ]

RSSO somreans
o FATTY LIVER
- o NAILS SPLITTING OR
LIFTING AT THE EDGES

* HEPRILS * HORMONAL IMBALANCES

* HANGOVERS e PMT

o AL * USERS OF ORAL

o BOWEL WIND CONTRACEPTIVE

o HEADACHES / MIGRANES o IRRITABILITY

o SUGAR CRAVINGS o ANGER

« SKIN PROBLEMS o DEPRESSION

o DERMATITIS o ANXIETY

o ACNE * DRUG USE e.g.

o FATIGUE

* INSOMNIA

* IMMUNE WEAKNESS

© 2005 David Woolcott Naturopath (MCMA), Advanced Medicine Australia (08) 9385 6066



References for Silybum Marianum

Ahmed B, Khan SA, Alam T (2003) Synthesis and antihepatotoxic
activity of some heterocyclic compounds containing the 1,4-
dioxane ring system. Pharmazie. 2003 Mar;58(3):173-6

Bean P (2002) The use of alternative medicine in the treatment of
hepatitis C. Am Clin Lab. 2002 May;21(4):19-21

Beckmann-Knopp S et al (2000) Inhibitory effects of silibinin on
cytochrome P-450 enzymes in human liver microsomes.
Pharmacol Toxicol. 2000 Jun;86(6):250-6

Gebhardt R (2003) Antioxidative, antiproliferative and biochemical
effects in HepG2 cells of a homeopathic remedy and its constituent
plant tinctures tested separately or in combination.
Arzneimittelforschung. 2003;53(12):823-30

Giese LA (2001) Milk thistle and the treatment of hepatitis.
Gastroenterol Nurs. 2001 Mar-Apr;24(2):95-7

Hernandez V (1995) Liver function and HIV-1 infection. STEP
Perspect. 1995 Summer;7(2):13-5

Jacobs BP et al (2002) Milk thistle for the treatment of liver
disease: a systematic review and meta-analysis. Am J Med. 2002
Oct 15;113(6):506-15

Johnson VJ et al (2003) Physiological responses of a natural
antioxidant flavonoid mixture, silymarin, in BALB/c mice: .
Silymarin inhibits T-lymphocyte function at low doses but
stimulates inflammatory processes at high doses. Planta Med.
2003 Jan;69(1):44-9

Kohno H et al (2002) Silymarin, a naturally occurring polyphenolic
antioxidant flavonoid, inhibits azoxymethane-induced colon
carcinogenesis in male F344 rats. Int J Cancer. 2002 Oct
10;101(5):461-8

Kravchenko LV, Morozov SV, Tutel'yan VA (2003) Effects of
flavonoids on the resistance of microsomes to lipid peroxidation in
vitro and ex vivo. Bull Exp Biol Med. 2003 Dec;136(6):572-5

Ladas EJ, Kelly KM (2003) Milk thistle: is there a role for its use as
an adjunct therapy in patients with cancer? J Altern Complement
Med. 2003 Jun;9(3):411-6

Laekeman G, De Coster S, De Meyer K (2003) St. Mary's Thistle: an
overview. J Pharm Belg. 2003;58(1):28-31

Lieber CS et al (2003c) Silymarin retards the progression of
alcohol-induced hepatic fibrosis in baboons. J Clin Gastroenterol.
2003 Oct;37(4):336-9

Rambaldi A et al (2005) Milk thistle for alcoholic and/or hepatitis B
or C virus liver diseases. Cochrane Database Syst Rev. 2005 Apr
18;(2):CD003620

Saller R, Meier R, Brignoli R (2001) The use of silymarin in the
treatment of liver diseases. Drugs. 2001;61(14):2035-63
Schumann J et al (2003) Silibinin protects mice from T cell-
dependent liverinjury. J Hepatol. 2003 Sep;39(3):333-40

Siddiqui U, Weinshel EH, Bini EJ (2004) Prevalence and predictors
of herbal medication use in veterans with chronic hepatitis C. J
Clin Gastroenterol. 2004 Aug;38(7):605-10

Skottova N et al (2004) Phenolics-rich extracts from Silybum
marianum and Prunella vulgaris reduce a high-sucrose diet
induced oxidative stress in hereditary hypertriglyceridemic rats.
Pharmacol Res. 2004 Aug;50(2):123-30

Svagera Z et al (2003) Plasma lipoproteins in transport of silibinin,
an antioxidant flavonolignan from Silybum marianum. Phytother
Res. 2003 May;17(5):524-30

Tanamly MD et al (2004) Randomised double-blinded trial
evaluating silymarin for chronic hepatitis C in an Egyptian village:
study description and 12-month results. Dig Liver Dis. 2004
Nov;36(11):752-9

Yanaida Y et al (2002) Dietary silymarin suppresses 4-
nitroquinoline 1-oxide-induced tongue carcinogenesis in male
F344 rats. Carcinogenesis. 2002 May;23(5):787-94

Zuber R et al (2002) Effect of silybin and its congeners on human
liver microsomal cytochrome P450 activities. Phytother Res. 2002
Nov;16(7):632-8

References for Methionine

Brunaud L et al (2003) Effects of vitamin B12 and folate
deficiencies on DNA methylation and carcinogenesis in rat liver.
Clin Chem Lab Med. 2003 Aug;41(8):1012-9

Glazenburg EJ et al (1983) Effects of variation in the dietary supply
of cysteine and methionine on liver concentration of glutathione
and "active sulfate" (PAPS) and serum levels of sulfate, cystine,
methionine and taurine: relation to the metabolism of
acetaminophen. J Nutr. 1983 Jul;113(7):1363-73

Halsted CH et al (2002b) Folate deficiency disturbs hepatic
methionine metabolism and promotes liver injury in the ethanol-
fed micropig. Proc Natl Acad Sci U S A. 2002 Jul 23;99(15):10072-
7.Epub 2002 Jul 16

Halsted CH, Villanueva JA, Devlin AM (2002) Folate deficiency,
methionine metabolism, and alcoholic liver disease. Alcohol. 2002
Jul;27(3):169-72

Lee TD et al (2004) Abnormal hepatic methionine and glutathione
metabolism in patients with alcoholic hepatitis. Alcohol Clin Exp
Res. 2004 Jan;28(1):173-81

Lieber CS (1993) Biochemical factors in alcoholic liver disease.
Semin Liver Dis. 1993 May; 13(2):136-53

Lieber CS (2000) Alcoholic liver disease: new insights in
pathogenesis lead to new treatments. J Hepatol. 2000;32(1
Suppl):113-28

Lieber CS (2002) S-adenosyl-L-methionine: its role in the
treatment of liver disorders. Am J Clin Nutr. 2002
Nov;76(5):1183S-7S

Loguercio C et al (1999) Ethanol consumption, amino acid and
glutathione blood levels in patients with and without chronic liver
disease. Alcohol Clin Exp Res. 1999 Nov;23(11):1780-4

Matsui H et al (2004) Sulfur-containing amino acids attenuate the
development of liver fibrosis in rats through down-regulation of
stellate cell activation. J Hepatol. 2004 Jun;40(6):917-25.
Niculescu MD, Zeisel SH (2002) Diet, methyl donors and DNA
methylation: interactions between dietary folate, methionine and
choline. J Nutr. 2002 Aug; 132(8 Suppl):2333S-2335S

Nocianitri KA et al (2002) Influence of dietary methionine level on
the liver metallothionein mRNA level in rats. Biosci Biotechnol
Biochem. 2002 Nov;66(11):2465-70

Patrick L (2003) Toxic metals and antioxidants: Part Il. The role of
antioxidants in arsenic and cadmium toxicity. Altern Med Rev.
2003 May;8(2):106-28

Poirier LA (2002) The effects of diet, genetics and chemicals on
toxicity and aberrant DNA methylation: an introduction. J Nutr.
2002 Aug;132(8 Suppl):2336S-2339S

Poschl G et al (2004) Alcohol and cancer: genetic and nutritional
aspects. Proc Nutr Soc. 2004 Feb;63(1):65-71

Reicks MM, Hathcock JN (1984) Effects of dietary methionine and
ethanol on acetaminophen hepatotoxicity in mice. Drug Nutr
Interact. 1984;3(1):43-51

Ronchi VP et al (2004) The mouse liver content of carbonic
anhydrase lll and glutathione S-tranferases A3 and P1 depend on
dietary supply of methionine and cysteine. Int J Biochem Cell Biol.
2004 Oct;36(10):1993-2004

Villanueva JA, Halsted CH (2004) Hepatic transmethylation
reactions in micropigs with alcoholic liver disease. Hepatology.
2004 May;39(5):1303-10

References for Glycine

Bruck R (2003) Glycine modulates cytokine secretion, inhibits
hepatic damage and improves survival in a model of endotoxemia
inmice. Liver Int. 2003 Aug;23(4):276-82

Fang HQ et al (2003) Effects of glycine on plasma and liver tissue
changes of TNF-alpha, ET-1 and nitric oxide contents in rats with
obstructive jaundice. World J Gastroenterol. 2003
Oct;9(10):2374-6

Hall JC (1998) Glycine. JPEN J Parenter Enteral Nutr. 1998 Nov-
Dec;22(6):393-8

Kretzschmar M (1996) Regulation of hepatic glutathione
metabolism and its role in hepatotoxicity. Exp Toxicol Pathol. 1996
Jul;48(5):439-46

Lauterburg BH (2002) Analgesics and glutathione. Am J Ther.
2002 May-Jun;9(3):225-33

Loguercio C et al (1999) Ethanol consumption, amino acid and
glutathione blood levels in patients with and without chronic liver
disease. Alcohol Clin Exp Res. 1999 Nov;23(11):1780-4

Matilla B et al (2002) Glycine: a cell-protecting anti-oxidant
nutrient. Nutr Hosp. 2002 Jan-Feb;17(1):2-9

Qu W et al (2002) Glycine blocks the increase in intracellular free
Ca2+ due to vasoactive mediators in hepatic parenchymal cells.
Am J Physiol Gastrointest Liver Physiol. 2002 Dec;283(6):G1249-
56. Epub 2002 Aug 14

Senthilkumar R, Nalini N (2004) Effect of glycine on tissue fatty
acid composition in an experimental model of alcohol-induced
hepatotoxicity. Clin Exp Pharmacol Physiol. 2004 Jul;31(7):456-
61

Senthilkumar R, Nalini N (2004b) The potential beneficial effect of
glycine on the carbohydrate moieties of glycoproteins in an
experimental model of alcohol-induced hepatotoxicity. Med Food.
2004 Spring;7(1):108-13

Senthilkumar R, Nalini N (2004c) Glycine prevents hepatic fibrosis
by preventing the accumulation of collagen in rats with alcoholic
liver injury. Pol J Pharmacol. 2004 Jan-Feb;56(1):121-8
Senthilkumar R, Nalini N (2004b) The potential beneficial effect of
glycine on the carbohydrate moieties of glycoproteins in an
experimental model of alcohol-induced hepatotoxicity. Med Food.
2004 Spring;7(1):108-13

Senthilkumar R, Nalini N (2004c) Glycine prevents hepatic fibrosis
by preventing the accumulation of collagen in rats with alcoholic
liver injury. Pol J Pharmacol. 2004 Jan-Feb;56(1):121-8
Senthilkumar R, Sengottuvelan M, Nalini N (2004) Protective
effect of glycine supplementation on the levels of lipid peroxidation
and antioxidant enzymes in the erythrocyte of rats with alcohol-
induced liver injury. Cell Biochem Funct. 2004 Mar-Apr;22(2):123-
8

Senthilkumar R, Viswanathan P, Nalini N (2003) Glycine modulates
hepatic lipid accumulation in alcohol-induced liver injury. Pol J
Pharmacol. 2003 Jul-Aug;55(4):603-11

Senthilkumar R, Viswanathan P, Nalini N (2004) Effect of glycine on
oxidative stress in rats with alcohol induced liver injury.
Pharmazie. 2004 Jan;59(1):55-60

Thurman RG et al (1998) Kupffer cell-dependent reperfusion injury
in liver transplantation: new clinically relevant use of glycine.
Langenbecks Arch Chir Suppl Kongresshd. 1998;115:185-90
Wheeler MD et al (1999) Glycine: a new anti-inflammatory
immunonutrient. Cell Mol Life Sci. 1999 Nov 30;56(9-10):843-56

Zenger F et al (2004) Decreased glutathione in patients with
anorexia nervosa. Risk factor for toxic liver injury? Eur J Clin Nutr.
2004 Feb;58(2):238-43

Zhong Z et al (2003) L-Glycine: a novel antiinflammatory,
immunomodulatory, and cytoprotective agent. Curr Opin Clin Nutr
Metab Care. 2003 Mar;6(2):229-40

References for Cysteine

Alexander B (1998) The role of nitric oxide in hepatic metabolism.
Nutrition. 1998 Apr;14(4):376-90

Anderson ME, Luo JL (1998) Glutathione therapy: from prodrugs
to genes. Semin Liver Dis. 1998;18(4):415-24

Bonkovsky HL (1997) Therapy of hepatitis C: other options.
Hepatology. 1997 Sep;26(3 Suppl 1):143S-1518

Carmiel-Haggai M, Cederbaum Al, Nieto N (2003) Binge ethanol
exposure increases liver injury in obese rats. Gastroenterology.
2003 Dec;125(6):1818-33

Carvalho M et al (2004) The toxicity of N-methyl-alpha-
methyldopamine to freshly isolated rat hepatocytes is prevented
by ascorbic acid and N-acetylcysteine. Toxicology. 2004 Aug
5;200(2-3):193-203.

Coyle P etal (2002) Metallothionein: the multipurpose protein. Cell
Mol Life Sci. 2002 Apr;59(4):627-47

Eisen JS et al (2004) N-acetylcysteine for the treatment of clove
oil-induced fulminant hepatic failure. J Toxicol Clin Toxicol.
2004;42(1):89-92

Glantzounis GK et al (2004) Continuous infusion of N-
acetylcysteine reduces liver warm ischaemia-reperfusion injury.
BrJ Surg. 2004 Oct;91(10):1330-9

Glazenburg EJ et al (1983) Effects of variation in the dietary supply
of cysteine and methionine on liver concentration of glutathione
and "active sulfate" (PAPS) and serum levels of sulfate, cystine,
methionine and taurine: relation to the metabolism of
acetaminophen. J Nutr. 1983 Jul;113(7):1363-73

Jones AL (1998) Mechanism of action and value of N-
acetylcysteine in the treatment of early and late acetaminophen
poisoning: a critical review. J Toxicol Clin Toxicol. 1998;36(4):277-
85

Kelly GS (1998) Clinical applications of N-acetylcysteine. Altern
Med Rev. 1998 Apr;3(2):114-27

Krawinkel MB (2004) Parenteral nutrition-associated cholestasis--
what do we know, what can we do? Eur J Pediatr Surg. 2004
Aug;14(4):230-4

Kretzschmar M (1996) Regulation of hepatic glutathione
metabolism and its role in hepatotoxicity. Exp Toxicol Pathol. 1996
Jul;48(5):439-46

Lee TD et al (2004) Abnormal hepatic methionine and glutathione
metabolism in patients with alcoholic hepatitis. Alcohol Clin Exp
Res. 2004 Jan;28(1):173-81

Lieber CS (1997) Role of oxidative stress and antioxidant therapy
in alcoholic and nonalcoholic liver diseases. Adv Pharmacol.
1997;38:601-28

Lieber CS (2002) S-adenosyl-L-methionine: its role in the
treatment of liver disorders. Am J Clin Nutr. 2002
Nov;76(5):1183S-7S

Liu H et al (2004) Glutathione metabolism during aging and in
Alzheimer disease. Ann N Y Acad Sci. 2004 Jun;1019:346-9

Lu SC (1998) Regulation of hepatic glutathione synthesis. Semin
Liver Dis. 1998;18(4):331-43

Majano PL et al (2004) N-Acetyl-cysteine modulates inducible
nitric oxide synthase gene expression in human hepatocytes. J
Hepatol. 2004 Apr;40(4):632-7

Mariotti F et al (2004) Acute ingestion of dietary proteins improves
post-exercise liver glutathione in rats in a dose-dependent
relationship with their cysteine content. J Nutr. 2004
Jan;134(1):128-31

Matsui H (2004) Sulfur-containing amino acids attenuate the
development of liver fibrosis in rats through down-regulation of
stellate cell activation. J Hepatol. 2004 Jun;40(6):917-25.

Patrick L (2003) Toxic metals and antioxidants: Part Il. The role of
antioxidants in arsenic and cadmium toxicity. Altern Med Rev.
2003 May;8(2):106-28

Rana SV, Allen T, Singh R (2002) Inevitable glutathione, then and
now. Indian J Exp Biol. 2002 Jun;40(6):706-16

Ronchi VP et al (2004) The mouse liver content of carbonic
anhydrase lIl and glutathione S-tranferases A3 and P1 depend on
dietary supply of methionine and cysteine. Int J Biochem Cell Biol.
2004 Oct;36(10):1993-2004

Sen CK (1999) Glutathione homeostasis in response to exercise
training and nutritional supplements. Mol Cell Biochem. 1999
Jun;196(1-2):31-42

Soeters PB et al (2004) Amino acid adequacy in
pathophysiological states. J Nutr. 2004 Jun;134(6 Suppl):1575S-
15828

Stipanuk MH (2004) Role of the liver in regulation of body cysteine
and taurine levels: a brief review. Neurochem Res. 2004
Jan;29(1):105-10

Wu G et al (2004) Glutathione metabolism and its implications for
health. J Nutr. 2004 Mar;134(3):489-92

Yamauchi A et al (1999) Liver immunity and glutathione. Antioxid
Redox Signal. 1999 Summer;1(2):245-53

Yeh YY, Liu L (2001) Cholesterol-lowering effect of garlic extracts

© 2005 David Woolcott Naturopath (MCMA), Advanced Medicine Australia (08) 9385 6066



and organosulfur compounds: human and animal studies. J Nutr.
2001 Mar;131(3s):989S-93S

Zafarullah M et al (2003) Molecular mechanisms of N-
acetylcysteine actions. Cell Mol Life Sci. 2003 Jan;60(1):6-20
Zenger F et al (2004) Decreased glutathione in patients with
anorexia nervosa. Risk factor for toxic liver injury? Eur J Clin Nutr.
2004 Feb;58(2):238-43

References for Glutamine

Buchman AL (2001) Glutamine: commercially essential or
conditionally essential? A critical appraisal of the human data. Am
JClinNutr. 2001 Jul;74(1):25-32

Dadmarz M et al (1998) Effects of stress on amino acids and
related compounds in various tissues of fasted rats. Life Sci.
1998;63(16):1485-91

Dhar A, Kujath S, Van Way CW (2003) Glutamine administration
during total parenteral nutrition protects liver adenosine
nucleotides during and after subsequent hemorrhagic shock.
JPEN J Parenter Enteral Nutr. 2003 Jul-Aug;27(4):246-51
Kretzschmar M (1996) Regulation of hepatic glutathione
metabolism and its role in hepatotoxicity. Exp Toxicol Pathol. 1996
Jul;48(5):439-46

Lauterburg BH (2002) Analgesics and glutathione. Am J Ther.
2002 May-Jun;9(3):225-33

Loguercio C et al (1999) Ethanol consumption, amino acid and
glutathione blood levels in patients with and without chronic liver
disease. Alcohol Clin Exp Res. 1999 Nov;23(11):1780-4

Mates JM et al (2002) Glutamine and its relationship with
intracellular redox status, oxidative stress and cell
proliferation/death. Int J Biochem Cell Biol. 2002 May;34(5):439-
58

Newsholme P et al (2003) Glutamine and glutamate--their central
role in cell metabolism and function. Cell Biochem Funct. 2003
Mar;21(1):1-9

Nissim | (1999) Newer aspects of glutamine/glutamate
metabolism: the role of acute pH changes. Am J Physiol. 1999
Oct;277(4 Pt 2):F493-7

0Olde Damink SW et al (2002) Interorgan ammonia metabolism in
liver failure. Neurochem Int. 2002 Aug-Sep;41(2-3):177-88

Rennie MJ et al (2001) Interaction between glutamine availability
and metabolism of glycogen, tricarboxylic acid cycle
intermediates and glutathione. J Nutr. 2001 Sep;131(9
Suppl):2488S-908S; discussion 2496S-7S

Savilov PN (2004) The ammonia neutralization function of the liver
in chronic active hepatitis. Patol Fiziol Eksp Ter. 2004 Jan-
Mar;(1):24-6

Soeters PB et al (2004) Amino acid adequacy in
pathophysiological states. J Nutr. 2004 Jun;134(6 Suppl):1575S-
15828

Watford M (2000) Glutamine and glutamate metabolism across
the liver sinusoid. J Nutr. 2000 Apr;130(4S Suppl):983S-7S
Watford M et al (2002) Hepatic glutamine metabolism. Nutrition.
2002 Apr;18(4):301-3

Zenger F et al (2004) Decreased glutathione in patients with
anorexia nervosa. Risk factor for toxic liver injury? Eur J Clin Nutr.
2004 Feb;58(2):238-43

References for Lysine

Anaya-Prado R et al (2003) The attenuation of hemorrhage-
induced liver injury by exogenous nitric oxide, L-arginine, and
inhibition of inducible nitric oxide synthase. J Invest Surg. 2003
Sep-0ct; 16(5):247-61

Civitelli R et al (1992) Dietary L-lysine and calcium metabolism in
humans. Nutrition. 1992 Nov-Dec;8(6):400-5

Duncan AM, Ball RO, Pencharz PB (1996) Lysine requirement of
adult males is not affected by decreasing dietary protein. Am J Clin
Nutr. 1996 Nov;64(5):718-25

Flodin NW (1997) The metabolic roles, pharmacology, and
toxicology of lysine. J Am Coll Nutr. 1997 Feb;16(1):7-21

Friedman M (1999) Chemistry, nutrition, and microbiology of D-
amino acids. J Agric Food Chem. 1999 Sep;47(9):3457-79
Hussain T et al (2004) Lysine fortification of wheat flour improves
selected indices of the nutritional status of predominantly cereal-
eating families in Pakistan. Food Nutr Bull. 2004 Jun;25(2):114-22
Kurpad AV et al (2003) Lysine requirements of chronically
undernourished adult Indian men, measured by a 24-h indicator
amino acid oxidation and balance technique. Am J Clin Nutr. 2003
Jan;77(1):101-8

Smriga M et al (2004) Lysine fortification reduces anxiety and
lessens stress in family members in economically weak
communities in Northwest Syria. Proc Natl Acad Sci USA. 2004
Jun 1;101(22):8285-8. Epub 2004 May 24

Srivastava N et al (1980) Effect of lysine and threonine deficient
and supplement rice diets on lipids of hepatic smooth and rough
endoplasmic reticulum of rats. Biochem Exp Biol. 1980;16(4):443-
4

Thomas MR et al (1991) Lysine and protein metabolism in the
young lactating woman. Eur J Clin Nutr. 1991 May;45(5):227-42
Walser M, Mitch WE, Abras E (1983) Supplements containing
amino acids and keto acids in the treatment of chronic uremia.
Kidney Int Suppl. 1983 Dec;16:5285-9

Zello GA, Pencharz PB, Ball RO (1993) Dietary lysine requirement
of young adult males determined by oxidation of L-[1-
13C]phenylalanine. Am J Physiol. 1993 Apr;264(4 Pt 1):E677-85
Zhao W et al (2004) Lysine-fortified wheat flour improves the
nutritional and immunological status of wheat-eating families in
northern China. Food Nutr Bull. 2004 Jun;25(2):123-9

References for Taurine

Balkan J et al (2002) Improving effect of dietary taurine
supplementation on the oxidative stress and lipid levels in the
plasma, liver and aorta of rabbits fed on a high-cholesterol diet.
Biosci Biotechnol Biochem. 2002 Aug;66(8):1755-8

Chen Y, Li S, Zhang X (1999) Taurine inhibits deposition of
extracellular matrix in experimental liver fibrosis in rats. Zhonghua
Gan Zang Bing Za Zhi. 1999 Sep;7(3):165-7

Chen YX (1993) Protective action of taurine on ischemia-
reperfusion liver injury in rats and its mechanism. Zhonghua Yi Xue
ZaZhi. 1993 May;73(5):276-9,318-9

Erman F et al (2004) Betaine or taurine administration prevents
fibrosis and lipid peroxidation induced by rat liver by ethanol plus
carbon tetrachloride intoxication. Amino Acids. 2004
Oct;27(2):199-205. Epub 2004 Aug 26

Mashkova Nlu, Borovikova GV, Dokshina GA (1983) Effect of
insulin and taurine on the potassium content of the perfused liver in
irradiated rats. Radiobiologiia. 1983 Mar-Apr;23(2):240-3
Nakamura-Yamanaka Y, Tsuji K, Ichikawa T (1987) Effect of dietary
taurine on cholesterol 7 alpha-hydroxylase activity in the liver of
mice fed a lithogenic diet. J Nutr Sci Vitaminol (Tokyo). 1987
Jun;33(3):239-43

Nakashima T et al (1996) Taurine in the liver. The function of taurine
conjugated with bile acids. Adv Exp Med Biol. 1996;403:85-92
Obinata K et al (1996) Effect of taurine on the fatty liver of children
with simple obesity. Adv Exp Med Biol. 1996;403:607-13

Park T, Lee K (1998) Dietary taurine supplementation reduces
plasma and liver cholesterol and triglyceride levels in rats fed a
high-cholesterol or a cholesterol-free diet. Adv Exp Med Biol.
1998,;442:319-25

Pierre Y, Chatagner F (1981) A possible physiological role of taurine
in the adult female rat liver. Reprod Nutr Dev. 1981;21(4):555-60
Refik Mas M et al (2004) The effect of taurine treatment on
oxidative stress in experimental liver fibrosis. Hepatol Res. 2004
Apr;28(4):207-215

Salas Martinez J et al (1994) Parenteral nutrition-associated
cholestasis: the effect of diets free of taurine and its metabolic
precursors on bile composition and liver structure. Nutr Hosp.
1994 Jan-Feb;9(1):44-53

Scanlan N (2001) Compromised hepatic detoxification in
companion animals and its correction via nutritional
supplementation and modified fasting. Altern Med Rev. 2001
Sep;6 Suppl:S24-37

Soeters PB et al (2004) Amino acid adequacy in
pathophysiological states. J Nutr. 2004 Jun;134(6 Suppl):1575S-
15828

Waterfield CJ et al (1993) Reduction of liver taurine in rats by beta-
alanine treatment increases carbon tetrachloride toxicity.
Toxicology. 1993 Jan 29;77(1-2):7-20

Waterfield CJ et al (1993a) The correlation between urinary and
liver taurine levels and between pre-dose urinary taurine and liver
damage. Toxicology. 1993 Jan 29;77(1-2):1-5

Waterfield CJ et al (1993b) Investigations into the effects of
various hepatotoxic compounds on urinary and liver taurine levels
inrats. Arch Toxicol. 1993;67(4):244-54

Waterfield CJ et al (1993c) Effect of various non-hepatotoxic
compounds on urinary and liver taurine levels in rats. Arch Toxicol.
1993;67(8):538-46

References for Carnitine

Allard JP (2002) Other disease associations with non-alcoholic
fatty liver disease (NAFLD). Best Pract Res Clin Gastroenterol.
2002 Oct;16(5):783-95

Bach AC (1982) Carnitine in human nutrition. Z Ernahrungswiss.
1982 Dec;21(4):257-65

Brivet M et al (1999) Defects in activation and transport of fatty
acids. J Inherit Metab Dis. 1999 Jun;22(4):428-41

Bykov |, Jarvelainen H, Lindros K (2003) L-carnitine alleviates
alcohol-induced liver damage in rats: role of tumour necrosis
factor-alpha. Alcohol Alcohol. 2003 Sep-Oct;38(5):400-6

Cha YS, Kim HY, Daily JW 3rd. (2003) Exercise-trained but not
untrained rats maintain free carnitine reserves during acute
exercise. Asia Pac J Clin Nutr. 2003;12(1):120-6

Chitturi S, George J (2002) Hepatotoxicity of commonly used
drugs: nonsteroidal anti-inflammatory drugs, antihypertensives,
antidiabetic agents, anticonvulsants, lipid-lowering agents,
psychotropic drugs. Semin Liver Dis. 2002;22(2):169-83

Czech E, Olszowy Z, Nowicka J (2004) The influence of L-carnitine
on methanol biotransformation in rats. Exp Toxicol Pathol. 2004
Mar;55(5):367-77

Demirdag K et al (2004) Role of L-carnitine in the prevention of
acute liver damage induced by carbon tetrachloride in rats. J
Gastroenterol Hepatol. 2004 Mar; 19(3):333-8

Evangeliou A, Vlassopoulos D (2003) Carnitine metabolism and
deficit--when supplementation is necessary? Curr Pharm

Biotechnol. 2003 Jun;4(3):211-9

Ibrahim WH et al (2003) Effects of carnitine and taurine on fatty
acid metabolism and lipid accumulation in the liver of cats during
weight gain and weight loss. Am J Vet Res. 2003
Oct;64(10):1265-77

Krahenbuh! S (1996) Carnitine metabolism in chronic liver disease.
Life Sci. 1996;59(19):1579-99

Lapinski TW, Grzeszczuk A (2003) The impact of carnitine on
serum ammonia concentration and lipid metabolism in patients
with alcoholic liver cirrhosis. Pol Merkuriusz Lek. 2003
Jul;15(85):38-41

Li XX et al (2002) Hyperammonemia in carnitine-deficient adult
JVS mice used by starvation. Metab Brain Dis. 2002
Dec;17(4):359-66

Malaguarnera M et al (2003) L-Carnitine in the treatment of mild or
moderate hepatic encephalopathy. Dig Dis. 2003;21(3):271-5

Neri S et al (2003) L-carnitine decreases severity and type of
fatigue induced by interferon-alpha in the treatment of patients
with hepatitis C. Neuropsychobiology. 2003;47(2):94-7
Perez-Carreras M et al (2003) Defective hepatic mitochondrial
respiratory chain in patients with nonalcoholic steatohepatitis.
Hepatology. 2003 Oct;38(4):999-1007

Schmid A, Schmid H (1996) Possibilities and limitations of drugs
to protect the liver Tierarztl Prax. 1996 Dec;24(6):537-41
Selimoglu MA, Yagci RV (2004) Plasma and liver carnitine levels of
children with chronic hepatitis B. J Clin Gastroenterol. 2004
Feb;38(2):130-3

Spaniol M et al (2003) Mechanisms of liver steatosis in rats with
systemic carnitine deficiency due to treatment with
trimethylhydraziniumpropionate. J Lipid Res. 2003 Jan;44(1):144-
53

Spriet LL, Peters SJ (1998) Influence of diet on the metabolic
responses to exercise. Proc Nutr Soc. 1998 Feb;57(1):25-33
Steiber A, Kerner J, Hoppel CL (2004) Carnitine: a nutritional,
biosynthetic, and functional perspective. Mol Aspects Med. 2004
Oct-Dec;25(5-6):455-73

Szilagyi M (1998) L-carnitine as essential methylated compound in
animal metabolism. An overview. Acta Biol Hung. 1998;49(2-
4):209-18

Tein1(2003) Carnitine transport: pathophysiology and metabolism
of known molecular defects. J Inherit Metab Dis. 2003;26(2-
3):147-69

Washington L, Cook GA, Mansbach CM (2003) Inhibition of
carnitine palmitoyltransferase in the rat small intestine reduces
export of triacylglycerol into the lymph. J Lipid Res. 2003
Jul;44(7):1395-403. Epub 2003 Apr 16

References for Glutamic acid

Brosnan JT (2000) Glutamate, at the interface between amino acid
and carbohydrate metabolism. J Nutr. 2000 Apr;130(4S
Suppl):988S-90S

Butterworth RF (2002b) Glutamate transporters in
hyperammonemia. Neurochem Int. 2002 Aug-Sep;41(2-3):81-5
Chambon-Savanovitch C et al (1999) Can a glutamate-enriched
diet counteract glutamine depletion in endotoxemic rats? J Nutr
Biochem. 1999 Jun;10(6):331-7

Dadmarz M et al (1998) Effects of stress on amino acids and
related compounds in various tissues of fasted rats. Life Sci.
1998;63(16):1485-91

Jones EA (2000) Pathogenesis of hepatic encephalopathy. Clin
Liver Dis. 2000 May;4(2):467-85

Kelly A, Stanley CA (2001) Disorders of glutamate metabolism.
Ment Retard Dev Disabil Res Rev. 2001;7(4):287-95

Kretzschmar M (1996) Regulation of hepatic glutathione
metabolism and its role in hepatotoxicity. Exp Toxicol Pathol. 1996
Jul;48(5):439-46

Lauterburg BH (2002) Analgesics and glutathione. Am J Ther.
2002 May-Jun;9(3):225-33

Loguercio C et al (1999) Ethanol consumption, amino acid and
glutathione blood levels in patients with and without chronic liver
disease. Alcohol Clin Exp Res. 1999 Nov;23(11):1780-4
Newsholme P et al (2003) Glutamine and glutamate--their central
role in cell metabolism and function. Cell Biochem Funct. 2003
Mar;21(1):1-9

Nissim | (1999) Newer aspects of glutamine/glutamate
metabolism: the role of acute pH changes. Am J Physiol. 1999
Oct;277(4 Pt2):F493-7

Nissim I etal (2003) Role of the glutamate dehydrogenase reaction
in furnishing aspartate nitrogen for urea synthesis: studies in
perfused rat liver with 15N. Biochem J. 2003 Nov 15;376(Pt
1):179-88

Olde Damink SW et al (2002) Interorgan ammonia metabolism in
liver failure. Neurochem Int. 2002 Aug-Sep;41(2-3):177-88

Rennie MJ et al (2001) Interaction between glutamine availability
and metabolism of glycogen, tricarboxylic acid cycle
intermediates and glutathione. J Nutr. 2001 Sep;131(9
Suppl):2488S-90S; discussion 2496S-7S

Yang D, Brunengraber H (2000) Glutamate, a window on liver
intermediary metabolism. J Nutr. 2000 Apr;130(4S Suppl):991S-
48

© 2005 David Woolcott Naturopath (MCMA), Advanced Medicine Australia (08) 9385 6066



References for Inositol

Albi E, Viola Magni MP (2004) The role of intranuclear lipids. Biol
Cell. 2004 Oct;96(8):657-67

Bokkala S, Rubin E, Joseph SK (1999) Effect of chronic ethanol
exposure on inositol trisphosphate receptors in WB rat liver
epithelial cells. Alcohol Clin Exp Res. 1999 Dec;23(12):1875-83
Burgess JW et al (2003) Phosphatidylinositol promotes
cholesterol transport and excretion. J Lipid Res. 2003
Jul;44(7):1355-63. Epub 2003 Apr 16

Dufour JF et al (1999) Expression of inositol 1,4,5-trisphosphate
receptor isoforms in rat cirrhosis. Hepatology. 1999
Oct;30(4):1018-26

Fox CH, Eberl M (2002) Phytic acid (IP6), novel broad spectrum
anti-neoplastic agent: a systematic review. Complement Ther
Med. 2002 Dec;10(4):229-34

Grases F etal (2001) Phytate levels in diverse rat tissues: influence
of dietary phytate. Br J Nutr. 2001 Aug;86(2):225-31

Holub BJ (1982) The nutritional significance, metabolism, and
function of myo-inositol and phosphatidylinositol in health and
disease. Adv NutrRes. 1982;4:107-41

Holub BJ (1986) Metabolism and function of myo-inositol and
inositol phospholipids. Annu Rev Nutr. 1986;6:563-97

Jariwalla RJ (2001) Rice-bran products: phytonutrients with
potential applications in preventive and clinical medicine. Drugs
Exp Clin Res. 2001;27(1):17-26

Katayama T (1999) Hypolipidemic action of phytic acid (IP6):
prevention of fatty liver. Anticancer Res. 1999 Sep-
Oct;19(5A):3695-8

Nishino H et al (1999) Suppression of lung and liver carcinogenesis
in mice by oral administration of myo-inositol. Anticancer Res.
1999 Sep-Oct;19(5A):3663-4

Okazaki Y, Katayama T (2003) Effects of dietary carbohydrate and
myo-inositol on metabolic changes in rats fed 1,1,1-trichloro-2,2-
bis (p-chlorophenyl) ethane (DDT). J Nutr Biochem. 2003
Feb;14(2):81-9

Pusl T, Nathanson MH (2004) The role of inositol 1,4,5-
trisphosphate receptors in the regulation of bile secretion in health
and disease. Biochem Biophys Res Commun. 2004 Oct
1;322(4):1318-25

Rakhmatullaev FKh, Khakimov ZZ (2001) Phytin efficacy in
correction of the impaired detoxication liver function in the long-
term compression syndrome in rats in prepubertal period. Eksp
Klin Farmakol. 2001 Jan-Feb;64(1):71-3

Santi P et al (2003) Inositol-specific phospholipase C in low and
fast proliferating hepatoma cell lines. Int J Oncol. 2003
May;22(5):1147-53

Sun TH et al (2002) Both myo-inositol to chiro-inositol epimerase
activities and chiro-

Sun TH et al (2002) Both myo-inositol to chiro-inositol epimerase
activities and chiro-inositol to myo-inositol ratios are decreased in
tissues of GK type 2 diabetic rats compared to Wistar controls.
Biochem Biophys Res Commun. 2002 May 10;293(3):1092-8
Szkudelski T, Kandulska K (1999) The effect of myo-inositol on
ethanol-induced metabolic changes and insulin concentration in
therat. Arch Physiol Biochem. 1999 Oct; 107(4):334-7

References for Lecithin

Aleynik MK, Lieber CS (2001) Dilinoleoylphosphatidylcholine
decreases ethanol-induced cytochrome P4502E1. Biochem
Biophys Res Commun. 2001 Nov 9;288(4):1047-51

Aleynik SI, Lieber CS (2003) Polyenylphosphatidylcholine corrects
the alcohol-induced hepatic oxidative stress by restoring s-
adenosylmethionine. Alcohol Alcohol. 2003 May-Jun;38(3):208-
12

Baraona E et al (2002) Ethanol consumption increases nitric oxide
production in rats, and its peroxynitrite-mediated toxicity is
attenuated by polyenylphosphatidylcholine. Alcohol Clin Exp Res.
2002 Jun;26(6):883-9

Cabre E, Gassull MA (1995) Nutritional support in liver disease. Eur
J Gastroenterol Hepatol. 1995 Jun;7(6):528-32

Carrasco MP etal (2002) Comparative study of the effects of short-
and long-term ethanol treatment and alcohol withdrawal on
phospholipid biosynthesis in rat hepatocytes. Comp Biochem
Physiol B Biochem Mol Biol. 2002 Mar;131(3):491-7

Chanussot F, Benkoel L (2003) Prevention by dietary (n-6)
polyunsaturated phosphatidylcholines of intrahepatic cholestasis
induced by cyclosporine A in animals. Life Sci. 2003 Jun
13;73(4):381-92.

Demyda EP (2003) Cholesecretory function of the liver and
correction of its disorders in patients with cholesterosis of the
gallbladder. Lik Sprava. 2003 Apr-Jun;(3-4):68-72

Halsted CH (2004) Nutrition and alcoholic liver disease. Semin
Liver Dis. 2004 Aug;24(3):289-304

Karaman A et al (2003) Protective effect of polyunsaturated
phosphatidylcholine on liver damage induced by biliary
obstructioninrats. J Pediatr Surg. 2003 Sep;38(9):1341-7

Kasbo J et al (2003) Phosphatidylcholine-enriched diet prevents
gallstone formation in mice susceptible to cholelithiasis. J Lipid
Res. 2003 Dec;44(12):2297-303. Epub 2003 Jul 01

Lata J et al (2001) Protective effect of essential phospholipids on
liver injury due to total parenteral nutrition. Vnitr Lek. 2001
Sep;47(9):599-603

LeBlanc MJ et al (2003) Effects of dietary soybean lecithin on
plasma lipid transport and hepatic cholesterol metabolism in rats.
J NutrBiochem. 2003 Jan; 14(1):40-8

Lieber CS (1993) Biochemical factors in alcoholic liver disease.
Semin Liver Dis. 1993 May; 13(2):136-53

Lieber CS (1999) Prevention and treatment of liver fibrosis based
on pathogenesis. Alcohol Clin Exp Res. 1999 May;23(5):944-9
Lieber CS et al (2003) I. Veterans Affairs Cooperative Study of
polyenylphosphatidylcholine in alcoholic liver disease: effects on
drinking behavior by nurse/physician teams. Alcohol Clin Exp Res.
2003 Nov;27(11):1757-64

Lieber CS et al (2003b) Il. Veterans Affairs Cooperative Study of
polyenylphosphatidylcholine in alcoholic liver disease. Alcohol
Clin Exp Res. 2003 Nov;27(11):1765-72

Noga AA, Vance DE (2003) Insights into the requirement of
phosphatidylcholine synthesis for liver function in mice. J Lipid
Res. 2003 Oct;44(10):1998-2005. Epub 2003 Jul 01

Reo NV, Adinehzadeh M, Foy BD (2002) Kinetic analyses of liver
phosphatidylcholine and phosphatidylethanolamine biosynthesis
using (13)C NMR spectroscopy. Biochim Biophys Acta. 2002 Feb
28;1580(2-3):171-88

Turecky L et al (2003) Plasma lipid parameters in patients with
alcoholic fatty liver after treatment with essential phospholipids.
Bratis| Lek Listy. 2003;104(7-8):227-31

Vance JE, Vance DE (1985) The role of phosphatidylcholine
biosynthesis in the secretion of lipoproteins from hepatocytes.
Can J Biochem Cell Biol. 1985 Aug;63(8):870-81

References for Potassium

Berrino F (2002) Western diet and Alzheimer's disease. Epidemiol
Prev. 2002 May-Jun;26(3):107-15

Chukhlova EA, Kudzina Llu, Evtodienko luV (1982) Effect of fasting
on the content and transport of potassium ions in rat liver
mitochondria. Ukr Biokhim Zh. 1982 Mar-Apr;54(2):190-3

Decaux G et al (1988) Potassium homeostasis in liver cirrhosis.
Arch Intern Med. 1988 Mar;148(3):547-8

Kabakov Alu, Sarbash VI, Filimonov DA (1989) Potassium
transport in ischemia and anoxia of the perfused liver. Biofizika.
1989 Mar-Apr;34(2):295-6

Mashkova Nlu, Borovikova GV, Dokshina GA (1983) Effect of
insulin and taurine on the potassium content of the perfused liver in
irradiated rats. Radiobiologiia. 1983 Mar-Apr;23(2):240-3

Nietsch HH et al (2000) Activation of potassium and chloride
channels by tumor necrosis factor alpha. Role in liver cell death. J
Biol Chem. 2000 Jul 7;275(27):20556-61

Shishiba Y et al (1980) Potassium deficiency enhances the effect
of thyroid hormone on NaK-ATPase in liver and kidney. Endocrinol
Jpn. 1980 Jun;27(3):329-36

References for Magnesium

Berrino F (2002) Western diet and Alzheimer's disease. Epidemiol
Prev. 2002 May-Jun;26(3):107-15

Bojanowicz K, Skarbek-Galamon C (1977) Disturbances of fat,
carbohydrate, magnesium and protein balance in liver diseases.
Acta Hepatogastroenterol (Stuttg). 1977 Jun;24(3):155-61

Chiba T et al (1987) Hypocalcemic crisis in alcoholic fatty liver:
transient hypoparathyroidism due to magnesium deficiency. Am J
Gastroenterol. 1987 Oct;82(10):1084-7

Cohen L (1985) Magnesium and liver cirrhosis: a hypothesis.
Magnesium. 1985;4(1):1-4

Koivisto M et al (2002) Magnesium depletion in chronic terminal
liver cirrhosis. Clin Transplant. 2002 Oct; 16(5):325-8

Oralewska B et al (1996) Disorders of magnesium homeostasis in
the course of liver disease in children. Magnes Res. 1996
Jun;9(2):125-8

Patrick L (2002) Nonalcoholic fatty liver disease: relationship to
insulin sensitivity and oxidative stress. Treatment approaches
using vitamin E, magnesium, and betaine. Altern Med Rev. 2002
Aug;7(4):276-91

Rayssiguier Y et al (1985) Influence of magnesium deficiency on
liver collagen after carbon tetrachloride or ethanol administration
torats. J Nutr. 1985 Dec;115(12):1656-62

Reis MA et al (2000) Magnesium deficiency modulates the insulin
signaling pathway in liver but not muscle of rats. J Nutr. 2000
Feb;130(2):133-8

Rocchi E et al (1994) Zinc and magnesium in liver cirrhosis. Eur J
Clin Invest. 1994 Mar;24(3):149-55

Rocchi E et al (1994b) Zinc and magnesium in liver cirrhosis. Eur J
ClinInvest. 1994 Mar;24(3):149-55

Rozycka Z, Wutzen J, Lewicki Z (1978) Fat-storing cells in the liver
of rats kept on a low-magnesium diet. Exp Pathol (Jena).
1978;15(6):335-40

References for Aspartic acid

Butterworth RF (2003) Role of circulating neurotoxins in the
pathogenesis of hepatic encephalopathy: potential for
improvement following their removal by liver assist devices. Liver
Int. 2003;23 Suppl 3:5-9

Butterworth RF (2002) Pathophysiology of hepatic
encephalopathy: a new look at ammonia. Metab Brain Dis. 2002
Dec;17(4):221-7

Gebhardt R et al (1997) Treatment of cirrhotic rats with L-ornithine-

L-aspartate enhances urea synthesis and lowers serum ammonia
levels. J Pharmacol Exp Ther. 1997 Oct;283(1):1-6

Muting D, Reikowski J (1983) Hepatic coma. Principles of
pathogenesis and treatment. 2: Treatment, prognosis. Fortschr
Med. 1983 Oct 20;101(39):1766-73

Nissim I etal (2003) Role of the glutamate dehydrogenase reaction
in furnishing aspartate nitrogen for urea synthesis: studies in
perfused rat liver with 15N. Biochem J. 2003 Nov 15;376(Pt
1):179-88

Stauch S et al (1998) Oral L-ornithine-L-aspartate therapy of
chronic hepatic encephalopathy: results of a placebo-controlled
double-blind study. J Hepatol. 1998 May;28(5):856-64

Tandon BN (2003) Hepatic encephalopathy syndromes. Indian J
Gastroenterol. 2003 Dec;22 Suppl 2:S4-6

Weijs PJ et al (1996) Conversion of [15N]Jammonia into urea and
amino acids in humans and the effect of nutritional status. Br J
Nutr. 1996 Oct;76(4):491-9

Yassuda FP et al (2003) The urea cycle in the liver of arthritic rats.
Mol Cell Biochem. 2003 Jan;243(1-2):97-106

References for Zinc

Ajayi 0B, Odutuga A (2004) Effect of low-zinc status and essential
fatty acids deficiency on the activities of aspartate
aminotransferase and alanine aminotransferase in liver and serum
of albino rats. Nahrung. 2004 Apr;48(2):88-90

Al-Bader AA et al (1997) Effect of dietary selenium, zinc and
allopurinol supplements on plasma and tissue manganese levels in
rats with thioacetamide [correction of thiocetamide]-induced liver
cirrhosis. Mol Cell Biochem. 1997 Aug;173(1-2):121-5

Baltaci AK et al (2003) Effects of zinc deficiency and
supplementation on the glycogen contents of liver and plasma
lactate and leptin levels of rats performing acute exercise. Biol
Trace Elem Res. 2003 Winter;96(1-3):227-36

Barry M, Keeling PW, Feely J (1990) Tissue zinc status and drug
elimination in patients with chronic liver disease. Clin Sci (Lond).
1990 Jun;78(6):547-9

Capocaccia L et al (1991) Zinc and other trace elements in liver
cirrhosis. Ital J Gastroenterol. 1991 Jul-Aug; 23(6):386-91

Chen JF, Shi QJ, Zheng SY (2001) Experimental research of
protective and therapeutic effects of zinc and vitamin E on mouse
liver radiational damage. Hunan Yi Ke Da Xue Xue Bao. 2001 Jun
28;26(3):207-10

Dashti HM et al (1997) Zinc and liver cirrhosis: biochemical and
histopathologic assessment. Nutrition. 1997 Mar; 13(3):206-12
Dhawan D, Goel A (1995) Further evidence for zinc as a
hepatoprotective agent in rat liver toxicity. Exp Mol Pathol. 1995
Oct;63(2):110-7

Goel A, Chauhan DP, Dhawan DK (2000) Protective effects of zinc
in chlorpyrifos induced hepatotoxicity: a biochemical and trace
elemental study. Biol Trace Elem Res. 2000 May;74(2):171-83
Goel A, Dhawan DK (2001) Zinc supplementation prevents liver
injury in chlorpyrifos-treated rats. Biol Trace Elem Res. 2001
Summer;82(1-3):185-200

Grungreiff K, Reinhold D (2005) Liver cirrhosis and "liver" diabetes
mellitus are linked by zinc deficiency. Med Hypotheses.
2005;64(2):316-7

Gur G et al (1998) Determination of hepatic zinc content in chronic
liver disease due to hepatitis B virus. Hepatogastroenterology.
1998 Mar-Apr;45(20):472-6

Hsu PC, Guo YL (2002) Antioxidant nutrients and lead toxicity.
Toxicology. 2002 Oct 30;180(1):33-44

Kawase M et al (2004) Liver protection by bis(maltolato)zinc(Il)
complex. Exp Anim. 2004 Jan;53(1):1-9

Marchetti P et al (1998) Zinc deficiency in liver cirrhosis: a
curiosity or a problem? Ann Ital Med Int. 1998 Jul-Sep;13(3):157-
62

Nomura F, Takekoshi K (1994) Zinc and selenium metabolism in
liver cirrhosis. Nippon Rinsho. 1994 Jan;52(1):165-9

Patrick L (2003) Toxic metals and antioxidants: Part Il. The role of
antioxidants in arsenic and cadmium toxicity. Altern Med Rev.
2003 May;8(2):106-28

Poschl G, Seitz HK (2004) Alcohol and cancer. Alcohol. 2004 May-
Jun;39(3):155-65

Riggio O et al (1992) Zinc supplementation reduces blood
ammonia and increases liver ornithine transcarbamylase activity
in experimental cirrhosis. Hepatology. 1992 Sep;16(3):785-9
Rocchi E et al (1994b) Zinc and magnesium in liver cirrhosis. Eur J
ClinInvest. 1994 Mar;24(3):149-55

Rodriguez-Moreno F et al (1997) Zinc, copper, manganese, and
iron in chronic alcoholic liver disease. Alcohol. 1997 Jan-
Feb;14(1):39-44

Song YM, Chen MD (2003) Zinc supplementation attenuates
thioacetamide-induced liver injury and hyperglycemia in mice.
Biol Trace Elem Res. 2003 May;92(2):173-80

TorraM et al (1995) Cadmium and zinc relationships in the liver and
kidney of humans exposed to environmental cadmium. Sci Total
Environ. 1995 Aug 18;170(1-2):53-7

Tsocheva-Gaitandjieva NT, Gabrashanska MP, Tepavitcharova S
(2002) Trace element levels in the liver of rats with acute and
chronic fascioliasis and after treatment with zinc-copper
hydroxochloride mixed crystals. J Helminthol. 2002 Mar;76(1):87-
90

© 2005 David Woolcott Naturopath (MCMA), Advanced Medicine Australia (08) 9385 6066



Yoshida Y et al (2001) Effects of zinc deficiency/zinc
supplementation on ammonia metabolism in patients with
decompensated liver cirrhosis. Acta Med Okayama. 2001
Dec;55(6):349-55

Zhou Z et al (2002) Metallothionein-independent zinc protection
fromalcoholic liver injury. Am J Pathol. 2002 Jun; 160(6):2267-74

References for Selenium

Aboutwerat A et al (2003) Oxidant stress is a significant feature of
primary biliary cirrhosis. Biochim Biophys Acta. 2003 Mar
20;1637(2):142-50

Bergheim | et al (2003) Nutritional deficiencies in German middle-
class male alcohol consumers: relation to dietary intake and
severity of liver disease. Eur J Clin Nutr. 2003 Mar;57(3):431-8
Beytut E, Aksakal M (2003) Effects of dietary vitamin E and
selenium on antioxidative defense mechanisms in the liver of rats
treated with high doses of glucocorticoid. Biol Trace Elem Res.
2003 Mar;91(3):231-41

Bjelakovic G et al (2004) Antioxidant supplements for prevention
of gastrointestinal cancers: a systematic review and meta-
analysis. Lancet. 2004 Oct 2;364(9441):1219-28

Brown KM, Arthur JR (2001) Selenium, selenoproteins and human
health: a review. Public Health Nutr. 2001 Apr;4(2B):593-9

Burk RF, Hill KE, Motley AK (2003) Selenoprotein metabolism and
function: evidence for more than one function for selenoprotein P. J
Nutr. 2003 May; 133(5 Suppl 1):1517S-20S

Carlson BA et al (2004) Specific excision of the selenocysteine
tRNA[Ser]Sec (Trsp) gene in mouse liver demonstrates an
essential role of selenoproteins in liver function. J Biol Chem. 2004
Feb 27;279(9):8011-7. Epub 2003 Dec 04

Czuczejko J et al (2003) Selenium, glutathione and glutathione
peroxidases in blood of patients with chronic liver diseases. Acta
Biochim Pol. 2003;50(4):1147-54

El-Demerdash FM (2004) Antioxidant effect of vitamin E and
selenium on lipid peroxidation, enzyme activities and biochemical
parameters in rats exposed to aluminium. J Trace Elem Med Biol.
2004;18(1):113-21

Erisir M et al (2003) Effects of dietary vitamin E and selenium on
arginase activity in the liver, kidneys, and heart of rats treated with
high doses of glucocorticoid. Cell Biochem Funct. 2003
Dec;21(4):331-5

Gehringer MM et al (2003) An investigation into the effect of
selenium supplementation on microcystin hepatotoxicity.
Toxicon. 2003 Mar;41(4):451-8

He YT et al (2004) Therapeutic effects and molecular mechanisms
of anti-fibrosis herbs and selenium on rats with hepatic fibrosis.
World J Gastroenterol. 2004 Mar 1;10(5):703-6

Hsu PC, Guo YL (2002) Antioxidant nutrients and lead toxicity.
Toxicology. 2002 Oct 30;180(1):33-44

Ikemoto T et al (2004) Detoxification mechanism of heavy metals
in marine mammals and seabirds: interaction of selenium with
mercury, silver, copper, zinc, and cadmium in liver. Arch Environ
Contam Toxicol. 2004 Oct;47(3):402-13.

Jablonska-Kaszewska | et al (2003) Serum selenium levels in
alcoholic liver disease. Med Sci Monit. 2003 Aug;9 Suppl 3:15-18
Kim HY, Wallig MA, Picciano MF (2003) Inorganic selenite
supplementation and protection against hyperoxic injury in
neonates. J Nutr Sci Vitaminol (Tokyo). 2003 Oct;49(5):350-6.
Konovalova GG et al (2003) A complex of antioxidant vitamins
effectively inhibits free-radical oxidation of LDL phospholipids in
blood plasma and membrane structures of the liver and
myocardium. Bull Exp Biol Med. 2003 Feb;135(2):143-6

Linday LA et al (2004) Effect of daily cod liver oil and a
multivitamin-mineral supplement with selenium on upper
respiratory tract pediatric visits by young, inner-city, Latino
children: randomized pediatric sites. Ann Otol Rhinol Laryngol.
2004 Nov;113(11):891-901

Loguercio C, Federico A (2003) Oxidative stress in viral and
alcoholic hepatitis. Free Radic Biol Med. 2003 Jan 1;34(1):1-10
Lyons GH, Stangoulis JC, Graham RD (2004) Exploiting
micronutrient interaction to optimize biofortification programs: the
case for inclusion of selenium and iodine in the HarvestPlus
program. Nutr Rev. 2004 Jun;62(6 Pt 1):247-52

Matsumoto K et al (2002) Evaluation of oxidative damage in the
liver of selenium-deficient rats. Redox Rep. 2002;7(5):351-4
Navarro-Alarcon M, Lopez-Martinez MC (2000) Essentiality of
selenium in the human body: relationship with different diseases.
Sci Total Environ. 2000 Apr 17;249(1-3):347-71

Naziroglu M, Karaoglu A, Aksoy AQ (2004) Selenium and high dose
vitamin E administration protects cisplatin-induced oxidative
damage to renal, liver and lens tissues in rats. Toxicology. 2004
Feb 15;195(2-3):221-30

Olsson U (1985) Selenium deficiency and detoxication functions in
the rat: effect of chronic dietary cadmium. Drug Nutr Interact.
1985;3(3):129-40

0zdil S et al (2004) Protective effects of ascorbic acid, dl-alpha-
tocopherol acetate, and sodium selenate on ethanol-induced liver
damage of rats. Biol Trace Elem Res. 2004 Feb;97(2):149-62

Park ES et al (2003) Protective effects of N-acetylcysteine and
selenium against doxorubicin toxicity in rats. J Vet Sci. 2003
Aug;4(2):129-36

Patrick L (2003) Toxic metals and antioxidants: Part Il. The role of

antioxidants in arsenic and cadmium toxicity. Altern Med Rev.
2003 May;8(2):106-28

Poschl G, Seitz HK (2004) Alcohol and cancer. Alcohol. 2004 May-
Jun;39(3):155-65

Reddy CC, Massaro EJ (1983) Biochemistry of selenium: a brief
overview. Fundam Appl Toxicol. 1983 Sep-Oct;3(5):431-6

Reid ME et al (2004) A report of high-dose selenium
supplementation: response and toxicities. J Trace Elem Med Biol.
2004;18(1):69-74

Scanlan N (2001) Compromised hepatic detoxification in
companion animals and its correction via nutritional
supplementation and modified fasting. Altern Med Rev. 2001
Sep;6 Suppl:S24-37

Schafer K et al (2004) Effects of selenium deficiency on fatty acid
metabolism in rats fed fish oil-enriched diets. Trace Elem Med Biol.
2004;18(1):89-97

Schwedhelm E et al (2003) Clinical pharmacokinetics of
antioxidants and their impact on systemic oxidative stress. Clin
Pharmacokinet. 2003;42(5):437-59

Sivaram AG, Suresh MV, Indira M (2003) Combined effect of
ascorbic acid and selenium supplementation on alcohol-induced
oxidative stress in guinea pigs. Comp Biochem Physiol C Toxicol
Pharmacol. 2003 Mar; 134(3):397-401

Soares JC, Folmer V, Rocha JB (2003) Influence of dietary
selenium supplementation and exercise on thiol-containing
enzymes in mice. Nutrition. 2003 Jul-Aug;19(7-8):627-32
Soriano-Garcia M (2004) Organoselenium compounds as potential
therapeutic and chemopreventive agents: a review. Curr Med
Chem. 2004 Jun;11(12):1657-69

Thirunavukkarasu C, Sakthisekaran D (2003) Sodium selenite,
dietary micronutrient, prevents the lymphocyte DNA damage
induced by N-nitrosodiethylamine and phenobarbital promoted
experimental hepatocarcinogenesis. J Cell Biochem. 2003 Feb
15;88(3):578-88

Venardos K et al (2004) Effects of dietary selenium on glutathione
peroxidase and thioredoxin reductase activity and recovery from
cardiac ischemia-reperfusion. J Trace Elem Med Biol.
2004;18(1):81-88

Weiller M et al (2004) Toxicity of nutritionally available selenium
compounds in primary and transformed hepatocytes. Toxicology.
2004 Sep 1;201(1-3):21-30

Yu RA, Chen XM (2004) Effects of selenium on rat hepatocellular
DNA damage induced by cadmium in vitro. Zhonghua Yu Fang Yi
Xue Za Zhi. 2004 Jan;38(1):29-32

References for Folic acid

Berrino F (2002) Western diet and Alzheimer's disease. Epidemiol
Prev. 2002 May-Jun;26(3):107-15

Branda RF et al (2002) Diet modulates the toxicity of cancer
chemotherapy inrats. J Lab Clin Med. 2002 Nov;140(5):358-68
Brunaud L et al (2003) Effects of vitamin B12 and folate
deficiencies on DNA methylation and carcinogenesis in rat liver.
Clin Chem Lab Med. 2003 Aug;41(8):1012-9

Choy PC et al (2004) Lipids and atherosclerosis. Biochem Cell Biol.
2004 Feb;82(1):212-24

Donnelly JG (2001) Folic acid. Crit Rev Clin Lab Sci. 2001
Jun;38(3):183-223.

Ghandour H et al (2002) Folate status and age affect the
accumulation of L-isoaspartyl residues in rat liver proteins. J Nutr.
2002 Jun;132(6):1357-60

Halsted CH (2004) Nutrition and alcoholic liver disease. Semin
Liver Dis. 2004 Aug;24(3):289-304

Halsted CH et al (2002) Metabolic interactions of alcohol and
folate. J Nutr. 2002 Aug;132(8 Suppl):2367S-2372S

Halsted CH et al (2002b) Folate deficiency disturbs hepatic
methionine metabolism and promotes liver injury in the ethanol-
fed micropig. Proc Natl Acad Sci U S A. 2002 Jul 23;99(15):10072-
7.Epub 2002 Jul 16

Halsted CH et al (2002c) Interactions of ethanol and folate
deficiency in development of alcoholic liver disease in the
micropig. Trans Am Clin Climatol Assoc. 2002;113:151-62;
discussion 162-3

Halsted CH, Villanueva JA, Devlin AM (2002) Folate deficiency,
methionine metabolism, and alcoholic liver disease. Alcohol. 2002
Jul;27(3):169-72

Huang RF et al (2001) Folate depletion and elevated plasma
homocysteine promote oxidative stress in rat livers. J Nutr. 2001
Jan;131(1):33-8

James SJ et al (2003) Mechanisms of DNA damage, DNA
hypomethylation, and tumor progression in the folate/methyl-
deficient rat model of hepatocarcinogenesis. J Nutr. 2003
Nov;133(11 Suppl 1):37408-3747S

Ji C, Kaplowitz N (2004) Hyperhomocysteinemia, endoplasmic
reticulum stress, and alcoholic liver injury. World J Gastroenterol.
2004 Jun 15;10(12):1699-708

Joshi R et al (2001) Free radical scavenging behavior of folic acid:
evidence for possible antioxidant activity. Free Radic Biol Med.
2001 Jun 15;30(12):1390-9

Krishnaswamy K, Madhavan Nair K (2001) Importance of folate in
human nutrition. Br J Nutr. 2001 May;85 Suppl 2:S115-24
Niculescu MD, Zeisel SH (2002) Diet, methyl donors and DNA
methylation: interactions between dietary folate, methionine and

choline. J Nutr. 2002 Aug; 132(8 Suppl):2333S-2335S

O'Leary K, Sheehy PJ (2001) Influence of folic acid-fortified foods
on folate status in a folate depletion-repletion rat model. Br J Nutr.
2001 Apr;85(4):441-6

Poirier LA (2002) The effects of diet, genetics and chemicals on
toxicity and aberrant DNA methylation: an introduction. J Nutr.
2002 Aug;132(8 Suppl):2336S-2339S

Poschl G et al (2004) Alcohol and cancer: genetic and nutritional
aspects. Proc Nutr Soc. 2004 Feb;63(1):65-71

Poschl G, Seitz HK (2004) Alcohol and cancer. Alcohol. 2004 May-
Jun;39(3):155-65

Roncales M et al (2004) Folic acid supplementation for 4 weeks
affects liver morphology in aged rats. J Nutr. 2004
May;134(5):1130-3

Tapiero H et al (2001) Prevention of pathologies associated with
oxidative stress and dietary intake deficiencies: folate deficiency
and requirements. Biomed Pharmacother. 2001 Sep;55(7):381-90
van Ede AE et al (2001) Effect of folic or folinic acid
supplementation on the toxicity and efficacy of methotrexate in
rheumatoid arthritis: a forty-eight week, multicenter, randomized,
double-blind, placebo-controlled study. Arthritis Rheum. 2001
Jul;44(7):1515-24.

Villanueva JA, Halsted CH (2004) Hepatic transmethylation
reactions in micropigs with alcoholic liver disease. Hepatology.
2004 May;39(5):1303-10

Walker SP, Wein P, Ihle BU (1997) Severe folate deficiency
masquerading as the syndrome of hemolysis, elevated liver
enzymes, and low platelets. Obstet Gynecol. 1997 Oct;90(4 Pt
2):655-7

References for Vitamin B6

Baker H et al (1975) Inability of chronic alcoholics with liver
disease to use food as a source of folates, thiamin and vitamin B6.
Am J Clin Nutr. 1975 Dec;28(12):1377-80

Benedikt J, Roth-Maier DA, Kirchgessner M (1996) The effect of
different vitamin B6 supplies on the vitamin B6 status (pyridoxine,
pyridoxal and pyridoxamine) of the liver and the body of lactating
rats. ZErnahrungswiss. 1996 Sep;35(3):273-81

Berrino F (2002) Western diet and Alzheimer's disease. Epidemiol
Prev. 2002 May-Jun;26(3):107-15

Bertrandt J, Klos A, Debski B (2004) Influence of vitamin B6
supplementation on polyunsaturated fatty acids concentration in
serum and liver of rats fed a diet restricted in protein. Nahrung.
2004 Apr;48(2):99-103

Cabrini L et al (1998) Vitamin B6 deficiency affects antioxidant
defences in rat liver and heart. Biochem Mol Biol Int. 1998
Nov;46(4):689-97

Dastur DK, Dave UP (1987) Effect of prolonged anticonvulsant
medication in epileptic patients: serum lipids, vitamins B6, B12,
and folic acid, proteins, and fine structure of liver. Epilepsia. 1987
Mar-Apr;28(2):147-59

Halsted CH (2004) Nutrition and alcoholic liver disease. Semin
Liver Dis. 2004 Aug;24(3):289-304

Hsu PC, Guo YL (2002) Antioxidant nutrients and lead toxicity.
Toxicology. 2002 Oct 30;180(1):33-44

Ji C, Kaplowitz N (2004) Hyperhomocysteinemia, endoplasmic
reticulum stress, and alcoholic liver injury. World J Gastroenterol.
2004 Jun 15;10(12):1699-708

Labadarios D et al (1977) Vitamin B6 deficiency in chronic liver
disease--evidence for increased degradation of pyridoxal-5'-
phosphate. Gut. 1977 Jan;18(1):23-7

Lau-Cam CA, Thadikonda KP, Kendall BF (1991) Stimulation of rat
liver glycogenolysis by vitamin B6: a role for adrenal
catecholamines. Res Commun Chem Pathol Pharmacol. 1991
Aug;73(2):197-207

Meisler NT, Nutter LM, Thanassi JW (1982) Vitamin B6
metabolism in liver and liver-derived tumors. Cancer Res. 1982
Sep;42(9):3538-43

Merrill AH Jr, Henderson JM (1990) Vitamin B6 metabolism by
human liver. AnnN'Y Acad Sci. 1990;585:110-7

Niculescu MD, Zeisel SH (2002) Diet, methyl donors and DNA
methylation: interactions between dietary folate, methionine and
choline. J Nutr. 2002 Aug; 132(8 Suppl):2333S-23358

Oka T etal (1994) Effect of vitamin B6 deficiency on the expression
of glycogen phosphorylase mRNA in rat liver and skeletal muscle.
Experientia. 1994 Feb 15;50(2):127-9

Okada M, Ishikawa K, Watanabe K (1991) Effect of vitamin B6
deficiency on glycogen metabolism in the skeletal muscle, heart,
and liver of rats. J Nutr Sci Vitaminol (Tokyo). 1991 Aug;37(4):349-
57

Poschl G, Seitz HK (2004) Alcohol and cancer. Alcohol. 2004 May-
Jun;39(3):155-65

Pregnolato P et al (1994) Interaction among dietary vitamin B6,
proteins and lipids: effects on liver lipids in rats. Int J Vitam Nutr
Res. 1994;64(4):263-9

Roth-Maier DA et al (1996) Effect of feeding various dietary
vitamin B6 concentrations during gestation and lactation on
vitamin B6 level in liver and carcass of rat dams. Arch Tierernahr.
1996;49(4):319-24

© 2005 David Woolcott Naturopath (MCMA), Advanced Medicine Australia (08) 9385 6066



References for Vitamin B12

Akesson B, Fehling C, Jagerstad M (1978) Effect of vitamin B12
deficiency on phosphatidylethanolamine methylation in rat liver.
BrJNutr. 1978 Nov;40(3):521-7

Areekul S, Panatampon P, Doungbarn J (1977) Vitamin B12 and
vitamin B12 binding proteins in liver diseases. Southeast Asian J
Trop Med Public Health. 1977 Sep;8(3):322-8

Baker H et al (1998) Cobalamin (vitamin B12) and
holotranscobalamin changes in plasma and liver tissue in
alcoholics with liver disease. J Am Coll Nutr. 1998 Jun;17(3):235-
8

Berrino F (2002) Western diet and Alzheimer's disease. Epidemiol
Prev. 2002 May-Jun;26(3):107-15

Brunaud L et al (2003) Effects of vitamin B12 and folate
deficiencies on DNA methylation and carcinogenesis in rat liver.
Clin Chem Lab Med. 2003 Aug;41(8):1012-9

Dastur DK, Dave UP (1987) Effect of prolonged anticonvulsant
medication in epileptic patients: serum lipids, vitamins B6, B12,
and folic acid, proteins, and fine structure of liver. Epilepsia. 1987
Mar-Apr;28(2):147-59

Fehling C et al (1978) Effects of vitamin B12 deficiency on lipid
metabolism of the rat liver and nervous system. Br J Nutr. 1978
May;39(3):501-13

Ji C, Kaplowitz N (2004) Hyperhomocysteinemia, endoplasmic
reticulum stress, and alcoholic liver injury. World J Gastroenterol.
2004 Jun 15;10(12):1699-708

Kennedy DG et al (1994) Cobalt-vitamin B12 deficiency causes
lipid accumulation, lipid peroxidation and decreased alpha-
tocopherol concentrations in the liver of sheep. Int J Vitam Nutr
Res. 1994;64(4):270-6

McGing PG, Scott JM (1980) The role of methionine and vitamin
B12 in folate incorporation by rat liver. Br J Nutr. 1980
Jan;43(1):235-7

Mikhail TH et al (1980) The effect of vitamin B12 on tetracycline-
induced fatty liver. Z Ernahrungswiss. 1980 Sep;19(3):173-8
Niculescu MD, Zeisel SH (2002) Diet, methyl donors and DNA
methylation: interactions between dietary folate, methionine and
choline. J Nutr. 2002 Aug;132(8 Suppl):2333S-2335S

Okuda K (1999) Discovery of vitamin B12 in the liver and its
absorption factor in the stomach: a historical review. J
Gastroenterol Hepatol. 1999 Apr;14(4):301-8

Poirier LA (2002) The effects of diet, genetics and chemicals on
toxicity and aberrant DNA methylation: an introduction. J Nutr.
2002 Aug;132(8 Suppl):2336S-2339S

Poznanskaia AA et al (1989) The monooxygenase system, lipid
peroxidation in the liver and vitamin B12 metabolism in
experimental poisoning of rabbits with phenylhydrazine.
Biokhimiia. 1989 Aug;54(8):1290-3

Temcharoen P Anukarahanonta T, Bhamarapravati N (1978)
Influence of dietary protein and vitamin B12 on the toxicity and
carcinogenicity of aflatoxins in rat liver. Cancer Res. 1978
Jul;38(7):2185-90

Toyoshima S et al (1996) Accumulation of methylmalonic acid
caused by vitamin B12-deficiency disrupts normal cellular
metabolisminratliver. BrJ Nutr. 1996 Jun;75(6):929-38

References for Ascorbic acid

Bsoul SA, Terezhalmy GT (2004) Vitamin C in health and disease. J
Contemp Dent Pract. 2004 May 15;5(2):1-13

Carvalho M (2004) The toxicity of N-methyl-alpha-
methyldopamine to freshly isolated rat hepatocytes is prevented
by ascorbic acid and N-acetylcysteine. Toxicology. 2004 Aug
5;200(2-3):193-203.

Celec P et al (2003) Effects of anabolic steroids and antioxidant
vitamins on ethanol-induced tissue injury. Life Sci. 2003 Dec
12;74(4):419-34

Chopra M, Thurnham DI (1999) Antioxidants and lipoprotein
metabolism. Proc Nutr Soc. 1999 Aug;58(3):663-71

Eguchi M et al (2003) Cytoprotection against ischemia-induced
DNA cleavages and cell injuries in the rat liver by pro-vitamin C via
hydrolytic conversion into ascorbate. Mol Cell Biochem. 2003
Oct;252(1-2):17-23

Elejalde Guerra JI (2001) Oxidative stress, diseases and

antioxidant treatment. An Med Interna. 2001 Jun;18(6):326-35
Farombi EO et al (2004) Commonly consumed and naturally
occurring dietary substances affect biomarkers of oxidative stress
and DNA damage in healthy rats. Food Chem Toxicol. 2004
Aug;42(8):1315-22

Flora SJ, Pande M, Mehta A (2003) Beneficial effect of combined
administration of some naturally occurring antioxidants (vitamins)
and thiol chelators in the treatment of chronic lead intoxication.
Chem Biol Interact. 2003 Jun 15;145(3):267-80

George J (2003) Ascorbic acid concentrations in
dimethylnitrosamine-induced hepatic fibrosis in rats. Clin Chim
Acta. 2003 Sep;335(1-2):39-47

Hagymasi K, Blazovics A (2004) Antioxidants in liver protection.
Orv Hetil. 2004 Jul 4;145(27):1421-5

Harrison SA et al (2003) Vitamin E and vitamin C treatment
improves fibrosis in patients with nonalcoholic steatohepatitis.
Am J Gastroenterol. 2003 Nov;98(11):2485-90

Hsu PC, Guo YL (2002) Antioxidant nutrients and lead toxicity.
Toxicology. 2002 Oct 30;180(1):33-44

Kaneko K, Nagao N, Miwa N (1999) Vitamin C: structure-activity
correlation and cytoprotective actions through free radical
scavenging and extracellular matrix construction. Nippon Rinsho.
1999 0ct;57(10):2223-9

Kojo S (2004) Vitamin C: basic metabolism and its function as an
index of oxidative stress. Curr Med Chem. 2004 Apr;11(8):1041-
64

McDonough KH (2003) Antioxidant nutrients and alcohol.
Toxicology. 2003 Jul 15;189(1-2):89-97

Moller P et al (2003) Oxidative DNA damage in vitamin C-
supplemented guinea pigs after intratracheal instillation of diesel
exhaust particles. Toxicol Appl Pharmacol. 2003 May
15;189(1):39-44

Muriel P Moreno MG (2004) Effects of silymarin and vitamins E
and C on liver damage induced by prolonged biliary obstruction in
the rat. Basic Clin Pharmacol Toxicol. 2004 Feb;94(2):99-104
Patrick L (2003) Toxic metals and antioxidants: Part Il. The role of
antioxidants in arsenic and cadmium toxicity. Altern Med Rev.
2003 May;8(2):106-28

Ramanathan K et al (2003) Ascorbic acid and alpha-tocopherol as
potent modulators on arsenic induced toxicity in mitochondria. J
Nutr Biochem. 2003 Jul;14(7):416-20

Senthilkumar R, Viswanathan P, Nalini N (2004) Effect of glycine on
oxidative stress in rats with alcohol induced liver injury.
Pharmazie. 2004 Jan;59(1):55-60

Shugalei luS (1987) Features of vitamin C metabolism and the
functional status of the liver in alcoholism and alcoholic delirium in
the stage of detoxification therapy. Zh Nevropatol Psikhiatr Im S S
Korsakova. 1987;87(2):240-3

Thirunavukkarasu V, Anuradha CV, Viswanathan P (2003)
Protective effect of fenugreek (Trigonella foenum graecum) seeds
in experimental ethanol toxicity. Phytother Res. 2003
Aug;17(7):737-43

Tselepidis S et al (2004) Liver injury after ischemia and
reperfusion: the role of oxygen free radicals. Mil Med. 2004
Jul;169(7):531-5

Carvalho M (2004) The toxicity of N-methyl-alpha-
methyldopamine to freshly isolated rat hepatocytes is prevented
by ascorbic acid and N-acetylcysteine. Toxicology. 2004 Aug
5;200(2-3):193-203.

Celec P et al (2003) Effects of anabolic steroids and antioxidant
vitamins on ethanol-induced tissue injury. Life Sci. 2003 Dec
12;74(4):419-34

Chopra M, Thurnham DI (1999) Antioxidants and lipoprotein
metabolism. Proc Nutr Soc. 1999 Aug;58(3):663-71

Eguchi M et al (2003) Cytoprotection against ischemia-induced
DNA cleavages and cell injuries in the rat liver by pro-vitamin C via
hydrolytic conversion into ascorbate. Mol Cell Biochem. 2003
Oct;252(1-2):17-23

Elejalde Guerra JI (2001) Oxidative stress, diseases and
antioxidant treatment. An Med Interna. 2001 Jun;18(6):326-35
Farombi EO et al (2004) Commonly consumed and naturally
occurring dietary substances affect biomarkers of oxidative stress
and DNA damage in healthy rats. Food Chem Toxicol. 2004

References for Hesperidin

Cha JY et al (2001) Effect of hesperetin, a citrus flavonoid, on the
liver triacylglycerol content and phosphatidate phosphohydrolase
activity in orotic acid-fed rats. Plant Foods Hum Nutr.
2001;56(4):349-58

Chen YT et al (1990) Flavonoids as superoxide scavengers and
antioxidants. Free Radic Biol Med. 1990;9(1):19-21

Chiba H et al (2003) Hesperidin, a citrus flavonoid, inhibits bone
loss and decreases serum and hepatic lipids in ovariectomized
mice. J Nutr. 2003 Jun;133(6):1892-7

Fraga CG et al (1987) Flavonoids as antioxidants evaluated by in
vitro and in situ liver chemiluminescence. Biochem Pharmacol.
1987 Mar 1;36(5):717-20

Jung UJ et al (2004) The hypoglycemic effects of hesperidin and
naringin are partly mediated by hepatic glucose-regulating
enzymes in C57BL/KsJ-db/db mice. J Nutr. 2004
Oct;134(10):2499-503

Miyake Y et al (1998) Protective effects of lemon flavonoids on
oxidative stress in diabetic rats. Lipids. 1998 Jul;33(7):689-95
Park YB et al (2001) Interactive effect of hesperidin and vitamin E
supplements on cholesterol metabolism in high cholesterol-fed
rats. IntJ Vitam Nutr Res. 2001 Jan;71(1):36-44

References for Rutin

Afanas'ev IB et al (1995) Different antioxidant activities of
bioflavonoid rutin in normal and iron-overloading rats. Biochem
Pharmacol. 1995 Aug 25;50(5):627-35

Afanas'ev IB, Ostrachovich EA, Korkina LG (1998) Effect of rutin
and its copper complex on superoxide formation and lipid
peroxidation in rat liver microsomes. FEBS Lett. 1998 Mar
217,425(2):256-8

Aherne SA, 0'Brien NM (1999) Protection by the flavonoids
myricetin, quercetin, and rutin against hydrogen peroxide-induced
DNA damage in Caco-2 and Hep G2 cells. Nutr Cancer.
1999;34(2):160-6

Bear WL, Teel RW (2000) Effects of citrus phytochemicals on liver
and lung cytochrome P450 activity and on the in vitro metabolism
of the tobacco-specific nitrosamine NNK. Anticancer Res. 2000
Sep-0ct;20(5A):3323-9

Boyle SP et al (2000) Bioavailability and efficiency of rutin as an
antioxidant: a human supplementation study. Eur J Clin Nutr. 2000
Oct;54(10):774-82

Canada AT et al (1990) The production of reactive oxygen species
by dietary flavonols. Free Radic Biol Med. 1990;9(5):441-9

Chen YT et al (1990b) Flavonoids as superoxide scavengers and
antioxidants. Free Radic Biol Med. 1990;9(1):19-21

Fraga CG et al (1987b) Flavonoids as antioxidants evaluated by in
vitro and in situ liver chemiluminescence. Biochem Pharmacol.
1987 Mar 1;36(5):717-20

Funabiki R et al (1999) Dietary supplement of G-rutin reduces
oxidative damage in the rodent model. J Agric Food Chem. 1999
Mar;47(3):1078-82

GaoZ, XuH, Chen X, Chen H (2003) Antioxidant status and mineral
contents in tissues of rutin and baicalin fed rats. Life Sci. 2003 Aug
8;73(12):1599-607

Gao Z, Xu H, Huang K (2002) Effects of rutin supplementation on
antioxidant status and iron, copper, and zinc contents in mouse
liver and brain. Biol Trace Elem Res. 2002 Sep;88(3):271-9

Janbaz KH, Saeed SA, Gilani AH (2002) Protective effect of rutin on
paracetamol- and CCl4-induced hepatotoxicity in rodents.
Fitoterapia. 2002 Dec;73(7-8):557-63

Robak J, Gryglewski RJ (1988) Flavonoids are scavengers of
superoxide anions. Biochem Pharmacol. 1988 Mar 1;37(5):837-41
Schwedhelm E et al (2003) Clinical pharmacokinetics of
antioxidants and their impact on systemic oxidative stress. Clin
Pharmacokinet. 2003;42(5):437-59

Siess MH, Vernevaut MF (1982) The influence of food flavonoids
on the activity of some hepatic microsomal monooxygenases in
rats. Food Chem Toxicol. 1982 Dec;20(6):883-6

van Acker FA et al (2000) Flavonoids can replace alpha-tocopherol
asanantioxidant. FEBS Lett. 2000 May 12;473(2):145-8

© 2005 David Woolcott Naturopath (MCMA), Advanced Medicine Australia (08) 9385 6066



Suggested Uses for

Hepatic Detox:

*EXPOSURE TO HEAVY METALS
& ENVIRONMENTAL TOXINS

*HIGH COPPER LEVELS

*CONSTIPATION

*L00OSE BOWELS

*INDIGESTION

*BLOATING

*POOR APPETITE

*FO0D ALLERGIES

*BAD BREATH

*PSORIASIS

*NAUSEA ASSOCIATED WITH
FATTY MEALS

*FATTY LIVER
*CIRRHOSIS
*HEPATITIS
*HANGOVERS
*ALCOHOLICS
*BOWEL WIND
*HEADACHES / MIGRANES
*SUGAR CRAVINGS
*SKIN PROBLEMS
*DERMATITIS

*ACNE

*SKIN RASHES
*TIREDNESS
*FATIGUE

*INSOMNIA
*|IMMUNE WEAKNESS

*DIET HIGH IN PROCESSED
FOODS

*AGING PROCESS
*0BESITY

*\WEIGHT LOSS

*STRESS

*LIGHT COLOURED STOOLS
*HYPERCHOLESTEROLEMIA
*DRY HAIR

*HAIR - SPLIT ENDS

*DRY SCALP

*GOUT

*JOINT PAINS

*SPOON NAILS

*NAILS SPLITTING OR LIFTING
AT THE EDGES

*HORMONAL IMBALANCES
PMT

*USERS OF ORAL
CONTRACEPTIVE

*RRITABILITY

*ANGER

*DEPRESSION

SANXIETY

*DRUG USE e.g. PARACETAMOL
*BILE DISTURBANCES

Love your liver and get more out of life!

Hepatic Detox is a comprehensive liver s

upport

nutrient required for good liver function and helps

support detoxification.
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Source - Bland, J, et al, (1999), Clinical Nutrition: A Functional Approach. IFM. USA.
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