FUNCTIONA MC STABILIZER (roN - 009)
2l GENOMIC NUTRITION:
SUPPORT FOR HEALTHY MAST CELL ACTIVITY

Mast cells are a kind of white blood cell found in nearly all human tissues. They
function as a part of the immune and neuroimmune systems; mast cells are
particularly concentrated in connective tissues, mucous membranes, nerve tissue,
and the brain.! Mast cells function in wound healing, recovery of connective tissues
after injury, and fighting off infections like viruses, bacteria, mold, candida, and
parasites.?”>) Mast cells are involved in the formation of new blood vessels, in
vasodilation, and even venom detoxification.'®Y These “master” cells even play a role
in the regulation of menstruation® and in pregnancy.* When mast cell receptors are
activated, they release inflammatory mediators in a process called degranulation.
Mast cells contain over 200 different inflammatory molecules in cytoplasmic
granules, which may be released via exocytosis into the surrounding area of the body
either selectively (piecemeal degranulation) or all at once (complete
degranulation).5%%

Mast cell disorders are of two types: clonal and non-clonal. Clonal mast cell disorders
are caused by genetic mutations that create increased numbers of mast cells and
manifest as Mast Cell Leukemia, Mast Cell Sarcoma, Mastocytoma, Systemic Mastocytosis, Cutaneous Mastocytosis, and Monoclonal
Mast Cell Activation Syndrome.*P1%®) These genetic mast cell disorders are indeed rare.>?'*®) The non-clonal mast cell disorders are
acquired, like Mast Cell Activation Syndrome, often due to underlying inflammatory issues.®

Mast Cell Activation Syndrome is a type of Mast Cell Activation Disorder wherein the mast cells become over-reactive and over-
release inflammatory mediators into the body. Mast Cell Activation Syndrome is now considered common and highly
underdiagnosed.>®* Since mast cells are present in a majority of tissues in the body and can release over 200 inflammatory
mediators, symptoms of Mast Cell Activation Syndrome can vary widely and involve multiple body systems. Mast cell mediators
include tryptase, histamine, interleukins, prostaglandin D2, leukotriene C4, platelet-activating factor, vascular endothelial growth
factor (VEGF), platelet-derived growth factor (PDGF), substance P, stem cell factor, tumor necrosis factor-alpha (TNF-a), INF-gamma
(IFNy) chemokines, and transforming growth factor-p (TGF-B).”

MC Stabilizer contains the following nutritional support:
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of IgE-mediated release of histamine and peptide leukotriene, (cellulose, purified wate).
inhibition of inhibited FceRI-induced MC degranulation, inhibition No artificial colors, artificial flavors, milk or milk derivatives or sodium added.
of IL-4, IL-5, and IL-17, downregulation of MMP-9 and TIMP-1in
lung tissue, and down-regulation of inflammatory responses and
pro-inflammatory cytokines TNF-a, IL-1B, IL-6, and IL-8 in lung tissue.7-2°

® OptiPea may reduce histamine release, mast cell infiltration and activation, mast cell degranulation; down modulate mast
cell activation; have anti-inflammatory effects and contribute to modulation of neuroinflammation.?*?’

e Luteolin may inhibit mast cell proliferation; suppress TNF-induced production of inflammatory mediators IL-6, IL-8 and
vascular endothelial growth factor (VEGF), inhibit IgE-mediated release of histamine, leukotrienes, prostaglandin D2 and




granulocyte-macrophage colony-stimulating factor; and inhibit 15-lipoxygenase-1, which may contribute to antioxidantand
anti-inflammatory activity.?®-38

e Vitamin C has been shown in research to inhibit the production of histamine, support copper transport necessary in the
production of the Diamine Oxidase enzyme, inhibit histidine decarboxylase production of histamine, and inhibit the release
of histamine and prostaglandins. Ascorbic Acid is typically derived from corn and may not be well tolerated by those with
Histamine Intolerance and Mast Cell Activation. Ascorbyl Palmitate is a hypoallergenic form of Vitamin C.3%4

e Pine Bark Extract may inhibit histamine release, reduce symptoms of allergic rhinitis, inhibit IgE mediated anaphylaxis-like
reactions, suppress expression of pro-inflammatory cytokines, reduce mast cell proliferation, decrease expression of mast
cell mediated tryptase, reduce IL-1B, IL-4, IL-5, IL-6, IL-13, (MMP)-9, and enhance mast cell stabilization via Heme
Oxygenase-1. Pine Bark extract is supported in use for asthmatic symptoms.*>-¢

e Skullcap Root Extract (90% Baicalin) may suppress histamine release, inhibit mast cell degranulation, downregulate Th2
type airway inflammation, reduce mast cell involved neurological inflammation, reduce Igk food responses, reduce IL-1p, IL-
6, IL-8, IL-17, TNF-a, MMP-2, and VEGF levels, and regulate HPA axis function to some degree.36:5%-6>

This product has not been designed to treat any disease and has not been approved by the FDA. Its goal is to support healthy function.

References
1. Krystel-Whittemore M, Dileepan KN, Wood JG. Mast cell: a multi-functional master cell. Frontiers in Immunology. 2016;6(620):1-12.
doi:10.3389/fimmu.2015.00620.
2. Stone KD, Prussin C, Metcalfe DD. IgE, mast cells, basophils, and eosinophils. Journal of Allergy and Clinical Immunology. 2010;125(2):573-S80.
doi:10.1016/j.jaci.2009.11.017.
3. Zhang J, Nie G, Jian W, Woolley DE, Salamonsen LA. Mast cell regulation of human endometrial matrix metalloproteinases: a mechanism
underlying menstruation. Biology of Reproduction. 1998;59(3):693-703. doi:10.1095/biolreprod59.3.693.
4. Woidacki K, Jensen F, Zenclussen AC. Mast cells as novel mediators of reproductive processes. Frontiers in Immunology. 2013;4(29):1-6.
5. Lewis C. Enteroimmunology. Carrabelle, FL: Psychology Press; 2016.
6. Afrin LB. The presentation, diagnosis and treatment of mast cell activation syndrome. Current Allergy & Clinical Inmunology. 2014;27(3):146-
160.
7. da Silva EZM, Jamur MC, Oliver C. Mast cell function: a new vision of an old cell. Journal of Histochemistry & Cytochemistry. 2014;62(10):698-738.
doi:10.1369/0022155414545334.
8. FuS, Ni S, Wang D, Fu M, Hong T. Berberine suppresses mast cell-mediated allergic responses via regulating FceRI-mediated and MAPK signaling.
International Immunopharmacology. 2019;71:1-6. doi:10.1016/j.intimp.2019.02.041.
9. Li W, Liu F, Wang J, Long M, Wang Z. microRNA-21-mediated inhibition of mast cell degranulation involved in the protective effect of berberine
on 2, 4-dinitrofluorobenzene-induced allergic contact dermatitis in rats via p38 pathway. Inflammation. 2018;41(2):689-699. doi:10.1007/s10753-
017-0723-1.
10. Moon P-D, Choi I-H, Kim H-M. Berberine inhibits the production of thymic stromal lymphopoietin by the blockade of caspase-1/NF-kB pathway
in mast cells. International Immunopharmacology. 2011;11(11):1954-1959. doi:10.1016/j.intimp.2011.08.004.
11. Yang N, Wang J, Liu C, Song Y, Zhang S, Zi J, Zhan J, Masilamani M, Cox A, Nowak-Wegrzyn A. Berberine and limonin suppress IgE production by
human B cells and peripheral blood mononuclear cells from food-allergic patients. Annals of Allergy, Asthma & Immunology. 2014;113(5):556-564.
e554. doi:10.1016/j.anai.2014.07.021.
12. Siddiqui M. Boswellia serrata, a potential antiinflammatory agent: an overview. Indian Journal of Pharmaceutical Sciences. 2011;73(3):255.
doi:10.4103/0250-474X.93507.
13. Singh G, Singh S, Bani S. Anti-inflammatory actions of boswellic acids. Phytomedicine. 1996;3(1):81-85. doi:10.1016/50944-7113(96)80017-1.
14. Ammon H. Modulation of the immune system by Boswellia serrata extracts and boswellic acids. Phytomedicine. 2010;17(11):862-867.
doi:10.1016/j.phymed.2010.03.003.
15. Pungle P, Banavalikar M, Suthar A, Biyani M, Mengi S. Immunomodulatory activity of boswellic acids of Bos wellia serrata Roxb. Indian Journal
of Experimental Biology. 2003;41(12):1460-1462.
16.Su S, Duan J, Chen T, Huang X, Shang E, Yu L, Wei K, Zhu Y, Guo J, Guo S. Frankincense and myrrh suppress inflammation via regulation of the
metabolic profiling and the MAPK signaling pathway. Scientific Reports. 2015;5(13668):13668. doi:10.1038/srep13668.
17. Marone G, Columbo M, Triggiani M, Cirillo R, Genovese A, Formisano S. Inhibition of IgE-mediated release of histamine and peptide leukotriene
from human basophils and mast cells by forskolin. Biochemical Pharmacology. 1987;36(1):13-20. doi:10.1016/0006-2952(87)90377-7.
18. Serra-Pages M, Olivera A, Torres R, Picado C, de Mora F, Rivera J. E-prostanoid 2 receptors dampen mast cell degranulation via cAMP/PKA-
mediated suppression of IgE-dependent signaling. Journal of Leukocyte Biology. 2012;92(6):1155-1165. doi:10.1189/jlb.0212109.
19.Ma C, Zou L, XiaY, Tu Y, Xue D, Yang Y, Liu D, Liu Y, Wu H, Dan H. Extracts of Coleus forskohlii relieves cough and asthma symptoms via
modulating inflammation and the extracellular matrix. Journal of Cellular Biochemistry. 2019;120(6):9648-9655. doi:10.1002/jcb.28243.
20. Yang W, Qiang D, Zhang M, Ma L, Zhang Y, Qing C, Xu Y, Zhen C, Liu J, Chen Y-H. Isoforskolin pretreatment attenuates lipopolysaccharide-
induced acute lung injury in animal models. International Immunopharmacology. 2011;11(6):683-692. doi:10.1016/j.intimp.2011.01.011.
21. Cerrato S, Brazis P, Della Valle M, Miolo A, Puigdemont A. Effects of palmitoylethanolamide on immunologically induced histamine, PGD2 and
TNFa release from canine skin mast cells. Veterinary Immunology and Immunopathology. 2010;133(1):9-15. doi:10.1016/j.vetimm.2009.06.011.
22. Esposito E, Paterniti |, Mazzon E, Genovese T, Di Paola R, Galuppo M, Cuzzocrea S. Effects of palmitoylethanolamide on release of mast cell
peptidases and neurotrophic factors after spinal cord injury. Brain, Behavior, and Immunity. 2011;25(6):1099-1112. doi:10.1016/j.bbi.2011.02.006.
23. De Filippis D, Luongo L, Cipriano M, Palazzo E, Cinelli MP, de Novellis V, Maione S, luvone T. Palmitoylethanolamide reduces granuloma-induced
hyperalgesia by modulation of mast cell activation in rats. Molecular Pain. 2011;7(3):1-9. doi:10.1186/1744-8069-7-3.
24. De Filippis D, D’amico A, luvone T. Cannabinomimetic control of mast cell mediator release: new perspective in chronic inflammation. Journal of
Neuroendocrinology. 2008;20(1):20-25. doi:10.1111/j.1365-2826.2008.01674 .x.
25. Wang J, Zheng J, Kulkarni A, Wang W, Garg S, Prather PL, Hauer-Jensen M. Palmitoylethanolamide regulates development of intestinal radiation
injury in a mast cell-dependent manner. Digestive Diseases and Sciences. 2014;59(11):2693-2703. doi:10.1007/s10620-014-3212-5.
26. Skaper SD, Facci L, Giusti P. Glia and mast cells as targets for palmitoylethanolamide, an anti-inflammatory and neuroprotective lipid mediator.



Molecular Neurobiology. 2013;48(2):340-352. doi:10.1007/s12035-013-8487-6.

27. Skaper SD, Facci L. Mast cell—glia axis in neuroinflammation and therapeutic potential of the anandamide congener palmitoylethanolamide.
Philosophical Transactions of the Royal Society B: Biological Sciences. 2012;367(1607):3312-3325. doi:10.1098/rstb.2011.0391.

28. Kempuraj D, Tagen M, lliopoulou B, Clemons A, Vasiadi M, Boucher W, House M, Wolfberg A, Theoharides T. Luteolin inhibits myelin basic
protein-induced human mast cell activation and mast cell-dependent stimulation of Jurkat T cells. British Journal of Pharmacology.
2008;155(7):1076-1084. doi:10.1038/bjp.2008.356.

29. Shaik Y, Caraffa A, Ronconi G, Lessiani G, Conti P. Impact of polyphenols on mast cells with special emphasis on the effect of quercetin and
luteolin. Central-European Journal of Immunology. 2018;43(4):476. d0i:10.5114/ceji.2018.81347.

30. Kritas S, Saggini A, Varvara G, Murmura G, Caraffa A, Antinolfi P, Toniato E, Pantalone A, Neri G, Frydas S. Luteolin inhibits mast cell-mediated
allergic inflammation. Journal of Biological Regulators and Homeostatic Agents. 2013;27(4):955-959.

31. Theoharides TC, Kempuraj D, lliopoulou BP. Mast cells, T cells, and inhibition by luteolin: Implications for the pathogenesis and treatment of
multiple sclerosis. In: Shurin M, Smolkin Y, editors. Immune-Mediated Diseases Advances in Experimental Medicine and Biology; New York, NY:
Springer; 2007. pp. 423-430.

32. Theoharides T, Asadi S, Panagiotidou S. A case series of a luteolin formulation (NeuroProtek®) in children with autism spectrum disorders.
International Journal of Immunopathology and Pharmacology. 2012;25(2):317-323. d0i:10.1177/039463201202500201.

33. Nabavi SF, Braidy N, Gortzi O, Sobarzo-Sanchez E, Daglia M, Skalicka-Wozniak K, Nabavi SM. Luteolin as an anti-inflammatory and
neuroprotective agent: A brief review. Brain Research Bulletin. 2015;119(Part A):1-11. doi:10.1016/j.brainresbull.2015.09.002.

34. Chen D, Bi A, Dong X, Jiang Y, Rui B, Liu J, Yin Z, Luo L. Luteolin exhibits anti-inflammatory effects by blocking the activity of heat shock protein
90 in macrophages. Biochemical and Biophysical Research Communications. 2014;443(1):326-332. doi:10.1016/j.bbrc.2013.11.122.

35. Kimata M, Inagaki N, Nagai H. Effects of luteolin and other flavonoids on IgE-mediated allergic reactions. Planta Medica. 2000;66(1):25-29.
doi:10.1055/s-2000-11107.

36. Kimata M, Shichijo M, Miura T, Serizawa |, Inagaki N, Nagai H. Effects of luteolin, quercetin and baicalein on immunoglobulin E-mediated
mediator release from human cultured mast cells. Clinical and Experimental Allergy: Journal of the British Society for Allergy and Clinical
Immunology. 2000;30(4):501-508. doi: 10.1046/j.1365-2222.2000.00768.x.

37. Hirano T, Higa S, Arimitsu J, Naka T, Ogata A, Shima Y, Fujimoto M, Yamadori T, Ohkawara T, Kuwabara Y. Luteolin, a flavonoid, inhibits AP-1
activation by basophils. Biochemical and Biophysical Research Communications. 2006;340(1):1-7. doi:10.1016/j.bbrc.2005.11.157.

38. Mastuda H, Morikawa T, Ueda K, Managi H, Yoshikawa M. Structural requirements of flavonoids for inhibition of antigen-induced
degranulation, TNF-a and IL-4 production from RBL-2H3 cells. Bioorganic & Medicinal Chemistry. 2002;10(10):3123-3128. doi:10.1016/S0968-
0896(02)00227-4.

39. Johnston CS. The antihistamine action of ascorbic acid. In: Harris J, editor. Subcellular Biochemistry (Ascorbic Acid: Biochemistry and Biochemical
Cell Biology); Boston, MA: Springer; 1996. pp. 189-213.

40. Jarisch R. Histamine Intolerance: histamine and seasickness. Berlin: Springer; 2014.

41. Alvarez RG, Mesa MG. Ascorbic acid and pyridoxine in experimental anaphylaxis. Agents and Actions. 1981;11(1-2):89-93.
doi:10.1007/BF01991466.

42. Nandi B, Subramanian N, Majumder A, Chatterjee I. Effect of ascorbic acid on detoxification of histamine under stress conditions. Biochemical
Pharmacology. 1974;23(3):643-647. doi:10.1016/0006-2952(74)90629-7.

43. Oudemans-van Straaten HM, Spoelstra-de Man AM, de Waard MC. Vitamin C revisited. Critical Care. 2014;18(4):460. doi:10.1186/s13054-014-
0460-x.

44. Finley EB, Cerklewski FL. Influence of ascorbic acid supplementation on copper status in young adult men. The American Journal of Clinical
Nutrition. 1983;37(4):553-556. doi:10.1093/ajcn/37.4.553.

45. Harris ED, Percival SS. A role for ascorbic acid in copper transport. The American Journal of Clinical Nutrition. 1991;54(6):11935-1197S.
doi:10.1093/ajcn/54.6.1193s.

46. Johnston CS, Martin LJ, Cai X. Antihistamine effect of supplemental ascorbic acid and neutrophil chemotaxis. Journal of the American College of
Nutrition. 1992;11(2):172-176.

47. Johnston C, Solomon RE, Corte C. Vitamin C depletion is associated with alterations in blood histamine and plasma free carnitine in adults.
Journal of the American College of Nutrition. 1996;15(6):586-591. doi:10.1080/07315724.1996.10718634.

48. Clemetson CAB. Histamine and ascorbic acid in human blood. The Journal of Nutrition. 1980;110(4):662-668. d0i:10.1093/jn/110.4.662.

49. Sharma S, Sharma S, Gulati O. Pycnogenol® inhibits the release of histamine from mast cells. Phytotherapy Research: An International Journal
Devoted to Pharmacological and Toxicological Evaluation of Natural Product Derivatives. 2003;17(1):66-69. doi:10.1002/ptr.1240.

50. Wilson D, Evans M, Guthrie N, Sharma P, Baisley J, Schonlau F, Burki C. A randomized, double-blind, placebo-controlled exploratory study to
evaluate the potential of pycnogenol® for improving allergic rhinitis symptoms. Phytotherapy Research. 2010;24(8):1115-1119.
doi:10.1002/ptr.3232.

51. Choi YH, Song CH, Mun SP. Proanthocyanidin-rich Pinus radiata bark extract inhibits mast cell-mediated anaphylaxis-like reactions.
Phytotherapy Research. 2018;32(2):290-297. doi:10.1002/ptr.5973.

52. Matsumori A, Higuchi H, Shimada M. French maritime pine bark extract inhibits viral replication and prevents development of viral myocarditis.
Journal of Cardiac Failure. 2007;13(9):785-791. doi:10.1016/j.cardfail.2007.06.721.

53. Shin I-S, Shin N-R, Jeon C-M, Hong J-M, Kwon O-K, Kim J-C, Oh S-R, Hahn K-W, Ahn K-S. Inhibitory effects of Pycnogenol®(French maritime pine
bark extract) on airway inflammation in ovalbumin-induced allergic asthma. Food and Chemical Toxicology. 2013;62:681-686.
doi:10.1016/j.fct.2013.09.032.

54. LiY-Y, Feng J, Zhang X-L, Cui Y-Y. Pine bark extracts: nutraceutical, pharmacological, and toxicological evaluation. Journal of Pharmacology and
Experimental Therapeutics. 2015;353(1):9-16. doi:10.1124/jpet.114.220277

55. Iravani S, Zolfaghari B. Pharmaceutical and nutraceutical effects of Pinus pinaster bark extract. Research in Pharmaceutical Sciences.
2011;6(1):1-11.

56. Takamiya R, Murakami M, Kajimura M, Goda N, Makino N, Takamiya Y, Yamaguchi T, Ishimura Y, Hozumi N, Suematsu M. Stabilization of mast
cells by heme oxygenase-1: an anti-inflammatory role. American Journal of Physiology-Heart and Circulatory Physiology. 2002;283(3):H861-H870.
doi:10.1152/ajpheart.00740.2001.

57.Yasui Y, Nakamura M, Onda T, Uehara T, Murata S, Matsui N, Fukuishi N, Akagi R, Suematsu M, Akagi M. Heme oxygenase-1 inhibits cytokine
production by activated mast cells. Biochemical and Biophysical Research Communications. 2007;354(2):485-490. doi:10.1016/j.bbrc.2006.12.228.



58. MaY, Yang M, He Z, Fan M, Huang M, Teng F, Wei Q, Li J. Upregulation of heme oxygenase-1 in Kupffer cells blocks mast cell degranulation and
inhibits dendritic cell migration in vitro. Molecular Medicine Reports. 2017;15(6):3796-3802. doi:10.3892/mmr.2017.6448.

59. Xu L, LiJ, Zhang Y, Zhao P, Zhang X. Regulatory effect of baicalin on the imbalance of Th17/Treg responses in mice with allergic asthma. Journal
of Ethnopharmacology. 2017;208:199-206. doi:10.1016/j.jep.2017.07.013.

60. Bui TT, Piao CH, Song CH, Lee C-H, Shin HS, Chai OH. Baicalein, wogonin, and Scutellaria baicalensis ethanol extract alleviate ovalbumin-induced
allergic airway inflammation and mast cell-mediated anaphylactic shock by regulation of Th1/Th2 imbalance and histamine release. Anatomy & Cell
Biology. 2017;50(2):124-134. doi:10.5115/acb.2017.50.2.124.

61. Isis M. The golden root: Clinical applications of Scutellaria baicalensis Georgi flavonoids as modulators of the inflammatory response. Altern
Med Rev. 1998;3:472-480.

62. Hsieh C-J, Hall K, Ha T, Li C, Krishnaswamy G, Chi DS. Baicalein inhibits IL-13-and TNF-a-induced inflammatory cytokine production from human
mast cells via regulation of the NF-kB pathway. Clinical and Molecular Allergy. 2007;5(1)(5):1-10. do0i:10.1186/1476-7961-5-5.

63. Kim D-S, Son E-J, Kim M, Heo Y-M, Nam J-B, Ro JY, Woo S-S. Antiallergic herbal composition from Scutellaria baicalensis and Phyllostachys
edulis. Planta Medica. 2010;76(7):678-682. doi:10.1055/5-0029-1240649.

64. Yan X, Yan J, Huang K, Pan T, Xu Z, Lu H. Protective effect of baicalin on the small intestine in rats with food allergy. Life Sciences. 2017;191:111-
114. doi:10.1016/j.1fs.2017.09.036.

65. Wang G, Mohammadtursun N, Lv Y, Zhang H, Sun J, Dong J. Baicalin Exerts Anti-Airway Inflammation and Anti-Remodelling Effects in Severe
Stage Rat Model of Chronic Obstructive Pulmonary Disease. Evidence-Based Complementary and Alternative Medicine. 2018;2018(7591348):1-14.
doi:10.1155/2018/7591348.



