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Preface 
 
Physicians at the Jefferson Myrna Brind Center of Integrative Medicine (JMBCIM) have been actively 
treating cancer patients since its opening in 1998. Our treatment approach reflects fundamental 
principles of integrative medicine and has been enriched through ongoing conversation and exchange 
with conventional colleagues. As a result, JMBCIM is an active member of Jefferson’s NCI designated 
Kimmel Cancer Center. 
 
The following sections feature biological therapies employed in integrative cancer treatment. These 
include the use of nutraceuticals (micronutrients and botanical medicines) as well as selected 
pharmacological agents. However, we want to preface this discussion with a brief summary of our 
overall approach to the cancer patient. 
 
Our core approach to treating cancer is to care for each individual patient, and support his or her vitality 
in a comprehensive way. Nutrition, lifestyle change, mind-body skills, constitutional treatments, and 
psychospiritual support are all essential features of our program. Graphically this can be represented by 
the following figure: 
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Diet. We promote dietary strategies that are generally health promoting: phytonutrient rich, anti-
inflammatory, and low-glycemic. We eliminate food allergies and intolerances. We direct patients to 
learn more about therapeutic diets such as macrobiotics and raw-foods. 
 
Lifestyle. We counsel patients to examine their lifestyle and make necessary changes to support healing. 
We emphasize healthy rhythms of activity and rest. 
 
Mind-body therapies and psychospiritual support. Patients are encouraged to cultivate self-
regulation through mindfulness-based stress reduction classes or tutorials. We refer frequently to health 
psychologists and other mind-body practitioners for emotional support and creative self-expression. 
 
Constitutional therapies. Many complementary therapies treat a patient’s overall constitution, bringing 
greater balance, harmony, integrity and resilience to the individual’s body-mind-spirit ecology. At our 
Center they include: acupuncture and Traditional Chinese Medicine, homeopathy, massage therapy, 
Anthroposophical medicine, and Western botanical medicine.   
 
Nutraceuticals and other biological agents. The following sections describe their use in detail. 
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A. Historical Considerations 
 
The last two decades of the twentieth century saw the development of the field of integrative medicine. 
This discipline developed out of a core of basic needs and opportunities: 
 

1. Important gaps in the conventional approach to health and illness have been 
acknowledged. The value of integrating complementary therapies to fill some of these 
gaps is increasingly recognized. 
 

2. There is interest to extend past conventional evidence boundaries, such as randomized, 
double blind studies. Patients with illnesses inadequately addressed by conventional 
treatments have become willing and interested in exploring treatment methods not as 
strongly validated by these criteria, but likely to be safe.  Many of these treatments 
involve natural substances, such as herbs, that have a long pattern of historical use in 
traditional medical approaches from other cultures, such as Traditional Chinese 
Medicine, Ayurveda, and the folk medicines of indigenous peoples. 
 

3. Patients want to share responsibility and decision making with their health care 
practitioners for treatment approaches that they can help control and choose. Diet, 
exercise, mind-body methods, and the use of readily available, appropriately regulated, 
and apparently safe substances, such as vitamins, minerals and herbs, became very 
attractive and widely used. 

 
Historically, practitioners of integrative medicine have tended to address particular types of medical 

situations.  These include (a) preventive medicine, (b) illnesses with a self-limiting course, such as viral 
and mild bacterial infections like otitis media, and (c) illnesses and symptoms where conventional 
diagnostic and treatment options are very limited.  These latter illnesses are extremely prevalent, and 
include chronic fatigue, fibromyalgia and other chronic pain conditions, irritable bowel, menstrual 
dysfunction and other “functional”  illnesses, and environmental and food allergies. 
 

Most patients with malignancies, particularly in situations where conventional options are limited 
and potentially more toxic, also search for other treatment options. There have been few “alternative” 
approaches to cancer treatment that had any level of scientific validity, and treatments were either taken 
from traditional, historical usage, or their effects were described in quasi-scientific terms such as their 
ability to “strengthen the immune system.”  
 

However, two interrelated developments have led to the present practice of “Integrative Oncology,” 
which is more scientifically based, and can with justification be described as truly integrative with, as 
opposed to “alternative” to conventional. The first of these developments has been the considerable 
scientific interest in studying natural substances, such as herbs and vitamins, as well as documenting the 
effects of psychological processes like meditation.  The second development has been the deepening 
scientific understanding of malignancies, leading to the growing understanding of processes such as 
signal transduction, cellular transformation, and the subsequent development of targeted therapies. As 
science has begun to unveil the biological basis of malignant processes like angiogenesis and apoptosis, 
it has also been discovered that many natural substances have effects on these processes.  As an 
example, a substance such as genistein (an isoflavone present in soy foods) has the ability to act as a 
weak estrogen agonist, as well as down-regulating various signal transduction pathways (such as NFkB) 
which are commonly up-regulated in malignant conditions (1,2). These are obvious biological attributes 
that can be of potential importance in the treatment of malignancies. Another of many examples, is that 
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Vitamins A and D have been shown to have the effect (by coupling to nuclear receptors which 
subsequently effect specific genes) of stimulating normal cellular differentiation processes in cancer 
cells (3,4). 
 

There is a considerable scientific base describing the effect of many of these natural substances in 
various research settings, including in vitro, in vivo, and animal studies.  There is also a small, but 
growing body of literature describing their effects in relevant clinical situations. Vitamin D has received 
considerable attention with it’s multiple anti-cancer effects (an increase in G0/G1  arrest of cellular 
reproduction, induction of apoptosis and differentiation, and modulation of expression of growth factor 
receptors, as well as important effects on cell differentiation ) (3). The clinical use of Vitamin D in 
cancer raises concern regarding adverse reactions when high doses are used (such as hypercalcemia), 
therefore there continues to be great interest in developing vitamin D analogs, as well as different dosing 
regimens.  For example, clinical studies on patients with hormone resistant prostate cancer [see 
Integrative Approach to Prostate Cancer] have compared the use of docetaxol with or without high 
weekly doses of calcitriol (1-25 OH Vitamin D), with encouraging results and minimal toxicity. (5,6). 
The investigation of vitamins, herbs and related substances in these settings is growing and offers 
considerable promise. 

 
The scientific basis for the use of these substances and methods, however, remains quite limited and 

of variable strength, depending on which substances are being used.  The ethical judgment regarding the 
use of these incompletely validated methods is therefore open to debate.  There are some circumstances 
where the physician should clearly be very reluctant to introduce them into the treatment protocol.  
These are clinical situations when the degree of success of the conventional approach is very high, and 
we would want to limit any intervention that might adversely impact this success.  On the other side, 
there are those situations, unfortunately too common, where the conventional treatment options are 
minimal, non existent, or potentially very toxic. The choice to consider a treatment that has some 
rational chance of benefit and is very likely non toxic may be more justified.  There are innumerable 
clinical situations that fall in between these two extremes.  

 
 In addition to the potential efficacy against the tumor itself, there are also considerations regarding 

ameliorating the adverse effects of many conventional treatments. Some treatments appear clearly 
warranted even if minimally studied, such as the use of massage and relaxation therapy in conjunction 
with surgery.  Others are more controversial, such as the use of high doses of antioxidants concurrent 
with patients receiving chemotherapy or radiation therapy. There is some theoretical basis to suspect that 
antioxidants, though they might limit adverse reactions to chemotherapy or radiation therapy, might also 
limit their effectiveness.  Clinical studies though, are mixed in confirming these theoretical concerns 
(7,8,9,10).  These decisions, from an ethical perspective, require choices to be made from the 
practitioner and informed patient. 

 
With the above as a background, here is described a generic approach of the integrative physician to 

integrative oncology (particularly as practiced at the Jefferson Myrna Brind Center for Integrative 
Medicine at Thomas Jefferson University Hospital in Philadelphia). More detailed discussions on 
specific cancer types, as well as specific treatments, follow in later sections. 

 
 
 
 
 

B. Guiding Principles 
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B-1. Synergism 
 
 Most malignancies appear to be very complex, with multiple biological factors supporting 
proliferation, local and metastatic spread.  These include processes such as growth factor stimulation, 
resistance to apoptosis, a local chronic inflammatory milieu, breakdown of local, limiting extracellular 
tissue, resistance to immune recognition and destruction, and enhanced angiogenesis. Conventional 
treatment approaches have responded to this complexity with treatments that employ multiple agents 
with different modes of action.  With the advent of targeted therapy, new agents have begun to be 
combined with older treatment protocols.  While the targeted therapy might address specific growth 
factors, or the process of angiogenesis, the older chemotherapeutic agents most often affect the cell 
cycle, by blocking certain key steps.  It has been recognized that if only one door is blocked, cancer cells 
will often escape through another exit that hasn’t been addressed.  Therefore many escape mechanisms 
are addressed in the treatment protocol. 
 
 The same general approach is employed in integrative oncology, yet more so as it is likely that 
single interventions are not powerful or effective by themselves, but can develop efficacy when 
combined with other agents, either natural or conventional. There are numerous studies supporting this 
synergistic effect (6,7,11,12).  
 
 The integrative approach therefore targets various relevant pathophysiological processes (such as 
resistance to apoptosis, chronic inflammation, angiogenesis) simultaneously.  It also commonly uses 
different agents synergistically to address each of these processes.  For instance, when addressing 
chronic inflammation, a protocol employing marine oils, herbs which are known to inhibit inflammatory 
pathways, and antioxidants are commonly used together.  
 

Many of these natural substances ( as well as some conventional medications ), have been shown to 
have multiple effects, as noted above in describing Vitamin D, and equally applied to other substances.  
Melatonin has significant antioxidant, cell cycle, proapoptotic, immune modulating, and signal 
transduction effects (13). Mushroom preparations have a wide range of overlapping capacities (14). 
Therefore, in using a multiagent protocol, with agents that by themselves have a wide range of effects, 
we are attempting to target numerous essential pathophysiological processes. 

 
 A caveat is that, in our present state of knowledge, we are relatively ignorant of how such agents 
interact when combined in these ways.  The anticipated synergism, while partly studied in specific 
instances, has not been studied or evaluated in all the complex regimens that are commonly 
recommended. 
 
B-2. Anti-Inflammation  
 
The milieu surrounding malignant cells has a chronic inflammatory character.  Measurement of various 
proinflammatory substances (such as COX 2 enzymes, proinflammatory prostaglandins, and signaling 
agents such as NFkB) shows increased concentration (15,16).  The presence of inflammation has the 
effect of promoting cancer growth and spread.  Coussens has described: “The protumor actions of 
inflammatory cells include releasing growth and survival factors, promoting angiogenesis and 
lymphangiogenesis, stimulating DNA damage, remodeling the extracellular matrix to facilitate invasion, 
coating tumor cells to make available receptors for disseminating cells via lymphatics and capillaries, 
and evading host defence mechanisms” (16).  
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The approach to counter chronic inflammation includes diet, various supplements, and 
occasionally prescription medications. An anti-inflammatory diet is one which emphasizes omega-3 
fatty acids (found especially in fish and to a lesser extent whole grains), and limits arachidonic acid-
containing foods (meat and dairy), and includes anti-inflammatory spices such as ginger and turmeric.  
This dietary approach leads to the formation of anti-inflammatory prostaglandins and eicosanoids.  In 
addition, high antioxidant and flavonoid foods (fruits and vegetables) are favored, whereas toxin 
producing food preparation processes (processing, additives, deep frying) are discouraged.  In practical 
terms, this whole food diet is rich in varied vegetables and fruits, with an ample amount of fish, 
especially oily fish like salmon, herring, sardines (and to a lesser degree, because of mercury toxicity 
concerns, tuna), as well as lower amounts of dairy and especially red meat. 
 

Dietary supplements include (a) fish and flax oils (containing omega-3 fatty acids), (b) anti-
inflammatory herbs such as curcumin (curry) and boswellia (frankincense).  Antioxidants counter 
inflammation and include vitamins like C in moderate doses, as well as plants such as grapeseed 
(containing pycnogenol), and green or red tea concentrates. 
 

Attempts to block multiple inflammatory pathways, such as those involving COX and 
leukotrienes is encouraged, since if only one pathway is blocked, substances will then use an alternate 
pathway (17).  The supplements mentioned above can have dual COX/LOX inhibitory properties, as 
opposed to the sole use of pure COX and LOX inhibitors such as celecoxib and zileuton.  In highly 
inflammatory states, these prescription medications may be considered along with the broader but less 
potent acting supplements (although recent information regarding potential negative cardiovascular 
consequences with COX-2 inhibitors, albeit incomplete, needs to be strongly considered). 
 
Various lab tests, such as high sensitivity CRP and fibrinogen give general indications of the overall 
degree of inflammation and can help guide treatment intensity (18,19), although in practice, these 
measurements are often too non specific. Better lab tests, which would help monitor response to these 
measures, have not been adequately identified to date. 
 

i. In Depth: Use of Fatty Acids in Malignancies 
 
 
B-3. Anti-Angiogenesis  
 
 It is widely recognized that angiogenesis is an important factor in almost all tumor types, 
including solid and probably most hematological malignancies.  Angiogenesis is a complex process, 
involving the tumor cell and the microenvironment, as well as vascular endothelial cells. The most 
successful antiangiogenic treatment would involve many agents that target numerous factors, such as the 
endothelial cells directly, as well as growth factors produced by the tumor and the microenvironment 
which stimulate the endothelial cells to form new blood vessels (20,21).  There are also suggestions that 
angiogenesis treatment might potentiate chemotherapy and overcome chemotherapy resistance, by 
improving medication delivery through normalization of the tumor vasculature (22). 
 

However, there is also the possibility that angiogenesis treatment may diminish the efficacy of 
chemotherapy because angiogenesis inhibitors might slow the growth of malignant cells, which could 
interfere with chemotherapeutic agents that target cells which are in an active growth cycle. It is also 
possible that anti-angiogenic treatment may reduce drug delivery through abnormal, tumor vasculature. 
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In the real life clinical situation, it is somewhat artificial to characterize the pathophysiological 
situations of angiogenesis, inflammation and apoptosis as distinct, separate processes, as they are 
intimately related.  Chronic inflammation produces various growth promoting substances that stimulate 
angiogenesis, and blocking angiogenesis can lead to apoptosis.  Therefore the clinical approach to 
chronic inflammation, as discussed above, can have indirect beneficial effects in limiting angiogenesis.  
 
 The integrative medicine approach to angiogenesis involves an attempt to block numerous steps 
in the process, both directly and indirectly.  An agent of considerable interest is ammonium 
tetrathiomolybdate (TM), which functions primarily as a copper chelating agent, lowering the amount of 
copper available. As opposed to agents such as anti-VEGF antibodies, TM has multiple and wide 
ranging effects on angiogenesis. Copper has an important role in many processes that stimulate 
angiogenesis, including the production and delivery of various growth factors, including VEGF, as well 
as effecting signaling molecules such as NFkB (23,24).  
 
 TM has been studied as a single agent and also in combination with standard agents (25,26,27). 
There are various cautions and limitations in regard to its use in clinical practice: First, it is considered 
an unapproved, experimental agent by the FDA. Second, although only a fraction of the cost of 
approved drugs such as bevacizumab, it is not covered by insurance. Third, the therapeutic window for 
copper levels is narrow. Reversible myelosuppression may occur should copper levels fall below the 
target range; this requires careful and frequent monitoring of blood cell counts and ceruloplasmin levels. 
 
 Clinicians have reportedly utilized TM in various clinical situations, such as patients with a first 
recurrence, as well as with more advanced metastatic disease. It has also been used in patients with no 
measurable disease who are either at high risk for recurrence or have rising tumor markers  
 
 Various vitamins, most specifically Vitamin D, Vitamin E (notably Vitamin E succinate) 
(28,29,30), Vitamin B6 (31,32), and Vitamin C (33), have been demonstrated to have inhibiting effects 
on angiogenesis. Numerous other natural medications, such as the coriolus mushroom, which is 
primarily used for its effects on immune function, also have beneficial effects on angiogenesis (34).  
 

a. In Depth: Medicinal Mushrooms 
 
 
B-4. Antioxidants and Detoxification 
 
 The rationale behind the use of antioxidants and detoxifying agents is addressed in two parts.  
The first section discusses their use when the patient is not receiving chemotherapy or radiation therapy.  
The second section discusses their use when patients are receiving these therapies. 
 
 Antioxidants and detoxifying agents protect the body against the effects of free radicals and other 
substances which produce toxic effects, such as xenobiotics.  These therapeutic agents have other 
effects, however, which should be considered.  They have beneficial effects on countering inflammation 
and immunosuppression, deleterious processes which are very prevalent in patients with malignancies 
(35,36). It is well known that patients with malignancies have an increased level of inflammation and 
oxidative stress, as well as a deficiency of protective antioxidant and detoxifying substances such as 
glutathione (37,38). The presence of free radicals can also directly effect DNA and foster further 
mutations in malignant cells already prone to free radical damage. Other antioxidants, such as Vitamin 
A, have additional effects, such as promoting normal cell differentiation. 
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 An integrative treatment program involves the use of multiple antioxidants and detoxifying 
agents, rather than one or two. Various studies looking at antioxidants and cancer have examined the use 
of only a few agents, and have shown inconclusive or even negative effects (as with synthetic beta-
carotene only in the CARET trial)(39). It has subsequently been realized that the particular physiological 
conditions in this trial led to beta-carotene functioning as a prooxidant, and to a depletion of protective 
detoxifying agents (40). Since the hypothesis in this trial was that malignancies would increase as the 
level of free radicals increase, it was a positive trial, as the particular protocol of beta-carotene 
administration led to an increase, rather than the expected decrease, of free radicals.  This is the opposite 
of the message that most physicians have gotten from this trial, that the use of isolated antioxidants, 
particularly beta-carotene, is deleterious.  It is inappropriate to extrapolate these negative results to a 
situation where multiple antioxidants and detoxifying agents were being used simultaneously, such as in 
a typical integrative treatment protocol. The goal is developing a protocol where the net effect is an 
improved antioxidant status and improved detoxification, the opposite of what occurred in the CARET 
trial. 
 
 An integrative program involves the combined use of  micronutrient antioxidants, as found in 
high potency multivitamins, plant based antioxidants (such as pycnogenol from grape leaves), and 
substances such as melatonin in supraphysiological doses. Melatonin in particular has been studied in 
conjunction with conventional treatment protocols. Patients with a range of advanced metastatic solid 
tumors were treated with chemotherapy with or without melatonin, and the active treatment group was 
shown to have very significantly decreased toxicity, as well as improved regression and survival rates 
(41).  
 
 The use of antioxidants concurrent with chemotherapy or radiation therapy remains a 
controversial topic.  Most oncologists advise their patients not to use significant doses of antioxidants 
while receiving these therapies.  This recommendation is based on the understanding that certain 
chemotherapeutic agents, most particularly alkylating agents, tumor antibiotics, and platinum based 
compounds, as well as radiation therapy, exert some of their cytotoxic effects through the formation of 
free radicals.  It is therefore theoretically felt that antioxidants can interfere with these effects.  It should 
be understood though, that there is basically no clinical literature, and a paucity of in vitro studies that 
support this position.  The literature that is available supports the opposite position, that the use of 
antioxidants decreases potent side effects of chemotherapy and might actually increase the efficacy of 
chemotherapy and radiation therapy (42).  There is, however, one specific detoxifying agent, 
glutathione, and related substances such as n-acetyl cysteine and lipoic acid, which are very likely to 
decrease chemotherapy efficacy and promote resistance (43,44).  These agents should always be omitted 
when chemotherapy or radiation therapy is being used.  Of interest is that other substances, most notably 
Vitamin C, leads to depletion of glutathione in cancer cells (45). Numerous studies show synergistic 
benefit when vitamin C is combined with chemotherapy or radiation therapy (46,47).  The mechanism of 
depleting glutathione in malignant cells may account for this seeming beneficial effect. When Vitamin 
C, bypassing the limitations of absorption through the gastrointestinal tract, is given in very high doses 
intravenously, dramatically higher levels are able to be attained, and a prooxidant effect occurs (48).  
The combination of attaining higher blood levels, which are potentially cytotoxic (49), production of 
free radicals, and depletion of glutathione, suggests the potential that intravenous administration of high 
doses of Vitamin C augments the effects of chemotherapy and radiation therapy.   
 
 The decision to use or omit antioxidants (which as noted above have other beneficial effects on 
inflammation, immune function and differentiation) when patients are receiving chemotherapy or 
radiation therapy is therefore a difficult, and ultimately, individual one.  In situations where 
conventional treatment is known to be very effective, we should clearly be very cautious in the use of 
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antioxidants.  In situations where conventional treatment offers little benefit, the use of antioxidants as 
an active treatment method may be more strongly considered for their palliative, and potentially 
adjunctive treatment effects.  In all the situations in between, the physicians and the patient will need to 
make their individual decisions.  
 
 Although the use of antioxidants with chemo/radiation therapy is controversial, the use of anti-
inflammatory substances concurrent with chemo/radiation therapy is widely supported in the literature 
(50-57).  The use of chemotherapy evokes an increased production of the signaling molecule, NFkB, 
which fosters chemo-resistance.  Many anti-inflammatory herbs, such as curcumin and milk thistle, 
block this production of NFkB, and appear to increase efficacy of numerous chemotherapeutic agents. 
 
B-5. Cellular Re-Differentiation 
 
 In general, cells that are less differentiated have a greater tendency to proliferation.  This effect is 
most clearly seen with embryonal cells, and especially stem cells.  As cells mature, they become more 
differentiated into specific cell types, with a consequent significant decrease in proliferative ability.  
Cancer cells tend to regress to a less differentiated phenotype.  Those cells that are the least 
differentiated tend to show greater malignant properties.  This appearance is evident in the pathological 
description of cancer cells, often described on a range of well differentiated to poorly differentiated or 
anaplastic. These processes of differentiation are significantly under genetic control. 
 
 Vitamins A and D, as well as the class of hypoglycemic agents known as the glitazones effect 
specific nuclear receptors (RAR, RXR, VDR and PPAR), which induce differentiation.  These agents 
also have other beneficial effects.  Vitamin D, for instance, has the ability to (a) induce differentiation, 
(b) induce apoptosis, (c) induce the activity of the tumor suppressors  p21 or p27, (d) inhibit 
angiogenesis, and (e) inhibit cell migration (56). The use of these agents has been limited by toxicity, 
such as hypercalcemia with high doses of Vitamin D.  There is active research investigating different 
forms and dosing schedules of these agents (59,60).   
 
 Another potential way to conserve efficacy and reduce toxicity is to use these agents together, 
inducing synergistic effects.  This would potentially allow lower doses to be employed.  These 
substances are known to work synergistically (61,62). Studies on single agent efficacy have shown no, 
or only mild efficacy (63,64). Vitamin D, as calcitriol, given in high weekly oral doses in combination 
with docetaxel, has shown benefit in prostate cancer patient with androgen independent tumors, 
compared to historical controls (65). A phase 3, placebo controlled trial on the use of calcitriol with 
docetaxel has recently shown improved results compared to docetaxel alone (66) These differentiating 
agents have not been studied, however, in a potentially synergistic combination of agents, in the context 
of an integrated treatment protocol. 
 
 These agents have actions in addition to inducing cellular differentiation.  Retinoids, such as the 
forms found in foods and supplements (retinyl ester such as retinyl palmitate), 9 and 13 cis retinoic acid, 
as well as pharmacological forms such as all trans retinoic acid (ATRA), exert their effects through the 
transcription of a variety of genes critical to cellular proliferation and differentiation. These vitamins 
have also been shown to promote apoptosis and cell cycle arrest through degradation of stimulatory 
proteins.  This degradation occurs through the proteosome/ubiquitin pathway (64), known as proteosome 
inhibition.  PPAR agonists have also been shown to have numerous relevant clinical effects besides 
differentiation, including inhibition of NFkB, proapoptotic, antiproliferative, and antiangiogenetic 
actions.  
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 A synergistic program of differentiating agents would vary, depending on the specific clinical 
situation.  Short term use would employ much higher doses than ongoing maintenance treatment.  
Appropriate monitoring of levels of retinol, 25 OH and 1-25 OH Vitamin D, liver enzymes, calcium and 
glucose is essential.  
 
 Potential oxicity, especially with the fat soluble vitamins A and D, are important considerations.  
The dosages of vitamin A are likely to be very dependent on the length of the course of treatment. Most 
physicians prescribe Vitamin D in doses far below the optimal range, typically in doses of  400-800 
i.u./day. Significant literature suggests that doses as high as 4000 i.u./day are very safe.  Nevertheless, 
high doses can potentially induce hypercalcemia. Therefore monitoring should be regularly performed.  
It should be noted that most laboratories report normal ranges of Vitamin D which are probably 
significantly lower than the optimal levels.  One should aim for a range of  50-100 ng/ml, or 100-180 
mmol/liter.  The use of PPAR agonists involves at present mainly prescription medications primarily 
used for diabetics, the glitazones. 
 
 In addition to the synergistic effects noted between these three groups of agents, numerous other 
substances, including antioxidants and anti-inflammatory agents, have been shown to increase their 
benefits. Therefore the use of differentiation agents should be combined with the general integrative 
treatment protocol outlined elsewhere.  
 
 a. In Depth: Agents Promoting Cellular Differentiation 
 
 
B-6. Immune Modulation 
 
 “Alternative” approaches to malignancies often base themselves on “stimulating the immune 
system”.  As with all such generic statements, the issue is much more complex, and incompletely 
understood.  It is widely thought that there exists an innate immune surveillance system, whereby 
nascent malignant cells are recognized by the immune system, and destroyed before they have a chance 
to grow and become established.  It is also widely thought that the immune system, if appropriately 
activated and directed, can be a potent ally in the fight to eradicate already established cancers, or 
prevent their recurrence once a patient undergoes surgery, chemotherapy or radiation therapy. 
Conventional attempts to enlist the help of the immune system in the treatment of malignancies have 
included general stimulation such as occurs with BCG, the use of cytokines such as interferon or 
interleukin (usually in high doses), monoclonal antibodies such as rituximab, and vaccines. In patients 
with malignancies, it is recognized that certain deficiencies exist, such as defective maturation of 
dendritic cells, which are essential for the presentation of the tumor antigens to the immune system 
(65,67). It is also recognized that other factors, such as the presence of reactive oxygen species, or 
inflammation, can play a role in the suppression of the immune response, and help the tumor escape the 
effects of this response (68,69). Investigation in these areas is very active and appears promising. 
 
 Various natural substances have direct effects on immune processes.  The most well known 
examples are medicinal mushrooms, which are used very widely in Asia, and mistletoe preparations, 
which are used widely in Europe. A preparation made from the Coriolus mushroom, called PSK 
(polysaccharide Krestin) has been shown to positively effect dendritic cell maturation, as well as 
stimulate NK and LAK function (70,71). Various potentially beneficial immune effects have also been 
noted with Mistletoe (71,72). These agents have also been studied in clinical settings. Coriolus 
preparations have been studied in numerous gastrointestinal malignancies, with statistically positive  
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results (73,74,75). Mistletoe has likewise been studied in various clinical settings, with unclear but 
potentially beneficial effects (76,77). 
 
 In the context of the known immune defects in patients with malignancies, it has become routine 
in most integrative treatment protocols to include an immune active agent, such as the mushroom or 
mistletoe preparations discussed above.  These treatments are done, as always, in the context of the 
comprehensive protocol.  The inclusion of antioxidants and anti-inflammatory preparations is likely to 
have further potentially beneficial effects on immune functioning.  There are certain caveats and 
exceptions to the inclusion of these immune active agents.  This caveat is particularly true with 
hematological malignancies.  These malignancies, such as lymphomas, typically involve immune active 
cells, such as B or T lymphocytes.  As substances like mushrooms and mistletoe have effects on a 
multitude of immune active cells and functions, there is the potential concern that the use of these 
substances could inadvertently stimulate malignant cells. 
 

 i  In Depth: Medicinal Mushrooms 
ii .In Depth: European Mistletoe 

 
B-7. Apoptosis 
 
 The induction of apoptosis, or programmed cell death, stands side by side with the inhibition of 
increased cell proliferation, as a vital therapeutic goal in the treatment of malignancies.  Apoptosis is a 
common final pathway for dying cells, and therefore is effected in multiple ways. Many cancer cells, 
through the upregulation of the gene BCl-2, resist apoptosis.  This resistance has numerous 
consequences.  The resistance to apoptosis allows damaged and mutated cells to survive, and ultimately 
proliferate.  It also prolongs the lifespan of cells, and makes them more likely to develop mutations.  It 
also helps resist the cytotoxic action of various agents, such as chemotherapy.  It can change the effect 
of a cytotoxic agent into one of cytostasis.   The normalization of all of the above mentioned functions, 
such as antiangiogenesis, decreasing inflammation and strengthening immune function, lead to 
apoptosis.  Most chemotherapeutic drugs induce apoptosis. There are, in addition, specific natural 
substances which have been noted for their ability to induce apoptosis. 
 
 Vitamin E succinate has been shown to increase the expression of Fas protein, and decrease 
PCNA protein on gastric carcinoma cells in a dose dependent manner (78).  The presence or absence of 
these proteins, respectively, is associated with the tendency to apoptosis. Another study showed its 
effects were related to BCl-2 (79). An in vivo study of immunocompromised mice with malignant 
mesothelioma being treated with Vitamin E succinate, showed a significant effect on survival (80). 
There is however, considerable doubt regarding the ability of Vitamin E succinate to survive the 
proteolytic activity in the GI tract.  The above mentioned studies were in cell culture. 
 
 Green tea, and polyphenols found in green and red tea such as epigallocatechin gallate (ECGC), 
have also demonstrated the ability to induce apoptosis (81,82). Direct effects on BCl-2 proteins have 
been shown (83). There are numerous green an red tea concentrates available commercially which allow 
the administration of the equivalent amount of ECGC found in 30-45 cups of decaffeinated green tea. 
 
B-8. Tumor Specificity 
 
 In addition to the overall approach outlined above, various tumor types, such as hormone 
sensitive breast and prostate cancer, are approached through substances that address these hormone 
sensitivities.  The relative proliferative stimulation of estrogens can be effected through the use of 
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indoles, such as diindole methane (84). Various brain tumors have shown sensitivity to boswellic acid, 
derived from frankincense (85). Different cancers, such as colon and prostate, have demonstrated an 
enhanced sensitivity to inflammatory factors, and therefore the anti-inflammatory aspect of the general 
protocol would be emphasized in these tumors.  Other tumors, such as indolent lymphomas, have a 
significant upregulation of BCl-2 proteins and resistance to apoptosis.  Therefore proapoptotic agents are 
emphasized in the overall treatment program.  As more is learned about the specific biochemical, signal 
transduction and molecular aspects of tumor types, and how different natural substances can affect these 
processes, the treatments can potentially be tailored in a more exact way.  In a similar way, as gene 
profiling of individual tumors progresses, this will allow tumor tailored to the individual patient. 
 
B-9. Summary 
 
 The integrative approach to the treatment of malignancies usually involves a multiagent protocol, 
attempting to address known factors that promote the growth, spread and metastasis of tumors.  
Numerous agents are typically employed to address inflammation, angiogenesis, and apoptosis.  
Inflammation, as an example, is often addressed through diet, high doses of omega-3 fatty acids, and 
herbs such as curcumin and boswellia, which are known to affect COX-1, COX-2 and leukotriene 
pathways. As in all illnesses, different phases of the illness are treated differently.  The treatment of a 
patient undergoing surgery can be significantly different from one in a watch and wait mode. The level 
of evidence supporting these treatments is relatively low compared to that available for conventional 
treatments, although a great deal more literature exists than is generally recognized or acknowledged.  
The toxicity of these integrative agents is relatively low.   
 
 Various controversies exist regarding the use of these incompletely studied agents.  One very 
important consideration is whether antioxidants should be used concurrently with chemotherapy or 
radiation therapy.  In addition to the use of natural substances, other modalities, such as acupuncture and 
therapeutic massage, are often suggested, and can be of significant benefit in many clinical situations. 
The basic science literature concerning these substances is substantial, and the presence and experience 
of clinicians is sufficient, to allow fruitful clinical inquiry and appropriate application as to their 
potential role in the treatment of patients with malignancies.  
 
B-10. Generic integrative protocol for biological agents in malignancy   
 
Anti-Inflammation 

1) Anti-inflammatory diet. 
2) Fish Oils containing omega-3 fatty acids – dosage ranges typically from 4-20 grams of a typical 

fish oil supplement, one capsule of which typically contains about 4-500 mg of EPA and DHA. 
Some fish oil supplements contain twice the amount of EPA and DHA and dosage should be 
adjusted accordingly. 

3) Curcumin – 1500-3000 mg daily.   
4) Boswellia – 900-1800 mg daily 
5) COX 2 inhibitors –  due to the recent concern of an increase incidence of cardiovascular 

incidents, especially with high doses, these agents should only be used judiciously and in 
combination with other agents that block the other inflammatory pathways, such as COX 1 and 
leukotrienes.  It should be noted that recommended herbs above also have inhibiting effects on 
these other pathways. 

6) Leukotriene inhibitors – consider montelukast 10mg/d in more advanced situations, again with 
the considerations noted about COX 2 inhibition. 

7) Consider monitoring of inflammatory markers: high sensitivity CRP, fibrinogen, IL6. 
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Anti-Angiogenesis 
1) Antiinflammatory and antioxidative programs decrease angiogenesis. 
2) Experimental agents such as ammonium tetrathiomolybdate may prove beneficial. 

 
Immune Modulation 

1) European mistletoe. 
2) Mushroom preparations – Coriolus preparations (PSK and PSP) are the most widely studied.  

Dosages are 1500-3000 mg daily.  Other preparations, such as Maitake, Shitake and mixtures 
are also commonly used. Genistein Complex Polysaccharide, a fermented combination of 
genistein and ganoderma, combines in a synergistic manner the benefits of isoflavones and 
mushrooms  

 
Anti-Oxidant and Detoxification. 

1) Assess risk/benefit in conjunction with chemotherapy and radiation. 
2) High potency multivitamin/mineral supplements – numerous good formulations exist.  Use 

formulations which are iron and copper free. Assure daily intake of selenium 200-400 mcg. 
3) Pycnogenol – grape leaf and pine needle preparations contain pycnogenol. (400 mg of 

pycnogenol/day)  
4) Green tea concentrates, decaffeinated – equivalent of 15-45 cups daily, or red tea concentrates 

(naturally free in caffeine and oxalic acid and low in tannins. 
5) N-acetyl cysteine – 1500 mg daily (see also under detoxification) 

 
Promote Apoptosis: effected by all of the above 
 
Re-Differentiation. 

1) Vitamin A – blood levels need to be checked at baseline and with extended use. 
           Short term use – 100,000-300,000 iu/day, not to exceed 1-2 months 
           Medium term use – 40,000-50,000 iu/day, for up to 1 year 
           Long term use – 20,000 iu/d, for up to 5 years     there is a concern re: osteoporosis 
2) Vitamin D. Correct to serum level 25-OH-D of 75 ng/ml.  
           Vit D2 or Vit D3 – 1,000 – 6,000 iu/day 
           Calcitriol (1-25-OH vit D) - .5mcg/kg weekly 
3) Consider the use of insulin sensitizing agents, such as glitazones (Actos or Avandia), especially 

in overweight patients. 
 
Tissue Specific Agents 

1) Breast Cancer:  
  Flax seed 

       Indole-3-Carbinol or Di-Indole Methane. Adjust dosages by the ratio of 2 OH /16 OH  
 estrogen metabolites 

2) Prostate Cancer:  
  Genestein Concentrated Polysaccharides 
  Lycopene 
 
 

 
__________________________________________________________________________________________ 
 
 



    Page 14 
    February 2006 
 

 
C.  References: Guiding Principles 

1) Duncan AM, Phipps WR, Kurzer, MS.  Phyto-estrogens. Best Practice & Research Clinical 
Endocrinology & Metabolism 2003;  17(2):253-271. 

2) Gong L, Li Y, Nedeljkovic-Kurepa A, Sarkar FH. Inactivation of NF-kappaB by genistein is 
mediated via Akt signaling pathway in breast cancer cells Oncogene 2003; 22(30):4702-9. 

3) Trump DL, Hershberger PA, Bernardi RJ, Ahmed S, Muindi J, Fakih M, Yu WD, Johnson CS. 
Anti-tumor activity of calcitriol: pre-clinical and clinical studies.  Journal of Steroid 
Biochemistry and Molecular Biology 2004; 89-90(1-5):519-526. 

4) Dragnev KH, Petty WJ. Dmitrovsky E. Retinoid targets in cancer therapy and chemoprevention. 
Cancer Biology & Therapy 2003;  2(4 Suppl 1):S150-6. 

5) Beer TM, Myrthue A.  Calcitriol in cancer treatment: from the lab to the clinic. Mol Cancer 
Ther 2004; 3(3):373-81. 

6) Beer TM, Eilers KM, Garzotto M, Egorin MJ, Lowe BA, Henner WD. Weekly high-dose 
calcitriol and docetaxel in metastatic androgen-independent prostate cancer.  J Clin Oncol 2003; 
21(1):123-8. 

7) Kurbacher CM, Wagner U, Kolster B, Andreotti PE, Krebs D, Bruckner HW.  Ascorbic acid 
(vitamin C) improves the antineoplastic activity of doxorubicin, cisplatin, and paclitaxel in 
human breast carcinoma cells in vitro. Cancer Letters 1996; 103(2):183-9. 

8) Ladas EJ, Jacobson JS, Kennedy DD, Teel K, Fleischauer A, Kelly KM. Antioxidants and 
cancer therapy: A systematic review. Journal of Clinical Oncology 2004; 22(3):517-528. 

9) Norman HA, Butrum RR, Feldman E, Heber D, Nixon D, Picciano MF, Rivlin R, Simopoulos 
A, Wargovich MJ, Weisburger EK, Zeisel SH. The role of dietary supplements during cancer 
therapy.  J of Nutrition 2003; 133:3794S-3799S. 

10) Drisko JA, Chapmana J, Huntera VJ.  The use of antioxidant therapies during chemotherapy. 
Gynecologic Oncology 2003; 88(3):434-439.  

11) Czeczuga-Semeniuk E, Anchim T, Dzieciol J, Dabrowska M, Wolczynski S - Can transforming 
growth factor-beta(1) and retinoids modify the activity of estradiol and antiestrogens in MCF-7 
breast cancer cells? Acta Biochim Pol 2004; 51(3):733-45. 

12) Rao A, Coan A, Welsh JE, Barclay WW, Koumenis C, Cramer SD. Vitamin D receptor and 
p21/WAF1 are targets of genistein and 1,25-dihydroxyvitamin D3 in human prostate cancer 
cells. Cancer Research 2004; 64(6):2143-7. 

13) Blask DE, Sauer LA, Dauchy RT.  Melatonin as a chronobiotic/anticancer agent: cellular, 
biochemical, and molecular mechanisms of action and their implications for circadian-based 
cancer therapy. Curr Top Med Chem 2002; 2(2):113-32. 

14) Fisher M, Yang LX.  Anticancer effects and mechanisms of polysaccharide-K (PSK): 
implications of cancer immunotherapy. Anticancer Res 2002; 22(3):1737-54. 

15) Shacter E, Weitzman SA. Chronic inflammation and cancer. Oncology 2002; 16(2):217-26. 
16) Coussens LM, and Werb Z. Inflammation and cancer. Nature 2002; 420(6917):860-7. 
17) Ding XZ, Hennig R, Adrian TE. Lipoxygenase and cyclooxygenase metabolism: new insights 

in treatment and chemoprevention of pancreatic cancer. Mol Cancer 2003;  2(1):10. 
18) Mantovani G. Quantitative evaluation of oxidative stress, chronic inflammatory indices and 

leptin in cancer patients: correlation with stage and performance status. Int J Cancer 2002;  
98(1):84-91. 

19) Mahmoud FA, Rivera NI. The role of C-reactive protein as a prognostic indicator in advanced 
cancer. Curr Oncol Rep 2002; 4(3):250-5. 



    Page 15 
    February 2006 
 

20) Pazgal I, Zimra Y, Tzabar C, Okon E, Rabizadeh E, Shaklai M, Bairey O. Combined therapy 
with direct and indirect angiogenesis inhibition results in enhanced antiangiogenic and 
antitumor effects. Cancer Research 2003; 63(24):8890-8. 

21) O’Reilly MS. Targeting multiple biological pathways as a strategy to improve the treatment of 
cancer. Clinical Cancer Research 2002; 8:3309-3310. 

22) Rakesh KJ. Normalizing tumor vasculature with anti-angiogenic therapy: A new paradigm for 
combination therapy.  Nature Medicine 2001; 7(9):987-9. 

23) Redman BG, Esper P, Pan Q, Dunn RL, Hussain HK, Chenevert T, Brewer GJ, Merajver SD. 
Phase II trial of tetrathiomolybdate in patients with advanced kidney cancer. Clinical Cancer 
Research 2003; 9(5):1666-1672. 

24) Cox, C, Teknos TN, Barrios M, Brewer GJ, Dick RD, Merajver, SD. The role of copper 
suppression as an antiangiogenic strategy in head and neck squamous cell carcinoma. 
Laryngoscope 2001; 111(4):696-70. 

25) Redman BG, Esper P, Pan Q, Dunn RL, Hussain HK, Chenevert T, Brewer GT, Merajver SD. 
Phase II trial of tetrathiomolybdate in patients with advanced kidney cancer. Clinical Cancer 
Research 2003; 9:1666-1672. 

26) Cox C, Teknos TN, Barrios M, Brewer GJ, Dick RD, Merajver SD. The role of copper 
suppression as an antiangiogenic strategy in head and neck squamous cell carcinoma. The 
Laryngoscope 2001; 111(4):696-701. 

27) Brewer GJ, Dick RD, Grover DK, LeClaire V, Tseng M, Wicha M, Pienta K, Redman BG, 
Jahan T, Sondak VK, Strawderman M, LeCarpentier G,. Merajver SD. Treatment of metastatic 
cancer with tetrathiomolybdate, an anticopper, antiangiogenic agent: phase I study. Clinical 
Cancer Research 2000; 6:1-10. 

28) Malafa MP, Fokum FD, Smith L, Louis A. Inhibition of angiogenesis and promotion of 
melanoma dormancy by vitamin E succinate.  Ann Surg Oncol 2002; 9(10):1023-32. 

29) Malafa MP, Neitzel LT. Vitamin E succinate promotes breast cancer tumor dormancy J Surg 
Res 2000; 93(1):163-70. 

30) Woodson K, Triantos S, Hartman T, Taylor PR, Virtamo J, Albanes D. Long-term alpha-
tocopherol supplementation is associated with lower serum vascular endothelial growth factor 
levels. Anticancer Res 2002; 22(1A):375-8. 

31) Matsubara K, Komatsu S, Oka T, Kato N. Vitamin B6-mediated suppression of colon 
tumorigenesis, cell proliferation, and angiogenesis.  J Nutr Biochem 2003; 14(5):246-50. 

32) Matsubara K, Matsumoto H, Mizushina Y, Lee JS, Kato N. Inhibitory effect of pyridoxal 5'-
phosphate on endothelial cell proliferation, replicative DNA polymerase and DNA 
topoisomerase. Int J Mol Med 2003; 12(1):51-5. 

33) Ashino H, Shimamura M, Nakajima H, Dombou M, Kawanaka S, Oikawa T, Iwaguchi T, 
Kawashima S. Novel function of ascorbic acid as an angiostatic factor. Angiogenesis 2003; 
6(4):259-69. 

34) Kobayashi H, Matsunaga K, Oguchi Y. Antimetastatic effects of PSK (Krestin), a protein-
bound polysaccharide obtained from basidiomycetes: an overview. Cancer Epidemiology, 
Biomarkers & Prevention 1995; 4(3):275-81. 

35) Grimble RF. Effect of antioxidative vitamins on immune function with clinical applications. 
International Journal for Vitamin & Nutrition Research 1997; 67(5):312-20. 

36) De la Fuente M, Victor VM. Ascorbic acid and N-acetylcysteine improve in vitro the function 
of lymphocytes from mice with endotoxin-induced oxidative stress. Free Radic Res 2001; 
35(1): 73-84. 

37) Senthil K, Aranganathan S, Nalini N. Evidence of oxidative stress in the circulation of ovarian 
cancer patients. Clin Chim Acta 2004; 339(1-2):27-32. 



    Page 16 
    February 2006 
 

38) Liu X, Zhao J, Zheng, R. DNA damage of tumor-associated lymphocytes and total antioxidant 
capacity in cancerous patients. Mutat Res 2003; 539(1-2):1-8. 

39) Omenn GS, Goodman G, Thornquist M, Grizzle J, Rosenstock L, Barnhart. The beta-carotene 
and retinol efficacy trial (CARET) for chemoprevention of lung cancer in high risk populations: 
smokers and asbestos-exposed workers. Cancer Res 1994; 54(7 Suppl):2038s-2043s. 

40) Anna J. Duffield-Lillico, Colin B. Begg.  Reflections on the landmark studies of β-carotene 
supplementation.  Journal of the National Cancer Institute 2004; 96(23):1729-1731. 

41) Lissoni P, Barni S, Mandala M, Ardizzoia A, Paolorossi F, Vaghi M, Longarini R, Malugani F, 
Tancini G. Decreased toxicity and increased efficacy of cancer chemotherapy using the pineal 
hormone melatonin in metastatic solid tumour patients with poor clinical status. Eur J Cancer 
1999; 35(12):1688-92. 

42) Block KI. Antioxidants and cancer therapy: furthering the debate. Integr Cancer Ther 2004; 
3(4):342-8. 

43) Kondo T, Iida T. [gamma-GCS and glutathione--new molecular targets in cancer treatment.] 
Gan To Kagaku Ryoho 1997; 24(15):2219-25. 

44) Wolchok JD, Williams L, Pinto JT, Fleisher M, Krown SE, Hwu WJ, Livingston PO, Chang C, 
Chapman PB - Phase I trial of high dose paracetamol and carmustine in patients with metastatic 
melanoma. Melanoma Res 2003; 13(2):189-96. 

45) Jennifer M. Grad, Nizar J. Bahlis, Isildinha Reis, Marc M. Oshiro, William S. Dalton, and 
Lawrence H. Boise. Ascorbic acid enhances arsenic trioxide-induced cytotoxicity in multiple 
myeloma cells. Blood 2001; 98(3):805-813. 

46) Kurbacher CM, Wagner U, Kolster B, Andreotti PE, Krebs D, Bruckner HW. Ascorbic acid 
(vitamin C) improves the antineoplastic activity of doxorubicin, cisplatin, and paclitaxel in 
human breast carcinoma cells in vitro. Cancer Lett 1966; 103(2):183-9. 

47) Taper HS, Keyeux A, Roberfroid M. Potentiation of radiotherapy by nontoxic pretreatment with 
combined vitamins C and K3 in mice bearing solid transplantable tumor. Anticancer Res 1996; 
16(1):499-503. 

48) Chen Q, Espey MG, Krishna MC, Mitchell JB, Corpe CP, Buettner GR, Shacter E, Levine M. 
Pharmacologic ascorbic acid concentrations selectively kill cancer cells: action as a pro-drug to 
deliver hydrogen peroxide to tissues. Proc Natl Acad Sci USA 2005; 102(38):13604-9. 

49) Padayatty SJ, Sun H, Wang Y, Riordan HD, Hewitt SM, Katz A, Wesley RA, Levine M. 
Vitamin C pharmacokinetics: implications for oral and intravenous use. Ann Intern Med  
2004;140(7):533-7. 

50) McDonnell CO, Holden G, Sheridan ME, Foley D, Moriarty M, Walsh TN, Bouchier-Hayes DJ. 
Improvement in efficacy of chemoradiotherapy by addition of an antiangiogenic agent in a 
murine tumor model.2004;  J Surg Res 116(1):19-23. 

51) Chendil, Damodaran; Ranga, Rama S; Meigooni, David; Sathishkumar, Sabapathi; Ahmed, 
Mansoor M. Curcumin confers radiosensitizing effect in prostate cancer cell line PC-3.  
Oncogene  2004; 23(8):1599-1607. 

52) Annelyse Duvoixa, Franck Morceaua, Sylvie Delhallea, Martine Schmitza, Michaël 
Schnekenburgera, Marie-Madeleine Galteaub, Mario Dicatoa and Marc Diederich. Induction of 
apoptosis by curcumin: mediation by glutathione S-transferase P1-1 inhibition. Biochemical 
Pharmacology 2003; 66(8):1475-1483. 

53) Gupta S, Hastak K, Afaq F, Ahmad N, Mukhtar H. Essential role of caspases in 
epigallocatechin-3-gallate-mediated inhibition of nuclear factor kappa B and induction of 
apoptosis.  Oncogene 2004; 23(14):2507-22. 

54) Vayalil PK, Mittal A, Katiyar SK. Proanthocyanidins from grape seeds inhibit expression of 
matrix metalloproteinases in human prostate carcinoma cells which is associated with the 
inhibition of activation of MAPK and NF{kappa}B. Carcinogenesis 2004; 25(6):987-95. 



    Page 17 
    February 2006 
 

55) Tyagi AK, Agarwal C, Chan DC, Agarwal R. Synergistic anti-cancer effects of silibinin with 
conventional cytotoxic agents doxorubicin, cisplatin and carboplatin against human breast 
carcinoma MCF-7 and MDA-MB468 cells. Oncol Rep 2004; 11(2):493-9. 

56)  Sliva D. Labarrere C. Slivova V. Sedlak M. Lloyd FP Jr. Ho NW.  Ganoderma lucidum 
suppresses motility of highly invasive breast and prostate cancer cells. Biochemical & 
Biophysical Research Communications 2002; 298(4):603-12. 

57) Chan MM, Fong D, Soprano KJ, Holmes WF, Heverling H. Inhibition of growth and 
sensitization to cisplatin-mediated killing of ovarian cancer cells by polyphenolic 
chemopreventive agents. J Cell Physiol 2003; 194(1):63-70.  

58) Boik J. Natural Compounds in: Cancer Therapy. Oregon Medical Press, 2001, p. 323. 
59) Beer TM, Munar M, Henner WD. Calcitriol in cancer treatment: from the lab to the clinic. Mol 

Cancer Ther 2004; 3(3):373-81. 
60) Albert DM, Kumar A, Strugnell SA, Darjatmoko SR, Lokken JM, Lindstrom MJ, Patel S. 

Effectiveness of vitamin D analogues in treating large tumors and during prolonged use in 
murine retinoblastoma models.  Arch Ophthalmol 2004; 122(9):1357-62. 

61) Heber D, Blackburn GL, Go VLW. Nutritional Oncology. Academic Press, 1999, p. 501. 
62) Koga M, Sutherland RL. Retinoic acid acts synergistically with 1,25-dihydroxyvitamin D3 or 

antioestrogen to inhibit T-47D human breast cancer cell – proliferation.  J Steroid Biochem Mol 
Biol 1991; 39(4A):455-60. 

63) Goodman GE. Phase II trial of retinol in patients with advanced cancer.  Cancer Treat Rep 
1986; 70(8):1023-4. 

64) Pastorino U, Infante M, Maioli M, Chiesa G, Buyse M, Firket P, Rosmentz N, Clerici M, Soresi 
E, Valente M, et al. Adjuvant treatment of stage I lung cancer with high-dose vitamin AJ Clin 
Oncol 1993; 11(7):1216-22. 

65) Beer TM, Eilers KM, Garzotto M, Egorin MJ, Lowe BA, Henner WD. Weekly high-dose 
calcitriol and docetaxel in metastatic androgen-independent prostate cancer.  J Clin Oncol 2003; 
21(1):123-8. 

66) Beer TM.  ASCENT: the androgen-independent prostate cancer study of calcitriol enhancing 
taxotere. BJU Int 2005; 96(4):508-13. 

67) Dragnev KH, Petty WJ, Dmitrovsky E. Retinoid targets in cancer therapy and chemoprevention. 
Cancer Biology & Therapy 2003; 2(4 Suppl 1):S150-6. 

68) Dranoff G. Immune recognition and tumor protection. Current Opinion in Immunology 2002; 
14(2):161-164. 

69) Gabrilovich D. Mechanisms and functional significance of tumour-induced dendritic cell 
defects. Nature Reviews Immunology 2004; 4(12):941-952. 

70) Malmberg KJ. Effective immunotherapy against cancer: a question of overcoming immune 
suppression and immune escape? Cancer Immunol Immunother 2004; 53(10):879-92. 

71) Okuzawa M, Shinohara H, Kobayashi T, Iwamoto M, Toyoda M, Tanigawa N. PSK, a protein-
bound polysaccharide, overcomes defective maturation of dendritic cells exposed to tumor-
derived factors in vitro. Int J Oncol 2002; 20(6):1189-95. 

72) Fisher M, Yang LX. Anticancer effects and mechanisms of polysaccharide-K (PSK): 
implications of cancer immunotherapy. Anticancer Research 2002; 22(3):1737-54.  

73) Bussing A, Stein GM, Pfuller U, Schietzel M.  Induction of Fas ligand (CD95L) by the toxic 
mistletoe lectins in human lymphocytes. Anticancer Research 1999; 19(3A):1785-90. 

74) Tabiasco J, Pont F, Fournié JJ, Vercellone A.  Mistletoe viscotoxins increase natural killer cell-
mediated cytotoxicity.  Eur. J. Biochem 2002; 269(10):2591-2600.   

75) Ohwada S, Kawate S, Ikeya T, Yokomori T, Kusaba T, Roppongi T, Takahashi T, Nakamura S, 
Kawashima Y, Nakajima T, Morishita Y.  Gunma Oncology Study Group (GOSG).  Adjuvant 



    Page 18 
    February 2006 
 

therapy with protein-bound polysaccharide K and tegafur uracil in patients with stage II or III 
colorectal cancer: randomized, controlled trial.  Dis Colon Rectum 2003; 6(8):1060-8. 

76) Kudo S, Tanaka J, Kashida H, Tamegai Y, Endo S, Yamano HO. Effectiveness of 
immunochemotherapy with PSK, a protein-bound polysaccharide, in colorectal cancer and 
changes of tumor marker.  Oncol Rep 2002; 9(3):635-8. 

77) Nakazato H, Koike A, Saji S, Ogawa N, Sakamoto J.  Efficacy of immunochemotherapy as 
adjuvant treatment after curative resection of gastric cancer. Study Group of 
Immunochemotherapy with PSK for Gastric Cancer. Lancet 1994; 343(8906):1122-6. 

78) Mabed M, El-Helw L, Shamaa S.  Phase II study of viscum fraxini-2 in patients with advanced 
hepatocellular carcinoma. British Journal of Cancer 2004; 90(1):65-69. 

79) Grossarth-Maticek R, Kiene H, Baumgartner S, Ziegler R. Use of Iscador, an extract of 
mistletoe, in cancer treatment: prospective nonrandomized and randomized matched-pair 
studies nested with a cohort study.  Alter Ther Health Med 2001; 7:62-79. 

80) Wu K, Zhao L, Li Y, Shan YJ, Wu LJ.  Effects of vitamin E succinate on the expression of Fas 
and PCNA proteins in human gastric carcinoma cells and its clinical significance. World J 
Gastroenterol 2004; 10(7):945-9. 

81) Neuzil J, Weber T, Schroder A, Lu M, Ostermann G, Gellert N, Mayne GC, Olejnicka B, 
Negre-Salvayre A, Sticha M, Coffey RJ, Weber C.  Induction of cancer cell apoptosis by alpha-
tocopheryl succinate: molecular pathways and structural requirements. FASEB Journal 2001; 
15(2):403-15. 

82) Tomasetti M, Gellert N, Procopio A, Neuzil J.  A vitamin E analogue suppresses malignant 
mesothelioma in a preclinical model: a future drug against a fatal neoplastic disease? Int J 
Cancer 2004; 109(5):641-2. 

83) Bode AM, Dong Z.  Targeting signal transduction pathways by chemopreventive agents. 
Mutation Research/Fundamental and Molecular Mechanisms of Mutagenesis  
2004; 555(1-2):33-51. 

84) Sarkar FH, Li Y. Cell signaling pathways altered by natural chemopreventive agents. Mutation 
Research/Fundamental and Molecular Mechanisms of Mutagenesis  
2004; 555(1-2):53-64. 

85) Leone M, Zhai D, Sareth S, Kitada S, Reed JC, Pellecchia M. Cancer prevention by tea 
polyphenols is linked to their direct inhibition of antiapoptotic Bcl-2-family proteins. Cancer 
Res 2003; 63(23):8118-21. 

 


