Liver
Description

The Liver is the 2nd largest organ (after the Skin) in the body and comprises 2.5% of the body's weight.

The Liver participates in functions associated with the Cardiovascular System, Digestive System, Excretory System and Metabolism.

Biological Functions of the Liver

Cardiovascular System


The Liver stores and filters the Blood to remove infectious organisms:

-
The Liver processes approximately 3 pints of Blood every minute.

-
Most Blood arrives at the Liver direct from the Intestines via the Portal Vein carrying dietary nutrients and dietary toxins - the remaining Blood arrives at the Liver via the Hepatic Artery.

Excretory System


The Liver cleanses the body of Bilirubin, the yellow pigment produced when Red Blood Cells die (via Bile).


The Liver is responsible for the processes involved in the Urea Cycle which involves the conversion of Ammonia (derived from Nitrogen from Amino Acids) to Urea.

Metabolism


The Liver is responsible for the metabolism of 90% of ingested Alcohol.


The Liver is responsible for 25% of Basal Metabolism.


The Liver is responsible for the conversion of stored Glycogen into Glucose for release into the bloodstream.

These Substances are Manufactured, Stored or Metabolized in the Liver

Amino Acids


Glucogenic Amino Acids are converted to Glucose in the Liver.


Glycine is manufactured within the Liver from Choline.


Non-Essential Amino Acids are manufactured within the Liver from other nutrients.

Carbohydrates


Carbohydrates are converted to Fats in the Liver.


Galactose and Fructose are converted to Glucose in the Liver.


Glycogen comprises 5% of the total weight of the Liver.


Heparin is manufactured within the Liver.

Digestive Enzymes


Bile is manufactured in the Liver.

Enzymes


Acetylcholinesterase is manufactured by the Liver.

Ketones


Acetone is manufactured in the Liver as a byproduct of the metabolism of Fatty Acids (via Acetoacetic Acid) for excretion via the Urine [caution:  excessive accumulation of Acetone is toxic].


Beta-Hydroxybutyric Acid is manufactured in the Liver as a byproduct of the metabolism of Fatty Acids (via Acetoacetic Acid) for excretion via the Urine.

Lipids


Beta-Ecdysterone enhances the function of the Liver and prevents Liver damage from some types of toxins [scientific research].

Minerals


Cobalt concentrates in the Liver.


15% of the body's Copper concentrates in the Liver.


Ferritin (the endogenous storage form of Iron) concentrates in the Liver.


Manganese accumulates in the Liver.


Selenium improves the function of the Liver.


Vanadium improves the function of the Liver.

Phospholipids


Endogenous Phospholipids are manufactured in the Liver.

Proteins


Endogenous Proteins are synthesized in the Liver.


Lipoproteins are manufactured within the Liver.


Proteins are converted to Fats in the Liver.

Quinones


Coenzyme Q10 concentrates in the Liver.

Sterol


Cholesterol is manufactured in the Liver.

Vitamins


Biotin is stored in the Liver.


The Liver is capable of storing a 6-9 month supply of Folic Acid in its Methyl Folate form.


Vitamin A is stored in the Liver as Retinyl Esters (i.e. combined with a Fatty Acid, usually as Retinyl Palmitate) [caution:  Liver malfunction can interfere with the absorption and metabolism of Vitamin A].


High concentrations of Vitamin B1 are found in the Liver.


Vitamin B2 is stored in the Liver.


Vitamin B5 is stored in the Liver:

-
Vitamin B5 inhibits Ibuprofen from destroying Liver Cells [scientific research - rats].


Vitamin B6 is stored in the Liver.


Vitamin B12 is stored in the Liver.


Vitamin C is stored in the Liver.


Vitamin D is stored in the Liver - the (endogenous) Calcidiol form of Vitamin D is manufactured within the Liver from the Ergocalciferol and Cholecalciferol (Vitamins D1 and D2) forms of Vitamin D as an intermediate endogenous form of Vitamin D, prior to conversion to the active form of Vitamin D within the Kidneys.


Vitamin E concentrates in the Liver.


Vitamin K is stored in the Liver.

These Substances Enhance the Health of the Liver

ENDOGENOUS SUBSTANCES

Amino Acids


Glutathione can repair Liver damage.


S-Adenosylmethionine (SAM) retards Liver damage caused by Alcohol.

Antioxidant Enzymes


Glutathione Peroxidase protects the cells of the Liver from damage (especially Alcohol induced damage).


Superoxide Dismutase (SOD) facilitates detoxification of the Liver.

Lipids


Gangliosides are a component of the cells of the Liver.

Proteins


Retinol Binding Protein (RBP) transports Vitamin A from its storage sites within the Liver to the body's tissues as required.

EXOGENOUS SUBSTANCES

Alkaloids


Betaine detoxifies and stimulates the Liver and increases the Liver's efficiency in processing Fats.

Amino Acids


Arginine facilitates the detoxification of the Liver and Liver malfunction can occur as a result of Arginine deficiency.


Aspartic Acid (in non-excessive quantities) protects the Liver from the toxic effects of some poisons.


Carnitine protects the Liver from Alcohol and Lipid damage:

-
People who suffer from Liver ailments are especially prone to Carnitine deficiency [scientific research]  [caution:  people with pre-existing Liver disease should not consume Carnitine supplements].


Cysteine protects the Liver from the toxic effects of Alcohol and Tobacco Smoking:

-
Alliin (a derivative of Cysteine) protects the Liver from many toxins [scientific research].


Cystine protects the Liver from the toxic effects of Alcohol and Tobacco Smoking.


Glutamine protects the Liver from Alcohol-induced damage [scientific research].


Ornithine enhances the regeneration of the Liver.


Thioproline protects the Liver from the damage induced by various toxins (including Acetaminophen, Tetracycline and Alcohol [ethanol]).


Threonine prevents the accumulation of Fats in the Liver.

Amino Acid Derivatives


Pangamic Acid enhances the detoxification of the Liver.

Carbohydrates


Fructooligosaccharides (FOS) enhance the function of the Liver [scientific research].

Carotenoids


Beta-Carotene concentrates in the Liver [scientific research].


Lycopene concentrates in the Liver [scientific research].

Electromagnetic Radiation


Sunlight enhances the Liver's ability to detoxify detrimental drugs.

Lipids

Alpha Linolenic Acid (LNA) deficiency causes Liver degeneration.

Gamma-Linolenic Acid (GLA) protects the Liver from Alcohol induced damage.

Linoleic Acid (LA) deficiency causes Liver degeneration.

Lipoic Acid prevents and alleviates many Liver ailments.

Oleanolic Acid protects against chemical-induced Liver damage [scientific-mice].

Phosphatidylcholine facilitates the detoxification functions undertaken by Liver [scientific research].

Lignans


Gomisan A protects the Liver from lipid peroxidation cause by toxic chemicals such as Carbon Tetrachloride [scientific research - in vitro].


Wuweizisu C protects the Liver from lipid peroxidation cause by toxic chemicals such as Carbon Tetrachloride [scientific research - in vitro].

Lipids


Ecdysteroids (e.g. Beta-Ecdysterone) enhance the function of the Liver and protect the Liver from some toxins [scientific research].

Minerals


An underactive Liver is a symptom of Chlorine deficiency.


Molybdenum enhances the function of the Liver.


Vanadium improves the function of the Liver.


Zinc protects the Liver from chemical damage.

Polyphenols


Catechin protects the Liver from the detrimental effects of Alcohol.


Cynarin alleviates some ailments of the Liver and increases the production of Bile by the Liver [scientific research].


Silymarin protects the Liver from the effects of many toxins - including Alcohol, Carbon Tetrachloride and Phalloin (by stabilizing the integrity of the Cell Membranes of the Liver and preventing the entry of toxic substances into these Cell Membranes) [scientific research - humans and animals:  establishes Silymarin as a highly effective means of protecting the Liver from the toxic effect of many poisons].

Pigments


Chlorophyll clears toxins from the Liver.

Quinones


Pyrroloquinoline Quinone (PQQ) protects against Liver damage.

Smart Drugs

Hydergine protects the Liver from many toxic chemicals including Alcohol.

Idebenone protects the Liver from damage by Free Radicals (due to its Antioxidant properties).

Vitamins


Biotin improves the function of the Liver.


Choline prevents dietary Fats from accumulating in the Liver:

-
Fatty degeneration of the liver is a symptom of Choline deficiency.

-
Accumulation of Triglycerides within the Liver can occur as a result of Choline deficiency.  This accumulation of Triglycerides occurs because Triglycerides must be exported from the Liver via Very Low Density Lipoproteins (VLDLs) - Phosphatidylcholine (of which Choline is an essential constituent) is an essential component of VLDL.


Inositol facilitates the removal of Fats from the liver (i.e. it acts as a lipotrope).


Liver malfunctions decrease the body's absorption of Vitamin A and Vitamin A improves the function of the Liver.


Vitamin B5 protects the Liver from the toxic effects of Alcohol.


Ailments of the Liver increase the body's Vitamin B6 requirements and under-

functioning of the Liver can occur as a result of Vitamin B6 deficiency:


Vitamin E prevents oxidative damage to the Liver.

These Foods or Herbs Enhance the Health of the Liver

Animal Organ Extracts


Liver Extract improves the function of the Liver (it improves the metabolism of Dietary Fats, facilitates the regeneration of the Cells of the Liver and helps to prevent damage to the Liver) [scientific research].

Fruit

Black Cherry (juice) clears toxins from the Liver.

Grape (juice) improves the function of the Liver.

Lemon (juice drunk upon awakening in the morning) improves the Liver's performance.

Pear (juice) specifically enhances the health of the Liver.

Fungi


Reishi Mushrooms protect the Liver from the effects of some toxins (for example one clinical study showed the ability of Reishi Mushrooms to protect the Liver from Carbon Tetrachloride-induced Hepatitis) [scientific research - mice:  Reishi reduced the extent of Liver damage caused by Carbon Tetrachloride and stimulated the regeneration of the Liver].

Grasses


Wheat Grass (juice) clears toxins from the Liver.

Herbs

Alfalfa detoxifies the Liver [folklore].

Astragalus protects the Liver from the damage caused by many toxins [scientific research - animals:  Astragalus protected the Liver from Carbon Tetrachloride-induced damage].

Barberry alleviates various Liver disorders [folklore].

Blessed Thistle improves the function of the Liver (due to its Cnicin content) [folklore].

Burdock (root) improves the function of the Liver.

Chaparral improves the function of the Liver.

Dandelion (coffee, leaves and root)is an excellent Liver tonic - Dandelion is regarded as one of the best remedies for the Liver.

Devil's Claw enhances the function of the Liver [anecdotal].

Gentian enhances the function of the Liver [folklore].

Ginsengs protects the Liver from toxins including Alcohol (by accelerating the clearance of these toxins from the blood) and accelerate the repair of Liver Cells (Hepatocytes) that have previously been damaged by toxins [scientific research - humans]:

-Asiatic Ginseng restores damaged Liver cells (hepatocytes) and protects the Liver from Alcoholic intoxication.

-Japanese Ginseng inhibits the ability of many toxins to cause Liver damage [scientific research - mice].

-Sanchi Ginseng inhibits the ability of many toxins to cause Liver damage [scientific research - mice].

Goldenseal improves the function of the Liver [caution:  long term usage of Goldenseal irritates the Liver].

Gotu Kola improves the function of the Liver.

Milk Thistle protects the Liver from the toxic effects of many poisons (due to the Silymarin content of Milk Thistle):

-Milk Thistle protects the Liver against the toxic effects of the extremely poisonous Amanita Phalloides Mushroom [scientific research - humans].

-Milk Thistle stabilizes the integrity of the Liver's Cell Membranes.

-Milk Thistle protects the Liver against the toxicity of the solvent Carbon Tetrachloride and Alcohol [scientific research - animals].

-Milk Thistle's Liver restorative effects are achieved by promoting the synthesis of endogenous Proteins within the Liver.

Sage stimulates the regrowth (regeneration) of Liver tissue [scientific research - animals].

Sarsaparilla improves the function of the Liver.

Schizandra protects the Liver against many toxins (due to Gomisan A and Wuweizisu C) [scientific research - animals].

Tea (especially Green Tea) protects the Liver from the toxic effects of Alcohol (due to the Catechin content of Tea).

Yellow Dock improves Liver function.

Oils-Dietary


Flax Seed Oil often improves the function of the Liver.

Vegetables


Beetroot improves the function of the Liver by stimulating the regeneration of Liver tissue and stimulating the metabolism of Fats in the Liver (due to the Betaine content of Beetroot) [scientific research - humans].


Fennel improves the function of the Liver.


Garlic allows the Liver to detoxify Cancer-causing chemicals before they can exert their toxic effects within the body.


Globe Artichoke protects and regenerates the Liver - similarly to Milk Thistle (due to the Cynarin content of Globe Artichoke) [scientific research - humans:  Globe Artichokes can totally (100%) protect the body - via the Liver - against poisoning and death from normally lethal doses of many toxins].


Tomato stimulates the growth and regeneration of Liver tissue [scientific research].

Liver Malfunctions can Cause these Ailments

Digestive System


Halitosis can be caused by malfunctions of the Liver.

Musculoskeletal System Ailments


Mature age Acne often occurs as a result of Liver malfunction.


Rosacea often occurs as a result of Liver malfunction.

These Ailments can Cause Liver Malfunctions

Immune System

The Systemic Lupus Erythematosus (SLE) form of the serious Autoimmune Disease Lupus Erythematosus (LE) causes degeneration of the Connective Tissues of the Liver.

Nervous System


Impaired Liver function often occurs as a result of Adrenal Insufficiency.

These Substances are Toxic to the Liver

ENDOGENOUS SUBSTANCES

Amino Acids

Excessive consumption of Orotic Acid can damage the Liver  [scientific research - rats].

Amino Acids - Toxic Byproducts


Methanethiol is extremely toxic to the Liver.

Glycolipids

Lipopolysaccharides (LPS) can damage the Liver:

-Lipopolysaccharides stimulate the production of Free Radicals (as a result of Lipid Peroxidation) in the Liver.

Lipopigments


Ceroid damages the Liver.


Lipofuscin accumulates in the Liver.

EXOGENOUS SUBSTANCES

Alcohols

Alcohol (Ethanol) is extremely toxic to the Liver and is its primary enemy (due to Acetaldehyde).

Aldehydes

Acetaldehyde is the underlying chemical that is responsible for Alcohol's toxic effects on the Liver.

Amino Acids


Consumption of amounts above 5 grams per day of Methionine cause a dangerous accumulation of Iron in the Liver and can also cause other problems within the Liver (due to Methanethiol production).

Exotoxins


Chloroform damages the Liver.
Fatty Acids


19 Carbon Cyclopropenoid Fatty Acids are toxic to the Liver [scientific research].

Glycosides


Extremely large doses of Arbutin can cause Liver damage in children (due to its hydrolysis to Hydroquinone).

Minerals & Toxic Heavy Metals

Aluminium accumulates in the Liver.

Arsenic accumulates in the Liver.

25% of the body's accumulated Cadmium is stored in the Kidneys.

Excess Copper is toxic to the Liver.

Excessive consumption of Iron can irritate the Liver.

Mercury damages the Liver.

Long term, excessive intake of Nickel can result in degeneration of the Liver [scientific research - animals].

Excessive consumption of Sodium can cause some types of Liver ailments.

Mycotoxins


Aflatoxin can seriously damage the Liver.

Pharmaceutical Drugs

Amphotericin B can impair the function of the Liver (it interferes with Hepatocytes).

Excessive or continued use of Aspirin can damage the Liver [scientific research].

Cyclosporine can cause damage to the Liver.

Fluorouracil (5-FU) causes disturbances in the Energy metabolism of Liver Cells (Hepatocytes).

Ibuprofen destroys Liver Cells.

Mitomycin C causes disturbances in the Energy metabolism of Liver Cells (Hepatocytes).

Excessive or continued use of Paracetamol can damage the Liver.

Tacrine can cause Liver damage [it was initially believed that Tacrine could cause serious Liver damage, however it is now believed that Tacrine causes only minor Liver toxicity as measured by increases in Liver enzymes].

The Methyltestosterone (exogenous, supplementary and chemically-different to natural Testosterone) form of Testosterone can cause Liver damage.

Long term usage of Tricyclic Antidepressants can damage the Liver.

Smart Drugs

It is suspected that Butylated Hydroxyanisole (BHA) can cause toxicity in the Liver [this is still being debated - it is believed that BHA is less toxic to the liver than BHT].

It is suspected that Butylated Hydroxytoluene (BHT) can cause toxicity in the Liver 

Dilantin (occasionally and rarely) causes Liver toxicity during its first 2 weeks of use.

Vitamins

Extremely high dosages of the Nicotinic Acid form of Vitamin B3 can interfere with Liver function.

Excessive consumption of Para Aminobenzoic Acid (PABA) can irritate the Liver.

Excessive consumption of Vitamin A can cause temporarily enlarged Liver.

These Foods or Herbs are Toxic to the Liver


Toxic Constituents

Amanita phalloides (mushroom) is extremely toxic to the Liver and can causes DEATH in 30-40% of persons who ingest this Mushroom.
Amanitin Phalloidin

Cottonseed Oil damages the Liver.
Cyclopropenoid Fatty Acids

Excessive consumption of raw Garlic can cause toxicity and swelling of the Liver [scientific research - humans/rats].


People With Liver Ailments Should Not Consume these Substances

Amino Acids


Persons afflicted with Liver ailments should not use Carnitine.

Smart Drugs


Persons afflicted with Liver damage should not use Adrafinil.


Persons afflicted with Liver ailments should use Propranolol only with caution.


Persons afflicted with Liver ailments should not use Xanthinol Nicotinate.

People with Liver Ailments Should Avoid these Herbs


Active Constituents

People with Liver ailments should not consume Licorice (due to Glycyrrhizin mimicking the actions of Aldosterone).
Glycyrrhizin 

Do NOT consume Valerian if Liver problems exist.

The Liver is Indirectly Involved in these Ailments

Musculoskeletal System


One theory relating to the cause of Psoriasis proposes that Psoriasis occurs when the Liver is functioning poorly, in which case Endotoxins (constituents of the Cell walls of Bacteria) that are absorbed into the Intestines are not filtered out by the Liver before they reach general circulation.  Therefore these Endotoxins enter the Bloodstream and go on to cause Psoriasis.

Ailments of the Liver:
Cirrhosis
Fatty Liver

Hepatitis
Jaundice

Copyright 1997 In-Tele-Health

