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EMBRYONIC PLANT EXTRACTS (EPEs) are selective activators of the 
nuclear factor erythroid-derived 2 (Nrf2) that serves more a role as a 
modulator of Nrf2 than strict and unselective/irreversible activation. At the 
genetic level, the production of most phase II enzymes is controlled by 
Nrf2, a master regulator of antioxidant response. In this way, Nrf2 “senses” 
oxidative stress or the presence of toxins in the cell, and allows the cell to 
mount an appropriate response. Nrf2 regulates the activity of genes 
involved in the synthesis and activation of important detoxification 
molecules including glutathione (GSH) and superoxide dismutase 
(SOD). It also plays an important role in initiating toxic metal 
detoxification, and the recycling of CoQ10, a potent antioxidant. 
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Nrf2 as a Master Regulator of Cellular Homeostasis 

 
Transcription Factor NRF2 as a Therapeutic Target for Chronic Diseases 
NRF2 as a master regulator of cytoprotective responses.  
(A) NRF2 heterodimerizes with the members of MAF family through their bZip domain. 
The heterodimer binds to an enhancer sequence termed ARE that is present in the 
regulatory regions of over 250 genes (ARE genes).  
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(B) These genes participate in the control of redox metabolism, inflammation, and 
proteostasis balance, as indicated. The existence of susceptibility SNPs in NFE2L2, 
elevated levels of its target genes in brain necropsies, and positive data from preclinical 
studies suggests that the imbalance in proteostasis, redox, and inflammatory control may 
be counterbalanced by NRF2 activation. ACl, ATP citrate lyase; ACC1, acetyl-coenzyme 
A carboxylase 1; CALCOCO2, calcium binding and coiled-coil domain 2; cGS, c-
glutamate cysteine synthetase; FAS, fatty acid synthase; G6PDH, glucose-6-phosphate 
dehydrogenase; GPx, glutathione peroxidase; Gpx8, glutathione peroxidase 8; GR, 
glutathione reductase; HMOX1, heme oxygenase-1; IDH1, isocitrate dehydrogenase 1; 
ME, malic enzyme; MTHFD2, methylenetetrahydrofolate dehydrogenase 2; PGD, 
phosphogluconate dehydrogenase; PPAT, phosphoribosyl pyrophosphate 
aminotransferase; PSMB7, proteasome subunit β type-7; SCD1, stearoyl-CoA 
desaturase; TrxR, thioredoxin reductase; ULK1, unc-51 like autophagy activating kinase 
1 (Cuadrado et al., 2018). 
Chronic diseases in the elderly are most likely characterized by the loss of 
homeostasis during the aging process or as a result of environmental factors, all of them 
leading to low-grade stress by pathologic formation of reactive oxygen species (ROS), 
chronic inflammation, pro-inflammatory cytokines elevation, autophagy dysregulation and 
various metabolic unbalances. Based on a network medicine approach, extensive 
evidence indicating that the Nrf2, as the master regulator of multiple cytoprotective 
responses and a key molecular node within a particular cluster of diseases, 
provides a new strategy for which embryonic plant extracts can modulate Nrf2 without 
causing the same disastrous results demonstrated with synthetic drug isolate. Irreversible 
activators of Nrf2 have shown detrimental health effects, whereas EPEs are the selective 
regulators of Nrf2 attributed to these plants total chemical composition and never the 
results of any one single compound.  
I am now more than ever convinced that medicinal embryonic phytotherapy (MEPTM) is 
the old-renewed phytotherapy and the only methodology that can address all imaginable 
chemical imbalances – restore order and ultimately attained a state of homeostasis. 
However, for you to witness the same results as I have it will require some time to learn 
all its phytochemistry for which only then will you be rewarded with the results obtained 
that can purely come from proficiency in phytochemistry. Unfortunately, I see too many 
practitioners jumping from therapy to therapy and never taking the necessary time it will 
takes to study in depth embryonic phytochemistry not for the faint of heart. I have at no 
time ever witness any modality capable of achieving what nature has to offer 
pharmacologically speaking its phytochemicals composition and concentration 
that varies ever so slightly from year to year harvest. The results that can be obtain 
with MEPTM is  a lot more contingents on your knowledge about these plant extracts than 
having anything to do with these plants extracts effectiveness. I wish I could give you 
reproducible combination (formula) that works the same for everyone although this 
occasionally is possible it is much more of an impossibility that needs to be faced with 
equanimity based on an individual basis and sound medical judgment. 
It would approximately take three adjuvants combined to equal one polycrest in the 
modulation of Nrf2. It would take at least three polycrests in the prevention of let’s say 
multiple sclerosis (MS) relapse for which Nrf2 modulation has shown effective. They are 
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many other conditions and diseases for which Nrf2 is indicated the purpose of this article 
is more to provide you with a list of EPEs that are Nfr2 modulator. You need to know more 
about each plants total chemical composition, biological activities and pharmacological 
indications than to only target Nfr2 for which lesson learned doing so indiscriminately can 
cause more harm than is worth pursuing.  
To date, the intracellular signaling pathways involved in dendritic cell (DC) function 
are not fully elucidated. The antioxidative transcription factor nuclear factor (erythroid-
derived 2)-like 2 (Nrf2) has been shown to affect maturation, function, and subsequent 
DC-mediated T cell responses of murine and human DCs. In experimental autoimmune 
encephalomyelitis (EAE), as prototype animal model for a T helper cell-mediated 
autoimmune disease, antigen presentation, cytokine production, and costimulation by 
DCs play a major role. We explore the role of Nrf2 in DC function, and DC-mediated T 
cell responses during T cell-mediated autoimmunity of the central nervous system using 
genetic ablation and pharmacological activation in mice and men to corroborate our data 
in a translational setting. In murine and human DCs, monomethyl fumarate induced Nrf2 
signaling inhibits DC maturation and DC-mediated T cell proliferation by reducing 
inflammatory cytokine production and expression of costimulatory molecules. In contrast, 
Nrf2-deficient DCs generate more activated T helper cells (Th1/Th17) but fewer 
regulatory T cells and foster T cell proliferation. Transfer of DCs with Nrf2 activation during 
active EAE reduces disease severity and T cell infiltration. These data demonstrate that 
Nrf2 signaling modulates autoimmunity in murine and human systems via inhibiting 
DC maturation and function thus shedding further light on the mechanism of action of 
antioxidative stress pathways in antigen-presenting cells. Consequently, DC subsets and 
functions are altered in many autoimmune diseases including multiple sclerosis (MS), 
systemic lupus erythematosus (SLE) or graft-versus-host disease. While DC 
maturation and corresponding changes in surface marker expression are well 
characterized, the involved intracellular signaling pathways are less understood. Role of 
Nrf2 signaling for effects of fumaric acid esters on DC. Fumaric acid esters, like dimethyl 
fumarate (DMF) and its primary active metabolite monomethyl fumarate (MMF), have 
been shown to activate the Nrf2-ARE pathway by altering the ability of Keap1 to 
interact with Nrf2 (26) and reduce DC maturation, cytokine release and T cell activation 
capacities mainly via NF-κB signaling pathways in vitro. In EAE, treatment with DMF led 
to significant therapeutic effects on parameters of inflammation and neurodegeneration. 
Similar observations were made in MS clinical trials. Thus, fumaric acid treatment can be 
employed as an excellent model system to analyze effects of Nrf2 activation in DC 
(Hammer et al., 2017). 
An earlier study had already demonstrated that fumaric acid activate Nrf2 and does offer 
a novel cytoprotective modality that further augments the natural antioxidant responses 
in multiple sclerosis (MS) tissue and is not yet targeted by other MS therapies. Fumaric 
acid exert its neuroprotective effects in neuroinflammation by both increasing Nfr2-ARE 
and anti-neuroinflammatory by NF-kB inhibition (Linker et al., 2011). 
Mechanisms that activate innate antioxidant responses, as a way to mitigate oxidative 
stress at the site of action, hold much therapeutic potential in diseases, such as 
Parkinson's disease (PD), Alzheimer's disease (AD) and Huntington's disease (HD), 
where the use of antioxidants as monotherapy has not yielded positive results. The 
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Nrf2 is a nuclear transcription factor, whose activity upregulates the expression of cell 
detoxifying enzymes in response to oxidative stress. Nrf2 levels are modulated by 
KEAP1, a sensor of oxidative stress. Kelch-like ECH-associated protein 1 (KEAP1) 
binds Nrf2 and facilitates its ubiquitination and subsequent degradation. Recently, 
compounds that reversibly disrupt the Nrf2-KEAP1 interaction have been described, 
opening the field to a new era of safer Nrf2 activators. This research study describes a 
set of new, robust and informative biochemical assays that enable the selection and 
optimization of non-covalent KEAP1 binders. These include a time-resolved 
fluorescence resonance energy transfer (TR-FRET) primary assay with high modularity 
and robustness, a surface plasmon resonance (SPR) based KEAP1 direct binding assay 
that enables the quantification and analysis of full kinetic binding parameters and finally 
a 1H-15N heteronuclear single quantum coherence (HSQC) NMR assay suited to study 
the interaction surface of KEAP1 with residue-specific information to validate the 
interaction of ligands in the KEAP1 binding site (Bresciani et al., 2017).  
In nature already exist such agents that are selective Nrf2 activators by reversible binding 
KEAP1. 
Source of EPEs regulator of Nrf2 by reversible binding of KEAP1 
Arnica - Arnica Montana (bud of flowers) 1:20 A 

Ash – Fraxinus Excelsior (bud of leaves) 1:10 P 

Beech – Fagus Sylvatica (bud of leaves) 1:20 P 

Bilberry – Vaccinium Myrtillus (young shoots 50% and immature fruits 50%) 1:20 P 

Black Currant – Ribes Nigrum (bud of leaves) 1:10/1:20 A 

Black Elder – Sambucus Nigra (bud of leaves) 1:20 P 

Black Poplar – Populus Nigra (bud of leaves) 1:10 A 

Bramble – Rubus Fruticosus (young shoots) 1:20 P 

California Poppy – Eschscholzia Californica (bud of leaves) 1:10 P Contains the highest fumaric 
acid concentration. 

Cedar of Lebanon – Cedrus Libani (young shoots) 1:20 A 

Chaste Tree – Vitex Agnus Castus (young shoots) 1:20 A  

Cowberry – Vaccinium Vitis Idaea (young shoots) 1:20 P 

Crab Apple – Malus Sylvestris (bud of leaves) 1:10 P Contains fumaric acid in high concentration. 

Cramp Bark – Viburnum Opulus (embryonic bark) 1:10 P Contains fumaric acid in high concentration. 

Dandelion – Taraxacum Officinale (embryonic roots) 1:10 P 

Dog Rose – Rosa Canina (young shoots) 1:10 P 

Dogwood – Cornus Sanguinea (bud of leaves) 1:20 A 

Elecampane – Inula Helenium (embryonic roots) 1:20 P 

European Alder – Alnus Glutinosa (bud of leaves) 1:20 P 

Eyebright – Euphrasia Officinalis (bud of flowers) 1:20 P/A dose dependent: 15 gtts tid, as an A and 25 
gtts, qid P for neurodegenerative diseases and neuro-antiinflammatory in addition to amyloid, BACE-1 and 
cholinesterase inhibition and antineurotoxic in addition to increasing neurogenesis. Contains fumaric acid. 



5 
 

Fig – Ficus Carica (bud of leaves) 1:20 P Contains fumaric acid. 

Giant Redwood – Sequoiadendron Giganteum (young shoots) 1:20 A 

Grape Vine – Vitis Vinifera (bud of leaves) 1:10 P Contains fumaric acid. 

Grey Alder – Alnus Incana (bud of leaves) 1:20 A 

Hawthorn – Crataegus Oxyacantha/Monogyna (bud of leaves) 1:10 P contains 15 compounds that 
contribute to Nrf2 activation. 

Hazel – Corylus Avellana (bud of leaves) 1:20 A 

Hedge Maple – Acer Campestre (bud of leaves) 1:20 P Contains fumaric acid. 

Holly – Ilex Aquifolium (young shoots) 1:20 P All of the many chlorogenic acid derivatives found in Holly 
are all activators Nrf2. The much higher concentration of chlorogenic acid making this plant a Polycrest 
Cholagogue. 

Hops – Humulus Lupulus (bud of flowers) 1:10 P contains 12 compounds that contribute to Nrf2 
activation. 

Hornbeam – Carpinus Betulus (bud of leaves) 1:10 P  

Horse Chestnut – Aesculus Hippocastanum (bud of leaves) 1:20 P Contains fumaric acid and 22 other 
compounds activator of Nrf2. 

Horsetail – Equisetum Arvense (young shoots) 1:20 P contains over 12 compounds that contribute to 
Nrf2 activation. 

Judas Tree – Cercis Siliquastrum (bud of leaves) 1:20 P contains 11 compounds that contribute to Nrf2 
activation. 

Juniper – Juniperus Communis (young shoots) 1:20 A/P when positive with HPV. Contains fumaric acid. 

Lemon Tree – Citrus Limonum (bark) 1:20 P 

Lilac – Syringa Vulgaris (bud of leaves) 1:20 P contains 13 compounds that contribute to Nrf2 activation. 

Linden Tree – Tilia Tomentosa (bud of leaves) 1:10/1:20 P contains 15 compounds that contribute to 
Nrf2 activation. 

Maidenhair Tree – Ginkgo Biloba (bud of leaves) 1:10/1:20 P contains 46 compounds that contribute 
to Nrf2 activation making this plant the Nrf2 polycrest. 

Maize – Zea Mays (germinating seeds) 1:20 A 

Marigold – Calendula Officinalis (bud of flowers) 1:10 A 

Maritime Pine – Pinus Pinaster (internal bark) 1:10 P 

Mountain Elm – Ulmus Glabra (bud of leaves) 1:20 P contains only 6 compounds but in very high 
concentration that contribute to Nrf2 activation. 

Mountain Pine – Pinus Montana (bud of leaves) 1:20 P 

Nigella – Nigella Sativa (germinating seeds) 1:10 A 

Oak – Quercus Pedonculata / Robur (bud of leaves) 1:20 A 

Olive – Olea Europaea (young shoots) 1:20 P 

Oriental Plane Tree – Platanus Orientalis (bud of leaves) 1:10 P contains 30 percent compounds all 
known activators of the nuclear factor erythroid-derived 2 (Nrf2). 

Passion Flower – Passiflora Incarnata (bud of flowers) 1:10 P 

Plantain – Plantago Major &/or Lanceolata (bud of leaves) 1:10 A 

Propolis Blend 1:5 P  
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Purple Coneflower – Echinacea Purpurea (embryonic roots) 1:20 A 

Raspberry – Rubus Idaeus (young shoots) 1:20 A 

Rhodiola – Rhodiola Rosea (bud of flowers and embryonic roots) 1:10 A 

Rosemary – Rosmarinus Officinalis (young shoots) 1:5/1:20 P 

Rye – Secale Cereale (germinating seeds) 1:20 P 

Service Tree – Sorbus Domestica (bud of leaves) 1:20 A 

Silver Birch – Betula Verrucosa/Betula pendula Roth (bud of leaves) 1:20 A 

Silver Birch – Betula Verrucosa/Betula pendula Roth (SAP) A 

Sour Cherries Montmorency – Prunus Cerasus (bud of leaves) 1:10 P 

St John’s Wort – Hypericum Perforatum (bud of flowers) 1:20 A 

Sweet Almond – Prunus Amygdalus (bud of leaves) 1:20 A 

Sweet Chestnut – Castanea Sativa (bud of leaves) 1:20 P when positive with HPV. 

Tamarisk – Tamarix Gallica (young shoots) 1:20 P Sulforaphane (SFN) plays an important role in 
preventing oxidative stress by activating the nuclear factor (erythroid derived 2)-like 2 (Nrf2) signaling 
pathway (Oh et al., 2017). 

Valerian – Valeriana Officinalis (embryonic roots) 1:10 A 

Virginia Creeper – Ampelopsis Veitchii (young shoots) 1:20 P 

Walnut – Juglans Regia (bud of leaves) 1:10/1:20 A  

Wayfaring Tree – Viburnum Lantana (bud of leaves) 1:20 A 

Wheatgrass – Triticum Aestivum (germinating seeds) 1:20 P 

White Birch – Betula Pubescens (bud of leaves) 1:20 P 

White Birch – Betula Pubescens (flower male-catkins) 1:20 A 

White Willow – Salix Alba (bud of leaves and flowers) 1:20 A 

Wormwood – Artemisia Annua (young shoots) 1:20 A 

Yarrow – Achillea Millefolium (young shoots) 1:10 P 

Betulinic Acid Concentrate (BAC) P 
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