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Liver And Kidney Protection - Courtesy of Silibinin  

The liver is one of the largest organs in the body, and its chief detoxifier. We tend to take the liver for 
granted, but we shouldn't. Today's environment places the liver under unprecedented stress. If you live in 
a large city, drive a lot, use dry cleaning, live or work in a building that has been freshly painted, take 
prescription drugs, drink alcohol, smoke, eat processed food, and/or use pesticides and herbicides in 
your backyard, you have plenty of reasons to give your liver some help. The liver is especially vulnerable 
to toxic overload, with harmful consequences for our health and longevity. 

 
Silymarin and its chief active ingredient, silibinin, help prevent toxic liver damage; if such damage is done, silymarin and silibinin 
help the liver regenerate faster. Silymarin and silibinin actually accelerate the rate of protein synthesis in the liver, leading to faster 
cell regeneration (Sonnenbichler 1986, Valenzuela 1994). Silymarin and silibinin act in the ribosomes, special cellular organelles 
where protein synthesis takes place. It was discovered that silibinin can bind to the receptor for an important enzyme called DNA-
dependent RNA polymerase I. This brings an increase in ribosomal RNA, which then leads to more protein synthesis. 

A German study (Sonnenbichler 1999) discovered that silibinin also protects the kidneys from toxic injury, and produces similar 
accelerated regeneration in the kidneys after toxic damage (with agents such as chemotherapy drugs, for instance). Since the 
kidneys are often damaged by analgesics, chemotherapy drugs and other toxic agents, the finding that silibinin helps protect them 
and even stimulates their regeneration is of great clinical interest. 

It should be noted that this ability to stimulate new cell growth in the liver and kidneys pertains only to normal cells; silymarin and 
silibinin have no such stimulatory effect on cancer cells. This is of enormous importance: Silibinin can apparently selectively 
stimulate the growth of certain types of normal cells while inhibiting the growth of malignant cells. Likewise, the very fact that 
silibinin raises glutathione levels in the liver serves as a safeguard against cancer since higher glutathione levels produce a shift in 
the immune function toward better anti-cancer and anti-viral defenses. 

Silibinin appears to reduce the liver damage induced by alcohol and also to prevent the development of fibrosis by keeping the 
hepatic stellate cells normal. Hepatic stellate cells, also called fat-storing cells, become activated under inflammatory conditions. 
They increase dramatically in size and transform themselves into myofibroblasts, which generate increased collagen deposition 
leading to fibrosis. In addition, myofibroblasts secrete various cytokines and growth factors that induce even more stellate cells to 
transform into myofibroblasts. Silibinin inhibits the transformation of stellate cells into myofibroblasts (Fuchs 1997). Thus, silibinin 
can also be called an antifibrogenic agent. Fuchs and her colleagues theorize that with prolonged treatment silibinin accumulates in 
the target cells and downregulates the expression of the gene for the transforming growth factor-beta 1 (TGF-beta 1). Since this 
growth factor has the ability to induce its own production, silibinin breaks the so-called fibrogenesis loop, or the self-perpetuation of 
hepatic fibrosis. 

The users of acetaminophen can also profit from taking silibinin. Acetaminophen (commonly known by its most common brand 
name, Tylenol) is regarded as damaging to the liver and the kidneys. Garrido (1991), however, obtained some interesting results 
showing synergy in antioxidant action between acetaminophen and silibinin. The fascinating finding is that acetaminophen is 
actually a phenolic antioxidant; it is not acetaminophen, but its toxic metabolite, a benzoquinone acting as a potent free radical, 
that produces glutathione depletion in the liver. Based on his in vitro findings, Garrido suggests that silibinin, like flavonoids in 
general, inhibits the cytochrome P-450 system, so less of the toxic metabolite is produced. At the same time, the antioxidant 
action of unconverted acetaminophen synergizes with the antioxidant action of silibinin. Thus, the use of acetaminophen together 
with silibinin actually results in a surprising side benefit. 

In addition, silibinin strongly inhibits the production of production of leukotrienes, inflammatory compounds that produce liver 
damage and are also involved in cholestasis, a technical term for partial or total suppression of bile flow (Dehmlow 1996). In fact, 
inhibition of leukotriene production is one of the strongest protective effects of silymarin and silibinin, and is seen even at fairly low 
concentrations, achievable at the clinical dose range. This helps account for the traditional use of silymarin as a remedy against 
insufficient bile flow. 



In summary, the centuries-old practice of using milk thistle for a variety of liver problems has been validated by modern research. 
Silymarin and its most active ingredient, silibinin, have been found to help prevent glutathione depletion and lipid peroxidation in the 
liver, stabilize cell membranes, normalize the cells (anti-fibrotic action), decrease inflammation and improve various markers of liver 
function. Thus, multiple studies have shown that silymarin and silibinin provide effective protection to the liver, the kidneys and other 
organs. 

Accumulation of toxins 

The FDA has found the level of chlorinated pesticides in food to be alarming (Total Diet Survey). DDE was found in 63% or more of 
the 42 food samples, although DDT and DDE have been banned for use in this country since 1972. Unfortunately, toxic chemicals 
used all over the world move easily around the globe with the winds. 

There is enough evidence today of a connection between chemical exposure and chronic health problems to understand that our 
herbicides, pesticides, household chemicals, food additives, etc., create a serious health problem. 

Now, what happens when the liver's detoxification system is overloaded? The answer is simple. When the liver cannot do its work, 
the toxins that we are exposed to accumulate in the body and make us sick in various ways. They have damaging effects on many 
body functions, particularly the immune system, and cause many chronic health problems. An overburdened and undernourished 
liver is actually known to be a root cause of many chronic diseases. 

A majority of cancers are thought to be due to the effects of environmental carcinogens (cigarette smoke is one of them), 
particularly if combined with deficiencies of nutrients that are needed for optimal functioning of the detoxification and immune 
systems. So a well functioning detoxification system is especially important in the prevention of cancer. It was recently 
demonstrated in a study of chemical plant workers in Turin, Italy, that people with the poorest detoxification systems were the ones 
who developed bladder cancer. (Talska G et al. 1994) 

What does the liver do?  
 
The liver is a remarkable organ with multiple functions. Weighing about four pounds, it is one of the largest 
organs of the body, located on the right side in the upper abdomen. The liver quietly does an extraordinary job 
in keeping us alive and healthy by metabolizing the food we eat, i.e. breaking it down to useful parts and 
protecting us from the damaging effects of the numerous toxic compounds that we are exposed to on a daily 
basis. It has impressive restorative capabilities and will regenerate itself when part of it is damaged. 

This regeneration capacity is one of the intriguing survival mechanisms of the body and very fortunate for us, as our health to a 
large extent depends on a well-functioning liver. While being exposed to a tremendous amount of potential damage, the liver is 
responsible for a multitude of essential functions related to metabolism, filtration, bile production, detoxification and immune 
function. 

The metabolic functions of the liver are countless, as the liver is intricately involved in carbohydrate, fat and protein metabolism, in 
storage of vitamins and minerals and in many essential physiological processes. So, for example, the liver is involved in several 
regulatory mechanisms that control blood sugar levels and hormone levels. It synthesizes proteins (such as plasma albumin, 
fibrinogen and most globulins), lipids and lipoproteins (phospholipids, cholesterol) as well as bile acids that are excreted in the 
detoxification process. 

Detoxification is an essential part of the human body's metabolism, and the liver plays a key role in this process. Toxic 
chemicals, both of internal and external origin, are constantly bombarding the liver. Our normal everyday metabolic processes 
actually produce a wide range of toxins that need to be taken care of by neutralizing mechanisms in the liver. Nutritional 
deficiencies and imbalances add to the production of toxins, as do alcohol and many prescription drugs, which increases the 
stress on the liver by requiring a strong detoxification capacity. Even unprocessed organic foods, however, have naturally occurring 
toxic components and require an effective detoxification system. 

It is our external environment, however, that contributes the most to the load of toxins that the liver has to detoxify. The burden on 
the liver today is heavier than ever before in history. Toxic chemicals are found in the food we eat, in the water we drink and the air 
we breathe, both outdoors and indoors. Chemicals such as p-xylene, tetrachloroethylene, ethylbenzene and benzene were 
documented as "everywhere present" in the air in a study by the Environmental Protection Agency (EPA) (Wallace LA et al., 
1989). Others listed as "often present" were chloroform, carbon tetrachloride, styrene and p-dichlorobenzene. A visit to the gas 
station or the dry cleaner as well as smoking resulted in elevated breath levels of toxins.  

-Karin Granstrom Jordan, M.D. 



 
Liver detoxification 

The liver has three main detoxification pathways: 1) Filtering of the blood to remove large toxins; 2) 
breaking down enzymatically unwanted chemicals, which usually occurs in two steps: Phase I 
modifies the chemicals to make them an easier target for the Phase II enzyme systems; 3) 
synthesizing and secreting bile for excretion of fat-soluble toxins and cholesterol. 

Filtering of the blood is one of the liver's primary functions. Approximately two quarts of blood pass 
through the liver every minute to be detoxified. This is critical, as the blood is loaded with bacteria, 
endotoxins and antigen-antibody complexes and various other toxic substances from the intestines. 
A healthy liver clears almost 100% of the bacteria and toxins from the blood before it joins the 
general circulation. 

The liver's second main role in detoxification involves an enzymatic process in two steps for the 
neutralization of unwanted chemical compounds, such as drugs, pesticides and enterotoxins from 
the intestines. Even normal body compounds such as hormones get eliminated this way. Phase I 
enzymes directly neutralize some of these chemicals, but many others are converted to intermediate 
forms that are then processed by phase II enzymes. These intermediate forms are often much more 
chemically active and therefore more toxic than the original substance, so if the Phase II 
detoxification systems aren't working adequately, these intermediates linger and cause damage. 

Phase I detoxification involves a group of 50 to 100 enzymes called the cytochrome P450 system. 
These enzymes play a central role in the detoxification of both exogenous (such as drugs and 
pesticides) and endogenous (such as hormones) compounds and in the synthesis of steroid 
hormones and bile acids. 

A side effect of this metabolic activity is the production of free radicals, which are highly reactive 
molecules that will bind to cellular components and cause damage. The most important antioxidant for neutralizing these free 
radicals is glutathione, which is needed both for Phase I and Phase II. When exposure to high levels of toxin produce so many free 
radicals from Phase I detoxification that all the glutathione is used up, Phase II processes dependent on glutathione stop. This 
causes an imbalance between Phase I and Phase II activity, which results in severe toxic reactions, due to buildup of toxic 
intermediate forms. 

Phase II detoxification involves conjugation, which means that a protective compound becomes bound to the toxin. Besides 
glutathione conjugation there are essentially five other pathways: amino acid conjugation, methylation, sulfation, sulfoxidation, 
acetylation and glucuronidation. These enzyme systems need nutrients and metabolic energy in order to work. If the liver cells are 
not functioning properly, phase II detoxification slows down and increases the toxic load by allowing the buildup of toxic 
intermediates. 

The third major role of the liver is synthesis and secretion of bile. The liver manufactures approximately one quart of bile every day, 
which serves as a carrier for toxic substances to be effectively eliminated from the body. In addition, the bile emulsifies fats and fat-
soluble vitamins in the intestine, improving their absorption. When the excretion of bile is inhibited (cholestasis), toxins stay in the 
liver longer with damaging effects. 

Cholestasis has several causes, one of which is obstruction of the bile ducts by the presence of gallstones. Bile flow can also be 
impaired within the liver itself. By far the most important cause of cholestasis and impaired liver function in the United States is the 
consumption of alcohol. Other common causes are viral hepatitis and side effects from various drugs, particularly steroidal 
hormones including estrogen and oral contraceptives. 
 
These conditions often cause alterations of liver function tests indicating cellular damage. In the initial stages of liver dysfunction, 
however, standard tests (serum bilirubin, alkaline phosphatase, SGOT, LDH, GGTP, etc.) are usually not sensitive enough to be of 
value. The measurement of serum bile acids, on the other hand, has proven to be a safe and sensitive test to determine the 
functional capacity of the liver. 

Symptoms that may indicate reduced liver function are general malaise, fatigue and digestive disturbances including constipation, 
allergies and chemical sensitivities. Generalized pruritus, and nausea and vomiting during pregnancy can also be a result of 
impaired hepatofunction. 

In conclusion 

We live in an age of toxic overload. Silibinin, the chief active ingredient in milk thistle extract, is one of our best defenses against 
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this constant chemical assault. Silibinin is highly effective at protecting the liver, the pancreas and the kidneys from toxic damage, 
an ever-increasing danger due to our exposure to harmful chemicals. In addition, silibinin has been shown to have various other 
health benefits, including cancer prevention. The right dosage is extremely important for effectiveness. People who complain that 
herb products do not deliver as promised typically use products that contain only ineffective, miniscule doses of the main active 
ingredient. Fortunately, more and more herbal extracts, including silibinin, are now available in guaranteed potency form, and in 
sufficient dosage to produce results. 
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