
Aflatoxins as a class are acutely toxic, especially Aflatoxin B1. This mycotoxin and its metabolites are carcinogenic, 
mutagenic, cause liver injury, such as hepatitis and cirrhosis, and are correlated with hepatocellular carcinoma. 
Aflatoxin is the most potent hepatocarcinogen recognized in mammals and is listed as a Group I carcinogen by the 
International Agency for Research on Cancer. 

Pulmonary effects lead to increased susceptibility to respiratory viral 
infections primarily due to immune impairment. Aflatoxin’s propensity 
to reduce defenses against viruses may explain its association with 
virally-induced carcinomas. 

Aflatoxin is a teratogen, and in pregnant women, may increase the 
risk for anemia, premature birth, and pregnancy loss. 

If allowed to be converted to its reactive epoxide by mono-
oxygenase enzyme systems (cytochrome P450-dependent), 
Aflatoxin causes rampant oxidative stress leading to cytotoxicity, 
including apoptosis and genotoxicity to nucleic acids and proteins, 
such as DNA and RNA. 

Phase II conjugation to glutathione (mediated by glutathione S-
transferase) is a key detoxification pathway. Aflatoxins are 
secondarily hydroxylated and demethylated. Polymorphisms in 
CYP3A5 affect susceptibility. 

HEALTH IMPACTS 
Hepatotoxic, hepatocarcinogenic, nephrotoxic, carcinogenic, 
mutagenic, genotoxic, teratogenic, immunotoxic, neurotoxic, 
cardiotoxic. 

Liver. Potential to cause hepatitis, cirrhosis, and liver immunological 
damage. Aflatoxin has a causal association with hepatocellular 
carcinoma, which includes a synergistic interaction with Hepatitis B, 
as well as EBV reactivation, and EBV-associated Burkitt’s 
lymphoma. 

Respiratory. Induces TNF-α-dependent lung inflammation, 
enhancing oxidative DNA damage to alveolar cells. According to 
pulmonary studies on mice with swine influenza virus, Aflatoxin 
enhanced viral replication, inflammation, hemorrhage, and necrosis 
of the lungs. 

Immune. Suppresses innate and acquired immunity at subacute 
levels. Decreases lymphocytes & sIgA. Induces activation of the EBV 
lytic cycle, increasing EBV load and triggering EBV-driven cellular 
transformation in primary human B cells, acting as a cofactor in 
EBV-mediated carcinogenesis. 

GI. Microbiome alterations by reduction of beneficial bacteria 
accompanied with an increase in gut pathogens, such as shiga-toxin 
producing E.Coli. 
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MOLD SOURCES 
Aspergillus flavus, A. parasiticus 

COLOR 
Tend to be light green, but can take on 
any color, even “black mold” color, 
depending on substrate 

FAVORITE BUILDING MATERIAL 
Flooring, concrete, carpet, plywood, 
drywall, ceiling tiles, paper, cardboard, 
modified wood products, leather

SIGNS 
Dark Urine 

SYMPTOMS 
Fatigue 
Insomnia 
Anemia 
Progressive inflammation 
Metabolic acidosis 
Accelerated aging 
Reduced immunity 
Cognitive dysfunction or decline 
Incoordination 
Headache 
Visual fatigue 
Chronic sinusitis 
Hepatic pain or fullness 
Loss of appetite 
Nausea, vomiting 
Dysbiosis 
Jaundice 
Hepatocellular carcinoma 
Chemical sensitivity 
Toxic metal accumulation 
Steroidal hormone imbalance 
Miscarriage or preterm birth 
Stunted growth in children

THIS INFORMATION IS PROVIDED AS A SCIENTIFIC EDUCATIONAL RESOURCE FOR THE USE OF PHYSICIANS AND OTHER LICENSED HEALTHCARE 
PRACTITIONERS. RECOMMENDATIONS ARE PRIMARILY BASED ON DATA ADAPTED FROM ANIMAL AND MOLECULAR STUDIES. DUE TO THE LACK OF HUMAN 
CLINICAL TRIALS. ALL RECOMMENDATIONS REGARDING PROTOCOLS, DOSING, PRESCRIBING AND/OR USAGE INSTRUCTIONS SHOULD BE TAILORED TO THE 
INDIVIDUAL NEEDS OF THE PATIENT CONSIDERING THEIR MEDICAL HISTORY. THIS INFORMATION IS NOT INTENDED FOR USE BY CONSUMERS.



Pregnancy. Crosses the placenta. Increases the risk of adverse birth outcomes and impairs intrauterine fetal 
growth. In neonates, it lowers birth weight, reduces head circumference, and increases risk of jaundice in addition 
to developmental, behavioral, and reproductive consequences. 

Growth. Correlated with growth suppression and malnutrition in children. 

Neurotoxic. Stops cell cycle progression and proliferation in human brain astrocytes by increasing the 
mitochondrial depolarization, oxidative stress, and calcium influx in both the cytosol and mitochondria. 

TREATMENT OPTIONS 
*Note: the doses listed are intended for when each item is used as a standalone therapy. When multiple items are combined, they often 

work synergistically, meaning lower doses can typically achieve similar effectiveness due to their complementary effects. 

Therapeutic Diet ~ 
Antioxidant-rich diet, including colorful fruits and vegetables, such as berries, leafy greens, beets, bell peppers, 
and brassicaceae family vegetables—broccoli, kale, cauliflower, Brussel sprouts, cabbage, collards, rabe, radish. 
Protein-rich diet high in essential fatty acids, such as wild-caught fish, wild game, pasture-raised chicken eggs. 

Green tea. 2-4 cups daily. Protective against Aflatoxin-induced cell injury. 

Binder. 2 Tbsp rice bran (ideally purple rice bran) daily as an insoluble fiber binder, possible antimutagen. 

Vitamin D. Vitamin D receptor in intestine & kidney is significantly down-modulated after aflatoxin exposure. 
Dose to lab values of 60-90 ng/ml (150-225 nmol/L) for a minimum of 3 months in order to up-regulate 
receptors. 

Vitamin E as Tocotrienols. Immunoprotective.* (Aflatoxin-specific effect.) 
Dose: 200IU daily. 

DHA (docosahexaenoic acid). Hepatoprotective, chemopreventive.* (Aflatoxin-specific effect.) 
Dose: 500mg up to three times daily with meals. 

Turmeric (Curcuma longa). Hepatoprotective. Ameliorates Aflatoxin-induced lipid peroxidation. 
Dose: 500mg up to two times daily. Start lower with sensitive patients. 

Glutathione. Up to 450mg liposomal daily. Start very low if still exposed or sensitive. 
Or use glutathione inducers if not tolerated - ALA, NAC, Selenium, Milk thistle. 

Melatonin. Hepatoprotective, cardioprotective. Can be used as a pre-treatment for known exposure events. 
  Dose: start 1mg nightly and titrate to 20mg as tolerated. 
  Dose at dinnertime to mitigate morning grogginess. 

Quercetin. Hepatoprotective, nephroprotective by reducing albumin binding, and genoprotective against Aflatoxin. 
  Dose: 300mg up to four times daily. 

Resveratrol. Chemopreventive, genoprotective.* (Aflatoxin-specific effect.) 
  Initial minimum therapeutic dose: 1 gram trans-resveratrol daily x 2 weeks to reach desired plasma concentration. 
  Follow with maintenance dose: 500mg daily. 

Grape seed extract. Alleviates Aflatoxin-induced immunotoxicity and oxidative stress. 
Dose: 600mg up to two times daily. 

Red sage (Salvia miltiorrhiza/Danshen). Hepatoprotective.* (Aflatoxin-specific effect.) 
Dose: 500mg up to three times daily. 

©  2022 Crista Corporation



©  2022 Crista Corporation

REFERENCES 
Wang Y, Wu J, Wang L, Yang P, Liu Z, Rajput SA, Hassan M, Qi D. Epigallocatechin Gallate and Glutathione Attenuate Aflatoxin B1-Induced Acute Liver 
Injury in Ducklings via Mitochondria-Mediated Apoptosis and the Nrf2 Signalling Pathway. Toxins (Basel). 2022 Dec 15;14(12):876. doi: 10.3390/
toxins14120876. PMID: 36548773; PMCID: PMC9782748. 
Wang X, Wang T, Nepovimova E, Long M, Wu W, Kuca K. Progress on the detoxification of aflatoxin B1 using natural anti-oxidants. Food Chem 
Toxicol. 2022 Nov;169:113417. doi: 10.1016/j.fct.2022.113417. Epub 2022 Sep 9. PMID: 36096290. 
Rasouli H, Nayeri FD, Khodarahmi R. May phytophenolics alleviate aflatoxins-induced health challenges? A holistic insight on current landscape and 
future prospects. Front Nutr. 2022 Oct 28;9:981984. doi: 10.3389/fnut.2022.981984. PMID: 36386916; PMCID: PMC9649842. 
Liu S, Kang W, Mao X, Ge L, Du H, Li J, Hou L, Liu D, Yin Y, Liu Y, Huang K. Melatonin mitigates aflatoxin B1-induced liver injury via modulation of gut 
microbiota/intestinal FXR/liver TLR4 signaling axis in mice. J Pineal Res. 2022 Sep;73(2):e12812. doi: 10.1111/jpi.12812. Epub 2022 Jun 12. PMID: 
35652241. 
Cao W, Yu P, Yang K, Cao D. Aflatoxin B1: metabolism, toxicology, and its involvement in oxidative stress and cancer development. Toxicol Mech 
Methods. 2022 Jul;32(6):395-419. doi: 10.1080/15376516.2021.2021339. Epub 2022 Jan 11. PMID: 34930097. 
Lei L, Liu S, Ye Y, Qiu X, Huang D, Pan D, Chen J, Qian Z, McMillin SE, Vaughn MG, Luo X, Wu K, Xiao S, Li J, Liu M, Yang Y, Lai M, Dong G, Zeng X. 
Associations between Serum Aflatoxin-B1 and Anemia in Pregnant Women: Evidence from Guangxi Zhuang Birth Cohort in China. Toxins (Basel). 2021 
Nov 15;13(11):806. doi: 10.3390/toxins13110806. PMID: 34822590; PMCID: PMC8618761. 
Fan T, Xie Y, Ma W. Research progress on the protection and detoxification of phytochemicals against aflatoxin B1-Induced liver toxicity. Toxicon. 2021 
May;195:58-68. doi: 10.1016/j.toxicon.2021.03.007. Epub 2021 Mar 11. PMID: 33716068. 
Yan H, Ge J, Gao H, Pan Y, Hao Y, Li J. Melatonin attenuates AFB1-induced cardiotoxicity via the NLRP3 signalling pathway. J Int Med Res. 2020 
Oct;48(10):300060520952656. doi: 10.1177/0300060520952656. PMID: 33081548; PMCID: PMC7588772. 
Wu J, Gan Z, Zhuo R, Zhang L, Wang T, Zhong X. Resveratrol Attenuates Aflatoxin B1-Induced ROS Formation and Increase of m6A RNA Methylation. 
Animals (Basel). 2020 Apr 13;10(4):677. doi: 10.3390/ani10040677. PMID: 32294948; PMCID: PMC7222704. 
Caceres I, Khoury AA, Khoury RE, Lorber S, Oswald IP, Khoury AE, Atoui A, Puel O, Bailly JD. Aflatoxin Biosynthesis and Genetic Regulation: A Review. 
Toxins (Basel). 2020 Feb 28;12(3):150. doi: 10.3390/toxins12030150. PMID: 32121226; PMCID: PMC7150809. 
Benkerroum N. Chronic and Acute Toxicities of Aflatoxins: Mechanisms of Action. Int J Environ Res Public Health. 2020 Jan 8;17(2):423. doi: 10.3390/
ijerph17020423. PMID: 31936320; PMCID: PMC7013914. 
Park S, Lee JY, You S, Song G, Lim W. Neurotoxic effects of aflatoxin B1 on human astrocytes in vitro and on glial cell development in zebrafish in vivo. 
J Hazard Mater. 2020 Mar 15;386:121639. doi: 10.1016/j.jhazmat.2019.121639. Epub 2019 Nov 21. PMID: 31787402. 
Chariyakornkul A, Punvittayagul C, Taya S, Wongpoomchai R. Inhibitory effect of purple rice husk extract on AFB1-induced micronucleus formation in 
rat liver through modulation of xenobiotic metabolizing enzymes. BMC Complement Altern Med. 2019 Sep 3;19(1):237. doi: 10.1186/
s12906-019-2647-9. PMID: 31481128; PMCID: PMC6724366. 
Shirani K, Zanjani BR, Mahmoudi M, Jafarian AH, Hassani FV, Giesy JP, Karimi G. Immunotoxicity of aflatoxin M1 : as a potent suppressor of innate and 
acquired immune systems in a subacute study. J Sci Food Agric. 2018 Dec;98(15):5884-5892. doi: 10.1002/jsfa.9240. Epub 2018 Aug 23. PMID: 
30014474. 
Shao P, Guo N, Wang C, Zhao M, Yi L, Liu C, Kang L, Cao L, Lv P, Xing L, Zhang X, Shen H. Aflatoxin G1 induced TNF-α-dependent lung inflammation 
to enhance DNA damage in alveolar epithelial cells. J Cell Physiol. 2019 Jun;234(6):9194-9206. doi: 10.1002/jcp.27596. Epub 2018 Nov 27. PMID: 
30478833. 
Tan H, Chen L, Ma L, Liu S, Zhou H, Zhang Y, Guo T, Liu W, Dai H, Yu Y. Fluorescence Spectroscopic Investigation of Competitive Interactions 
between Quercetin and Aflatoxin B₁ for Binding to Human Serum Albumin. Toxins (Basel). 2019 Apr 9;11(4):214. doi: 10.3390/toxins11040214. PMID: 
30970656; PMCID: PMC6521043. 
Rajput SA, Sun L, Zhang NY, Khalil MM, Ling Z, Chong L, Wang S, Rajput IR, Bloch DM, Khan FA, Shaukat A, Qi D. Grape Seed Proanthocyanidin 
Extract Alleviates AflatoxinB₁-Induced Immunotoxicity and Oxidative Stress via Modulation of NF-κB and Nrf2 Signaling Pathways in Broilers. Toxins 
(Basel). 2019 Jan 7;11(1):23. doi: 10.3390/toxins11010023. PMID: 30621062; PMCID: PMC6356337. 
Rushing BR, Selim MI. Aflatoxin B1: A review on metabolism, toxicity, occurrence in food, occupational exposure, and detoxification methods. Food 
Chem Toxicol. 2019 Feb;124:81-100. doi: 10.1016/j.fct.2018.11.047. Epub 2018 Nov 20. PMID: 30468841. 
Liew WP, Mohd-Redzwan S. Mycotoxin: Its Impact on Gut Health and Microbiota. Front Cell Infect Microbiol. 2018 Feb 26;8:60. doi: 10.3389/
fcimb.2018.00060. PMID: 29535978; PMCID: PMC5834427. 
Smith LE, Prendergast AJ, Turner PC, Humphrey JH, Stoltzfus RJ. Aflatoxin Exposure During Pregnancy, Maternal Anemia, and Adverse Birth 
Outcomes. Am J Trop Med Hyg. 2017 Apr;96(4):770-776. doi: 10.4269/ajtmh.16-0730. PMID: 28500823; PMCID: PMC5392618. 
Chen KH, Gao T, Pan JF, Wei HM, Jia CH, Lan J, Chen ZX, Pan D, Bai XC. [Docosahexaenoic acid inhibits aflatoxin B1-induced migration and invasion 
in hepatocellular carcinoma cells in vitro]. Nan Fang Yi Ke Da Xue Xue Bao. 2016 Jun 20;36(7):952-6. Chinese. PMID: 27435775. 
Long M, Zhang Y, Li P, Yang SH, Zhang WK, Han JX, Wang Y, He JB. Intervention of Grape Seed Proanthocyanidin Extract on the Subchronic Immune 
Injury in Mice Induced by Aflatoxin B1. Int J Mol Sci. 2016 Apr 8;17(4):516. doi: 10.3390/ijms17040516. PMID: 27070584; PMCID: PMC4848972. 
Costanzo P, Santini A, Fattore L, Novellino E, Ritieni A. Toxicity of aflatoxin B1 towards the vitamin D receptor (VDR). Food Chem Toxicol. 2015 
Feb;76:77-9. doi: 10.1016/j.fct.2014.11.025. Epub 2014 Dec 4. PMID: 25483621. 
Türkez H, Sisman T. The genoprotective activity of resveratrol on aflatoxin B₁-induced DNA damage in human lymphocytes in vitro. Toxicol Ind Health. 
2012 Jun;28(5):474-80. doi: 10.1177/0748233711414614. Epub 2011 Sep 12. PMID: 21911429. 
Barcelos GR, Grotto D, Angeli JP, Serpeloni JM, Rocha BA, Bastos JK, Barbosa F Jr. Evaluation of antigenotoxic effects of plant flavonoids quercetin 
and rutin on HepG2 cells. Phytother Res. 2011 Sep;25(9):1381-8. doi: 10.1002/ptr.3436. Epub 2011 Feb 24. PMID: 25363758. 
Obuseh FA, Jolly PE, Jiang Y, Shuaib FM, Waterbor J, Ellis WO, Piyathilake CJ, Desmond RA, Afriyie-Gyawu E, Phillips TD. Aflatoxin B1 albumin 
adducts in plasma and aflatoxin M1 in urine are associated with plasma concentrations of vitamins A and E. Int J Vitam Nutr Res. 2010 
Dec;80(6):355-68. doi: 10.1024/0300-9831/a000021. PMID: 21792816; PMCID: PMC3222292. 
Choi KC, Chung WT, Kwon JK, Yu JY, Jang YS, Park SM, Lee SY, Lee JC. Inhibitory effects of quercetin on aflatoxin B1-induced hepatic damage in 
mice. Food Chem Toxicol. 2010 Oct;48(10):2747-53. doi: 10.1016/j.fct.2010.07.001. Epub 2010 Jul 17. PMID: 20621152. 
Bishayee A, Politis T, Darvesh AS. Resveratrol in the chemoprevention and treatment of hepatocellular carcinoma. Cancer Treat Rev. 2010 
Feb;36(1):43-53. doi: 10.1016/j.ctrv.2009.10.002. Epub 2009 Nov 11. PMID: 19910122. 
Alpsoy L, Yildirim A, Agar G. The antioxidant effects of vitamin A, C, and E on aflatoxin B1-induced oxidative stress in human lymphocytes. Toxicol Ind 
Health. 2009 Mar;25(2):121-7. doi: 10.1177/0748233709103413. PMID: 19458134. 
Verma RJ, Mathuria N. Curcumin ameliorates aflatoxin-induced lipid-peroxidation in liver and kidney of mice. Acta Pol Pharm. 2008 Mar-
Apr;65(2):195-202. PMID: 18666425. 
Mathuria N, Verma RJ. Ameliorative effect of curcumin on aflatoxin-induced toxicity in DNA, RNA and protein in liver and kidney of mice. Acta Pol 
Pharm. 2007 Nov-Dec;64(6):497-502. PMID: 18323242. 
Liu J, Yang CF, Wasser S, Shen HM, Tan CE, Ong CN. Protection of salvia miltiorrhiza against aflatoxin-B1-induced hepatocarcinogenesis in Fischer 
344 rats dual mechanisms involved. Life Sci. 2001 Jun 8;69(3):309-26. doi: 10.1016/s0024-3205(01)01116-x. PMID: 11441922. 
McLean M, Dutton MF. Cellular interactions and metabolism of aflatoxin: an update. Pharmacol Ther. 1995 Feb;65(2):163-92. doi: 
10.1016/0163-7258(94)00054-7. PMID: 7540767.


	PRACTIONER TECH SHEET  |  Aflatoxin

