
 

 
Official address  Domenico Scarlattilaan 6  ●  1083 HS Amsterdam  ●  The Netherlands  

 An agency of the European Union       

Address for visits and deliveries  Refer to www.ema.europa.eu/how-to-find-us  
Send us a question Go to www.ema.europa.eu/contact  Telephone +31 (0)88 781 6000 
 

 
© European Medicines Agency, 2025. Reproduction is authorised provided the source is acknowledged. 

19 March 2025 
EMA/HMPC/524584/2024 
Committee on Herbal Medicinal Products (HMPC) 

List of references supporting the assessment of Arnica 
montana L., flos 
Draft – Revision 1 

 

The European Medicines Agency acknowledges that copies of the underlying works used to 
produce this monograph were provided for research only with exclusion of any commercial 
purpose. 

Barnes J, Anderson LA, Philipson J D. Arnica. Herbal Medicines. 3rd ed. London: Pharmaceutical Press, 
2007; 64-66 

Berges C, Fuchs D, Opelz G, Daniel V, Naujokat D. Helenalin suppresses essential immune functions of 
activated CD4+ T cells by multiple mechanisms. Molecular Immunology 2009, 46(15): 2892-2901 

Bergonzi MC, Bilia AR, Casiraghi A, Cilurzo F, Minghetti P, Montanari P. Evaluation of skin permeability 
of sesquiterpenes of an innovative supercritical carbon dioxide Arnica extract by HPLC/DAD/MS. 
Pharmazie 2005, 60(1): 36-38 

Blaschek W, Hilgenfeld U, Holzgrabe U, Mörike K, Reichling J, Ruth P (editors). HagerROM 2021. 
Hagers Enzyklopädie der Arzneistoffe und Drogen. Wissenschaftliche Verlagsgesellschaft Stuttgart 
2021: Arnicae flos [in German] 

Blumenthal M, Goldberg A, Brinkmann J. (editors). Expanded German Commission E Monographs. 
American Botanical Council, Austin Texas 2000: Arnica flower 

Brock FE. Arnica montana bei Venenleiden. Zeitschrift für Phytotherapie 1991, 12: 141-145 [in 
German] 

Brock FE. Additiver Effekt venentypischer Hydrotherapie nach Kneipp und lokaler Arnika-Anwendungen 
bei patienten mitvenöser Insuffizienz-Synergismus naturheilkundlicher Therapien. Erfahrungsheilkunde 
2001, 50(6): 357-363 [in German] 

Chapman DE, Holbrook DJ, Chaney SG, Hall ICH, Lee KH. In vivo and in vitro effects of helenalin on 
mouse hepatic microsomal cytochrome P450. Biochemical pharmacology 1991, 41(2): 229-235 

Chapman DE, Roberts GB, Reynolds DJ, Grippo AA, Holbrook DJ, Hall IH. Acute toxicity of helenalin in 
BDF1 mice. Fundamental and Applied Toxicology 1988, 10(2): 302-312 

Chetak J. Case report: drug interaction between warfarin and Arnica. Pharmacy Practise News 2011, 
37 

CIR Expert Panel. Final report on the safety assessment of Arnica montana extract and Arnica 



 
List of references supporting the assessment of Arnica montana L., flos   
EMA/HMPC/524584/2024  Page 2/6 
 

montana. International Journal of Toxicology 2001, 20(2): 1-11 

da Silva Prade J, Bálsamo EC, Machado FR, Poetini MR, Bortolotto VC, Araújo SM et al. Anti-
inflammatory effect of Arnica montana in a UVB radiation-induced skin-burn model in mice. Cutaneous 
and Ocular Toxicology 2020, 39(2): 126-133 

Delmonte S, Brusati C, Parodi A, Rebora A. Leukemia. Related Sweet’s Syndrome elicited by pathergy 
to Arnica. Dermatology 1998, 197(2): 195-196 

Eberhartinger C. Beobachtungen zur Häufigkeit von Kontaktallergien. Zeitschrift für Hautkrankheiten 
1984, 59 (19):1283-1289 [in German] 

ESCOP. Monographs. Arnicae flos -Arnica flower. European Scientific Cooperative on Phytotherapy, 2nd 
edition. Thieme, Stuttgart 2003 

European Pharmacopoeia 11th ed. Council of Europe. Arnica flower. Council of Europe. 07/2022:1391 

European Pharmacopoeia 11th ed. Council of Europe. Arnica tincture. Council of Europe. 07/2022:1809 

Frerichs G, Arends G, Zoernig H. Hagers Handbuch der Pharmazeutischen Praxis. 3rd. edition, Springer-
Verlag Berlin 1949, 547-548 [in German] 

Göggelmann W, Schimmer O. Mutagenic activity of phytotherapeutical drugs. In: Knudsen I. (editor) 
Genetic toxicology of the diet. New York 1986, 63-72 

Hänsel R, Keller K, Rimpler H, Schneider G (editors). Hagers Handbuch der Pharmazeutischen Praxis. 
5th ed. Vol 4. Springer-Verlag, Berlin 1992, 345-352 [in German] 

Hall IH, Lee KH, Starnes CO, Sumida Y, Wu RY, Waddell TG et al. Anti-inflammatory activity of 
sesquiterpene lactones and related compounds. Journal of Pharmaceutical Science 1979, 68(5): 537-
542 

Hausen BM. The sensitizing capacity of Compositae plants. III. The results and cross-reactions in 
Compositae-sensitive patients. Dermatologica 1979, 159(1): 1-11 

Hausen BM. Arnikaallergie. Der Hautarzt 1980, 31: 10-17 [in German] 

Hausen BM. Kokardenblumen-Allergie. Dermatosen 1985, 33(2): 62-65 [in German] 

Jennet-Siems K. Arnica montana bei stumpfen Verletzungen. Deutsche Apotheker Zeitung 2019, 47: 
44 [in German] 

Jocher A, Nist G, Weiss JM, Wetzel D, Merfort I, Jakob T et al. Allergenic potential of Arnica-containing 
formulations in Arnica-allergic patients. Contact Dermatitis 2009, 61(5): 304-306 

Jodynis-Liebert J, Murias M, Błoszyk E. Effect of Sesquiterpene Lactones on Antioxidant Enzymes and 
Some Drug-Metabolizing Enzymes in Rat Liver and Kidney. Planta Medica 2000, 66(3): 199-205 

Juergens FM, Behrens M, Humpf HU, Robledo SM, Schmidt TJ. In Vitro Metabolism of Helenalin Acetate 
and 11α,13-Dihydrohelenalin Acetate: Natural Sesquiterpene Lactones from Arnica. Metabolites 2022, 
12(1): 88 

Klaas CA, Wagner G, Laufer S, Sosa S, Della Loggia R, Bomme U et al. Studies on the anti-
inflammatory activity of phytopharmaceuticals prepared from Arnica flowers. Planta Medica 2002, 
68(5): 385-391 

Knuesel O, Weber M, Suter A. Arnica montana gel in osteoarthritis of the knee: an open, multicenter 
clinical trial. Advances in Therapy 2002, 19(5): 209-218 

Kučera M, Kolar P, Barna M, Kučera A, Hladiková M. Arnica/Hydroxyethyl salicylate combination spray 



 
List of references supporting the assessment of Arnica montana L., flos   
EMA/HMPC/524584/2024  Page 3/6 
 

for ankle distortion: a four-arm randomised double-blind study. Pain Research and Treatment 2011, 
2011:365625 

LactaMed. Arnica. Drug and Lactation Database. Bethesda (MD): National Institute of Child Health and 
Human Development. National Library of Medicine 2021. Available at: 
https://www.ncbi.nlm.nih.gov/books/NBK501828/. Assessed 07/24 

Lass C, Merfort I, Martin SF. In vitro and in vivo analysis of pro and anti- inflammatory effects of weak 
and strong contact allergenes. Experimental Dermatology 2010, 19(11):1007-1013 

Lass C, Vocanson M, Wagner S, Schempp CM, Nicolas JF, Merfort I et al. Anti-inflammatory and 
immune-regulatory mechanisms prevent contact hypersensitivity in Arnica montana L. Experimental 
Dermatology 2008, 17(10): 849-857 

List PH, Hörhammer L. (editors). Hagers Handbuch der pharmazeutischen Praxis. Springer Verlag 
Berlin 1972, 214-218 [in German] 

Lyss G, Schmidt TJ, Merfort I, Pahl HL. Helenalin, an anti-inflammatory sesquiterpene lactone from 
Arnica, selectively inhibits transcription factor NF-kappaB. Biological Chemistry 1997, 378(9): 951-961 

MacGregor JT. Mutagenic activity of hymenovin, a sesquiterpene lactone from western bitterweed. 
Food and Cosmetics Toxicology 1977, 15(3): 225-227 

Machet L, Vaillant L, Callens A, Demasure M, Barruet K, Lorette G. Allergic contact dermatitis from 
sunflower (Helianthus annuus) with cross-sensitivity to arnica. Contact Dermatitis 1993, 28(3): 184-
185 

Madaus, Lehrbuch der biologischen Heilmittel. Vol. 1. Georg Olms Verlag. Hildesheim-New York 1976 
(reprint from 1938) [in German] 

MedicinesComplete. Herbal medicines - Evidence-based guide to the traditional uses and 
pharmacological properties of common herbal medicines, including information on herbal constituents, 
herbal medicine regulations, and commercial products. The complete Drug Reference. Royal 
Pharmaceutical Society. Available at: 
https://www.medicinescomplete.com/#/content/herbals/HBL1000728220?hspl=Arnica. Assessed 
07/2024 

Paulsen E. Contact sensitization from compositae-containing herbal remedies and cosmetics. Contact 
Dermatitis 2002, 47(4): 189-198 

Paulsen E, Chistensen LP, Andersen KE. Cosmetics and herbal remedies with compositae plant extracts 
- are they tolerated by Compositae-allergic patients? Contact Dermatitis 2008, 58(1): 15-23 

Pirker C, Möslinger T, Koller DY, Götz M, Jarisch R. Cross-reactivity with Tagetes in Arnica contact 
eczema. Contact Dermatitis 1992, 26(4): 217-219 

Reider N, Komericki P, Hausen M, Fritsch P, Aberer W. The seamy side of natural medicines: contact 
sensitization to Arnica (Arnica montana L.) and marigold (Calendula officinalis L.). Contact dermatitis 
2001, 45(5): 269-272 

Robledo SM, Murillo J, Arbeláez N, Montoya A, Ospina V, Jürgens FM. Therapeutic Efficacy of Arnica in 
Hamsters with Cutaneous Leishmaniasis Caused by Leishmania braziliensis and L. tropica. 
Pharmaceuticals 2022, 15(7): 776 

Robledo SM, Vélez ID, Schmidt TJ. Arnica Tincture Cures Cutaneous Leishmaniasis in Golden Hamsters. 
Molecules 2018, 23(1): 150 

https://www.ncbi.nlm.nih.gov/books/NBK501828/
https://www.medicinescomplete.com/#/content/herbals/HBL1000728220?hspl=Arnica


 
List of references supporting the assessment of Arnica montana L., flos   
EMA/HMPC/524584/2024  Page 4/6 
 

Roehrl J, Piqué-Borràs MR, Jaklin M, Werner M, Werz O, Josef H et al. Anti-Inflammatory Activities of 
Arnica montana Planta Tota versus Flower Extracts: Analytical, In Vitro and In Vivo Mouse Paw 
Oedema Model Studies. Plants 2023, 12(6): 1348 

Rountree R. Roundoc Rx: Rheumatoid Arthritis - A Functional Medicine Approach. Alternative and 
Complementary Therapies 2014, 20: 114-122 

Schilcher H, Kammerer S, Wegener T. Leitfaden Phytotherapie. 3rd ed. Arnikablüten. Elsevier GmbH 
München 2007, 43-45 [in German] 

Schmidt TJ. Arnica montana L.: Doesn’t Origin Matter? Plants 2023, 12: 3532 

Sharma S, Arif M, Nirala RK, Gupta R, Thakur SC. Cumulative therapeutic effects of phytochemicals in 
Arnica montana flower extract alleviated collagen-induced arthritis: inhibition of both pro-inflammatory 
mediators and oxidative stress. Journal of the Science of Food and Agriculture 2016, 96(5):1500-1510 

Simsek G, Sari E, Kilic R, Bayar Muluk N. Topical Application of Arnica and Mucopolysaccharide 
Polysulfate Attenuates Periorbital Edema and Ecchymosis in Open Rhinoplasty: A Randomized 
Controlled Clinical Study. Plastic and Reconstructive Surgery 2016, 137(3): 530e-535e 

Spettoli E, Silvani S, Lucente P, Guerra L, Vincenzi C. Contact dermatitis caused by sesquiterpene 
lactones. Contact Dermatitis 1998, 9(1): 49-50 

Standardzulassung (German Standard Marketing Authorisation). Arnikablüten Nr. 8199.99.99 
published 1986 [in German] 

Standardzulassung (German Standard Marketing Authorisation). Arnikablüten Nr. 8199.99.99 
published 1996 [in German] 

Standardzulassung (German Standard Marketing Authorisation). Arnikablüten Nr. 8199.99.99 
published 2005 [in German] 

Wagner S, Kratz F, Merfort I. In vitro behaviour of sesquiterpene lactones and sesquiterpene lactone-
containing plant preparations in human bile, plasma and human serum albumin solutions. Planta 
medica 2004a, 70(3): 227-233 

Wagner S, Merfort I. Skin penetration behaviour of sesquiterpene lactones from different Arnica 
preparations using a validated GC-MSD method. Journal of Pharmaceutical and Biomedical Analysis 
2007, 43(1): 32-38 

Wagner S, Suter A, Merfort I. Skin penetration studies of Arnica preparations and of their 
sesquiterpene lactones. Planta medica 2004b, 70(10): 897-903 

WHO monographs on selected medicinal plants. Vol. 3. World Health Organization. Geneva 2007, 1-10 

Widrig R, Suter A, Saller R, Melzer J. Choosing between NSAID and Arnica for topical treatment of 
hand osteoarthritis in a randomised, double-blind study. Rheumatology International 2007, 27(6): 
585-591 

Willuhn G. Arnica montana L. monograph, Basisdokumentation, Kooperation Phytopharmaka 1983 

Witzel DA, Ivie W, Dollahite JW. Mammalian toxicity of helenalin, the toxic principle of Helenium 
microcephalum DC (smallhead sneezeweed). American Journal of Veterinary Research 1976, 37(7): 
859-861  



 
List of references supporting the assessment of Arnica montana L., flos   
EMA/HMPC/524584/2024  Page 5/6 
 

Literature read but not cited in the AR 

Adkison JD, Bauer DW, Chang T. The effect of topical arnica on muscle pain. The Annals of 
Pharmacotherapy 2010, 44(10): 1579-1584 

Alonso D, Lazarus MC,  Baumann L. Effects of topical Arnica gel on post-laser treatment bruises. 
Dermatologic Surgery 2002, 28(8): 686-688 

DAB 9. Arnikablüten. (German Pharmacopoeia, 2009), 872-876 

Benedek B, Lehnfeld R. Safety Assessment of Arnica montana for topical use. Kooperation 
Phytopharmaka GbR 2007, 1-28 

British Herbal Pharmacopoeia. Arnica. British Herbal Medicine Association 1983, 30-31 

Bradley PR (editor). British Herbal Compendium. Vol 2. Arnica flower. British Herbal Medicine 
Association, Bournemouth 2006 

Corazza M, Borghi A, Lauriola M, Virgili A. Use of topical herbal remedies and cosmetics: a 
questionnaire based investigation in dermatology out patients. Journal of the European Academy of 
Dermatology and Venerology 2009, 23(11): 1298-1303 

Coscia A, Boscarino G, Di Chiara M, Faccioli F, Pedicino R, Onestà E et al. Umbilical cord medication in 
healthy full-term newborns: a before-after uncontrolled quality improvement study. European Journal 
of Pediatrics 2021, 180(2): 505-511 

Francois G, Passreiter CM. Pseudoguainolide Sesquiterpene Lactones with High Activities against the 
Human Malaria Parasite Plasmodium falciparum. Phytotherapy Research 2004, 18(2): 184-186 

Goedemans A, Liang K, Cottell B, Ockerby C, Bennett PN. Topical Arnica and mucopolysaccharide 
polysulfate (Hirudoid) to decrease bruising and pain associated with haemodialysis cannulation-related 
infiltration: a pilot study. Renal Society of Australasia Journal 2014, 10(2): 62-65 

Grippo AA, Hall IH, Kiyokawa H, Muraoka O, Shen YC, Lee KH. The cytotoxicity of helenalin, its mono 
and difunctional esters, and related sesquiterpene lactones in murine and human tumor cells. Drug 
Design and Discovery 1992, 8(3): 191-206 

Hall IH, Lee KH, Starnes CO, Muraoka O, Sumida Y, Waddell TG. Antihyperlipidemic activity of 
sesquiterpene lactones and related compounds. Journal of Pharmaceutical Science 1980, 69(6): 694-
697 

Iauk L, Lo Bue AM, Milazzo I, Rapisarda A, Blandino G. Antibacterial activity of medical plant extracts 
against peridontopathic bacteria. Phytotherapy Research 2003, 17(6): 599-604 

Kim HL. Toxicity of sesquiterpene lactones. Research Communications in Chemical Pathology and 
Pharmacology 1980, 28(1): 189-192 

Kommission E Monographie Arnicae flos. 5 Dec 1984, BAnz.228 (German Commission E monograph) 
[in German] 

Kos O, Lindenmeyer MT, Tubaro A, Sosa S, Merfort I. New sesquiterpene lactones from Arnica tincture 
prepared from fresh flowerheads of Arnica montana. Planta medica 2005, 71(11): 1044-1052 

Kriplani P, Guarve K, Baghael US. Arnica montana L. - a plant of healing: review. Journal of Pharmacy 
and Pharmacology 2017, 69(8): 925-945 

Kuo-Hsiung L, Ibuka T, Rong-Yang W, Geissman TA. Structure-antimicrobial activity relationships 
among the sesquiterpene lactones and related compounds, Phytochemistry 1977, 16(8): 1177-1181 



 
List of references supporting the assessment of Arnica montana L., flos   
EMA/HMPC/524584/2024  Page 6/6 
 

Leu S, Havey J, White LE, Martin N, Yoo SS, Rademaker AW et al. Accelerated resolution of laser-
induced bruising with topical 20% arnica: a rater-blinded randomized controlled trial. British Journal of 
Dermatology 2010, 163(3): 557-563 

ÖAB 9. Ed. (Austrian Pharmacopoeia) Flos Arnicae. 1960, 706 [in German] 

ÖAB 90 (Austrian Pharmacopoeia), Flos Arnicae. 1991 [in German] 

Pharmacopée Française X, monograph Arnica, 1978 [in French] 

Rodrigues, DdF, Luna, SPL, Brondani JT, Minto BW. Comparison of morphine, ketoprofen and Arnica 
montana 6x and 30x per oral transmucosal or subcutaneous route for control of postoperative pain in 
cats subjected to hysterectomy with bilateral salpingo-oophorectomy. Ciencia Rural 2016, 46(2): 330-
335 

Rywaniak J, Luzak B, Podsedek A, Dudzinska D, Rozalski M, Watala C. Comparison of cytotoxic and 
anti-platelet activities of polyphenolic extracts from Arnica montana flowers and Juglans regia husks. 
Platelets 2015, 26(2): 168-176 

Salinas M, Bato E. Arnica Montana and Blood Loss, Surgical Field Bleeding and Operative Time in 
Endoscopic Sinus Surgery: A Randomized-Controlled Trial. Philippine Journal of Otolaryngology Head 
and Neck Surgery 2016, 31: 14-16 

Saluk-Juszczak J, Pawlaczyk I, Olas B, Kołodziejczyk J, Ponczek M, Nowak P et al. The effects of 
polyohenolic-polysaccharide conjugates from selected medical plants of asteraceae family on the 
peroxynitrite-induced changes in blood platelet proteins. International Journal of Biological 
Macromolecules 2010, 47(5): 700-705 

Schmidt TJ, Brun R, Willuhn G, Khalid SA. Anti-trypanosomal activity of helenalin and some structurally 
related sesquiterpene lactones. Planta medica 2002, 68(8): 750-751 

Schröder H, Lösche W, Strobach H, Leven W, Willuhn G, Till U et al. Helenalin and 11-alpha, 13-
dihydrohelenalin, two constituents from Arnica montana L. inhibit human platelet function via thiol-
dependent pathways. Thrombosis Research 1990, 57(6): 839-845 

Tekko IA, Bonner MC, Bowen RD, Williams AC. Permeation of bioactive constituents from Arnica 
montana preparations through human skin in-vitro. Journal of Pharmacy and Pharmacology, 2006, 
58(9): 1167-1176 

Totonchi A, Guyuron B. A randomized, controlled comparison between Arnica and Steroids in the 
management of postrhinoplasty ecchymosis and edema. Plastic and Reconstructive Surgery 2007, 
120(1): 271-274 

Wichtl M. Teedrogen und Phytopharmaka. 6rd ed. Arnicae flos. Wissenschaftliche Verlagsgesellschaft 
mbH, Stuttgart 2016, 89-93 [in German] 

Willuhn G. Arnika-Kontaktdermatitis und die sie verursachenden Kontaktallergene. Deutsche Apotheker 
Zeitung 1986, 126(78): 2038-2044 [in German] 

Willuhn G, Roettger PM. Helenalin und seine Derivate, die herzwirksamen Verbindungen der 
Arnikablüten. Planta medica 1982, 45(3): 131 [in German] 

Willuhn G, Roettger PM. Quack W. Untersuchungen zur antimikrobiellen Aktivität der 
Sesquiterpenlactone der Arnikablüten. Pharmazeutische Zeitung 1982, 127: 2183-2185 [in German] 

Woerdenbag HJ, Merfort I, Passreiter CM, Schmidt TJ, Willuhn G, van Uden W et al. Cytotoxicity of 
flavonoids and sesquiterpene lactones from Arnica species against the GLC4 and the COLO 320 cell 
lines. Planta medica 1994, 60(5):434-437 


	Hänsel R, Keller K, Rimpler H, Schneider G (editors). Hagers Handbuch der Pharmazeutischen Praxis. 5th ed. Vol 4. Springer-Verlag, Berlin 1992, 345-352 [in German]
	Hall IH, Lee KH, Starnes CO, Sumida Y, Wu RY, Waddell TG et al. Anti-inflammatory activity of sesquiterpene lactones and related compounds. Journal of Pharmaceutical Science 1979, 68(5): 537-542
	Kučera M, Kolar P, Barna M, Kučera A, Hladiková M. Arnica/Hydroxyethyl salicylate combination spray for ankle distortion: a four-arm randomised double-blind study. Pain Research and Treatment 2011, 2011:365625
	LactaMed. Arnica. Drug and Lactation Database. Bethesda (MD): National Institute of Child Health and Human Development. National Library of Medicine 2021. Available at: https://www.ncbi.nlm.nih.gov/books/NBK501828/. Assessed 07/24
	Lass C, Merfort I, Martin SF. In vitro and in vivo analysis of pro and anti- inflammatory effects of weak and strong contact allergenes. Experimental Dermatology 2010, 19(11):1007-1013
	Lass C, Vocanson M, Wagner S, Schempp CM, Nicolas JF, Merfort I et al. Anti-inflammatory and immune-regulatory mechanisms prevent contact hypersensitivity in Arnica montana L. Experimental Dermatology 2008, 17(10): 849-857
	Simsek G, Sari E, Kilic R, Bayar Muluk N. Topical Application of Arnica and Mucopolysaccharide Polysulfate Attenuates Periorbital Edema and Ecchymosis in Open Rhinoplasty: A Randomized Controlled Clinical Study. Plastic and Reconstructive Surgery 2016...
	Goedemans A, Liang K, Cottell B, Ockerby C, Bennett PN. Topical Arnica and mucopolysaccharide polysulfate (Hirudoid) to decrease bruising and pain associated with haemodialysis cannulation-related infiltration: a pilot study. Renal Society of Australa...
	Grippo AA, Hall IH, Kiyokawa H, Muraoka O, Shen YC, Lee KH. The cytotoxicity of helenalin, its mono and difunctional esters, and related sesquiterpene lactones in murine and human tumor cells. Drug Design and Discovery 1992, 8(3): 191-206
	Hall IH, Lee KH, Starnes CO, Muraoka O, Sumida Y, Waddell TG. Antihyperlipidemic activity of sesquiterpene lactones and related compounds. Journal of Pharmaceutical Science 1980, 69(6): 694-697

