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Drug notes

Introduction
Silybum marianum, also known as 
Milk Thistle, Blessed Thistle, Medit -
erranean Thistle or Scotch Thistle, is a
commonly prescribed herbal remedy
in the UK. It has red or purple petals,
pale green leaves with white veins and
is found throughout the world. Some
Milk Thistle products are registered
with the Medicines and Healthcare
products Regulatory Agency (MHRA)
under the Traditional Herbal
Registration scheme. This indicates
that Milk Thistle has been used as a
traditional medicine for at least 30
years (15 years in the EU), but it does
not mean that the MHRA has tested it
or that efficacy or safety has been 
verified by clinical trials. 

The seeds of the Milk Thistle con-
tain silymarin, a type of flavonoid com-
pound; it is an established component
of Chinese traditional medicine, with
evidence of its use going back to the
5th century BC. Traditionally, it has
been used to treat symptoms of
overindulgence of food or indigestion.
More recently, silymarin has been
shown to reduce fasting blood glucose
and HbA1c in animal models and indi-
viduals with diabetes, when used as an
adjunct to oral diabetes therapy.

Pharmacology 
The active component of Milk Thistle
is silymarin. Silymarin is composed of
a mixture of seven flavonolignans con-
sisting of silybin A, silybin B (the main
active constituents), isosilybin A,
isosilybin B, silychristin, isoslychristin
and silydianin. Most studies have used
either silymarin or silybin (A and/or
B) or both, but for simplicity we will
refer to silymarin. Silymarin has poor
water solubility and bioavailability,
prompting development of more
bioavailable formulations including
silymarin with phosphatidylcholine
(lecithin), which is 10 times more
bioavailable than silymarin. Between
20–40% of administered silymarin is
excreted in bile as sulphates and 
glucuronide compounds. 

The exact mechanism of action
of silymarin is incompletely under-
stood, and has mainly focused on
liver pathology. In vitro work has
described several effects which, if

replicated in vivo, could suggest
potential for it to be beneficial in a
variety of disease states (Figure 1).
This includes:
• Stimulation of RNA polymerase I,
increasing the rate of rRNA in cell
nuclei, enhancing protein synthesis
which potentially accelerates cell
repair and regeneration. 
• Antioxidant properties, scavenging
free-radicals and hydroxyl hypochlor-
ous acid (HOCl) which is a cytotoxic
substance produced by neutrophils. 
• Enhancing endogenous antioxi-
dant processes including those medi-
ated by glutathione and superoxide
dismutase which help prevent cell
membrane damage by toxic agents
such as ethanol and paracetamol. 
• Inhibition of leukotriene produc-
tion and which in turn inhibits
hepatic stellate cells (Kupffer cells)
which may induce apoptosis. Kupffer
cells promote cell proliferation, colla-
gen deposition and fibrogenesis.

In diabetes, silymarin seems to
increase insulin sensitivity, but the
mechanism is not well understood.
Recent evidence suggests that silybin
A acts as a partial agonist of the per-
oxisone proliferator-activated recep-
tor g (PPARg).1 Thiazolidinediones
(e.g. pioglitazone) are also agonists of
the PPARg receptors, and are thought
to improve control in type 2 diabetes
by increasing insulin sensitivity. PPARs
have also been shown to play an
important role in the development of
non-alcoholic fatty liver, a condition
associated with insulin resistance, dia-
betes, obesity and increased cardiovas-
cular risk (the metabolic syndrome). 

The doses of Milk Thistle used
range from 148–200mg three times
per day. There are no significant
adverse effects or problems with toler-
ability, although abdominal bloating,
diarrhoea and excessive flatulence
have been reported. Data from 
studies in mice suggest that silymarin
inhibits enzyme activity mediated by
cytochrome P450, raising the possibil-
ity of drug interactions, although this
has not been reported in the few avail-
able studies. There is no evidence of
teratogenicity in animal models but
the lack of clinical data would favour
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avoiding silymarin during pregnancy
or when breast feeding.

Trials of safety and efficacy
Much of the evidence for silymarin is
20 or more years old, and there are
multiple publications examining its
use, mostly in vitro and in animal
models of numerous diseases. The
evidence for the clinical use of sily-
marin is inconsistent and of poor
quality. It has most commonly been
studied and used in liver diseases. A
Cochrane review of the use of 
silymarin in various liver diseases
failed to find evidence of benefit on

mortality, degree of fibrosis on histol-
ogy or serum markers of liver disease
while acknowledging that it appears
to be safe and well tolerated.

Data suggest that prompt admin-
istration of Milk Thistle extract in
death cap mushroom poisoning pre-
vents severe liver failure and reduces
mortality, and it is a recommended
therapy in this context. 

There is limited evidence suggest-
ing possible benefit from silymarin
treatment in other diseases including
Alzheimer’s disease, as a cholesterol
lowering therapy, for psoriasis and
for various cancers. 

Specific evidence for use 
in diabetes
In various rat models of alloxan 
and streptozocin-induced diabetes,
silymarin has been shown to restore
pancreatic beta cells, help lower
plasma glucose, reduce renal damage
and prevent retinopathy.

Two published human studies
used silymarin as an adjunct to usual
diabetes care for glycaemic control in
patients with type 2 diabetes; both are
described as double-blind ran-
domised controlled trials. The first
included 51 patients with diabetes; 25
received a silymarin (200mg) tablet
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Figure 1. The various effects of silymarin that have been shown in vitro which suggest its potential to be clinically useful
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three times a day plus conventional
therapy for four months and 26
received placebo and conventional
therapy. The results showed a 
significant decrease in HbA1c of
11mmol/mol (1%) in silymarin
treated patients compared with an
increase in the placebo group.2 The
second study included 59 patients
with diabetes, previously maintained
on 10mg/day glibenclamide and
diet, randomised into three groups:
the first two groups were treated with
either 200mg/day silymarin or
placebo plus glibenclamide, and the
third group continued glibenclamide
alone for 120 days. Compared with
placebo, silymarin treatment signifi-
cantly improved both fasting and
postprandial plasma glucose meas-
urements, in addition to significantly
reducing HbA1c levels by 16% after
120 days.3

Another randomised, double-
blinded clinical trial examined the
effect of silymarin in addition to
renin-angiotensin system blockade
on proteinuria in overt diabetic
nephropathy. The patients receiving

silymarin experienced a greater
reduction in proteinuria than those
receiving placebo (urine albumin:
creatinine ratio  -347mg/g (95%
CI -690 to -4mg/g).4

Discussion
Milk Thistle extracts have been stud-
ied for many diseases and have been
shown to be well tolerated. In vitro
and animal studies have provided
plausible explanations for silymarin
having potential beneficial effects in
various diseases, but clinical studies

are insufficient. In diabetes, the 
available experimental and clinical
evidence suggests potential benefit
for improved glycaemic control and
possible avoidance of complications
in diabetes, but large-scale ran-
domised controlled trials are
required before advocating wide-
spread use.
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l Milk Thistle extracts appear to be safe
and well tolerated

l There is limited evidence that Milk
Thistle extracts improve insulin
sensitivity and may prevent some
complications of diabetes

l Further clinical trials are required to
demonstrate the efficacy of Milk Thistle
extracts in the management of diabetes
mellitus before routine prescription of
these products can be justified

Key points

Clinical question
Are patients invited to be screened for type 2 diabetes
better off than patients not invited to screening?

Bottom line
Patients invited to be screened for type 2 diabetes
don’t have better health outcomes compared with
unscreened individuals. 

Reference
Echouffo-Tcheugui JB, et al. Long-term effect of
population screening for diabetes on cardiovascular
morbidity, self-rated health, and health behavior. 
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Synopsis
In this cluster randomised trial, patients from 27
practices in eastern England were randomised to
receive an invitation to be screened for type 2
diabetes or not to receive an invitation. Seven years

later, the researchers surveyed a random sample of
the screened patients and unscreened patients from
five control practices. The surveys included a variety
of self-reported health measures. 

Overall, approximately 60% of the patients
responded. The proportion of patients reporting a
myocardial infarction or stroke was similar in the
invitation group (including those who were screened
and those who were not) and in the no-invitation
group (odds ratio 0.90, 95% confidence interval
0.71–1.15). 

Additionally, the overall health status, tobacco use,
alcohol use, self-reported exercise, and health service
use were comparable between the groups. 

Fortunately, the patients who did not have
diabetes at the time of screening did not adopt
unhealthy behaviours.

POEMs
Screening for T2DM does not improve seven-year outcomes (ADDITION-Cambridge)

POEM (Patient Orientated Evidence that Matters) editors review
more than 1200 studies monthly from over 100 medical journals.
For more information visit: www.essentialevidenceplus.com


