A New Weapon to Fight Prostate Cancer
By Dale Kiefer
Scientists recently uncovered a novel component of milk thistle that
may be a powerful new weapon for preventing and possibly even
treating prostate cancer.
This phytochemical, called isosilybin B, potently suppresses the
growth and runaway proliferation of human prostate cancer cells.
Isosilybin B also suppresses the activity of a genetic factor that is
expressed in most human cancers. Moreover, this potent
phytonutrient inhibits the secretion of a protein that may contribute
to prostate cancer progression and metastasis.
Importantly, isosilybin B is active against both hormone-dependent
and hormone-independent prostate cancers. Isosilybin B may thus
offer the most powerful protection against prostate malignancies of any phytonutrient yet
discovered.
The beneficial effects of silymarin and silibinin extracts from the milk thistle plant have long
been known. Scientists recently identified a new milk thistle extract called isosilybin B that
shows remarkable effects in fighting prostate cancer via several mechanisms.
At the Research Triangle in North Carolina, scientists investigated the anti-cancer activities of
milk thistle extracts and of purified milk thistle constituents against three different human
prostate carcinoma cell lines: LNCaP, DU145, and PC3. These are the most commonly used
laboratory models of human prostate cancer.1
Examining several end points related to antiproliferative activity against prostate cancer,
the scientists found isosilybin B to be the
most potent prostate cancer fighter in nearly
all of the parameters studied.
First, the researchers tested individual milk
thistle constituents against DU145 cells, a
line of hormone-independent human prostate
cancer cells. The cancer cells were exposed
to varying concentrations of milk thistle
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Next, the investigators examined the effects of milk thistle components against hormonedependent LNCaP prostate cancer cells and hormone-independent PC3 cells. Isosilybin B was
the most effective growth suppressor of LNCaP cells, and was also effective against the PC3
cancer cells. The researchers noted, “isosilybin B was the most potent growth inhibitory
constituent of silymarin-based milk thistle extracts and was often more effective than silibinin or
silymarin extracts.”1
In another experiment, the scientists examined how milk thistle constituents affect the secretion

of prostate-specific antigen (PSA) by LNCaP cells. A protein synthesized in the prostate gland,
PSA serves as a marker for prostate enlargement and cancer. Isosilybin B and its mirror-image
isomer, isosilybin A, reduced PSA secretion, while other milk thistle constituents did not show
this activity.1 The effect of isosilybins A and B on PSA is particularly noteworthy, as emerging
evidence suggests PSA itself may play a role in prostate cancer’s progression and
metastasis.2-4 (See “Does PSA Promote Prostate Cancer?” Life Extension, June 2005.)
Isosilybins may thus offer a novel way to modulate PSA levels.
Continuing their investigation, the Research Triangle scientist found for the first time that milk
thistle extracts suppress the activity of the DNA topoisomerase IIalpha promoter, a genetic
factor that is indispensable for cellular proliferation. A recent meta-analysis found that
topoisomerase IIalpha is one of the most commonly activated genes across a large majority of
human cancers.1 In DU145 prostate cancer cells, isosilybin B was the milk thistle constituent
that most potently and effectively suppressed this gene promoter.1

New Findings, New Priorities
These recent research findings concerning isosilybin B have
significant implications for individuals and scientists interested in
prostate cancer prevention and treatment.
Until recently, scientists had focused their research efforts on milk
thistle components such as silymarin and silibinin, which in turn
have become widely available in herbal supplements. However, as
the Research Triangle team noted, “isosilybin B composes no
more than 5% of silymarin, and is absent from silibinin.”1 In other
words, preparations currently sold as milk thistle extract, silymarin,
or silibinin may contain little or no isosilybin B.
While the scientists reported some anti-cancer activity among other milk thistle constituents, it
was necessary to apply those compounds at much higher concentrations to achieve the anticancer effect elicited by a relatively small dose of isosilybin B.1 The bottom line? Isosilybin B
appears to be more potent than other milk thistle isomers against prostate cancer. According to
the Carolina scientists, “identification of isosilybin B as the most potent prostate carcinoma
inhibitor indicates that any subsequent preclinical or phase I trials should include extracts
enriched for this component.”1

Other Milk Thistle Components
The crude extraction of milk thistle fruits or seeds yields a polyphenolic flavonoid called
silymarin. Silymarin is actually a mixture of phytochemicals, the most prominent of which are
silibinin (also spelled as silybin), isosilybin, silychristin, and siliydianin.5
Most research has focused on the beneficial effects of silymarin and silibinin. Studies suggest
that silymarin helps prevent the growth of human cancer cells in vitro6,7 and protects laboratory
animals against the growth of certain tumors.6-8
Silibinin has shown potent antioxidant and anticarcinogenic effects,6 and may work
synergistically with chemotherapy drugs used to treat prostate cancer.9 Many currently available
milk thistle products contain primarily silymarin, and some are standardized in silibinin content,
perhaps in light of the National Cancer Institute’s assertion that silibinin is the most active
constituent of milk thistle.10
In 2003, Harvard Medical School researchers learned that the milk thistle compound isosilybin
is not one, but is actually two distinct chemicals, isosilybin A and isosilybin B. Likewise, they

found that silibinin comprises two chemicals, silybin A and silybin B. These closely related but
distinct isomers belong to a class of plant chemicals called flavonolignans.11

Effects of Silymarin and Silibinin
Isosilybin is now poised to join the ranks of
the cancer-fighting milk thistle components
silymarin and silibinin, two extracts whose
effects already are supported by a large
body of research. Indeed, numerous studies
of silymarin and silibinin paved the way for
further studies on milk thistle constituents.

PROSTATE CANCER STATISTICS
Today, prostate cancer is the most common
invasive malignancy and the second leading
cause of cancer deaths in American
men.1,6,18,19
One in six American men will be diagnosed
with prostate cancer during his lifetime.
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antioxidants and inhibit human carcinoma
cell growth and DNA synthesis.6 Both
compounds may help protect against skin cancer and breast cancer.7,8,12,13
Silymarin and silibinin also show promise in preventing prostate cancer. Research conducted in
2004 indicates that one or more silymarin constituents inhibit mitogenic and survival signaling
by prostate cancer cells. This signaling is crucial to cancer cells’ ability to survive and thrive. “In
general, advanced stage cancer cells harbor many constitutively active mitogenic signaling and
anti-apoptotic mechanisms, which make them less dependent on external growth factors as well
as resistant to chemotherapeutic agents,” noted University of Colorado researchers. They add,
however, that silymarin’s ability to tackle cancer from a number of angles holds great promise:
“In this regard, silibinin . . . has shown [multi-tasking] anti-cancer effects in different cancer
cells.”14
Another research team investigated the efficacy of silibinin against prostate cancer. Based on
the “strong antioxidant and anticarcinogenic effects of silibinin, the fact that silibinin is used
clinically and marketed as a dietary supplement, and [considering] the bioavailability of silibinin
in prostate after its oral administration . . . we reasoned that silibinin also could be a useful
agent for the intervention of human [prostate cancer],” wrote the researchers. After conducting a
variety of complex cell culture assays, they determined that “silibinin has strong potential to be
developed as an antiproliferative differentiating agent for the intervention of hormone-refractory
human prostate cancer.”6
In another 2004 report, the University of Colorado research team noted that silymarin and
silibinin inhibit the secretion of pro-angiogenic factors from tumor cells, which are necessary for
tumor cells to recruit the blood supply required for their continued growth. Furthermore,
silymarin and silibinin inhibit the growth of cancer cells in culture, while inducing programmed
cell death, or apoptosis. Silibinin may also work synergistically with the chemotherapy drug
doxorubicin to help kill cancer cells, making it a strong candidate for combination therapy.9
Silibinin has even exerted cancer-fighting effects against an advanced form of prostate cancer.
Adding silibinin to the diet of mice that had received a surgical graft of advanced human
prostate tumor cells resulted in decreased proliferation and increased programmed cell death of
the cancer cells.15
Animal and human studies alike have shown milk thistle to be non-toxic. “At high doses . . . a
laxative effect is possible due to increased bile secretion and flow,” noted a report published in
Alternative Medicine Review. “Mild allergic reactions have also been noted but were not
serious.”16 However, as one researcher noted regarding milk thistle’s use as a pharmaceutical

in Belgium, “The drug has a general safety pattern comparable to placebo.”17
Combining the wisdom of the ancients with cutting-edge medical technology, science is
discovering exciting new applications for milk thistle in the fight against prostate cancer.
Isosilybin B, a previously little-known constituent of milk thistle extract, appears to hold great
potential for preventing this much-dreaded malady.

ADDITIONAL BENEFITS OF MILK THISTLE
In addition to being a potentially important therapeutic tool in preventing and managing
prostate cancer, milk thistle offers a host of other health benefits. Numerous scientific
studies and clinical experience suggest that milk thistle may have great value in protecting
the liver, treating liver disease, managing elevated cholesterol, and preventing skin cancer.
• Protecting the liver. Extracts of milk thistle have been reported to protect the liver
against a wide variety of toxins, including acetaminophen, ethanol, and carbon
tetrachloride. Furthermore, milk thistle has been shown to guard liver cells against
ischemic injury, radiation, and iron toxicity. In Europe, milk thistle extract is used to treat
people poisoned by the liver-toxic Amanita mushroom.21
Several mechanisms of action may account for milk thistle’s liver-protective effects.
Silymarin from milk thistle has been reported to possess antioxidant effects and protect
against depletion of glutathione, one of the liver’s most important antioxidants. Silymarin
has also been found to inhibit the pro-inflammatory enzyme lipooxygenase. Other findings
suggest that milk thistle extracts suppress the formation of fibrotic scar tissue in the liver
that can occur with certain liver diseases, and that it may help to stimulate the regeneration
of liver tissue.21
Milk thistle extracts appear to have several strong anti-inflammatory effects on liver tissue.
Specifically, silymarin may help to stabilize mast cells and inhibit neutrophil migration,
Kupffer cells, and the formation of inflammatory prostaglandins and leukotrienes.21
• Treating liver disease. Milk thistle extracts have been found to be effective in treating
both acute and chronic hepatitis. In patients with acute viral hepatitis, treatment with
silymarin helped to shorten treatment time and improve several markers of liver health,
including bilirubin and the liver enzymes aspartate aminotransferase (AST) and alanine
aminotransferase (ALT). In those with chronic hepatitis, six months of daily silymarin
supplementation yielded similar improvement in liver enzymes.16
Milk thistle also benefits liver health in people with cirrhosis and alcoholic liver disease.
When administered to individuals with alcoholic liver disease, silymarin helped to lower
elevated bilirubin and liver enzymes to normal levels. Milk thistle extract also helped
improve liver tissue cells, as determined by liver biopsy histology. Long-term
supplementation with milk thistle over three years helped to improve survival rates in
patients with cirrhosis of the liver.16

• Managing cholesterol. An animal study provides intriguing
evidence that milk thistle may help promote healthy
cholesterol levels. When rats with diet-induced elevated
cholesterol levels consumed silymarin from milk thistle, their
levels of beneficial high-density lipoprotein (HDL) rose, while
their levels of total and biliary (liver) cholesterol diminished.
Studies in humans are indicated to further investigate milk
thistle’s role in managing cholesterol.16
• Skin cancer prevention. One of the most exciting findings
of recent years concerns the potential skin-protective effect of
milk thistle extracts. Researchers found that topically applied
milk thistle extract protects the skin of mice exposed to chemical carcinogens from skin
tumor formation.7 Further studies in mice demonstrated that topically applied milk thistle
extract protects the skin of mice against ultraviolet light-induced skin cancer.22 Further
studies are indicated to explore the potential skin cancer-protective effects of topical
application and internal consumption of milk thistle in humans.

More Research Needed
Despite the impressive findings showing that isosilybin B inhibited prostate cancer cell growth
by 69%, no human studies have been conducted to validate whether prostate cancer patients
would see these same kinds of benefits.
Scientists have shown that milk thistle extracts possess anti-cancer actions on human prostate
carcinoma in vitro and in vivo. Many of the mechanisms by which silymarin compounds interfere
with prostate cancer progression have been identified. The scientists who conducted the most
recent study stated that, in addition to isosilybin B, there might be other silymarin compounds
that are effective as well. These scientists concluded their presentation of this study by noting
that:
“these findings are suggestive that (silymarin) extracts enriched for isosilybin B, or isosilybin B
alone, might possess improved potency in prostate cancer prevention and treatment.”
Since silymarin compounds cannot be patented, the National Cancer Institute should sponsor
clinical studies in prostate cancer patients to clarify whether these compounds are clinically
important in humans. An ideal study would be to evaluate PSA progression (using PSA doubling
time values and PSA velocity values) and then institute isosilybin B to see the effect on these
biologic parameters. Patients undergoing radical prostatectomy could also be treated prior to
surgery with isosilybin B to see the effect on PSA, free PSA, and the histological findings on
specimens obtained from tissues removed during the radical prostatectomy procedure.
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