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Discussion
Nrf2 (NF-E2-related factor 2), a transcription factor in humans that is encoded 
by the NFE2L2 gene, regulates the expression of a set of antioxidant and 
detoxifying genes. In an unstressed state, Nrf2 is anchored in the cytoplasm 
by its specific inhibitor Keap1 
(kelch-like ECH-associated protein 1). Keap1 functions as a sensor for 
oxidants and electrophilic xenobiotics. In the presence of any of these 
substances, Keap1 gives up its inhibition of Nrf2. This action stabilizes Nrf2, 
allowing it to accumulate in the nucleus and bind to the antioxidant response 
element (ARE) located in the enhancers of its target genes. Under this 
circumstance, Nrf2 then upregulates a variety of antioxidant enzymes and 
detoxifying proteins.[1-3]

A variety of natural substances have been shown to influence the Nrf2 pathway: 

Glucoraphanin, a naturally occurring isothiocyanate derived from broccoli, is 
hydrolyzed into sulforaphane (SFN) upon consumption. SFN induces phase 2 
cytoprotective enzymes, supporting the body’s cellular response systems. SFN 
may modify critical cysteine residues of Keap1, leading to Nrf2 stabilization 
and activation of the ARE, thereby inducing phase 2 enzymes.[3] A review 
of various Nrf2 activators suggests that broccoli-derived SFN has exhibited 
more capacity than many other phytochemicals to activate Nrf2 to induce 
the expression of cytoprotective genes that play a key role in cellular defense 
mechanisms, including redox status and detoxification. This activity can be 
attributed to its lipophilic nature and low molecular weight, which make it 
highly bioavailable.*[4]

Pterostilbene (PTS) is a naturally occurring phenolic compound/analog 
of resveratrol that has demonstrated cytotoxic, cytokine-inhibiting, and 
antioxidant properties.[5] It has been suggested that PTS can increase the 
protein and mRNA expression of Nrf2. There is evidence that Nrf2-mediated 
attenuation of oxidative stress and cytokine induction could be partially 
responsible for the potential effect of PTS on cell-life regulation. In rat and 
animal studies, resveratrol/pterostilbene have been shown to upregulate a 
significant number of genes involved in mitochondrial function as well as to 
modulate cholinergic neurotransmission and activate the Nrf2 pathway to 
promote transcription of antioxidant genes.[2,5] Although research has provided 
insights into the mechanism of action of PTS, additional research is warranted 
to elucidate its roles in the human body.*[6]

Curcumin’s array of biological activities stems from its cytokine-balancing 
activity, antioxidant properties, and induction of phase 2 detoxifying enzymes 
such as heme oxygenase-1 (HO-1).[7] Because of curcumin’s rapid plasma 
clearance and poor gut absorption, its bioavailability is relatively poor.[8] 
However, in a pilot crossover study, Antony et al compared the bioavailability 
of three forms of curcumin: BCM-95®, normal curcumin, and a non-controlled-
release curcumin-lecithin-piperine formula. The data demonstrated that the 
absorption of curcumin from BCM-95 was fast, peaked at 4.5 hours with a 
gradual decline, and was still detectable in the blood at eight hours. The other 
formulas showed slower curcumin absorption with an earlier peak and rapid 
disappearance from the blood after 4.5 hours. The relative bioavailability 
of BCM-95 was approximately 6.93-fold higher than normal curcumin and 
6.3-fold higher than the non-controlled-release curcumin-lecithin-piperine 
formula. According to the researchers, the results of this study indicate that 
the BCM-95 curcumin was “absorbed early and retained longer” compared to 
other forms. Nrf2 Gene-R8 features patented BCM-95.*[9] 

Purification of curcumin yields the curcuminoids demethoxycurcumin and 
bisdemethoxycurcumin. The ability of these curcuminoids to induce the 
expression of HO-1 and to translocate Nrf2 to the nucleus of pancreatic beta 
cells suggests that they may play a role in modulating the body’s natural 
cellular defense pathways.[7,8,10] Overall, evidence indicates that curcumin 
exhibits its beneficial effect against oxidative stress through various cellular 
signaling pathways, including hepatic Nrf2/ARE/Keap1 signaling.*[1,11]

Green Tea’s major polyphenol, (-)-epigallocatechin-3-gallate (EGCG), has 
been shown to modulate several cellular signaling pathways for regulating 
cellular proliferation and apoptosis, thereby exerting protective actions on a 
variety of cells.[12] EGCG modulates the redox-sensitive transcription factor 
Nrf2, which plays a key role in activating detoxifying enzyme HO-1 as well as 
other phase 2 enzymes.*[13,14]

XYMOGEN’s Nrf2 Gene-R8 formula is a promising approach to supporting 
antioxidant activity by transcriptionally promoting the activity of the Nrf2/ARE 
pathway.*



E X C L U S I V E  •  P A T E N T E D

Rev. 11/03/20

© XYMOGEN
CAN-DRS-09

References

1. Paunkov A, Chartoumpekis DV, Ziros PG, et al. Antioxidants (Basel). 
2019 Sep 1;8(9): E353. doi:10.3390/antiox8090353.

2. Xue EX, Lin JP, Zhang Y, et al. Oncotarget. 2017 Jun 27;8(26):41988-
42000. doi:18632/oncotarget.16716.

3. Keum YS. Ann N Y Acad Sci. 2011 Jul;1229:184-9. doi:10.1111/
j.1749-6632.2011.06092.x.

4. Houghton CA, Fassett RG, Coombes JS. Oxid MedCell Longev. 
2016;2016:7857186. doi:10.1155/2016/7857186.

5. Kosuru R, Rai U, Prakash S, et al. Eur J Pharmacol. 2016 Oct 
15;789:229-243. doi:10.1016/j.ejphar.2016.07.046.

6. Bhakkiyalakshmi E, Dineshkumar K, Karthik S, et al. Bioorg Med Chem. 
2016 Aug 15;24(16):3378-86. doi:10.1016/j.bmc.2016.05.011.

7. Kim J, Lee HJ, Lee KW. J Neurochem. 2010 Mar;112(6):1415-30. 
doi:10.1111/j.1471-4159.2009.06562.x.

8. Aggarwal BB, Harikumar KB. Int J Biochem Cell Biol. 2009 
Jan;41(1):40-59. doi:10.1016/j.biocel.2008.06.010.

9. Antony B, Merina B, Iyer VS, et al. Indian J Pharm Sci. 2008 Jul-
Aug;70(4):445-9. doi:10.4103/0250-474X.44591.

10. Pugazhenthi S, Akhov L, Selvaraj G, et al. Am J Physiol Endocrinol 
Metab. 2007 Sep;293(3):E645-55. doi:10.1152/ajpendo.00111.2007.

11. Farzaei MH, Zobeiri M, Parvizi F, et al. Nutrients. 2018 Jul 1;10(7):855. 
doi:10.3390/nu10070855.

12. Singh BN, Shankar S, Srivastava RK. Biochem Pharmacol. 2011 Dec 
15;82(12):1807-21. doi:10.1016/j.bcp.2011.07.093.

13. Zhang ZM, Yang XY, Yuan JH, et al. Chin Med J (Engl). 2009 Jul 
20;122(14):1660-5. doi:10.3760/cma.j.issn.0366-6999.2009.14.011.

14. Na HK, Kim EH, Jung JH, et al. Arch Biochem Biophys. 2008 Aug 
15;476(2):171-7. doi:10.1016/j.abb.2008.04.003.

Additional references available upon request

Nrf2 Gene-R8 
Medicinal Ingredients (per vegetarian capsule)
Glucoraphanin (from broccoli extract)(Brassica oleracea italica)(seed)(truebroc®) ........................... 30 mg
Green tea (Camellia sinensis, Leaf) ............................................................................................. 200 mg
(60% Catechins, 30% Epigallocatechin 3-gallate, 6% Caffeine)                                                                   
Curcumin (Curcuma longa  (rhizome) - root)................................................................................. 130 mg

Pterostilbene ................................................................................................................................. 50 mg

Non-Medicinal Ingredients 
Hypromellose, magnesium stearate, stearic acid, silica.

Recommended Dose

Adults: Take 1 capsule daily with food, or as directed by a healthcare practitioner.

Consult a healthcare practitioner for use beyond 8 weeks.

Consult a healthcare practitioner prior to use if you are pregnant, breastfeeding, or taking anti-
platelet medication or blood thinners; or if you have gallstones, a bile duct obstruction, stomach 
ulcers, excess stomach acid, an iron deficiency, or a liver disorder. If you are taking any other 
medications or natural health products, consult a health care practitioner prior to use, as black 
pepper / piperine may alter their effectiveness.

Stop use and consult a healthcare practitioner if you develop symptoms of liver trouble such as 
yellowing of the skin/eyes (jaundice), stomach pain, dark urine, sweating, nausea, unusual tired-
ness and/or loss of appetite. Rare, unpredictable cases of liver injury associated with green tea 
extract-containing products have been reported.
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truebroc® Produced under US patent 6,521,818 
licensed from Brassica Protection Products LLC; 
truebroc is a registered trademark of Brassica 
Protection Products LLC.


