Mistletoe:

Mistletoe (Viscum album) is a semi-parasitic plant that draws water and minerals from a variety of host trees but produces carbohydrates by its own photosynthesis1.

Mistletoe treatment for cancer was first proposed in 1916 by Rudolf Steiner, the founder of a system of thought known as anthroposopy. This system seeks to extend natural scientific findings about the physical world by studying its spiritual realm while using principles of natural science. Steiner believed cancer was part of the body for which regulation by the whole body had been withheld because of an outer attack on the physical body or an error in regulation by the physical or spiritual body. He looked for processes in nature that corresponded to this pathological process and subsequently discovered mistletoe "expresses itself in a regular rhythm which is opposed to the growing rhythms of the rest of the plant world2." Mistletoe is meant to stimulate the body to again regulate the body where tumors had been allowed to develop3.

The liquid extract from the mistletoe plant (Viscum album Lectum) has been used for over 75 years to treat tumors, with the active ingredients being viscotoxins and lectins. Lectins occur in a variety of viruses, bacteria, fungi, plants, animals, and humans. Lectins are proteins with specific binding sites for the sugar portions of molecules of complex proteins and lipids on the surfaces of cells. Thus, they can cause cells to agglutinate or join together. Lectins can kill cells by stopping protein synthesis and stimulating immune activity. Viscotoxins, however, are limited to killing cells by damaging the cell membranes without influencing the immune system4-6.

Prevalence of Use

Mistletoe is one of the most widely used unconventional cancer treatments in Europe7. Results of a national survey conducted in Germany in l995 by the Society for Biologic Cancer Defense found that mistletoe preparations were the most frequently prescribed biologic drug (80%) followed by trace elements, vitamins, enzymes, and xenogenic (tissues from other species) peptides like thymus preparations8. Another survey of 125 hospitalized cancer patients in two clinics found that 90 (72%) had used unconventional methods and that the most frequently used unconventional therapy was mistletoe (43.2%) followed by immune stimulants, vitamins, and trace elements9. The German Cancer Information service in Heidelberg reports that about 20% of their estimated 60,000 calls over the past 6 years are about unconventional therapies, and that 23.9% of the queries in one series of documented calls were about mistletoe. They also found that most callers had recurrent disease or had completed treatment and entered a new phase not susceptible to conventional therapy10. A survey of 101 consecutive cancer patient treated in Basel, Switzerland found that almost one-third (31.7%) had used alternative medicine and 21% of those were receiving mistletoe (Iscador)11. Other reports of use in Germany are estimated at 60% with the majority of users (80%) injecting themselves for an average of 5 years, but sometimes up to 12 years12.

Mistletoe is obtained from Europe and less widely used in the US; however, it is available from US physicians for compassionate use. The preferred administration of mistletoe is by subcutaneous injection13,14, but it may be used by intrapleural or intravenous injection also.

Proposed Mechanism of Action

According to in vitro and animal studies, the suggested mechanism of action comes from ". . .first, binding of the lectin by its B chain to the cell surface through interaction with sugars and, second, endocytosis of the lectin into the cell followed by enzymatic inhibition of ribosomes by the A chain. . . homology with ricin like plant toxins such as pokeweed antiviral protein"53. The amino acid, arginine, which has been well documented in animal studies to be a tumor inhibitor and immuno-stimulator is found in unusually large amounts (16.8%) in the pressed juice of mistletoe17.

Pharmacology & Pharmacokinetics: Mistletoe is both parasitic and symbiotic on various trees; its chemistry and action have been found to vary depending on the subspecies (ie, European, Korean, Californian) and type of tree on which it grows such as pine, apple, oak. Likewise, the preparation, either whole or purified extract and fermented or non-fermented has different effects24,54,55.

Major components: 1) lectins: glycoproteins with binding sites for sugars; A & B chains; found throughout the plant and animal kingdoms, 2) viscotoxins are proteins that can disrupt the cell wall, 3) polysaccharides, 4) alkaloids: nitrogenous compounds that may be passed from host tree "…may contribute to cytotoxicity…may explain lack of activity of purified viscum proteins"55,56. Additional dilute concentrations of the metals of silver, copper, or mercury have been added in anthroposophic medicine clinics according to the teachings of Steiner, but only for Iscador brand57. These heavy metals have not been mentioned by the in vitro or animal studies reviewed to date.

Major Brands: 1) Iscador fermented with lactobacillus plantarum and Iscador special - lectin standardized, Switzerland; 2) Helixor from whole, fresh plant, Germany; 3) Abnoba Viscum with the highest concentration of lectins, Germany; 4) Isorel, Austria; 5) Eurixor (lectin standardized), Germany58.

Major Effects:

The following list of effects is not comprehensive for all animal and in vitro studies but an attempt to list all effects with at least one reference. A comprehensive table of immunological effects found in animal and in vitro studies as of 1986 has been published by Peter Heusser59. An additional article by Heusser17 discusses the same studies in further detail. Another summary and review of animal and in vitro effects by Tasneem Khwaja55 was published in a 1986 issue of Oncology devoted to mistletoe.

I) Immunostimulant 

· Induces Tumor Necrosis Factor (TNF) messenger RNA production from macrophages which is anti angiogenetic60,61. 

· Increases Natural Killer Cell (NK) activity62 but contradictory findings reported for in vitro vs in vivo studies63. 

· Increases production of Interleukins 1 & 644,64. 

· Activates macrophages4,65. 

· Increases weight of spleen and thymus from increased number of antibodies62,66,67. 

II) Cytostatic 

· Binds sugars which are components of glycoproteins on the cell membrane, thus interrupting protein synthesis in the cell; sugars acted upon include galactose, galactosamine4, and lactose68. 

· Inhibits protein synthesis in vitro by inactivating ribosomes69. Tumor sensitivity 20/44 human tumors in nude mice: complete response in one breast carcinoma and one small cell lung; partial response in one melanoma. ABN-M had the highest toxicity; Helixor 1/42; Iscador 0/44. An effect could only be obtained by injecting directly into the tumor. Note that the nude mouse lacks functional T-lymphocytes but has NK cells and macrophages. 
· Induction of programmed cell death (apoptosis)70,71. 

III) Protection of host 

· Stabilizes sister chromatid exchanges after chemotherapy72. 

· Prevents changes in copper metabolism which normally occur in rats with implanted tumors17,73. 

· Recovery of irradiated bone marrow and spleen in mice and rats66. 

· Reduction of leukopenia in mice during radiotherapy and cyclophosphamide chemotherapy74. 

Possible Confounders 

· Type of tree affects chemistry. 

· The non-fermented complex has higher concentration of lectins75. 

· Presence of calcium is necessary but only for lectins76. 

· Presence of sugars (i.e., galactose, lactose, or melibiose) inhibits76. 

· Rigorous isolation procedures reduce the activity of the peptide largely responsible for immune stimulation62 and Snakberk cited by Khutan67. 

· Receptor found in Dalton’s Lymphoma Ascites (DLA) cells may limit cytotoxicity77. 

· Direct injection into tumor found most effective58,67. 

· Double blind studies are impossible because of the visible local skin irritation57. 

Indications and contraindications for Patient Populations 

· No apparent major blood group specificity4; some weak B blood group specificity78. 

· Does not vary with the pH from 7-9. 

· Patient groups may need to have a modified diet because of the effect of calcium and various sugars noted by some in vitro studies. 

· Some patients have developed antibodies to mistletoe23. 

· Previous chemotherapy reduced the response of neutrophils to stimulation by Viscum allbum for bronchial carcinoma and colorectal patients, but there was large individual variation22. 

· Mistletoe (Isorel) before and after radiotherapy produced better survival than Isorel or radiotherapy alone in mice with fibrosarcoma79. 

· Based upon studies of human cells in nude mice, it is suggested for lung, breast, colon, and cervical cancers55. 

· Leukemias: 

a. Leukemia patients generally do not respond to Iscador - Berger & Schambl cited by Khuttan80. 

b. Patients with T cell acute lymphocytic leukemia who have achieved remission with chemotherapy (ie, methotrexate or cytarabine) who relapse have developed resistance to these drugs but not to Helixor. 

c. Subpopulations of leukemia MOLT4 cells with reduced Nacetyl D Galatosamine are resistant81. 

d. Korean mistletoe proved more active against leukemia in L1210 cells in nude mice than Californian or European mistletoe55. 

Theory-Holistic Approach

Clinics that use mistletoe along with the Anthroposophy approach are considered holistic as they include diet, artistic activities, light exercise, hyperthermic or oil baths, and massage. These activities have not been mentioned in the studies of other clinics.
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