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Two recent surveys of patients undergoing cardiac surgery reported that 75% (263 of 376) and 81% (224 of 246) of 
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Practice Recommendations  

There is some evidence from randomized clinical trials that guggul (Commiphora mukul), fenugreek 
(Trigonella foenum-graecum), artichoke (Cynara scolymus), yarrow (Achillea wilhelmsii), holy basil 
(Ocimum sanctum), red yeast (Monascus purpureus) rice, eggplant (Solanum melongena), and arjun 
(Terminalia arjuna) reduce serum cholesterol. 

The evidence is not conclusive for any of the products, although preliminary clinical trials seem 
promising; further research is warranted. 

Safety profiles from clinical trials appear encouraging, but the long-term safety has not been 
established; herb-drug interactions may be possible with milk thistle (Silybum marianum), Asian 
ginseng (Panax ginseng), guggul, and fenugreek. 

It is important for physicians to discuss the use of complementary and alternative therapies with their 
patients. 

Objectives To systematically review the clinical evidence for herbal medicinal products in the treatment of 
hypercholesterolemia. 

Study Design A systematic review of randomized clinical trials of herbal medicinal products used to lower 
serum cholesterol. Systematic literature searches were conducted in 6 electronic data-bases. The reference 
lists of all papers and our files were searched for more relevant publications. Experts in the field and 
manufacturers of identified herbal medicinal products were contacted for published and unpublished data. No 
language restrictions were imposed. 

Outcomes Measured All randomized clinical trials of serum cholesterol reduction, in which mono-preparations 
of herbal medicinal products were administered as supplements to human subjects, were included. 

Results Twenty-five randomized clinical trials involving 11 herbal medicinal products were identified. Guggul 
(Commiphora mukul), fenugreek (Trigonella foenum-graecum), red yeast rice, and artichoke (Cynara 
scolymus) have been most extensively studied and have demonstrated reductions in total serum cholesterol 
levels of between10% and 33%. The methodological quality as assessed by the Jadad score was less than 3 
(maximum, 5) for 13 of the 25 trials. 

Conclusions Many herbal medicinal products have potential hypocholesterolemic activity and encouraging 
safety profiles. However, only a limited amount of clinical research exists to support their efficacy. Further 
research is warranted to establish the value of these extracts in the treatment of hypercholesterolemia. 



patients currently use some form of complementary medicine (including herbs, vitamins, supplements, megavitamins, 
prayer, relaxation, spiritual healing, massage, imagery, and lifestyle and diet modifications).1,2 

Many herbal medicinal products are promoted for hypercholesterolemia, including some of the top-selling supplements. It 
is therefore vital to establish both the efficacy of these herbal supplements in reducing serum cholesterol levels and their 
relative safety. This review is an attempt to systematically summarize the evidence from randomized clinical trials for the 
efficacy and safety of lipid-lowering herbal medicinal products. 

  METHODS 

Identification of clinical trials 

To identify clinical trials involving herbal medicinal products with hypocholesterolemic properties, we conducted 
systematic literature searches in the following electronic databases (all from their inception to May 2001): MEDLINE (via 
PubMed), EMBASE, CINAHL, AMED (Alternative and Allied Medicine Database, British Library Medical Information 
Centre), the Cochrane Library (Issue 2, 2001), and CISCOM (Research Council for Complementary Medicine, London, 
UK). The search strategy is summarized in Appendix A (available online at http://www.jfponline.com). 

Further relevant papers were located by hand-searching the reference lists of all papers and departmental files. In 
addition, experts in the field and manufacturers were contacted to provide published and unpublished material. 

Inclusion and exclusion criteria 

Only randomized clinical trials investigating serum cholesterol reduction of monopreparations of herbal medicinal 
products administered as supplements were included. These could be placebo-controlled or equivalent trials. All 
retrieved data including uncontrolled trials, case reports, and preclinical and observational studies were reviewed for 
safety data. No language restrictions were imposed. 

Data extraction and quality assessment 

All articles were read in full. Data relating to sample size, study design, intervention and control, treatment duration, 
primary outcome measures, and results were extracted by the first author and validated by the second. The 
methodological quality of each trial was assessed using the Jadad scoring system,3 which ranges from 0 (poorest) to 5 
(highest). A score of 3 or above indicates reasonable methodological quality. 

  RESULTS 
We identified 11 herbal medicinal products investigated for hypocholesterolemic properties in randomized clinical trials: 
guggul (Commiphora mukul), artichoke (Cynara scolymus), garlic (Allium sativum), fenugreek (Trigonella foenum- 
graecum), red yeast (Monascus purpureus) rice, Asian ginseng (Panax ginseng), yarrow (Achillea wilhelmsii), eggplant 
(Solanum melongena), holy basil (Ocimum sanctum), milk thistle (Silybum marianum), and arjun (Terminalia arjuna). 

The efficacy and safety of garlic has been reviewed extensively elsewhere4–6 and is therefore not discussed in this 
paper. Details of all identified studies are shown in Tables 1–5 (and Table W1, available online at 
http://www.jfponline.com). Guggul, fenugreek, red yeast rice, and artichoke have been studied most extensively; 
randomized clinical trials of these herbal medicinal products with a Jadad score of 3 or above are discussed in more 
depth in Appendix B (available online at http://www.jfponline.com). Table 6 summarizes the adverse events 
experienced by subjects within these clinical trials and potential herb-drug interactions identified from systematic reviews.

Guggul (Commiphora mukul) 



Six randomized clinical trials of guggul, involving 388 patients with different diagnoses, were identified.7-12 Five were 
conducted in India and 1 in the United States; 4 were placebo-controlled; and 1 compared guggul with 2 reference 
compounds. The results suggest reductions in total serum cholesterol from 10% to 27% compared with baseline levels 
(Tables 1 and W1). 

High-density lipoprotein (HDL) cholesterol levels were measured in 3 of the studies.7- 9 A significant increase was seen 
after 8 weeks of treatment in 1 study9; in the others, no significant differences were seen.7,8 A statistically significant 
decrease in lipid peroxide levels was reported in 1 study, with no corresponding change in the placebo-treated group.7 

Several mild adverse events were reported during these trials, including rash, nausea, vomiting, eructation, hiccup, 
headache, loose stools, restlessness, and apprehension, although information regarding adverse events experienced 
during placebo administration was not always provided. A potential drug interaction with propranolol and diltiazem was 
investigated in a randomized crossover trial of 17 healthy volunteers, in which guggul was found to significantly reduce 
the peak plasma concentration of both drugs.13 

Fenugreek (Trigonella foenum-graecum) 

Fenugreek seeds. Five randomized clinical trials were identified, involving 140 patients; all but 1 trial was conducted in 
India.14-17 Although the methodological quality of the studies was considered generally poor in 4 of the trials, statistically 
significant reductions in total serum cholesterol of between 15% and 33% compared with baseline were demonstrated 
(Table 2).  

Fenugreek leaves. In a single-blind study of 20 healthy male volunteers, Abdel-Barry and colleagues found a 
nonsignificant decrease of 9% in total serum cholesterol after a single dose of an aqueous extract made from fenugreek 
leaves (40 mg/kg) compared with a reduction of 2.8% after dilute coffee extract (placebo) (Table 2). 18 

Within all the identified studies of fenugreek, patients reported mild gastrointestinal symptoms such as increased 
flatulence, nausea, fullness, and diarrhea during fenugreek treatment, but none was severe enough to necessitate 
withdrawal from the study. A 14% reduction in serum potassium was noted in healthy volunteers after a single dose of an 
aqueous extract of fenugreek leaves. 18 

Red yeast rice 

Red yeast rice is produced by solid-state fermentation of washed and cooked rice using the fungus Monascus 
purpureus. It has been used in Asia as a food preservative and colorant and for its medicinal properties since the Tang 
Dynasty (ad 800). It is available in capsules that contain a pulverized powder of fermented rice and yeast. 

Four randomized clinical trials of the lipid-lowering effects of red yeast rice conducted in patients (n=695) with 
hyperlipidemia were identified (Table 3).19-22 In all studies, statistically significant reductions (16% to 31%) in total serum 
cholesterol compared with placebo or control or baseline were seen. 

Adverse events experienced in clinical trials included stomachache, heartburn, dizziness, and flatulence. No changes in 
liver function tests were demonstrated. There was 1 case report of a 26-year-old man who used red yeast rice in 
preparing sausages and developed anaphylaxis due to immediate sensitivity to M purpureus.23 Whether this is relevant 
to the oral administration of red yeast rice capsules is not clear. 

Artichoke (Cynara scolymus) 

The choleretic effect of the leaf extract of artichoke has been studied widely, but only 2 randomized clinical trials of its 
hypocholesterolemic effects, involving 187 patients, were identified (Table 4).24,25 One trial (n=44 healthy volunteers), 
published in abstract form only, found no significant difference in lipid levels compared with placebo, although post hoc 
subanalyses revealed some reductions in total serum cholesterol in patients with baseline levels above 5.4 mmol/L; 



these results should be interpreted with some caution. Reductions in total cholesterol of 18.5% and 8.6% were reported 
in the other, larger trial after artichoke and placebo treatments, respectively. 

No adverse events were reported during either study. Three post-marketing surveillance studies were located: one 
included 417 patients and reported excellent tolerability in 95%; in the second (203 patients) no adverse reactions were 
reported; and the third (553 patients) described mild adverse events in 1.3% of patients (flatulence, hunger, and 
weakness).24-28 

  DISCUSSION 
Many different herbal medicinal products have been identified with potential lipid-lowering properties (Table 5), but the 
evidence for each herb is limited. The largest amount of published literature exists for guggul, fenugreek, red yeast rice, 
and artichoke, with reductions in total serum cholesterol ranging from 10% to 33%. 

Although HDL and low-density lipoprotein (LDL) cholesterol were not measured in all the studies, increases in HDL and 
decreases in LDL levels were seen with guggul, red yeast rice, and yarrow, and decreases in LDL levels were seen in 
studies of fenugreek, arjun, and artichoke. 

Safety 

Few adverse events or drug interactions were reported in clinical trials of any of the 11 herbs identified. Many are used 
extensively in traditional medicine and culinary practices around the world, which supports their relative safety. 

However, the long-term safety for use as herbal medicinal products has not been established. Long-term exposure of 
large numbers of patients within a formal setting would be necessary to determine safety, although difficulties associated 
with all herbal medicinal products exist, such as the inability to identify active ingredients and the potential for 
adulteration and misbranded products. No direct or indirect evidence exists for herb-drug interactions for fenugreek, 
guggul, Asian ginseng, and milk thistle (Table 6). 

Study limitations 

Although differences in study design, methodological quality, statistical methods, and subject populations create 
problems with interpretation of these figures, they appear to compare favorably with studies of garlic; the most recent 
meta-analysis suggested an average effect size of 4% to 6%.6 Studies of conventional therapeutic options for 
hypercholesterolemia (eg, statins) have demonstrated reductions of 20% to 30% in serum cholesterol.29 

Several shortcomings of the review need to be addressed. First, although attempts were made to obtain data from 
unpublished trials by contacting authors and manufacturers, none were located. There is evidence to suggest that 
studies with significant positive results are more likely to be published,30 and this may be more pronounced with 
unfamiliar herbal therapies. 

Second, because much of this research has been conducted in India and China, our extensive search strategy may not 
have located all the published material. 

Third, there were several weaknesses with the original trials; of the 25 randomized clinical trials of herbal medicinal 
products for serum cholesterol reduction identified, only 12 scored 3 or more points on the Jadad scale. The most 
frequent methodological flaws were conduct of single-blind or open studies and incomplete reporting of methods of 
randomization, blinding, and subject withdrawals. 

Conclusions 

Evidence suggests that physicians do not ask their patients about complementary and alternative therapies and that 
patients are reticent to discuss these treatments with their physicians.31- 34 Surveys indicate widespread use of 



complementary and alternative therapies among patients undergoing cardiac surgery.1,2 Although no equivalent surveys 
have been conducted for patients with hypercholesterolemia, in light of the relatively large number of herbal medicinal 
products with potential lipid-lowering properties available, it seems prudent for physicians to explore this area in their 
clinical decision-making process. 

In conclusion, although 11 herbal medicinal products were identified with potential hypo-cholesterolemic activity, the 
evidence supporting individual plants is limited. In addition to lowering cholesterol, several of the herbs may exert 
beneficial effects in cardiovascular disease by elevating HDL levels and inhibiting lipid oxidation. The safety profiles of 
the products in question seems to be encouraging. Further research is therefore warranted to establish the therapeutic 
value of these herbs in the treatment of hypercholesterolemia. 
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