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Product Information Sheet
CHAGAplus™ “Immune Support Extract” contains Phytotherapeutic Extracts of
Inonotus obliquus, Ganoderma lingzhi, Curcuma longa, Zingiber officinale,
Withania somnifera and Cinnamomum verum. CHAGAplus contains six of the most
effective immune supporting herbs with proven effects against colds and influenza.
Inonotus obliquus Chaga mushroom is a type of fungus that grows mainly on the
bark of birch trees in cold climates. By promoting the formation of beneficial
cytokines (specialized proteins that regulate the immune system) chaga stimulates
white blood cells, which are essential for fighting off harmful bacteria or viruses, As
a result, this mushroom could help fight infections. Studies demonstrate that chaga
can prevent the production of harmful cytokines, which trigger inflammation and
are associated with disease.
Ganoderma lingzhi, the Reishi mushroom, includes triterpenoids, polysaccharides
and peptidoglycans, that may be responsible for its health effects. Studies have
shown that reishi can affect the genes in white blood cells, in the immune system.
Reishi may also alter inflammation pathways in the white blood cells.
Curcuma longa. The curcumin in turmeric has antioxidant, antiseptic, antifungal and anti-inflammatory
properties. Turmeric has often been used to treat and even prevent arthritis and other incidences of
chronic inflammation.
Zingiber officinale ginger extract was effective against several strains of drug-resistant bacteria. It may
help inhibit the synthesis of certain markers of inflammation. It contains gingerol and other antiinflammatory compounds like shogaol, paradol and zingerone.
Withania somnifera, also known as Ashwaganda, is an adaptogen that can boost brain function, lower
blood sugar and cortisol levels, and help fight symptoms of anxiety and depression. Studies in humans
have found that it increases the activity of natural killer cells, which are immune cells that fight infection.
It has also been shown to decrease markers of inflammation, such as C-reactive protein (CRP).
Cinnamomum verum Contains antioxidants, including polyphenols, phenolic acid and flavonoids, These
compounds work to fight oxidative stress in the body and aid in the prevention of chronic disease.
• Highly bio-available due to heat and alcohol reflux extraction
• Extracted in Maui, Hawaii.
• Organic, Non-GMO, Gluten free
• Extracted with Maui-grown organic sugarcane alcohol and deep ocean mineral water.
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Cell-to-cell communication is a key element of microvascular blood flow control, including
rapidly carrying signals through the vascular endothelium in response to local stimuli. This
cell-to-cell communication is negatively impacted during inflammation through the disruption
of junctional integrity. Such disruption is associated with promoting the onset of cardiovascular diseases as a result of altered microvascular blood flow regulation. Therefore, understanding the mechanisms how inflammation drives microvascular dysfunction and
compounds that mitigate such inflammation and dysfunction are of great interest for development. As such we aimed to investigate extracts of mushrooms as potential novel compounds. Using intravital microscopy, the medicinal mushroom, Inonotus obliquus was
observed, to attenuate histamine-induced inflammation conducted vasodilation in secondorder arterioles in the gluteus maximus muscle of C57BL/6 mice. Mast cell activation by
C48/80 similarly disrupted endothelial junctions and conducted vasodilation but only histamine was blocked by the histamine antagonist, pyrilamine not C48/80 suggesting the importance of mast cell activation. Data presented here supports that histamine induced
inflammation is a major disruptor of junctional integrity, and highlights the important antiinflammatory properties of Inonotus obliquus focusing future assessment of mast cells as
putative target for Inonotus obliquus.

Introduction
Inflammation is a protective mechanism that is activated to combat invading pathogens or to
reverse tissue injury. The activation of inflammatory pathways stimulates the release of proinflammatory mediators including nitric oxide, reactive oxygen species, interleukins (eg. IL-1,
I-L6), tumor necrosis factor-alpha (TNF- ), cyclo-oxygenase (COX-2), prostaglandins
(PGE2), nuclear factor (NF- )[1]. Although the initial inflammatory response is protective,
a chronic and unresolved response can result in cellular damage and facilitates the
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Inonotus obliquus Protects against
Oxidative Stress-Induced Apoptosis and
Premature Senescence
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Ethanol extract of Innotus obliquus (Chaga mushroom) induces G1
cell cycle arrest in HT-29 human colon cancer cells
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BACKGROUND/OBJECTIVES: Inonotus obliquus (I. obliquus, Chaga mushroom) has long been used as a folk medicine to treat
cancer. In the present study, we examined whether or not ethanol extract of I. obliquus (EEIO) inhibits cell cycle progression
in HT-29 human colon cancer cells, in addition to its mechanism of action.
MATERIALS/METHODS: To examine the effects of Inonotus obliquus on the cell cycle progression and the molecular mechanism
in colon cancer cells, HT-29 human colon cancer cells were cultured in the presence of 2.5 - 10 g/mL of EEIO, and analyzed
the cell cycle arrest by flow cytometry and the cell cycle controlling protein expression by Western blotting.
RESULTS: Treatment cells with 2.5 - 10 g/mL of EEIO reduced viable HT-29 cell numbers and DNA synthesis, increased the
percentage of cells in G1 phase, decreased protein expression of CDK2, CDK4, and cyclin D1, increased expression of p21,
p27, and p53, and inhibited phosphorylation of Rb and E2F1 expression. Among I. obliquus fractions, fraction 2 (fractionated
by dichloromethane from EEIO) showed the same effect as EEIO treatment on cell proliferation and cell cycle-related protein
levels.
CONCLUSIONS: These results demonstrate that fraction 2 is the major fraction that induces G1 arrest and inhibits cell proliferation,
suggesting I. obliquus could be used as a natural anti-cancer ingredient in the food and/or pharmaceutical industry.
Nutrition Research and Practice 2015;9(2):111-116; doi:10.4162/nrp.2015.9.2.111; pISSN 1976-1457 eISSN 2005-6168
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INTRODUCTION1)
Inonotus obliquus (I. obliquus), known as chaga mushroom,
is a white rot fungus [1]. I. obliquus can be made into tea
decoctions, extracts, syrup, injections, hip bath agent, and
aerosol and has been used as a folk medicine for treating cancer
in many areas such as Russia, Asia, and North America [2,3].
Prior studies have reported that I. obliquus contains bioactive
compounds such as polysaccharides, and polyphenols, which
include triterpenoids, steroids, ergosterol peroxides, inotodial,
and 3 -hydroxy-lanosta-8,24-dien-21-al, a lignin-like substance.
I. obliquus has also been shown to possess biological activities,
including antioxidant, anti-viral, anti-inflammatory, hepatoprotective, platelet aggregation inhibitory, and anti-tumor effects
[4-18]. However, the molecular mechanisms responsible for the
anti-cancer effects of I. obliquus are not well understood, despite
its increasing usage.
Cell proliferation and death are involved in maintenance of
homeostasis in normal cells, however, in cancer cells, homeo-

stasis is often disrupted due to deregulation of cell cycle
mechanisms [19]. Anti-tumor effects can be attributed to
changes in biochemical mechanisms, such as inhibition of
proliferation, induction of cell cycle arrest at various cell cycle
checkpoints, induction of apoptosis, and regulation of signal
transduction pathways, all of which are related to altered
expression of key enzymes [20]. The mammalian cell cycle is
divided into 4 separate phases: G1, S, G2, and M phases. During
G1 phase, cells respond to extracellular signals by either
advancing toward another division or withdrawing from the cell
cycle into a resting state (G0) [21]. Cyclin-dependent kinases
(CDKs), CDK inhibitors (CDKIs), and cyclins are all important
regulators of mammalian cell cycle progression [22]. Each phase
of the cell cycle is controlled by different CDKs, each of which
is associated with their individual regulatory cyclin. The G0/G1
phases of the cell cycle is regulated by CDK4 and CDK 6
associated with cyclin D, late G1 into early S phase by CDK2
with cyclin E, S phase by CDK2 with cyclin A, and G2/M phase
by CDK1 (CDC2 kinase) with cyclin A or B [23]. Increased
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