Cancer-Preventing Properties of Essential Oil Monoterpenes D-Limonene and Perillyl Alcohol
by Mark Brudnak, Ph.D. ND 

The monoterpenes are found in essential oils of many plants including lemons, oranges, grapefruit, caraway, dill, bergamot, peppermint, spearmint, grasses and tomatoes. They are also associated with vegetables and some evergreen trees.8 POH is often distilled from lavender, is also found in cherries, mint, celery seeds9 and can be produced synthetically

In that dreadfully bleak picture of cancer development, there are some valiantly shining points of light. The MTs, found in essential oils, are such points of light, offering some hope in the struggle to prevent and treat cancer. The best news is that DL and POH can not only prevent but also treat cancer. That is to say, the MTs can act before a cancer is established and in the cases where cancer is already present, they can cause a regression of the tumour. They do this in four ways. First, during the initiation phase of carcinogenesis they induce (cause the body to make more of) Phase II13 carcinogen-metabolizing enzymes, resulting in carcinogen detoxification. An example of such a Phase II enzyme would be glutathione S-transferase.14 Second, post initiation phase, they have been shown to increase cell redifferentiation. This causes the potential cancer cells to take on a more normal morphology. Third, they can induce apoptosis in otherwise immortalized (see above) cells. Fourth, they have been shown to inhibit the isoprenylation15 of the cellular products (Ras16) of oncogenes. Simply put, the proteins from oncogenes, which on the whole are cell-growth regulating proteins, need to be modified (referred to as ‘post-translational modification’) by a process called prenylation in order to be placed in a membrane where they are active. If the proteins from oncogenes do not undergo isoprenylation, they do not cause the cell to behave as a cancer cell and hence cancer inhibition results.

The main study using DL has been reported by a British group who saw disease stabilization for both breast and colon cancer patients using 8g/m2/day.

While the Mediterranean diet is associated with lower cancer rates, food preparation techniques in the Mediterranean area include more use of citrus peel than do U.S. preparation styles, possibly resulting in higher levels of d-limonene intake. In animal models, d-limonene in the diet has resulted in tumor regression.

D-limonene is a terpene, a compound found in plants. The best source of d-limonene is the oil from orange peels. Researchers at the University of Wisconsin found that when d-limonene was added to the diets of rats who had developed tumors, 90% of them had their tumors disappear completely. This has never been tested on humans, so it is not available. However, you can do what most juice experts have been saying for years: juice the orange and the peel together—just make sure your oranges are organically grown. 
DMSO and MSM, both sulfur compounds, have been found useful in the treatment of cancer. DMSO, when given to a patient undergoing chemotherapy may help the doctor reduce the dosage of the chemo-therapeutic agent.  On its own, DMSO has been used by several clinics, including the Donsbach Clinic in treating cancers of the bladder, ovary, breast and skin. Studies by Dr. Stanley Jacobs at Oregon Health Sciences University show that MSM significantly slows the development of both mammary and colon tumors. MSM may also reduce pain and inflammation.
consumption of dietary lemon peel was the only important difference between those who got cancer and those who did not.

Cancer scientist Angelo P. John published some results in the October 2001 issue of Medical Hypotheses (57:4, 429-431).14 Here he explains the biochemical reasons that most cancer cells must rely almost exclusively upon the glucose derived from carbohydrate foods as their major supply of nutrients. John’s discovery that cancer cells have defective mitochondria and must therefore depend largely upon glycolysis and glucose for nutrition will dramatically impact the future treatment of cancer.
There are also certain supplements, including phytochemicals, that help stop the growth of cancers. Use of these supplements is supported by the latest science that demonstrates their physiological action in the body. One example is d-Limonene, which can stop the action of the Ras oncogene and which is over-active in 90 percent of all cancers. Another is calcium D-glucarate, which can help reduce estrogen levels in the body and help in treating breast cancer.
To help inhibit production of estrogen in her body we supplemented her diet with d-limonene, squalene, and the tocotrienols. These are natural phytochemicals that can reduce the production of cholesterol. Cholesterol, of course, is a precursor of estrogen synthesis in the body. All these nutrients decrease epithelial growth factor (EGF), which is also a potent mitogen for breast cancer cells. She also took calcium d-glucarate to enhance elimination of estrogen from her body.
Curcumin inhibits EGF growth factor activity in cancer cells. The patient also took olive leaf extract, to help induce apoptosis, plus vitamin D to activate phosphatases. These de-activate mitogenic enzymes called kinases15.

You may eat oranges and other citrus fruits and drink their juice because of their vitamin C, but they also contain other important nutrients. In addition, scientists have been discovering an array of interesting and potent phytochemicals (plant chemicals) in citrus fruit. For example, at least 170 phytochemicals have been identified so far in orange juice. Citrus fruits contain carotenoids and fiber—notably pectin, which helps lower cholesterol. They are also rich in polyphenols, which include a wide range of flavonoids and related compounds, many with beneficial effects and nearly all with tongue-twisting names. Several recent studies have suggested that citrus fruits and juices have the following potential benefits:

n A study in the Journal of the American Medical Association found that consuming just one extra daily serving of certain fruits and vegetables, including citrus fruits or juices, reduces the risk of stroke by about 20%. Earlier research had also suggested that flavonoids such as those in citrus can lower the risk of stroke.

n An Israeli study linked orange juice with a reduction in oxidation of LDL (“bad”) cholesterol. Oxidation increases artery damaging deposits and thus promotes atherosclerosis.

Citrus: it only begins with C 

n A Canadian study last year found that orange juice boosts HDL (“good”) cholesterol. This study was odd, however, since this effect occurred only in people drinking at least three glasses of juice a day. No other food is known to have a significant effect on HDL, so further studies will be needed to confirm this finding. 

n A Dutch study found that citrus fruit, probably because of its supply of the B vitamin folic acid, lowers blood levels of homocysteine, a substance that may increase the risk of heart disease.

n Citrus skin contains D-limonene and coumarins, which leach into the juice. D-limonene may help detoxify potentially cancer-causing compounds while reducing the activity of proteins that trigger abnormal cell growth, according to laboratory studies. Coumarins help reduce blood clotting and may also have anticancer capacity. Certain compounds that give citrus fruit their bitter or tart taste are also believed to have antioxidant and anticancer effects.

n A study presented at last year’s conference of the American Institute for Cancer Research showed that animals fed orange juice had a reduced incidence of colon cancer. Of course, the same effect may not occur in humans.

n Oranges contain the following carotenoids: beta cryptoxanthin, which may help reduce the risk of certain cancers; and zeaxanthin and lutein, which may help keep eyes healthy. Besides beta carotene, pink and red grapefruit provide lycopene, another carotenoid, which may help prevent prostate cancer.

To get the most from your juice

The amount of vitamin C in eight ounces of OJ can range from about 80 to 140 milligrams. The exact amount depends on many factors: the variety of oranges, their ripeness, the climate and season in which they grew, and how the juice was handled, processed, and stored (heat, including pasteurization, reduces vitamin content). Vitamin C deteriorates when in contact with oxygen, so the longer juices sit around exposed to air, the less vitamin C. Loss of flavor parallels loss of nutrients. Fortunately, because oranges are so rich in vitamin C, you can

assume that, as long as it tastes good, eight ounces of any type of orange juice supplies 100% of the daily RDA (recently raised to

75 milligrams for women, 90 for men). Still, here are some pointers:

3 Fresh-squeezed juice has the highest vitamin C content initially.

Citrus for Cancer
Can limonene be helpful for cancer prevention?
Limonene is what's called a monoterpene and is found most abundantly in the essential oils of citrus fruits and other plants. For example, D-limonene comprises more than 90 percent of the essential oil from orange peels (Citrus sinensis).2 Animal studies have shown monoterpenes in general have anti-tumor activity. The mechanism of action is not entirely clear, but certainly one aspect is their induction of detoxifying enzymes.3 Several clinical trials are currently under way in breast and prostate cancer treatment.4
Limonene has demonstrated efficacy in preclinical models of breast and colon cancers. The principal sources of d-limonene are the oils of orange, grapefruit, and lemon

D-limonene - found in oils especially citrus peel oils, (Citrus aurantium)
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