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Major Therapeutic Activity of Concentrated Willow Bark Extract 

Key Points at a Glance   

Concentrated Willow Bark Extract  

 traditionally used for inflammatory and rheumatic 
conditions, fevers, pain relief for mild headache and 
neuralgia; as an astringent 

 clinically demonstrated: 
 to reduce pain and improve function and daily living in 

those with osteoarthritis, low back pain, degenerative 
conditions of the spine 

 with better tolerance than conventional analgesic 
treatments 

 no relevant antiplatelet activity 
 

  

 contains salicin and salicin esters 
 salicin consists of saligenin and glucose 
 salicin provides a more sustained release of salicylate than 

sodium salicylate 
 a lower plasma level of salicylates occurs after consuming 

salicin or Willow Bark extract compared to consuming 
sodium salicylate or aspirin 

 analgesic activity of Willow Bark is not due solely to 
salicylates; other constituents play a role  

 
 
Many species of Salix are used medicinally especially 
S. alba, S. daphnoides, S. purpurea and S. fragilis. Salix alba 
grows to a height of 20 metres (66 feet) in moist 
environments and has a robust trunk with a deeply 
fissured, ash-grey bark. 
 

Traditional Use 
Dioscorides in the 1st century prescribed Willow Bark to 
patients suffering from rheumatism.1 The anti-
inflammatory, antipyretic and analgesic effects of Willow 
Bark were reported in detail for the first time by Edward 
Stone in 1763. Willow Bark was traditionally used for 
inflammatory disorders such as rheumatism, gouty arthritis 
and ankylosing spondylitis.2 It was also considered to be a 
tonic, astringent bitter and an antiperiodic (antimalarial), 
useful for:2-5 
 dyspepsia; chronic mucous discharges, influenza, 

respiratory catarrh; 
 fevers including those of an intermittent nature; 

convalescence from acute diseases; 
 worm infestation, chronic diarrhoea and dysentery;  
 neuralgia, mild headache and passive haemorrhages.  
 
During the 18th and 19th centuries in America, Willow 
Bark was commonly recommended as a febrifuge. Native 
Americans also used Willow Bark for lumbago and as a 
poultice for headache.6 It was noted in 1876 that native 
South Africans had long used Willow Bark for treating 
rheumatic diseases.7 
 

Constituents & Pharmacokinetics 
Willow Bark contains salicin and salicin esters (including 
salicortin, 2'-O-acetylsalicortin, fragilin (2'-O-acetylsalicin) 
and tremulacin), other phenolic glucosides, flavonoids, 
polyphenols, oligomeric procyanidins and condensed 
tannins.5,8 The total salicin content (after hydrolysis) varies 
according to the species: S. daphnoides and S. fragilis (2–
10%), S. purpurea (3–8.5%) and S. alba (0.5–1%).8 Salicin 
is a phenolic glucoside consisting of the aglycone saligenin 
(also known as salicyl alcohol) and glucose. 
 
Salicin delivers salicylic acid into the bloodstream.9,10 
 Salicin is carried unchanged to the distal ileum or 

colon where gut flora remove the sugar and convert it 
into salicyl alcohol.  

 The salicyl alcohol is absorbed and oxidised in the 
blood, tissue and liver to give salicylic acid/salicylate.  

 Salicin provides a more sustained release of salicylate 
than sodium salicylate itself. 

 
Pharmacokinetic studies with healthy volunteers suggest a 
lower plasma level of salicylates occur after consuming 
salicin or Willow Bark extract compared to aspirin or 
sodium salicylate.9,11 The serum levels of salicylates 
achieved by intake of Willow Bark extract would 
correspond more closely with a cardioprotective rather 
than an analgesic dose of aspirin.12 
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Condition & Dose Results Ref 

degenerative conditions of the cervical and 
lumbar spine  
small, pilot trial; 2 weeks 
 
dose: extract providing 240 mg/day of 
salicin§ 

 mean reduction in the WOMAC pain score was significantly greater in the herb 
group compared with placebo (40% vs 18%, respectively) 

13 

osteoarthritis  
double-blind, crossover trial; 2 weeks 
 
dose: extract providing 240 mg/day of salicin 

 WOMAC pain score was reduced by 14% from baseline after Willow Bark 
treatment, compared with an increase of 2% in the placebo group (p < 0.05) 

 patient diary visual analogue scale scores showed improvement for Willow Bark, 
and similarly the final overall assessments by patients and investigators showed 
superiority of the herbal extract over the placebo 

 fewer adverse effects reported in Willow Bark group 

11 

osteoarthritis  
randomised, double-blind trial; 4 weeks 
 
dose: extract providing 120 or 240 mg/day of 
salicin 

 two dose groups compared with placebo 
 39% of patients in the high-dose group were pain-free in the last week of 

treatment,‡ 21% in the low-dose group, and 6% in the placebo group 
 significantly more patients in the placebo group required the rescue analgesic 

medication tramadol during each week of the study than those taking Willow Bark 
(p < 0.001) 

 significant response in the high dose group occurred after only one week of 
treatment; effect observed in the low-dose group was significantly different from 
placebo by the end of the second week 

 one severe allergic reaction to Willow Bark occurred 

12 

osteoarthritis  
randomised, double-blind trial; 3 weeks 
 
dose: extract providing 90 or 180 mg/day of 
salicin 

 two doses of Willow Bark compared to the NSAID diclofenac (150 mg, which is at 
the high end of the dose range) 

 pain intensity, measured using the visual analogue scale was reduced by 48.0% for 
diclofenac and by 39.5% and 31.3% for the two Willow Bark groups 

 functional capacity was significantly (p < 0.05) improved in all groups 
 percentage of symptom-free patients increased by similar amounts for all groups 

14 

osteoarthritis, rheumatoid arthritis 
2 small, randomised, double-blind trials; 6 
weeks 
 
dose: extract providing 240 mg/day of salicin 

 therapeutic effects were not observed in either trial 
 

15 

Table 1. Analgesic effects demonstrated in controlled trials of concentrated, standardised Willow Bark extract. 
Abbreviations: NSAID: nonsteroidal anti-inflammatory drug; WOMAC: questionnaire developed by the Western Ontario and McMaster Universities which rates 
the symptoms of osteoarthritis into pain, stiffness and difficulty in performing physical functions, and a total (global) score 
Notes: § Product administered was Willow Bark combined with passion flower.19 ‡ Patients in the high-dose group had more severe and prolonged pain at 
baseline. 

 
 

Clinical Studies 
The clinical use of Willow Bark as an antipyretic and 
analgesic was first documented from 1763 to1803. The 
analgesic activity of Willow Bark is not due to salicin alone. 
Other constituents and mechanisms must contribute to the 
observed clinical effects.17,18 For example, pharmacological 
models suggest that the polyphenols and flavonoids 
contribute to the anti-inflammatory activity.19 
 
Clinical trial results suggest that a proprietary, 
concentrated Willow Bark extract should be administered 
at a dosage providing 120–240 mg/day of salicin, with a 
pain relieving effect observed by the end of the first week 
for the high dosage and by the second week for the lower 
dosage. 
 

Musculoskeletal Pain Relief 

The following clinical trials were conducted using a 
concentrated extract of Willow Bark standardised for salicin 

content. For example, in one of the trials in Table 1,11 the 
daily dose was 1360 mg of extract corresponding to 8–15 g 
of original dried bark. In most cases Salix daphnoides and 
S. purpurea were used, although any species could be used 
provided the full spectrum of phytochemicals is present 
and sufficient salicin content is provided. Table 1 provides 
details of the clinically-demonstrated analgesic activity of 
Willow Bark standardised extracts. 
 
Clinical information on the effectiveness of Willow Bark 
extract is also available from the many observational and 
postmarketing studies that have been conducted. 
 Forty percent of patients with low back pain were 

pain-free at the end of 4 weeks' treatment with 
Willow Bark extract (providing 240 mg/day of salicin) 
irrespective of whether or not they received additional 
conventional treatments (paracetamol, NSAIDs, 
acupuncture, transcutaneous electrical nerve 
stimulation, nerve blocks, massage, other physical 
therapy).20 
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 Four weeks' treatment with Willow Bark extract 
(providing 240 mg/day of salicin) demonstrated 
similar pain relief as 12.5 mg/day of the selective 
cyclooxygenase-2 inhibitor rofecoxib in patients with 
acute exacerbations of low back pain.21 

 Average pain intensity reduced from 6.4 to 3.7 points 
in the first 4 weeks of treatment with Willow Bark 
extract (providing 180 mg/day of salicin) in patients 
with osteoarthritis or chronic low back pain. Pain 
intensity fell further to 2.7 after 8 weeks, with 97% of 
patients reporting a reduction in pain and 18% 
reporting no pain at all. Only 15.5% needed 
supplementary antirheumatic drugs in addition to 
Willow Bark.17,22 

 Over 6 to 8 weeks, mean pain intensity decreased 
from 6.4 points to 3.3 and at the final visit 15% of 
patients with osteoarthritis or chronic low back pain 
who were treated with Willow Bark extract (providing 
120-240 mg/day of salicin) were pain free. A 
substantial reduction of physical impairment was also 
observed.17,23  

 Willow Bark extract had similar effectiveness and 
better tolerance in patients with painful hip or knee 
osteoarthritis than conventional therapy (nonsteroidal 
anti-inflammatory drugs including ibuprofen, 
diclofenac or cyclooxygenase inhibitors), as assessed 
by doctors and patients. Over 90% of patients received 
Willow Bark extract that provided 240 mg/day of 
salicin.24 

 Patients with rheumatic pain from arthritis, spine 
problems and soft tissue disorders, treated with 
Willow Bark extract (providing 60-240 mg/day of 
salicin) for 6-8 weeks experienced a reduction in 
pain score. Total pain relief was reported by 14% of 
patients. At admission, 0.6% reported no impairment 
of daily activities and at the last visit the proportion 
was 27.4%. The higher dose of extract (providing 180-
240 mg/day of salicin) was more effective than lower 
doses. Global assessments were "good" or "very good" 
for therapeutic benefit in 65.8% of patients.25 

 Reductions after 24 weeks of treatment with Willow 
Bark extract in pain intensity were significant even 
after 3 weeks in patients with osteoarthritis or back 
pain. The dosage was not mandated by the 
investigators and was at the doctor's discretion.26 

 

Antiplatelet Activity? 

A clinical study found that daily consumption of 
concentrated Willow Bark extract (providing 240 mg/day 
of salicin) affected platelet aggregation to a far lesser 
extent than a low dose of acetylsalicylate (aspirin). In this 
randomised, double-blind study, 51 patients received 
either test substance or placebo for 4 weeks after which 
blood samples were taken. Nineteen patients with acute 
exacerbations of chronic low back pain received Willow 
Bark extract, 16 patients (also with chronic low back pain) 
received placebo and 16 patients with stable chronic 

ischaemic heart disease received 100 mg/day of aspirin. 
Aspirin had a significant inhibitory effect on platelet 
aggregation compared to Willow Bark extract (p = 0.001) 
and placebo (p = 0.001). While there was a significant 
difference between the placebo and Willow Bark groups 
(p < 0.05), the effect was small. The mean maximal 
arachidonic acid-induced platelet aggregation was 13%, 
61% and 78% for the aspirin, Willow Bark extract and 
placebo groups respectively.27  
 

Safety 
Salicin, being a glycoside derived from salicyl alcohol, is 
less irritant to the mucous membranes than actual 
salicylates (salicylic acid derivatives). Unlike aspirin, Willow 
Bark extract is expected to have very mild effects on 
platelet function.  
 
Clinical trials found concentrated extracts of Willow Bark to 
be well tolerated with less than 5% incidence each for 
allergic skin reactions, gastrointestinal complaints and 
other mild adverse effects.18,28 
 
Clinicians should be aware of the possibility of Reye's 
syndrome, an acute sepsis-like illness encountered 
exclusively in children below 15 years of age. The cause is 
unknown, although viral agents and drugs, especially 
salicylates, have been implicated. 
 
Willow Bark is contraindicated in those with allergy or 
sensitivity to salicylates and is also contraindicated in 
glucose-6-phosphate dehydrogenase-deficient patients (in 
this condition salicylic acid causes haemolytic anaemia).  
 
Use with caution during lactation as salicylates excreted in 
breast milk may cause rashes in babies. Use with caution 
in patients combining Willow Bark with anticoagulants or 
synthetic salicylates. 
 

Actions 

Anti-inflammatory, analgesic, antirheumatic, antipyretic. 
 

Indications 

 Temporary relief of acute or chronic musculoskeletal pain 
including low back pain, osteoarthritis, rheumatoid arthritis; 
other inflammatory conditions such as bursitis. 

 Temporary relief of mild headache. 
 Other painful conditions such as neuralgia, fibromyalgia and 

soft tissue disorders. 
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