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 Abstract

Nonalcoholic fatty liver disease (NAFLD; previously called 
“fatty liver”) is a spectrum of conditions that are extremely 
common, in fact, believed to be the most common cause of el-
evated serum liver transaminases in adults in the United States. 
Although research is preliminary, there are ample suggestions 
that medicinal plants, through their insulin sensitizing and liv-
er protective effects, may speed healing of the liver and prevent 
NAFLD from occurring in the first place.

Coverage in this article includes Momordica charantia (bit-
ter melon), Cinnamomum zeylanicum (cinnamon) bark, C. cas-
sia (cassia cinnamon) bark, Trigonella foenum-graecum (fenu-
greek) seeds, Gymnema sylvestre (gurmar) herb, G. montanum 
(also called gurmar) herb, Teucrium polium (golden german-
der) root, T. chamaedrys (germander) root, Silybum marianum 
(milk thistle) seed, Cucurbita pepo (pumpkin) seeds, Punica 
granatum (pomegranate) fruit, Vitis coignetiae (crimson glory 
vine) leaves, Rheum palmatum (rhubarb) leaves, Pueraria lobata 
var montana (kudzu) root, Glycyrrhiza glabra (licorice) roots, 
Schisandra chinensis (schisandra) fruit, Camellia sinensis (green 
tea) leaf, and Vaccinium ashei (Asian blueberry) leaves.

Introduction

Nonalcoholic fatty liver disease (NAFLD; previously called 
“fatty liver”) is a spectrum of conditions ranging from hepatic 
steatosis, in which there is fatty infiltration of the liver with-
out inflammation, to nonalcoholic steatohepatosis (NASH), in 
which there is both fatty infiltration and inflammation that 
appears on a biopsy. It is now generally believed that these 

conditions occur primarily as a result of insulin resistance.1 
NAFLD has been described as a chronic, systemic, subclinical 
inflammatory state and may represent an adaptation to over-
eating, with the body attempting to store fat for future famines, 
because famines rarely occur in industrialized populations.2 
NAFLD is extremely common and is believed to be the most 
common cause of elevated serum liver transaminases in adults 
in the United States.3

Although some medications (amiodarone, diltiazem, highly 
active antiretroviral therapy [HAART], corticosteroids, and 
tamoxifen), extreme weight loss, total parenteral nutrition, 
organic-solvent exposure, and lipid disorders can also cause 
NAFLD, insulin resistance/metabolic syndrome is the most 
common cause.4 As many as 20% of all adults in Western 
countries, and 70% of obese patients and those with type 2 
diabetes mellitus (noninsulin-dependent diabetes mellitus 
or NIDDM), are believed to have NAFLD.5,6 Even slightly 
overweight adult men under 30 years old with NAFLD are 
frequently found to have glucose intolerance, prediabetes, or 
full-blown NIDDM.7

NAFLD generally does not cause symptoms. NAFLD is 
suspected when there are elevated serum transaminases and/or 
elevated serum markers of inflammation such as serum ferritin 
with no sign of iron overload in patients. Such patients should 
be checked for elevated postprandial glucose and insulin levels 
as well as elevated or high-normal hemoglobin A1c levels to 
help assess for presence of insulin resistance. 

Once liver lipid levels reach 15% (although above 10% is 
abnormal), ultrasound can be used to detect NAFLD, though 
this technology cannot distinguish steatosis from NASH.8 
Magnetic resonance imaging (MRI) and computed tomogra-
phy (CT) are also sometimes used, though their cost, and in 
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the case of CT, ionizing radiation exposure, limit their utility. 
Liver biopsy is the ultimate diagnostic test but, because of cost 
and invasiveness, is generally reserved for patients who have 
persistent signs of disease despite lifestyle changes or who have 
signs of more-serious disease, such as diabetes, morbid obesity, 
and an aspartate aminotransferase (AST)/alanine aminotrans-
ferase (ALT) ratio >1.9

NAFLD does not lead to morbidity, although some evidence 
suggests that people with NAFLD have a slightly higher mor-
tality rate than the general public.10 Hepatosteatosis can prog-
ress to NASH, which can progress to cirrhosis, so no aspect of 
NAFLD should be seen as completely benign. It is perhaps best 
viewed as part of a larger syndrome—assuming no other cause 
can be identified—mainly as a symptom of a metabolic process 
that is likely to lead to other, more-serious problems. Treatment 
of NAFLD should focus on the cause and the whole person. To 
this end, lifestyle changes including eliminating simple carbo-
hydrates, increasing organic vegetables and fruits, and increasing 
exercise are highly recommended.11 Although research is pre-
liminary, there are ample suggestions that medicinal plants may 
speed healing of the liver and prevent NAFLD from occurring 
in the first place.

Insulin-Sensitizing Herbs

The most obvious herbs of potential value for patients with 
NAFLD would be herbs that have been shown to make insulin 
work more effectively, and thus would help treat the underly-
ing cause of the disease. Momordica charantia (bitter melon) 
is an excellent example of such an herb with great promise to 
help people with diabetes and NAFLD.

We have previously reviewed the clinical research on this 
herb.12 Since that time, one additional, though still low-quality, 
clinical trial has been conducted, suggesting that bitter melon 
is more effective than rosiglitazone in people with NIDDM.13 
A double-blinded, placebo-controlled trial ultimately failed to 
report results that could be evaluated because of insufficient 
statistical power.14  This herb will continue to be used by peo-
ple with diabetes, and it is important to know if bitter melon 
will also address NAFLD in such patients.

Researchers conducting several animal studies have attempted 
to assess the effect of bitter-melon extracts on hepatic accumu-
lation of lipids. In mice fed a high-fat diet, bitter melon coun-
teracted liver fat levels and was just as effective as rosiglitazone 
in this regard.15 A similar effect was documented in rats fed a 

high-fat diet.16 This effect was partially mediated by changes 
in visceral fat metabolism. Improvements in serum lipid levels 
may also contribute to this effect.17 Liver fat levels declined in 
another study of rats whether or not they were fed high-choles-
terol diets.18 Human trials are clearly warranted on bitter melon 
in patients with NAFLD. It is very safe and is commonly eaten 
as a food in Southeast Asia.

Several other insulin-sensitizing herbs might also affect 
NAFLD, based on preclinical research. Clinical trials have 
produced variable results, when testing Cinnamomum zeylani-
cum (cinnamon) and C. cassia (cassia cinnamon) bark for low-
ering blood glucose and enhancing insulin function in healthy 
patients and those with diabetes.19 No studies were located 
on the effect of either type of cinnamon on NAFLD, but re-
searchers who did one study reported that cinnamon could 
prevent alcohol-induced hepatosteatosis in rats.20

Trigonella foenum-graecum (fenugreek) seeds are a popular 
and widely researched treatment for people with diabetes; this 
herb comes from the Ayurvedic tradition. Preliminary clini-
cal trials support the seeds’ efficacy.21,22 Of particular inter-
est is the repeated finding in trials that fenugreek seeds also 
lower blood-lipid levels.23 In an obese rat model, fenugreek 
seed extract was shown to decrease lipid accumulation in the 
liver independent of effects on blood glucose.24 Part of the 
mechanism of action seemed to be through interference with 
tumor necrosis factor-a (TNF-a, an important proinflam-
matory mediator of NAFLD. In alloxan-diabetic rats, fenu-
greek seeds, in combination with vanadium, also decreased 
accumulations of hepatic lipids.25 Fenugreek might work, in 

Table 1. Dosing Typical Antidiabetic Herbs for Patients with NAFLD
Latin name Common name Part used Extract and adult dose*

Momordica charantia Bitter melon Fruit Glycerite (1:1 w:v): 3-5 ml t.i.d. 
    Succus: 5–15 mL t.i.d. 
    Fresh fruit: 1–5 slices with meals
Trigonella foenum-graecum Fenugreek Seed Crude or debitterized powder: 10–25 g b.i.d.
Cinnamomum zeylanicum True cinnamon Bark Crude powder: 1 tsp t.i.d. 
    Tincture (1:3 w:v): 1–3 mL t.i.d.
Gymnema sylvestre Gurmar Leaf Fluid extract (1:1 w:v): 1–2 mL t.i.d.

*For child doses, adjust to suit body size relative to adults.
NAFLD, nonalcoholic fatty liver disease.
Adapted from: Abascal K, Yarnell E, Rountree R. Clinical Botanical Medicine, 2nd ed. New Rochelle, NY: Mary Ann Liebert Inc, 2008.

Preliminary clinical trials support 
fenugreek seeds’ eff icacy.
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part, by encouraging use of liver fat to make energy instead of 
storing it.26 It also appears to be helpful for alcohol-induced 
fatty changes in the liver.27

Leaves of Gymnema sylvestre (gurmar) and its close cousin 
G. montanum (also called gurmar) have beneficial effects on 
blood sugar in people with diabetes according to limited clin-
ical trials.28 One study of diabetic rats found that G. monta-
num could also decrease fatty-acid levels in the liver.29

Enough hints exist in the literature about traditional an-
tidiabetic herbs as potential treatments for NAFLD to be 
worth conducting human trials. In addition, clinicians who 
are already using these herbs for patients with diabetes and/
or metabolic syndrome may have already come across useful 
ways of simultaneously decreasing NAFLD. Table 1 shows 
typical dosing for several antidiabetic herbs used for patients 
with NAFLD.

Milk Thistle, King of the Liver

Silybum marianum (milk thistle) seed comes to mind more 
than practically in any other Western herb when one discusses 
liver problems. And indeed, the flavonolignan complex from 
milk thistle known as silymarin has been studied in patients 
with NAFLD.

In a randomized trial, patients with NAFLD or hepatitis 
C–related hepatosteatosis were given either 94 mg of silymarin 
with 194 mg of phosphatidylcholine and 90 mg of vitamin E 
four times per day or no treatment for 6 months.30 Follow-
up was done 6 months after treatment was discontinued. 
Ultrasonographic but not serum liver enzymes and fibrosis 
markers improved significantly in the treated versus the un-
treated group.

Another trial looking at the Chinese herb formula Gank-
angyin (which the article stated contains “cudweed 30 g, mung 
bean 25 g, bupleurum root 12 g, pinellia tuber 10 g, rhubarb 
root 3 g, laminaria 20 g, grossy privet fruit 20 g, Gynostemma 
pentaphyllum 30 g” aqueous extracts preserved with ethanol, at 
a final dose of 20 mL t.i.d.) used silymarin 200 mg t.i.d. as a 
control in 96 patients with NAFLD in a randomized trial.31 
Both treatments improved serum liver enzyme and lipid lev-
els. Only the Gankangyin improved insulin sensitivity in this 
trial. A previous open trial of patients with diabetes and alco-
holic liver disease found that silymarin could improve insulin 
sensitivity.32 In an interesting side note, silybum flavonolign-
ans accumulate to a greater degree in patients with fatty liver 
than healthy subjects according to one preliminary pharma-
cokinetic study.33

While more research is clearly needed, there is a basic 
platform to suggest silymarin and possibly other milk-this-
tle products might be beneficial for some people with NA-
FLD. The rich history of use of this herb for liver diseases 
has preliminary validation in clinical trials with patients 
who have NAFLD.

Camellia: Green Tea

The slightly oxidized leaves of Camellia sinensis, or green tea, 
have significant potential to prevent and alleviate NAFLD. In 
a meta-analysis of 10 clinical trials, a group of reviewers con-
cluded that regular green tea ingestion can significantly reduce 
the risk of various manifestations of NAFLD as well as other 
liver diseases.34 Researchers conducting a large cross-sectional 
trial in Japan found that higher levels of green tea intake were 
associated with significantly lower levels of serum ALT, AST, 

Schisandra chinensis (schisandra). Drawing ©2010 by Kathy Abascal, B.S., J.D., 
R.H. (AHG).Silybum marianum (milk thistle) bracts. © 2010 by Eric Yarnell, N.D.
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and ferritin.35 The most protective level of intake was 10 cups 
per day, but a Japanese cup of tea is closer to 3–4 oz, so this 
would correspond more closely to three 10–12 oz cups per day 
in the United States.

Many animal studies have confirmed that green tea de-
creases hepatosteatosis, especially in obese mice.36  The tea 
also prevents accumulation of liver fats in the first place, ap-
parently without modifying the levels of antioxidants in obese 
rodents.37

The safety, low cost, and widespread availability of green tea 
coupled with its other suspected or well-documented benefits, 
ranging from improved oral hygiene to decreased risk of ar-
teriosclerosis and various types of cancer, recommend it as a 
healthful beverage for most people. Water-processed, decaf-
feinated green tea should be utilized by people who are af-
fected adversely by caffeine.

Teucrium: Hepatotoxic or Hepatoprotective?

Teucrium polium (golden germander) and its close relative 
T. chamaedrys (germander), members of the Lamiaceae fam-
ily, are traditional treatments for diabetes, among many other 
conditions.38 Animal studies confirm that the herb is hypo-
glycemic.39 Unfortunately these two plants contain poten-

tially hepatotoxic neo-clerodane diterpenoids. A case study 
of a 70-year-old man who consumed 1–2 L (just under 1–2 
quarts) of golden germander tea daily for 1 month developed 
acute hepatitis, though autoimmune hepatitis could not be 
ruled out.40 Two women who took unspecified amounts 
of golden germander tea for 2–3 months in an attempt to 

reduce their cholesterol levels developed elevated serum 
transaminases, and 1 of the women became jaundiced.41 
Both had evidence of  liver inflammation that showed in  
their biopsies.

Despite these disturbing cases, an ethyl acetate extract of 
golden germander proved able to prevent development of 
NAFLD-like disease in male rats fed a diet deficient in methi-
onine and choline.42,43 Part of the action was enhancement of 
glutathione peroxidase, glutathione reductase, and superoxide 
dismutase (SOD) enzymes. Previous work with diterpenoids 
of germander showed they caused liver problems after activa-
tion by cytochrome 3A4, in part, by depleting glutathione.44 
Other work showed that golden germander is a potent anti-
oxidant.42,45

Additional work showed that the ethyl acetate extract of 
golden germander in rats prevented NAFLD by blocking 
excessive oxidation, blocking JNK activation, and stimulat-
ing ERK1/2.46 Rats with diabetes induced by streptozotocin 
fed 50 mg/kg body weight of an aqueous extract of golden 
germander for 1 month had a significant decrease in blood 
glucose levels.47 However, the rats also had derangements of 
serum lipids and elevated serum liver transaminases. Such a 
difference could have been related to the type of extract (water 
versus nonpolar solvents) and dose.

Camellia sinensis (green tea).

Higher green tea intake was  
associated with significantly lower 

serum ALT, AST, and ferritin.

Rheum palmatum (rhubarb) leaves.

Rheum palmatum (rhubarb) roots. © 2010 by Eric Yarnell, N.D.
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Administering 25 mg/kg body weight of an ethyl acetate 
extract of golden germander to rats treated with the hepato-
toxin carbon tetrachloride resulted in significant protection 
against liver damage and oxidation.48 Benefits were com-
parable to those seen with silymarin, the hepatoprotective 
flavonolignan extract from milk thistle. Separate research 
supports that golden germander can act as an inflamma-
tion modulator.49

These results, taken together, show that it is unclear what 
role Teucrium polium has in NAFLD and whether it is safe 
in humans. Despite cases of apparent hepatitis caused by this 
herb, the animal research strongly suggests that appropriate 
extracts could be safe and effective for patients with NAFLD. 
The type of extract, dose, and efficacy of this herb should be 
carefully studied in humans. Low neo-clerodane diterpenoid 
extracts should be studied first.

Miscellaneous Potential Herbs

Many other medicinal plants show preclinical potential 
for combating NAFLD. Cucurbita pepo and related species 
(pumpkin) seeds are an example of a medicinal food with doc-
umented ability to suppress NAFLD in diabetic rats.50 Previ-
ously, pumpkin seed oil has produced hepatoprotective effects 
in rats.51 Water-soluble elements in pumpkin seed are also able 
to protect rats against developing NAFLD.52

Punica granatum (pomegranate) fruit juice has gained much 
attention lately for its antioxidant and anti–prostate-cancer 
activities.53 The flowers of this beautiful tree are also used me-
dicinally. Researchers conducting an animal study found that 
6 weeks of treatment with an extract of pomegranate flowers 
could be protective against NAFLD.54 Some of the extract’s 
effects, including modulating underlying insulin resistance, 
may be mediated by activation of peroxisome proliferators–
activated receptors.55

Numerous other herbs have been tested for their effects 
against NAFLD in animal models. An exhaustive discussion 
is beyond the scope of this article, but some interesting herbs 
worth mentioning (because of historical uses for liver disease, 
the herbs’ known inflammation-modulating or insulin-sensi-
tizing effects, and their abundance and clinical safety) include 
Vitis coignetiae (crimson glory vine) leaves,56 a relative of Eu-
ropean grapes, Rheum palmatum (rhubarb) leaves,57 Pueraria 
lobata var montana (kudzu) root,58 Glycyrrhiza glabra (licorice) 
roots,59 licorice combined with Schisandra chinensis (schisan-
dra) and other antioxidants,60 and Vaccinium ashei (Asian blue-
berry) leaves.61 All of these deserve study in humans for their 
potential benefits against NAFLD.

Conclusion

Numerous herbal medicines have been repeatedly shown to 
have preclinical actions that suggest they could help patients 
with NAFLD, as well as underlying problems (notably insu-

lin insensitivity) that tend to cause NAFLD. Those few herbs 
studied clinically have proven to be of value. Although more 
research is clearly needed, traditional medicine has much to 
contribute to help people with NAFLD.  n
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