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ABSTRACT

Endometriosis, a non-lethal cancer-like inflammatory condition, and cancer share many common
features. These shared features include the inability of the human body to confront the cause of
disease initiation, due to incompetent immune and homeostatic surveillance. Additionally, both
diseases can be detected using the same diagnostic tools. Moreover, alternative, non-chemical
treatment can be successfully achieved by a number of common substances found in nature that
can fortify the human body to combat disease. Therefore, this commentary focuses on and
discusses how remedial action pine bark extracts (Pycnogenol®), almond skins, Agaricus Blazei
murrill, oleuropein and oleocanthal may have positive benefits for a destabilized organism which
has failed to combat illness by its own efforts. The selection of the natural products discussed
within this article has been accomplished via a thorough literature search. Although this article
focuses on maintaining the two key processes of immune and homeostatic surveillance, more
systems should be further investigated for reaching definite and credible conclusions.
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INTRODUCTION
Numerous processes interact in harmony to protect the human body from disease. Among these
processes, two are of particular significance: immune surveillance, the recognition of foreign
antigens and other harmful invaders, and homeostatic surveillance, a multipurpose line of
physiological checks which maintains the body’s parameters within a normal range of values. As
these two systems protect the body from illness, it is relevant to discuss how to maintain these
systems. However, this article will discuss and promote the natural method of using non-
chemical substances to promote these systems’ health. As nature offers ample protection through
its well-organized biological system, organisms that receive and use nature’s gifts function
properly and maintain known biochemical processes running smoothly. Consequently, bodily
intruders can be annihilated and health issues may be restored.

From the time of creation, man has used health laws, which first appeared in the Holy Bible
[1], to stay in good physical shape and promote longevity of life. However, throughout the
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centuries, adaptation to different lifestyles has also been accompanied by the development of a
number of incurable diseases. As some of these diseases originate from within the human body,
they have also led to the weakening of surveillance systems properties.

Based on a meticulous in length literature search with limited focus, this brief commentary
will discuss how the human body may improve its health through the use of certain natural
products. The destabilization of our own surveillance system involves two different issues that,
although different, share common characteristics from diagnosis to treatment. The first is cancer
and the second is a cancer-like condition, endometriosis, both of which follow almost identical
pathways of progression [2].

Similarities and differences of the two disease states

Endometriosis is considered a benign, non-life-threatening disease which is accompanied by
severe abdominal pain and infertility [2, 3]. Like cancer, endometriosis has different stages of
severity, which thereby makes its cure and treatment complicated and debatable [4]. Although
the possibility that endometriosis can develop into a form of cancer has been questioned with
little success since 1925 [5, 6], women with endometriosis have been shown to be more
susceptible to cancers [7-9]. As discussed elsewhere [10, 11], this susceptibility demonstrates
defective immune surveillance, due to mal-nutritive caloric restriction [12, 13] and immature
senescence [11, 14] of the endometriosis-initiating non-hemopoietic mesenchymal endometriotic
stem cells (MESC), which thereby prevents the immune system from annihilating cancerous
cells. As reviewed extensively [11], the aforementioned immune surveillance theory was first
conceptualized in the early 1900s by Paul Ehrlich [15]. He suggested that cancer cells frequently
arise in the body but are recognized as foreign and eliminated by the immune system. Some 50
years later, Williams and Thomas suggested that the cell-mediated branch of the immune system
evolved to patrol the body and eliminate cancer cells [16]. According to these concepts, tumors
arise only if cancer cells are able to escape immune surveillance, either by reducing their
expression of tumor antigens or by impairing the immune response to these cells.

The main differences between cancer-like endometriosis and cancer lie on the initiation
phase and the end-point of both diseases, which are non-lethal and lethal, respectively.
Endometriosis parallels cancer’s patterns of migration and invasion, starting from a non-
hemopoietic MESC [14]. In contrast, cancer cases originate from mature cells which, genetically
or otherwise, multiply uncontrollably and finally metastasize in various organs. In both cases, the
immune system appears and is clearly unable to combat either the MESC or cancerous
spreading. Immune surveillance and homeostatic processes are shut off and aggravation prevails.

Diagnosis is accomplished by a battery of cell markers and secreted factors that are common
in both diseases [18, 19], as well as genetic markers, seen in the case with the mutational analysis
of BrCAl, BrCA2 and p53 is [20]. This list has continued to expand. For example,
carcinoembryonic antigen, a new diagnostic marker, CYFRA 21 (cytokeratin 19), has been
included in this list [21, 22].

Treatment approaches by natural products
The major difference between cancer-like endometriosis and a cancerous state is treatment, as
the former condition is incurable, with all available treatments being focused only on pain
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alleviation. On the other hand, cancer treatments are numerous and accompanied by surgery
and/or various forms of radiotherapy. Nevertheless, many reports exist which makes it clear that
a number of natural products may have curative impact on a number of conditions [24, 25],
products which have been establishes since the first Pharmacopoeia, written by the Greek
physician, pharmacologist and botanist Pedanius Dioscorides, who lived during the first century
BC [23], the Hippocrates era (fifth century BC) and within Eastern medicine. Although today’s
research reveals the pathways of action for these old herbal remedies, this article focuses on
natural substances that can improve crippled immune systems and fortify patient’s homeostatic
or surveillance mechanisms, enabling these patient’s to effectively combat illness. Between
extensive lists of natural biologicals, our literature search revealed five natural products with a
documented remedial action on both endometriosis and cancer. Therefore, this commentary
focuses on the beneficially impact of pine bark extracts (Pycnogenol®), almond skins, Agaricus
Blazei murrill, oleuropein and oleocanthal, briefly discussing their effects on a destabilized
organism which cannot properly combat disease by itself.

As shown in Figure 1, the senescent immature MESC in endometriosis (left sequence of
events) impairs immune surveillance by allowing the endometriotic stem cell to migrate [26].
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Figure 1. Portrayal of events preventing endometriosis and cancer by the use of natural products.
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CR, caloric restriction; mCR, mal-nutritive caloric restriction; nCR, nutritive caloric restriction; MESC,
mesenchymal endometriotic stem cell. Solid arrowed lines represent referenced pathways; broken
arrowed lines represent possible pathways; *refers to Pycnogenol®, almond skins, Agaricus Blazei
murrill, oleuropein and oleocanthal.

Additionally, the mature homeostasis-insensitive cancer cell (right sequence of events) is
able to escape homeostatic surveillance. They can, however, be affected by the beneficial action
of the aforementioned products, which acts in both endometriosis and cancer. These products can
restore a destabilized organism’s immune and homeostatic surveillance through the fortification
of their respective frail systems.

One of these effective products include the French maritime pine bark extract, which comes
from the bark of Pinus pinaster growing on the coast of Bordeaux, France. The extract is
presently used worldwide as a nutrition supplemental food under the name of Pycnogenol® [27].
The pharmacological mechanism of the extract has a positive action on dysmenorrhea and
endometriosis [28, 29], as well as on breast cancer [30] and other oncologic states [31].

Almond skins are one of the most well-known natural extracts that possess health-promoting
activities. They provide strong anti-oxidant [32], are antimicrobial, and also contain a number of
beneficial prebiotic properties [33] which also include immunomodulatory and antiviral actions
through interleukins (IL-4, -10, -12), interferon-a and tumour necrosis factor-o. [34], integral
parts of the endometriotic [26] and cancerous pathways [35].

Mushrooms and primarily basidiomycetous fungi are popular and valuable foods, low in
calories and high in essential amino acids, vitamins, minerals and fibers [36]. Specifically, the
well-known Agaricus Blazei Murrill (ABM), known as the mushroom of the gods, has been
recognized as a potential cure because it possesses many beneficial therapeutic functions. In the
context of cancer-like and cancerous states, especially those of endometrial origin, their action
improves inflammatory conditions, natural killer cell activity and quality of life in gynecological
cancer patients undergoing chemotherapy [37]. Prostate cancer has also been effectively treated
through the use of mushroom mycelium extracts [38].

The remedial properties of oleuropein [39] from olive leaves have also been known since
1908, having been discovered to positively influence the immune system [40]. This natural
extract has documented anti-cancerous properties [41-43], which can be used to fortify the
organism against various types of cancer. Because oleuropein has been shown, to have a potent
anti-inflammatory action [44], this extract is an attractive candidate for the study of the
fortification of the immune system vis-a-vis the invading MESC, since endometriosis is an
inflammatory disease. To this end, a number of pharmaceutical compositions containing
oleuropein have been patented [45], as this active ingredient has been shown to be capable of
fighting and/or preventing inflammatory disorders [44].

Finally, oleocanthal, which is contained in extra virgin olive oil, displays a similar structure
to the molecule ibuprofen. Olerocanthal is capable of alleviating endometrial pain, potentially
through cyclooxygenase inhibition [46, 47]. However, these effects may be extended to a further
therapeutic level, since this substance has been effectively used to treat inflammatory conditions
[48, 49]. Importantly, oleocanthal has been reported to successfully control metastatic breast and
prostate cancers [50].
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Although the use of these natural products successfully fortifies both immune surveillance in
endometriosis and homeostatic surveillance in cancer, the underlying mechanisms behind the
action of the above natural products and/or their bioactive ingredients are numerous and mostly
speculative; thus, these products and their effects should remain under scrutiny. For example, a
point that merits further investigation is a possible differential action of these products when
used in combination, or even when administered together with standard known medication. Due
to the lack of these kinds of trials for the specific products discussed in this commentary, there
are no currently available results on additive, synergistic or contrary effects.

CONCLUSION

There is no doubt that Mother Nature can provide resources that can benefit all living organisms.
Accordingly, the two important bodily processes that help human beings achieve a disease-free
status, immune and homeostatic surveillance, can be positively regulated by a number of
common natural products through the pathways depicted in Figure 1. Since accessible and
published research is limited, the option of an in-depth delineation of more pathways or network
systems possibly involved is currently unavailable. However, the study of other key processes
under the influence of these and other products found in nature will undoubtedly reveal novel
and less harmful therapeutic approaches.

Competing Interests: None to declare

REFERENCES

1. Health from the Biblical viewpoint. http://www.giveshare.org/Health/health2.html

2. D’Hooghe TM, Debrock S, Hill JA, Meuleman C. Endometriosis and subfertility: Is the
relationship resolved? Semin Reprod 2003; M21:243-253.

3. Gianetto-Berrutti A, Feyles V. Endometriosis related to infertility. Minerva Gynecol
2003; 22:407-416.

4. Vassiliadis S. Can incapacitation of the mesenchymal endometriotic stem cell via the
fortification of the immune system lead to the eradication of endometriosis? J
Endometriosis 2011; 3:1-7.

5. Scully RE, Richardson GS, Barlow JF. The development of malignancy in
endometriosis. Clin Obstetr Gynecol 1966; 9:384-411.

6. Rose P, Alvarez B, MacLennan G. Exacerbation of endometriosis as a result of
premenopausal tamoxifen exposure. Am J Obstet Gynecol 2000; 183:507-508.

7. Ismail SM, Maulik TG. Tamoxifen-associated post-menopausal endometriosis.
Histopathol 1997; 30:187-191.

8. Modesitt SC, Tortolero-Luna G, Robinson JB, Gershenson DM, Wolf JK. Ovarian and
extraovarian endometriosis-associated cancer. Obstetr Gynecol 2002; 100:788-795.

9. Matalliotakis IM, Cakmak H, Krasonikolakis GD, Dermitzaki D, Fragouli Y, Vlastos
G, Arici A. Endometriosis related to family history of malignancies in the Yale series.
Surg Oncol 2010; 19:33-37.



http://www.giveshare.org/Health/health2.html

Functional Foods in Health and Disease 2015; 5(10): 331-338 Page 336 of 338

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

Vassiliadis S. De Materia Medica versus Codex Alimentarius for the reinforcement of
the gynecologic immune system: The case of endometriosis. Clin Med Insights:
Women's Health 2013; 6:31-35.

Vassiliadis S, Athanassakis I, Matalliotakis IM. The endometriotic stem cell and known
immunological processes as stepping stones for the onset of endometriosis: a novel
theory. Chapter 4. In: Matalliotakis 1, Arici A (eds). New Developments in
Endometriosis. Amazon. p. 116-143 (2011).

Wadden TA, Foster GD, Letizia KA. One-year behavioural treatment of obesity:
Comparison of moderate and severe caloric restriction and the effects of weight
maintenance therapy. J Consult Clin Psychol 1994; 62(1):165-171.

Fontana L, Klein S. Aging, adiposity, and calorie restriction. JAMA 2007; 297(9):986-
994.

Prelog M, Schwarzenbrunner N, Sailer-Héck M, Kern H, Klein-Franke A,
Ausserlechner MJ, Koppelstaetter C, Brunner A, Duftner C, Dejaco C, Strasak AM,
Mdller T, Zimmerhackl LB, Brunner J. Premature aging of the immune system in
children with juvenile idiopathic arthritis. Arthritis Rheum 2008; 58(7):2153-2162.
Ehrlich P, Morgenroth J. Zytotoxine als Antikorper. Berl Klin Wochenschr 1901;
38:251-260.

Williams WJ, Thomas L. Metastasis of gastric carcinoma to the spermatic cord and
intestinal tract. Br J Surg 1955; 43:204-206.

Vassiliadis S. Properties of the mesenchymal endometriotic stem cell in the context of
the immune system and analysis of its role in endometriosis. Recent Pat Regen Med
2012; 2:103-113.

Matalliotakis IM, Vassiliadis S, Goumenou AG, Fragouli Y, Athanassakis I. Suggested
markers for the diagnosis of endometriosis. Curr Wom Health Rev 2008; 4:25-28.
Smith RA, Manassaram-Baptiste D, Brooks D, Cokkinides V, Doroshenk M, Saslow
D, Wender RC, Brawley OW. Cancer screening in the United States, 2014: A review of
current American Cancer Society guidelines and current issues in cancer screening. CA
Cancer J Clin 2014; 64(1):30-51.

Goumenou AG, Vassiliadis S, Matalliotakis IM, Koumantakis GE, Lembessis P,
Koutsilieris M. Mutation analysis of BrCA1, BrCA2 and p53 versus soluble HLA class
I and class Il in a case of familial endometriosis: a T to A change in BrCA1 correlates
to total ablation of soluble HLA secretion. Fertil Steril 2003; 79:445-448.
Gjavotchanoff R. CYFRA 21-1 in urine: A diagnostic marker for endometriosis? Intl J
Women’s Health 2015; 7:205-211.

Okamura K, Takayama K, lzumi M, Harada T, Furuyama K, Nakanishi Y. Diagnostic
value of CEA and CYFRA 21-1 tumor markers in primary lung cancer. Lung Cancer
2013; 80(1):45-49.

Osbaldeston TA. Dioscorides: De Materia Medica. Ibidis Press, Johannesburg, (2000).
Touwaide A, Appetiti E. Food and medicines in the Mediterranean tradition. A
systematic analysis of the earliest extant body of textual evidence. J Ethnopharmacol
2015; 167:11-29.



Functional Foods in Health and Disease 2015; 5(10): 331-338 Page 337 of 338

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Touwaide A, Appetiti E. Knowledge of Eastern materia medica (Indian and Chinese) in
pre-modern Mediterranean medical traditions: a study in comparative historical
ethnopharmacology. J Ethnopharmacol 2015; 148(2):361-378.

Vassiliadis S. Premature immunosenescence impairs immune surveillance allowing the
endometriotic stem cell to migrate: The cytokine profile as a common denominator. J
Endometriosis 2010; 2:7-18.

Rohdewald P. A review of the French maritime pine bark extract (Pycnogenol), a
herbal medication with a diverse clinical pharmacology. Int J Clin Pharmacol
Ther 2002; 40:158-168.

Suzuki N, Kohama T. Medicinal composition for treating dysmenorrhea and
endometriosis industrial use. uUs Patent 6372266, 2002.
(http://gb.espacenet.com/publicationDetails/biblio?FT=D&date=20020416&DB=world
wide.espacenet.com&locale=en EP&CC=US&NR=6372266B1&KC=B1&ND=4)
Kohama T, Herai K, Inoue M. Effect of French maritime pine bark extract on
endometriosis as compared with leuprorelin acetate. J Reprod Med 2007; 52(8):703-
708.

Huynh HT, Teel RW. Selective induction of apoptosis in human mammary cancer cells
(MCF-7) by pycnogenol. Anticancer Res 2000; 20(4):2417-2420.

Tyler VE. Pycnogenol fights cancer and the diseases of aging. Prevention 1998; 50:93.
Sang S, Lapsley K, Jeong WS, Lachance PA, Ho CT, Rosen RT. Antioxidative
phenolic compounds isolated from almond skins (Prunus amygdalus Batsch). J Agric
Food Chem 2002; 50:2459-2463.

Mandalari G, Faulks RM, Bisignano C, Waldron KW, Narbad A, Wickham MS. In
vitro evaluation of the prebiotic properties of almond skins (Amygdalus communis L.).
FEMS Microbiol Lett 2010; 304:116-122.

Arena A, Bisignano C, Stassi G, Mandalari G, Wickham MSJ, Bisignano G.
Immunomodulatory and antiviral activity of almond skins. Immunol Letters 2010;
132:18-23.

Gonzélez CA, Salas-Salvado J. The potential of nuts in the prevention of cancer. Br J
Nutr Suppl 2006; 2:5S87-94.

Mattila P, Salo-VVaananen P, Konko K, Aro H, Jalava T. Basic composition and amino
acid contents of mushrooms cultivated in Finland. J Agric Food Chem 2002; 50:6419-
6422.

AhnWS, Kim DJ, Chae GT, Lee JM, Bae SM, Sin JI, Kim YW, Namkoong SE, Lee IP.
Natural killer cell activity and quality of life were improved by consumption of a
mushroom extract, Agaricus blazei Murill Kyowa, in gynecological cancer patients
undergoing chemotherapy. Intl J Gynecol Cancer 2004; 14:589-594.

deVere White RW, Hackman RM, Soares SE, Beckett LA, Sun B. Effects of a
mushroom mycelium extract on the treatment of prostate cancer. Urology 2002;
60:640-644.

Omar SH. Oleuropein in olive and its pharmacological effects. Sci Pharm 2010;
78:133-154.



http://gb.espacenet.com/publicationDetails/biblio?FT=D&date=20020416&DB=worldwide.espacenet.com&locale=en_EP&CC=US&NR=6372266B1&KC=B1&ND=4
http://gb.espacenet.com/publicationDetails/biblio?FT=D&date=20020416&DB=worldwide.espacenet.com&locale=en_EP&CC=US&NR=6372266B1&KC=B1&ND=4

Functional Foods in Health and Disease 2015; 5(10): 331-338 Page 338 of 338

40.

41.

42.

43.

44,

45.

Bourquelot E, Vintilesco JCR. Sur [I'oleuropein, nouveau principe de nature
glucosidique retré de I'olivier (Olea europaea L.). Cmpt Rend Herbd Acad Sci 1908;
147:533-535.

Hassan ZK, Elamin MH, Daghestani MH, Omer SA, Al-Olayan EM, Elobeid MA, Virk
P, Mohammed OB. Oleuropein induces anti-metastatic effects in breast cancer. Asian
Pac J Cancer Prev 2012; 13(9):4555-4559.

Carrera-Gonzalez MP, Ramirez-Exposito MJ, Mayas MD, Martinez-Martos JM.
Protective role of oleuropein and its metabolite hydroxytyrosol on cancer. Trends Food
Sci Technol 2013; 31:92-99.

Maha H, Elamin MH, Daghestani MH, Omer SA, Elobeid MA, Virk P, Al-Olayan EM,
Hassan ZK, Mohammed OB, Aboussekhra A. Olive oil oleuropein has anti-breast
cancer properties with higher efficiency on ER-negative cells. Trends Food Sci Technol
2013; 53:310-316.

Ryu SJ, Choi HS, Yoon KY, Lee OH, Kim KJ, Lee BY. Oleuropein suppresses LPS-
induced inflammatory responses in RAW 264.7 cell and zebrafish. J Agric Food
Chem 2015; 63(7): 2098-2105.

Raederstorff D, Richard N, Schwager J, Wertz K. Novel compositions. US Patent
20100056463, 2010.

(http://gb.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II1=6 &N

46.

47.

48.

49.

50.

D=3&adjacent=true&locale=en EP&FT=D&date=20100304&CC=US&NR=2010056

463A1&KC=A1)

Beauchamp GK, Keast RS, Morel D, Lin J, Pika J, Han Q, Lee CH, Smith AB, Breslin
PA. Phytochemistry: Ibuprofen-like activity in extra-virgin olive oil. Nature 2005;
437:45-46.

Ott J, Nouri K, Hrebacka D, Gutschelhofer S, Huber JC, Wenzl R. Endometriosis and
nutrition - recommending a Mediterranean diet decreases endometriosis-associated
pain: An experimental observational study. J Aging Res Clin Practice 2012; 1:162-166.
Parkinson L, Keast R. Oleocanthal, a phenolic derived from virgin olive oil: A review
of the beneficial effects on inflammatory disease. Int J Mol Sci 2014; 15:12323-12334.

Cicerale S, Lucas LJ, Keast RSJ. Oleocanthal: A naturally occurring anti-inflammatory
agent in virgin olive oil. In: Boskou D (ed). Olive Qil - Constituents, Quality, Health
Properties and Bioconversions. InTech. p. 357-374 (2012).

Elnagar AY, Sylvester PW, El Sayed KA. (-)-Oleocanthal as a c-Met inhibitor for the
control of metastatic breast and prostate cancers. Planta Med 2011; 77(10):1013-1019.



http://www.sciencedirect.com/science/journal/09242244
http://www.sciencedirect.com/science/journal/09242244
http://www.sciencedirect.com/science/journal/09242244
http://gb.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II=6&ND=3&adjacent=true&locale=en_EP&FT=D&date=20100304&CC=US&NR=2010056463A1&KC=A1
http://gb.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II=6&ND=3&adjacent=true&locale=en_EP&FT=D&date=20100304&CC=US&NR=2010056463A1&KC=A1
http://gb.espacenet.com/publicationDetails/biblio?DB=worldwide.espacenet.com&II=6&ND=3&adjacent=true&locale=en_EP&FT=D&date=20100304&CC=US&NR=2010056463A1&KC=A1

