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ABOUT AOR
Advanced Orthomolecular Research (AOR) is a Canadian company headquartered in Calgary, Alberta. AOR has an
established reputation as the most advanced supplement formulator in the country and throughout the world. It is through 
ethical discipline and evidenced-based science that we lead and advance the natural health industry. For more information, 
please visit aor.ca.

AOR PRODUCT PATH
From raw material selection to manufacturing and shipping of final packaged goods, AOR adheres to the strictest of quality 
control standards. Our products represent innovative ideas and thoughtfully researched concepts with advanced techniques 
to develop products of superior quality and effectiveness - bringing you “Innovation you can trust”.

Use only the minimal 
required non-medicinal 
ingredients (NMI) when 

necessary. Where possible 
we use NMI’s declared 

“clean-label”
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Red Yeast Rice
A natural alternative for cholesterol support

P RODUCT S P OTLIGHT

SUPPLEMENT FACTS

Medicinal Ingredients:
Red Yeast Rice Extract 110 mcg

Red Yeast Rice

NPN: 80091703

AOR 04417 30 capsules

Serving Size  
1 capsule

NPN: 80091703

AOR 04415 60 capsules

Serving Size  
1 capsule

Non-medicinal Ingredients
Microcrystalline cellulose and corn starch. Capsule: hypromellose and sodium copper chlorophyllin.

Adult dosage: Take one to two capsules daily, or as directed by a qualified health care practitioner.
Cautions: Do not use if you are pregnant or plan to become pregnant. Consult a qualified health care practitioner prior to 
use if you are breastfeeding, suffering from liver or kidney disease, have received an organ transplant, if you are taking 
other medication; particularly cyclosporine, blood thinners, blood lipid lowering medications, blood pressure medications or 
antidiabetic drugs, or for use beyond eight weeks. If you experience muscle pain, tenderness and/or weakness, discontinue 
use and consult a health care practitioner.
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1. SUMMARY
Red Yeast Rice (RYR) has been used in food and traditional medicine for thousands of years in China for cardiovascular 
support. An extract from RYR has been fermented with the yeast Monascus purpureus, which creates compounds that have 
been clinically shown to inhibit the production of cholesterol in the liver.
Unlike many other red yeast rice supplements on the market, AOR’s Red Yeast Rice with Ankascin 568-R is subjected to a 
patented extraction process that removes citrinin, a toxic by-product of the fermentation process. Most RYR products on 
the market also contain monacolin K, a compound that is associated with side effects similar to statin drugs. These side 
effects can include myopathy, muscle pain and weakness, and rhabdomyolysis, a condition in which muscle fibres break 
down, releasing harmful substances into the bloodstream which can affect the liver and kidneys.

2. BACKGROUND
Cardiovascular disease (CVD) is among the leading causes of death across the world. About 130,000 Canadians develop CVD 
each year, and there are 50,000 related deaths.¹ The major risk factors for CVD include smoking, stress, high blood pressure, 
and diet. These factors contribute to the development of atherosclerosis, which results in arterial blockade and an elevated 
risk of congestive heart failure, heart attacks, and strokes. Experimental, epidemiological, genetic and clinical studies over 
the past 50 years have consistently shown that the risk of CVD is directly and proportionally related to plasma levels of 
low-density lipoprotein cholesterol (LDL-C).² The use of statins to lower plasma LDL-C effectively reduces the risk of death 
due to CVD. Nevertheless, there are several situations in which such a treatment strategy is either insufficient or unsuitable. 
For instance, some patients fail to lower their LDL-C sufficiently with pharmacological treatments alone. Others stop statin 
treatment prematurely, due to the onset of adverse effects such as liver damage or myopathy.³ Individuals at high risk of 
hypercholesterolemia may wish to adopt a prophylactic approach to management of their cardiovascular health. Since statin 
use is not appropriate in such situations,⁴ there remains a need for safe, well-tolerated supplements to help people attain 
such health goals. 
Red yeast rice (RYR) is derived from the fermentation of cooked rice with a purplish-red mold, Monascus purpureus. RYR has 
been a staple of Chinese food for hundreds of years, and is commonly used in traditional Chinese medicine to manage CVD.⁵ 
RYR contains several active ingredients, including a class of statin-like molecules known as monacolins. 
Remarkably, the first statin drug, lovastatin, was originally isolated as a cholesterol-lowering compound present in M. purpureus 
fermentates.⁶ This compound, originally named monacolin K, is among several statinlike molecules present in RYR. 
While several experimental and clinical studies have demonstrated the effectiveness of red yeast rice extracts in reducing 
plasma LDL-C,⁷-⁹ the risk of statin-related adverse events has prompted interest in other M. purpureus-derived molecules 
with similar effects. Red yeast rice extracts effectively lower plasma LDL-C even in patients that are intolerant to statins,10 
and with efficacy comparable to much higher doses of lovastatin.¹¹ This suggests that molecules other than monacolin K 
contribute to the beneficial effects of RYR. 
Monascin and ankaflavin are yellow pigments produced by all strains of M. purpureus, including those that do not produce 
monacolin K.¹² Several lines of evidence, including randomized controlled trials, indicate that these pigments can reduce 
plasma LDL-C and triglycerides without the safety concerns associated with statins. The present RYR product contains a 
minimum of 3% monascin and 1% ankaflavin, and is free of monacolin K or other potentially toxic fungal metabolites. 
The relevant clinical studies, as well as available data on mechanisms of action, are described below.
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3. CLINICAL STUDIES
A randomized, placebo-controlled clinical study was designed to assess the efficacy of RYR in reducing plasma cholesterol 
and triglycerides.¹³ A total of 60 patients were randomized to receive two RYR capsules a day, or placebos, for eight weeks. 
Each capsule contained 110 mg of RYR, including 3 mg of monascin and 1.5 mg of ankaflavin. Statistical analyses focused on 
the 21 patients who completed the study. In the RYR group, plasma LDL-C was 15% lower by four weeks of treatment, and 
remained stable to the end of the study. Triglycerides decreased by 25%, and total cholesterol dropped by 12%.
In a second randomized controlled trial, 39 patients with moderately elevated fasting blood glucose levels were randomized 
to receive two RYR capsules (220 mg total) a day, or placebos, for 12 weeks.¹⁴ Patients’ blood samples were collected at 
four-week intervals during the trial, and four weeks afterwards (16 weeks after trial start). In the RYR group, the mean fasting 
blood glucose decreased by 9% after six weeks, returning to baseline four weeks after the end of the trial. Similarly, plasma 
LDL-C decreased by 8% after six weeks, but had returned to baseline at 12 weeks. There were no significant changes in 
blood glucose or LDL-C in the placebo patients.
A third randomized controlled trial was designed to evaluate the effect of a lower RYR dose (one capsule a day) on total and 
LDL cholesterol in individuals with moderate hypercholesterolemia.15 A total of 40 patients were randomized to receive 
once-daily RYR or a placebo for eight weeks. Patients’ blood samples were collected every four weeks, and four weeks after 
trial completion. In the RYR group, there was a 20% reduction in plasma LDL-C after four weeks, which was maintained at 
eight weeks; LDL-C levels returned to baseline after the four-week washout period. Similarly, there was a 12% reduction in 
total cholesterol by four weeks of treatment. There were no changes in total cholesterol or LDL-C in the placebo group. 
Taken together, these studies show that monacolin K-free RYR is effective at managing moderately-elevated plasma levels 
of LDL-C.
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PHARMACOLOGY
THE CHOLESTEROL SIGNALING AXIS
Cholesterol is an essential part of the plasma membrane surrounding every cell, and of the membranes enclosing organelles 
within the cell. It is needed to maintain membrane fluidity at different temperatures, and under variable stress conditions. 
Cells can produce their own cholesterol, or import it from the blood. The cell-endogenous synthesis pathway involves a 
series of polymerization steps that start with acetyl CoA. The rate-limiting step is the conversion of 
3-hydroxy-3-methylglutarate-coenzyme A (HMG-CoA) to mevalonate by HMG-CoA reductase.16 Since 70% of serum 
cholesterol is synthesized in the body, control of this process is an effective method to regulate cholesterol availability. 
When HMG-CoA reductase is blocked by statins, the cells will instead import cholesterol from their environment, using cell-
surface LDL receptors. This is the primary process by which LDL-C is cleared from the blood. The cholesterol synthesis and 
import pathways are regulated by feedback inhibition, such that when cells have adequate cholesterol, they down-regulate 
expression of LDL receptors, and of genes required for cholesterol synthesis.
An excess of dietary cholesterol elevates plasma levels of LDL-C, leading to formation of atherosclerotic plaques. 
Briefly, LDL particles are comprised of cholesteryl esters. When the particles become embedded in arterial endothelial walls, 
the esters are oxidized, creating a range of active metabolites. The oxidation of cholesteryl esters is a critical initiating step 
in the formation of atherosclerotic plaques. The presence of oxidized metabolites attracts macrophages to the site, which 
initiate an inflammatory cascade that progresses into an atherosclerotic lesion.16

CHOLESTEROL-LOWERING ACTIVITIES OF RYR AND ITS CONSTITUENTS
The precise mechanism of action of monacolin K-free RYR is not well understood. Monacolin K is the most potent statin or 
statin-analogue normally found in RYR; however, other monacolins such as monacolin M, monacolin X, and dihydromonacolin L 
also inhibit HMG-CoA.17,18 The levels of these metabolites in RYR, however, is low. 
In pre-clinical studies using hyperlipidemic hamsters, administration of purified monascin and ankaflavin was as effective 
at reducing plasma LDL-C and triglycerides as lovastatin.19 Similar results were reported in hyperlipidemic rats20 and in 
an adipocyte cell line.21 Mechanistic studies suggest that these effects may involve inhibition of cellular pathways driving 
inflammation, such as the NF-κB pathway.22 The effect of this is to reduce production of reactive oxygen species that 
promote development of atherosclerotic plaques on blood vessel walls.23

RYR also contains flavonoids,24 which have a well-characterized ability to reduce the risk of CVD.25-27 The mechanisms 
include direct inhibition of HMG-CoA reductase,28 blocking the oxidation of LDL cholesterol,25 inhibition of inflammatory 
responses associated with atherosclerosis,29 and removal of cholesterol from existing plaques.27

PHARMACOKINETICS
There is no information on the pharmacokinetics or distribution of the active constituents of monacolin K-free RYR. The efficacy 
of once-daily doses of RYR in clinical trials suggests bioavailability and timeline of metabolism similar to those of statins.
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ADVERSE EFFECTS
The absence of monacolin K is key to the safety profile of the present Red Yeast Rice supplement. There have been three 
clinical studies conducted for this product, involving doses of 110 mg/day to 220 mg/day for up to 12 weeks.13-15 
No adverse events were reported in any of these studies. This RYR supplement is included among the FDA’s list of 
New Dietary Ingredients that are reasonably expected to be safe.30 The biological activity of RYR pigments has been 
characterized.31,32

INTERACTIONS
Red Yeast Rice should not be used by individuals who are pregnant or planning to become pregnant. Drug interactions 
normally listed for red yeast rice extracts are due to the presence of monacolin K in such formulations. Whereas the current 
supplement lacks any detectable monacolin K, there is the slight possibility that interactions may emerge with respect to 
other RYR constituents. The advice of a healthcare practitioner is recommended for individuals who are breastfeeding, are 
taking other medications, particularly cyclosporine, blood thinners, blood lipid-lowering agents, blood pressure medications, 
or anti-diabetic drugs, suffering from liver or kidney disease, have received an organ transplant, or for use beyond eight 
weeks. Use of RYR should be discontinued upon experience of muscle pain, tenderness and/or weakness.

INTERACTIONS
• Antioxidant 

• Cardiovascular health

CONCLUSION
Red Yeast Rice is effective to help manage cardiovascular health, through maintenance of normal plasma levels of LDL-C 
and triglycerides.



p. 8

MONOGR APH RE D YE AST RICE

REFERENCES
1. Hu XF, Young K, Chan HM. Estimating cardiovascular disease 

incidence from prevalence: a spreadsheet based model. BMC 
Med Res Methodol. 2017;17(1):9. doi:10.1186/s12874-016-0288-y.

2. Ference BA, Ginsberg HN, Graham I, et al. Low-density 
lipoproteins cause atherosclerotic cardiovascular disease. 1. 
Evidence from genetic, epidemiologic, and clinical studies. 
A consensus statement fromthe European Atherosclerosis 
Society Consensus Panel. Eur Heart J. 2017;38(32):2459-2472. 
doi:10.1093/eurheartj/ ehx144.

3. Patel J, Martin SS, Banach M. Expert opinion: the 
therapeutic challenges faced by statin intolerance. Expert 
Opin Pharmacother. 2016;17(11):1497-1507. doi:10.108 
0/14656566.2016.1197202.

4. Demasi M. Statin wars: have we been misled about the 
evidence? A narrative review. Br J Sports Med. 2018;In 
press:bjsports-2017-098497. doi:10.1136/ bjsports-2017-098497.

5. Kalaivani M, Sabitha R, Kalaiselvan V, Rajasekaran A. Health 
Benefits and Clinical Impact of Major Nutrient, Red Yeast Rice: A 
Review. Food Bioprocess Technol. 2010;3(3):333-339. doi:10.1007/
s11947-009-0197-8.

6. Endo A. Monacolin K, a new hypocholesterolemic agent produced 
by a Monascus species. J Antibiot (Tokyo). 1979;32(8):852-854. 
doi:10.7164/antibiotics.32.852.

7. Lin C-C, Li T-C, Lai M-M. Efficacy and safety of Monascus 
purpureus Went rice in subjects with hyperlipidemia. Eur J 
Endocrinol. 2005;153(5):679-686. doi:10.1530/ eje.1.02012.

8. Gheith O, Sheashaa H, Abdelsalam M, Shoeir Z, Sobh M. Efficacy 
and safety of Monascus purpureus Went rice in subjects with 
secondary hyperlipidemia. Clin Exp Nephrol. 2008;12(3):189-194. 
doi:10.1007/s10157-008-0033-x.

9. Lu Z, Kou W, Du B, et al. Effect of Xuezhikang, an Extract From 
Red Yeast Chinese Rice, on Coronary Events in a Chinese 
Population With Previous Myocardial Infarction. Am J Cardiol. 
2008;101(12):1689-1693. doi:10.1016/j.amjcard.2008.02.056.

10. Becker DJ, Gordon RY, Halbert SC, French B, Morris PB, Rader DJ. 
Red yeast rice for dyslipidemia in statin-intolerant patients: a 
randomized trial. Ann Intern Med. 2009;150(12):830-839, W147-
9. http://www.ncbi.nlm.nih.gov/pubmed/19528562. Accessed 
February 21, 2018.

11. Heber D, Yip I, Ashley JM, Elashoff DA, Elashoff RM, Go VL. 
Cholesterol-lowering effects of a proprietary Chinese red-yeast-
rice dietary supplement. Am J Clin Nutr. 1999;69(2):231-236. 
http://www.ncbi.nlm.nih.gov/pubmed/9989685. Accessed 
February 21, 2018.

12. Gold KR, Gold R, Avula B, Khan IA. The Red Yeast Rice 
story: How to manufacture a tall tale from nature. 2018. 
doi:10.1177/2047487317739080.

13. Chen C-L, Tseng J-H, Pan T-M, Hsiao S-H. A Randomized, Double-
Blind Clinical Study on Blood Pressure Reduction and Blood 
Lipid Profile Amelioration on Treatment with Ankascin 568. Chin 
J Physiol. 2017;60(3):158-165. doi:https://dx.doi.org/10.4077/
CJP.2017.BAF452.

14. Wang YR, Liu SF, Shen YC, et al. A randomized, double-blind 
clinical study to determine the effect of ANKASCIN 568 plus on 
blood glucose regulation. J Food Drug Anal. 2017;25(2):409-416. 
doi:10.1016/j.jfda.2016.06.011.

15. Liu SF, Wang YR, Shen YC, et al. A randomized, double-blind 
clinical study of the effects of Ankascin 568 plus on blood lipid 
regulation. J Food Drug Anal. 2016;6(110):393-400. doi:10.1016/j.
jfda.2017.04.006.

16. Goldstein JL, Brown MS. A century of cholesterol and coronaries: 
From plaques to genes to statins. Cell. 2015;161(1):161-172. 
doi:10.1016/j.cell.2015.01.036.

17. Endo A, Hasumi K, Nakamura T, Kunishima M, Masuda M. 
Dihydromonacolin L and monacolin X, new metabolites 
which inhibit cholesterol biosynthesis. J Antibiot (Tokyo). 
1985;38(3):321-327. http://www.ncbi.nlm.nih.gov/
pubmed/3839224. Accessed February 21, 2018.

18. Endo A, Komagata D, Shimada H. Monacolin M, a new inhibitor 
of cholesterol biosynthesis. J Antibiot (Tokyo). 1986;39(12):1670-
1673. http://www.ncbi.nlm.nih. gov/pubmed/3818440. Accessed 
February 21, 2018.

19. Lee CL, Hung YP, Hsu YW, Pan TM. Monascin and ankaflavin have 
more anti-atherosclerosis effect and less side effect involving 
increasing creatinine phosphokinase activity than monacolin K 
under the same dosages. J Agric Food Chem. 2013;61(1):143-150. 
doi:10.1021/jf304346r.

20. Lee CL, Wen JY, Hsu YW, Pan TM. The blood lipid regulation 
of Monascus-produced monascin and ankaflavin via the 
suppression of low-density lipoprotein cholesterol assembly 
and stimulation of apolipoprotein A1 expression in the liver. 
J Microbiol Immunol Infect. 2015;51(1):27-37. doi:10.1016/j.
jmii.2016.06.003.

21. Jou PC, Ho BY, Hsu YW, Pan TM. The effect of monascus 
secondary polyketide metabolites, monascin and ankaflavin, on 
adipogenesis and lipolysis activity in 3T3-L1. J Agric Food Chem. 
2010;58(24):12703-12709. doi:10.1021/jf103121c.

22. Yang H-J, Tang L-M, Zhou X-J, et al. Ankaflavin ameliorates 
steatotic liver ischemia-reperfusion injury in mice. Hepatobiliary 
Pancreat Dis Int. 2015;14(6):619-625. http://www.ncbi.nlm.nih.
gov/pubmed/26663010. Accessed February 21, 2018.

23. Lin C-P, Lin Y-L, Huang P-H, Tsai H-S, Chen Y-H. Inhibition of 
endothelial adhesion molecule expression by Monascus purpureus-
fermented rice metabolites, monacolin K, ankaflavin, and monascin. 
J Sci Food Agric. 2011;91(10):1751-1758. doi:10.1002/jsfa.4371.



p. 9

MONOGR APH RE D YE AST RICE

24. Park H-J, Kim I-S. Antioxidant activities and anticancer effects 
of red yeast rice grown in the medium containing garlic. Food Sci 
Biotechnol. 2011;20(2):297-302. doi:10.1007/s10068-011-0042-5.

25. McCullough ML, Peterson JJ, Patel R, Jacques PF, Shah R, Dwyer 
JT. Flavonoid intake and cardiovascular disease mortality in a 
prospective cohort of US adults. Am J Clin Nutr. 2012;95(2):454-
464. doi:10.3945/ajcn.111.016634.

26. Wang X, Ouyang YY, Liu J, Zhao G. Flavonoid intake and risk of 
CVD: A systematic review and meta-analysis of prospective 
cohort studies. Br J Nutr. 2014;111(1):1- 11. doi:10.1017/
S000711451300278X.

27. D80073 - AOR - Marketing - Monograph - Red Yeast Rice.indd 7 03 
1:42

28. Millar CL, Duclos Q, Blesso CN. Effects of Dietary Flavonoids 
on Reverse Cholesterol Transport, HDL Metabolism, and HDL 
Function. Adv Nutr An Int Rev J. 2017;8(2):226-239. doi:10.3945/
an.116.014050.226.

29. Leopoldini M, Malaj N, Toscano M, Sindona G, Russo N. On the 
inhibitor effects of bergamot juice flavonoids binding to the 
3-Hydroxy-3-methylglutaryl-CoA Reductase (HMGR) Enzyme. J 
Agric Food Chem. 2010;58(19):10768-10773. doi:10.1021/jf102576j.

30. Kay CD, Pereira-Caro G, Ludwig IA, Clifford MN, Crozier A. 
Anthocyanins and Flavanones Are More Bioavailable than 
Previously Perceived: A Review of Recent Evidence. Annu 
Rev Food Sci Technol. 2017;8(1):155-180. doi:10.1146/annurev-
food-030216-025636.

31. FDA Center for Food Safety and Applied Nutrition. Letter 
from FDA CFSAN to Sunway Biotech Company, Ltd regarding 
NDI 855- Ankascin 568-R. https://www. regulations.gov/
document?D=FDA-2015-S-0023-0004. Published 2016. Accessed 
February 21, 2018.

32. Martínková L, Patáková-Jůzlová P, Křen V, et al. Biological 
activities of oligoketide pigments of Monascus purpureus. Food 
Addit Contam. 1999;16(1):15-24. doi:10.1080/026520399284280.

33. Patakova P. Monascus secondary metabolites: Production and 
biological activity. J Ind Microbiol Biotechnol. 2013;40(2):169-181. 
doi:10.1007/s10295-012-1216-8.



p. 10

MONOGR APH RE D YE AST RICENotes



p. 11

MONOGR APH RE D YE AST RICENotes




