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Introduction

Aesculus hippocastanum (horse chestnut)
is a large deciduous, rapidly-growing tree that
can reach a height of 36 meters. It is native to the
countries of the Balkan Peninsula, but because of
its large, showy flower clusters the tree is cultivated worldwide for its beauty. Flowers are white
or pink with a small red spot. Leaves are large,
consisting of either five or seven leaflets and the
fruit is round with a thick, green, spiny husk containing a glossy brown seed (chestnut or conker).
While the common name for the tree is horse chestnut, it is also known as buckeye, and like other buckeyes, is a member of the Hippocastanaceae family, rather than the chestnut family (Castanea). The name, horse chestnut, is believed
to be derived from the brown conkers that look similar to chestnuts and because a horseshoe shaped mark (complete
with spots resembling horseshoe nails) is left on the twig when the leaves drop off in autumn.1,2
Historically, the seed extract was used as a treatment for many ailments, including rheumatism, rectal complaints,3 bladder and gastrointestinal disorders, fever (first written account in 1720), hemorrhoids (as early as 1886),4
and leg cramps.5 Currently, horse chestnut seed extract (HCSE) is widely used in Europe for chronic venous insufficiency, hemorrhoids, post-operative edema, and topically for clearing skin conditions. In the United States, HCSE is
gaining wider acceptance as an effective therapy for venous disorders and edema, based on the publication over the last
two decades of numerous randomized controlled trials in prominent, peer-reviewed journals.4

Active Constituents

The primary active constituent found in horse chestnut seed extract is aescin. Aescin is actually a mixture of
triterpene saponins present in two forms, α and β, which are distinguished by their water solubility and melting points.
Other constituents include bioflavonoids (quercetin and kaempferol), proanthocyanidin A2 (an antioxidant), and the
coumarins fraxin and aesculin.6 In 1960, Lorenz and Marek determined the anti-edematous and vasoprotective properties observed after administering an extract from the horse chestnut were due exclusively to aescin. Of the two forms
of aescin, β-aescin is the active component in the saponin mixture and the form found in most HCSE pharmaceuticals
used for venous insufficiency.7

Mechanisms of Action

Aescin from HCSE has been shown to have anti-edematous, anti-inflammatory, and venotonic properties
that may be attributable to decreased vascular permeability.8
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Anti-edematous

HCSE administration increases sensitization
to calcium ions, decreases permeability of small vessels, and enhances venous contractile activity, thereby
improving venous tone and having a “sealing effect” at
the sight of injury. The end result is decreased edema
and swelling.8,9 Aescin’s anti-edematous property is also
attributed in part to its inhibition of hypoxia and the
resultant reduction of ATP content in endothelial cells.
Reduced endothelial ATP levels initiate the release of
prostaglandins, platelet activating factor, and neutrophil chemotaxis, leading to venous stasis and edema.10-12
Aescin also reduces the adherence and activation of
white blood cells, thereby inhibiting edema and protecting the vessels.13

Anti-inflammatory

The anti-inflammatory properties of aescin
have been demonstrated in animal models and suggest
it interferes with the release of inflammatory mediators
by decreasing leukocyte activation and adhesiveness. In
a rat model of pleurisy, aescin administration decreased
leukocyte migration into the pleural cavity and inhibited the release of inflammatory mediators.13 A human
study of patients with chronic venous insufficiency
showed 5 mg aescin given intravenously twice daily for
a week resulted in a 33-percent reduction of leukocyte
density, a 50-percent decrease in macrophage numbers,
and a 46-percent increase in neutrophils in inflammatory exudates.14

Venotonic

Animal studies in dogs and in vitro studies
using human saphenous veins demonstrated aescin’s
venotonic properties are linked to its ability to enhance
production of prostaglandin F2. Prostaglandin F2 inhibits catabolism of venous tissue mucopolysaccharides
and improves venous contractility.4 In dogs, 25-50 mg
injected aescin resulted in a dose-related increase in
venous pressure of nearly 21 percent, with an increase
in final maximum pressure of 30 percent compared to
baseline.13
In the in vitro study using human saphenous
veins, a dose-response curve demonstrated purified
β-aescin increased venous tone by 10-20 percent at low
concentrations that would correspond to reasonable
oral dosing in humans.15

Clinical Indications
Chronic Venous Insufficiency

Chronic venous insufficiency (CVI) is the inability of the veins in the lower leg to carry blood back
toward the heart and is usually attributed to either valve
damage within the leg veins or deep vein thrombosis
blockage, which results in blood leakage and pooling
in the legs and feet.16 CVI is characterized by a tired,
“heavy,” achy feeling in the lower legs, dry and/or discolored skin, swelling (edema), varicose veins, or leg ulcers. Some individuals experience pain upon walking or
prolonged standing. CVI is typically classified according to severity as follows: stage I: edema; stage II: skin
discoloration or varicose veins accompanying edema;
and stage III: edema, skin changes, and the presence of
leg ulcers (either open or healed).17 Statistics indicate
20-25 percent of women and 10-15 percent of men suffer from CVI at some time in life, with the incidence
increasing with age.18
Typically, CVI is treated with compression
stockings or wraps to encourage blood flow up the leg;
vascular surgery is used when compression stockings
fail. With compression therapy, compliance is poor due
to discomfort, and surgery is often not a desirable option. A combination therapy of compression stockings
and medication to relieve swelling is currently the most
typically used therapy in the United States. In Europe,
where it has been studied extensively, HCSE is a more
popular choice and has been shown in numerous clinical trials to be a highly effective therapy, equal to that of
compression stockings.19
A criteria-based systematic review of doubleblind, randomized, controlled trials utilizing oral horse
chestnut extract for patients with chronic venous insufficiency was conducted by Ernst and Pittler in 199820
and updated in 2004.21 Eighteen clinical trials with a
total of 1,258 subjects and three observational studies
with 10,725 subjects were reviewed. 22-24 Trial length
ranged from 2-12 weeks with dosage between 100-150
mg aescin daily. Six of the 18 trials compared HCSE to
other medications such as diosmin25 or O-hydroxy-rutosides,26-29 or to compression stockings,29 while the remaining 12 trials compared HCSE to placebo. Overall,
HCSE treatment was associated with a statistically significant improvement in the CVI symptoms. Compared
to placebo, general findings were reductions in lower-leg
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volume, leg circumference at the calf and ankle, leg pain,
itching, fatigue, and tenseness. Adverse effects were
mild and comparable to placebo.21
In a randomized, partially blinded, placebocontrolled, parallel study, 240 patients with chronic
venous insufficiency were treated for 12 weeks with
compression stockings, HCSE, or placebo. In the more
severely affected limb, lower leg volume decreased an
average of 43.8 mL with HCSE and 46.7 mL with
compression therapy, compared to an average increase
of 9.8 mL with placebo. While this trial was included
in the Pittler and Ernst meta-analysis, it is the only trial
to date to compare HCSE with compression stockings,
the most commonly used treatment for CVI in the
United States. These results indicate that compression
stocking therapy and horse chestnut therapy are equally
effective for patients with chronic venous insufficiency
and edema. Due to the low rate of side effects observed
with HCSE, it seems likely that better patient compliance might be achieved with HCSE than with compression stocking therapy.19

Varicose Veins

Varicose veins are a result of CVI and usually
manifest during stage II. Sclerotherapy, laser surgery,
or surgical vein stripping are the recommended treatments. In a meta-analysis of five clinical studies on
treatment of CVI with HCSE, Suter et al reported on
one trial that explored the effect of HCSE on varicose
veins. Thirty-nine patients with varicose veins took 1-2
tablets (20 mg aescin each) three times daily and also
applied a two-percent aescin gel topically twice daily
(average = 4.4 mL daily) for eight weeks. Fifty-eight
percent of subjects reported good overall efficacy for the
combination treatment. Blue skin discoloration, pain,
edema, and leg heaviness were significantly improved at
the end of the treatment period compared to baseline.30

Venous Stasis Ulcers

Venous stasis ulcers of the lower limb can occur when CVI is left untreated or is refractory to treatment. Because HCSE inhibits several aspects of CVI
and has a “sealing effect” on venous tissue, it seems likely
HCSE would be an effective treatment for venous stasis
ulcers. To date, one clinical trial has been conducted. In a
small, triple-blind, randomized, placebo-controlled trial
conducted at a community nursing service in Southern

Australia, 54 patients with venous stasis ulcers received
either HCSE (n=27) or placebo (n=27) for 12 weeks.
Ulcers were assessed at baseline, 0, 4, 8, and 12 weeks
for wound dimensions, wound topography, dressing
changes, and symptoms. Due to sample size the study
was somewhat underpowered; however, statistically significant improvements were noted in two parameters.
First the rate of wound slough from baseline to study
completion in the subjects receiving HCSE decreased
significantly compared to those receiving placebo. Second, subjects in the HCSE group experienced a significant decrease in dressing changes (2.1 per week at baseline improved to 1.1 per week) at week 12, compared to
2.4 per week at baseline and 2.5 per week at week 12 in
the placebo group.31

Post-Operative Edema

Surgeries involving large limbs or lymph nodes
often result in post-operative edema in the affected
limb. Two clinical trials demonstrate HCSE given intravenously decreases skin temperature and edema in postsurgical patients. In the first trial, patients undergoing
surgery for hernia repair (n=33), meniscus removal
(n=24), or lower leg fracture (n=15), received intravenous aescin treatment (5-10 mg aescin twice daily) on
the day prior to and three days after surgery. The primary endpoint of the trial was skin temperature comparison between the surgical area and the contralateral side.
Skin temperature is a relevant indicator of circulation
and swelling in the affected limb. In the post-surgical
patients receiving intravenous aescin, skin temperature
was lower in the operated side than in the post-surgical
patients receiving no treatment.32
In the second trial, patients undergoing hand
surgery received 10 mg intravenous aescin twice daily
(n=27; duration unknown) or no treatment (n=26) and
were assessed with infrared thermography until symptoms disappeared. In the patients receiving aescin, peak
hand temperature difference (between treated side and
contralateral side) was noted on the second post-operative day, indicating improvement in skin circulation and
swelling, compared to subjects in the non-treated group
for whom peak hand temperature difference was not
observed until four days post-surgery.33
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In addition to these two clinical trials, numerous open-label studies have been published (in German
and French) exploring the use of aescin, some with oral
dosing. Overall, more than 1,200 surgical patients (having various major surgeries) were involved, and most
studies cited report therapeutic benefit from aescin
treatment in the form of decreased edema. English full
text of these published studies was not available for
evaluation.34

Hemorrhoids

Hemorrhoids are characterized by congestion
of internal and/or external veins around the anal canal.
Hemorrhoids may be a result of straining during defecation, chronic constipation or diarrhea, anal intercourse,
pregnancy, or aging. Two-thirds of healthy people reporting for physical examinations have hemorrhoids.
Conventional treatments for hemorrhoids include topical anti-inflammatory agents, astringent creams, rubber
band ligation, or surgery when severe.
While horse chestnut seed extract has been
used effectively to treat hemorrhoids, supportive clinical research is limited. One double-blind, placebocontrolled trial, published in French (full text not available), demonstrated that HCSE (40-mg aescin tablet
three times daily for two months) given to patients with
acute symptomatic hemorrhoids significantly improved
symptoms, endoscopic evaluation, and bleeding after
less than a week of treatment. Of 38 patients receiving
aescin, 31 (82%) reported significant improvement in
symptoms (pain, itching, burning, swelling), compared
to only 11 of 34 (32%) in the placebo group. Endoscopic evaluation revealed significantly decreased bleeding in
26 patients taking aescin compared to 13 in the placebo
group, as well as decreased swelling in 29 patients taking aescin compared to 12 in the placebo group. Average time to symptom improvement was six days for the
aescin group.35

Inner Ear Perfusion

Based on aescin’s anti-inflammatory and venotonic properties and the vasoprotective antioxidant properties
of troxerutin, a natural flavonoid derivative, researchers investigated whether the combination of the two would have
an effect on treating inner ear disturbances. Many of these
conditions and the resultant loss of hearing are known to be
due to circulatory insufficiency in the inner ear.

In a randomized clinical trial of 68 people
with inner ear disturbances and hearing loss, Siegers
et al administered 25 mg aescin and 450 mg troxerutin orally five times daily (daily total of 125 mg aescin
and 2,250 mg troxerutin) to 34 men and women (average age=59.7) for approximately six weeks. Thirtyfour subjects (average age=57.7) in the control group
received 600 mg pentoxifylline (a drug that improves
blood flow, blood rheology, and inhibits inflammation)
daily. The primary endpoint was hearing improvement
of at least 10 decibels (dB) between baseline and the end
of the study. Among subjects in the aescin/troxerutin
group, 23 of 34 (68 percent) experienced greater than
10 dB hearing improvement, seven of which improved
by more than 14 dB from baseline. In the control group
(pentoxifylline) only six patients of 34 (18 percent) improved more than 10 dB. Both medications were well
tolerated without major adverse events.36

Herb-Drug Interactions

It is possible that aesculin, a hydroxycoumarin,
may potentiate the effect of anticoagulant medications.
However, other research suggests this effect is only seen
with aesculin, a bark constituent not found in HCSE.37
Due to lack of clinical research in pregnant or
nursing women, HCSE is contraindicated in this patient population.

Side Effects and Toxicity

HCSE is associated with relatively few side effects and is generally considered to be safe when given at
recommended dosages. Preclinical studies on the safety
of HCSE showed no oral toxicity or mutagenic or teratogenic activity.38 In clinical trials for CVI published to
date, the rate of adverse events associated with HCSE
administration is 0.9-3.0 percent, comparable to placebo.4 The most frequently reported adverse events are
gastrointestinal symptoms, dizziness, headaches, and
itching. Gastrointestinal side effects are more often associated with high doses of HCSE.
In the case of topically applied aescin, rare
incidences of acute anaphylactic reaction have been
reported.39 Lesser skin sensitivities to topical HCSE
are characterized by redness and itching at the site of
application.
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Dosage

14.

HCSE extracts are typically standardized to
contain 16-20 percent aescin, but HCSE with 70-percent aescin is available and has been used in some clinical trials. Regardless of extract standardization, the oral
dosage used in most studies is 100-150 mg aescin daily.
Topical HCSE preparations are typically two-percent
aescin and are usually applied 3-4 times daily.
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16.
17.

References
1.
2.
3.
4.
5.
6.
7.

8.

9.

10.

11.
12.

13.

Aesculus hippocastanum L. (horse chestnut). http://
plants.usda.gov/java/profile?symbol=AEHI [Accessed
June 16, 2009]
Aesculus hippocastanum. http://en.wikipedia.org/wiki/
Aesculus_hippocastanum [Accessed June 27, 2009]
Chestnut, Horse. http://www.botanical.com/botanical/
mgmh/c/chehor58.html [Accessed June 16, 2009]
Sirtori CR. Aescin: pharmacology, pharmacokinetics and
therapeutic profile. Pharmacol Res 2001;44:183-193.
Horse chestnut (Aesculus hippocastanum L.). http://
www.mayoclinic.com/health/horse-chestnut/NS_
patient-horsechestnut [Accessed June 16, 2009]
Bombardelli E, Morazzoni P. Aesculus hippocastanum L.
Fitoterapia 1996;67:483-511.
Lorenz D, Marek ML. The active therapeutic
principle of horse chestnut (Aesculus hippocastanum).
Part 1. Classification of the active substance.
Arzneimittelforschung 1960;10:263-272. [Article in
German]
Mrwa U, Guth K, Haist C, et al. Calcium-requirement
for activation of skinned vascular smooth muscle from
spontaneously hypertensive (SHRSP) and normotensive
control rats. Life Sci 1986:38:191-196.
Pearson PJ, Vanhoutte PM. Vasodilator and
vasoconstrictor substances produced by the
endothelium. Rev Physiol Biochem Pharmacol
1993;122:1-67.
Satoh S, Kreutz R, Wilm C, et al. Augmented agonistinduced Ca(2+)-sensitization of coronary artery
contraction in genetically hypertensive rats. Evidence
for altered signal transduction in the coronary smooth
muscle cells. J Clin Invest 1994;94:1397-1403.
Arnould T, Janssens D, Michiels C, Remacle J. Effect
of aescine on hypoxia-induced activation of human
endothelia cells. Eur J Pharmacol 1996;315:227-233.
Bazzoni G, Dejana E, Del Maschio A. Plateletneutrophil interactions. Possible relevance in the
pathogenesis of thrombosis and inflammation.
Haematologica 1991;76:491-499.
Guillaume M, Padioleau V. Veinotonic effect,
vascular protection, antiinflammatory and free radical
scavenging properties of horse chestnut extract.
Arzneimittelforschung 1994;44:25-35.

18.

19.

20.
21.

22.

23.

24.
25.

26.
27.

28.

Panigati D. The pharmacology of escin, a saponin from
Aesculus hippocastanum L. II. Pharmacodynamics of
escin. Chapter I. Boll Chim Farm 1992;131:242-246.
[Article in Italian]
Annoni F, Mauri A, Marincola F, Resele LF. Venotonic
activity of escin on the human saphenous vein.
Arzneimittelforschung 1979;29:672-675.
Venous insufficiency. http://www.nlm.nih.gov/
medlineplus/ency/article/000203.htm [Accessed July 7,
2009]
Vein Clinics of America. Chronic venous insufficiency.
http://www.veinclinics.com/cme/skin-findings.
html#ulcer. [Accessed July 14, 2009]
Siebert U, Brach M, Sroczynski G, Berla K. Efficacy,
routine effectiveness, and safety of horsechestnut seed
extract in the treatment of chronic venous insufficiency.
A meta-analysis of randomized controlled trials and
large observational studies. Int Angiol 2002;21:305-315.
Diehm C, Trampisch HJ, Lange S, Schmidt C.
Comparison of leg compression stocking and oral horsechestnut seed extract therapy in patients with chronic
venous insufficiency. Lancet 1996;347:292-294.
Pittler MH, Ernst E. Horse-chestnut seed extract for
chronic venous insufficiency. A criteria-based systematic
review. Arch Dermatol 1998;134:1356-1360.
Horse chestnut seed extract for the treatment of chronic
venous insufficiency. http://www.moh.govt.nz/moh.nsf/
pagesmh/8370/$File/HM1-Horse+chestnut+and+chr
onic+venous+insufficiency-2004.pdf [Accessed July 28,
2009]
Masuhr T, Holscher U, Honold E. Benefit-risk
evaluation of Venoplant retard, a product standardized
on aescin and based on the extract of horse chestnut
seed, in patients suffering from chronic venous
insufficiency. Top Med 1994;8:21-24. [Article in
German]
Greeske K, Pohlmann BK. Horse chestnut seed extract
– an effective therapy principle in general practice. Drug
therapy of chronic venous insufficiency. Fortschr Med
1996;114:196-200. [Article in German]
Leskow P. Effective treatment with horse chestnut
extract in chronic venous insufficiency. Therapiewoche
1996;46:874-877. [Article in German]
Marzin L, Parpex P, Schadeck M, Vin F. Study of
the effect of a new vascular protectant Venostasin,
administered for 2 months in chronic venous
insufficiency of the lower extremities. [Unpublished
data-1991]
Erdlen F. Clinical efficacy of Venostasin. A double blind
trial. Med Welt 1989;40:994-996.
Erler M. Horse chestnut seed extract in the therapy
of peripheral venous edema: clinical therapies in
comparison. Med Welt 1991;42:593-596. [Article in
German]
Kalbfleisch W, Pfalzgraf H. Odemprotektiva:
aquipotente dosierung: roßkastaniensamenextraktund
O-b-hydroxyethylrutoside im vergleich. Therapiewoche
1989;39:3703-3707. [Article in German]

Page 282
Copyright © 2009 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission.

Alternative Medicine Review Volume 14, Number 3 2009

Aesculus hippocastanum
29.

30.

31.
32.

33.

Rehn D, Unkauf M, Klein P, et al. Comparative clinical
efficacy and tolerability of oxerutins and horse chestnut
extract in patients with chronic venous insufficiency.
Arzneimittelforschung 1996;46:483-487.
Suter A, Bommer S, Rechner J. Treatment of patients
with venous insufficiency with fresh plant horse chestnut
seed extract: a review of 5 clinical studies. Adv Ther
2006;23:179-190.
Leach MJ, Pincombe J, Foster G. Clinical efficacy of
horsechestnut seed extract in the treatment of venous
ulceration. J Wound Care 2006;15:159-167.
Hefti F, Kappeler U. Clinical investigation of aescin
ampoules in case of post-operative and post-traumatic
edema (author’s transl). Schweiz Rundsch Med Prax
1975;64:73-77. [Article in German]
Wilhelm K, Feldmeier C. Thermometric investigations
about the efficacy of beta-escin to reduce postoperative
edema (author’s transl). Med Klin 1977;72:128-134.
[Article in German]

34.

35.
36.

37.
38.
39.

Otto H, Arfeen N. Treatment of postoperative edema
with Reparil. Report of experiences (author’s transl).
MMW Munch Med Wochenschr 1974;116:1085-1088.
[Article in German]
Pirard J, Gillet P, Guffens JM, Defrance P. Double
blind study of Reparil in proctology. Rev Med Liege
1976;31:343-345. [Article in French]
Siegers CP, Syed Ali S, Tegtmeier M. Aescin and
troxerutin as a successful combination for the treatment
of inner ear disturbances. Phytomedicine 2008;15:160163.
Brinker F. Herb Contraindications and Drug Interactions,
3rd ed. Sandy, OR: Eclectic Medical Publications;
2001:120.
European Scientific Cooperative of Phytotherapy.
Medicinal Uses of Plant Drugs. Exeter, Devon, UK:
ESCOP; 1999.
Escribano MM, Munoz-Bellido FJ, Velazquez E, et
al. Contact urticaria due to aescin. Contact Dermatitis
1997:37:233.

Physician Training in Environmental Medicine

Certification Course Series for Healthcare Professionals
Course Highlights:
Distance Learning with DVD Lectures, Notes & Articles
Three Weekend Seminars for In-Depth Case Study, Guest Lectures
and Question & Answer
Begin & End Coursework at Anytime
Monthly Phone Conferences

This material is well done, easy to
“follow
and the best environmental
presentation I’ve ever seen done.
It should be required for all docs.

”

– Dorothy “Dot” Merritt, MD

Sponsored by SpiritMed and the Southwest College of Naturopathic Medicine
Tuition for the full course: $3450; $2300 for residents and first-year graduates (verification required)
For more information and registration details, please email Dr. Kelly Crinnion at kellycrinnion@yahoo.com
2009 Weekends: 2/7-8, 5/16-17, 11/7-8 (All held in Scottsdale, AZ except May seminar will be held in Kirkland, WA)
Copyright © 2009 Thorne Research, Inc. All Rights Reserved. No Reprint Without Written Permission.

Page 283

