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Abstract: The dried flowers of Carthamus tinctorius L. (Asteraceae) is called Flos Arnicae. The other
names of Flos Arnicae are Arnique, Arnika, betouana, mountain tobacco. This review aims to focus on
phytochemical screening, chemical constituents, and pharmacological applications of Flos Arnicae.
Carthamus tinctorius plant is indigenous to central Europe, but it is cultivated all over the world. The
Carthamus tinctorius (safflower) is a perennial, branched and herbaceous. The main ingredients of Flos
Arnicae include the essential oil (0.5%), fatty acids, thymol, pseudoguaianolide sesquiterpene lactones
(0.2-0.8%), and flavonoid glycosides (0.2-0.6%). It is applied in treating pain and inflammation from
minor injuries and accidents such as bruises, ecchymosis, hematomas, and petechiae. Flos Arnicae treats
cardiovascular disease, indigestion, and rheumatism, and it is also applied as an emmenagogue. The
pharmacological effect of Flos Arnicae includes experimental and clinical pharmacology. Experimental
pharmacology includes anti-inflammatory, antioxidant, anti-cancer, cardiovascular, choleretic, and
uterine stimulant effects. Clinical pharmacology includes antianxiety, antidepressant, analgesic, anti-
diabetic, and anti-obesity effects. Flos Arnicae is used externally on the affected area 2 or 3 times/ day.
In rabbits or mice, or rats, the Flos Arnicae is tested and found not toxic in acute toxicity studies. In
mice and guinea pig skin, the Flos Arnicae is not irritating, sensitizing, or phototoxic. In 100 cosmetic
preparations, the Flos Arnicae is found. There is not any significant ocular irritation after Flos Arnicae
exposure. In conclusion, Flos Arnicae has anti-inflammatory, antioxidant, anti-cancer, cardiovascular,
choleretic, uterine stimulant, antianxiety, antidepressant, analgesic, anti-diabetic, and anti-obesity
effects.
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1. Introduction

The dried flowers of Carthamus tinctorius L. (Asteraceae) are called Flos Arnicae [1,2].
Family Compositae is also called the Asteraceae family. The other names of Flos Arnicae are
Arnigue, Arnika, betouana, mountain tobacco [3-5]. Carthamus tinctorius plant is indigenous
to central Europe, but it is cultivated worldwide [1,5]. The Carthamus tinctorius (safflower) is
a perennial, branched and herbaceous. The plant is 30-150 cm tall, with globular flower heads
having yellow, orange, or red flowers. Each branch has 1-5 flower heads and contains 15-20
seeds/head. Stress decreased chlorophyll-a, chlorophyll-b, total chlorophyll, carotenoid,
relative water content, seed yield, and oil percentage. Superoxide dismutase activities, catalase,
polyphenol oxidase, and proline contents increased in stress [6]. The safflower crops have been
affected by parasitic plants and weeds. The sesquiterpene lactone dehydrocostuslactone
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ingredient of the plant is phytotoxic on 3 weeds (called Lolium perenne, Lolium rigidum
Echinochloa crus-galli) [7]. Carthamus tinctorius aerial part consists of entire oblanceolate
leaves up to 17 cm long, 5-7 veins, from the leaves center a simple, glandular-hairy stem up to
0.6 m high has occurred. Carthamus tinctorius stem possesses 2-4 pairs of cauline leaves,
ovate, lanceolate, or oblanceolate, with a rounded apex and covered with many hairs 16 cm
long and 5 cm wide. Carthamus tinctorius flowers are generally yellow, orange, and red.
Carthamus tinctorius fruits, black to brown, 5 ribbed, possess bristle tuft of hairs [3]. Safflower
IS sensitive to elevation changes where the plant grows more in the mountainous regions at
heights of 1,200 m above sea level. So, the factors affecting the distribution of microorganisms
in safflower soils are soil moisture, available nitrogen, and above sea level [8]. The Flos
Arnicae is 20 mm in diameter and 15 mm deep, with a peduncle 2-3 cm long. Involucre with
18-24 elongated lanceolate bracts, 8-10 mm long with acute apices, arranged in one or two
rows, green with yellowish green external hairs visible under a lens. The receptacle, diameter=
6 mm, is convex and covered with hairs. It is periphery possesses 20 ligulate florets (long= 20-
30 mm); disc possesses a greater number of tubular florets (long = 15 mm long). Ovary (long=
4-8 mm) capped with a pappus of whitish bristles (4-8 mm long) [2]. The safflower possesses
volatiles that attracted the mirid bug than cotton. So, safflower has an effective trap crop for
the mirid bug and controls the mirid bug in cotton [9]. The variation and symmetry of leaf
miner control the safflower crop, where safflower possesses resistant variations to leaf miner
and, consequently, high-efficiency pesticide. So, the integrated pest controls the leaf miner
where leaf miner is one of the major pests on safflower, which causes yield loss and poor
quality seriously [10]. The thermodynamic factors such as the change in Gibb's free energy,
the difference in enthalpy, and the entropy change of safflower residues are 201.36 kJ/mol,
71.79 kJ/mol, and -0.196 kJ/mol, respectively. The safflower residues contain high energy-
containing compounds. So, safflower residues are suitable for pyrolysis to yield biofuel and
chemicals [11]. Turkey safflower possesses a higher 100-seed weight compared to Pakistan
safflower. The 3 safflower accessions (Egypt-5, Egypt-2, and India-2) have the highest genetic
distance [12]. The safflower crop biorefinery consists of six units (straw handling, biomass
pretreatment, bioethanol production, wastewater treatment, oil extraction, and biodiesel
production). The huge amount of agro-wastes safflower originates from increasing agricultural
activities, and these cause severe environmental and human health problems. The total
exergetic efficiency of safflower stands at 72.7%, indicating the suitability of developed
biorefinery [13]. This review aims to focus on phytochemical screening, chemical constituents,
and pharmacological applications of Flos Arnicae.

2. Chemical constituents of Flos Arnicae

The main ingredients of Flos Arnicae include the essential oil (0.5%), fatty acids,
thymol, pseudoguaianolide sesquiterpene lactones (0.2-0.8%), and flavonoid glycosides (0.2-
0.6%) [14]. The primary sesquiterpene lactones are helenalin, 11a,13-dihydrohelenalin, and
their fatty acid esters. Flavonoids include glycosides and/or glucuronides of spinacetin,
hispidulin, patuletin, and isorhamnetin, among others [5, 14-16]. Safflower contains 93
volatiles such as alcohols, aromatics, aldehydes, ketones, aliphatic hydrocarbons, mono-and
sesquiterpenes, oxides/ethers, and pyrans/furans. The main ingredients are safranal, 2-caren-
10-al, estragole, B-caryophyllene, and eugenol [17]. The main bioactive chemical constituents
of Carthamus tinctorius include diterpene compounds, carthamin, polyphenolic acids, and
hydroxysafflor yellow A [18]. There are 225,008 unigenes in safflower include 7 unigenes of
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phenylalanine ammonia-lyase, 20 unigenes of 4-coumarate-CoA ligase, 1 unigene of trans-
cinnamate 4-monooxygenase, 7 unigenes of chalcone synthase, 4 unigenes of chalcone
isomerase, and 1 unigene of flavanone 3-hydroxylase [19]. There are a new alkaloid and a new
glucopyranoside isolated from safflower [20]. Another neo-complanatoside and neo-carthamin
are identified in Carthamus tinctorius [21]. Flos Arnicae contains 5 ingredients; quercetin,
chlorogenic acid, quinic acid, hyperoside, and rutin [22]. Carthamus tinctorius plant possesses
2 dihydrophaseic acid glucosides (1 and 2) [23]. The flavonoids are the active ingredients in
Carthamus tinctorius L [24].

3. Flos Arnicae in traditional medicine

Flos Arnicae is applied as an anti-inflammatory agent in traditional Brazilian medicine
[22]. It is applied in treating pain and inflammation from minor injuries and accidents such as
bruises, ecchymosis, hematomas, and petechiae [1, 25]. Carthamus tinctorius plant has been
applied in Korean traditional medicine for sustaining the homeostasis of body circulation [23].
Carthamus tinctorius is a classic Chinese medicine remedy for treating cerebral ischemia and
gynecological diseases [24]. Flos Arnicae treats the oral mucous membranes' inflammation,
insect bites, and superficial phlebitis [25]. Flos Arnicae treats cardiovascular disease,
indigestion, and rheumatism, and it is also applied as an emmenagogue [25]. Carthamus
tinctorius is applied in folklore medicine as an analgesic, antipyretic, purgative, and a remedy
for poisoning. It is an appropriate plant for osteoporosis, post-partum hemorrhage, and painful
menstrual problems [26].

4. Pharmacological effect of Flos Arnicae
4.1. Experimental pharmacology.

4.1.1. Anti-inflammatory effect.

The feruloyl serotonin ingredient in safflower seeds possesses anti-inflammatory
activity [27]. The moschamine ingredient of Carthamus tinctorius L. has an anti-inflammatory
effect through declines lipopolysaccharide-induced production of prostaglandin E2 and nitric
oxide. The moschamine declines the protein and mRNA levels of cyclooxygenase-2,
microsomal prostaglandin Ez synthase-1, and inducible NO synthase, interleukin-6,
interleukin-1B [28]. The intake of 2.5-5 mg/kg bw of helenalin (an anti-inflammatory
sesquiterpene lactone from Flos Arnicae) declines hind paw edema by 77% following 72 hours.
The intake of 20 mg/kg bw of helenalin declines writhing by 93% but without analgesic effects
in the hot-plate test. The administration of 2.5 mg/kg bw of helenalin declines arthritis by 87%
[29]. The helenalin inhibits activation of transcription factor nuclear factor (NF-kappaB) by
molecular mechanism [30]. The 11 alpha,13-dihydrohelenalin ingredient is the principal
sesquiterpene lactones and possesses anti-inflammatory activity in the Spanish flowers Flos
Arnicae [31]. Chamisso Flos Arnicae possesses anti-inflammatory and antiradical activity [32].
The hydroxysafflor yellow A (a major ingredient of Carthamus tinctorius) declines the levels
of tumor necrosis factor-a and the inflammatory products such as free fatty acids and lactic
dehydrogenase [33].
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4.1.2. Antioxidant effect.

Arnica has an antioxidant effect, which possesses a similar wound healing effect to the
Recoveron® drug, but with a higher healing rate, so the treatment of Flos Arnicae increases
the remodeling phase 15 days following the incisional wound [34]. Chamisso Flos Arnicae
possesses high antioxidant activity, which prevents and delays the progress of free radical
dependent diseases [32]. The feruloyl serotonin ingredient in safflower seeds possesses
antioxidant activity [27]. Flos Arnicae possesses high antioxidant content, and consequently,
Flos Arnicae has anti-aging activity [35]. The safflor yellow A and hydroxy safflor yellow A
ingredients of Carthamus tinctorius have high antioxidant activity. Both Carthamus tinctorius
ingredients can decline the low-density lipoprotein that caused lipid peroxidation [36]. An
antioxidant effect is established for safflower oil, so safflower oil is a good natural remedy for
skin wounds [37-39]. The safflower ingredients (hydroxysafflor yellow A and anhydrosafflor
yellow B) reveal good antioxidant activity, and so safflower ingredients encourage the
application of these 2 ingredients on cardiovascular and cerebrovascular disease treatment [40].
The safflower seed extract and its oil recover fructose-induced metabolic syndrome through
antioxidant and anti-inflammatory effects and increase the p-oxidation activity of the liver [41].
The hydroxysafflor yellow A isolates from the Chinese herb Carthamus tinctorius L. improve
antioxidant status through the activity of superoxide dismutase, catalase, glutathione
peroxidase, and malondialdehyde, so hydroxysafflor yellow A improves the aging changes
such as body weight and organ index [42].

4.1.3. Anti-cancer effect.

The Mexican Flos Arnicae is applied in traditional Mexican medicine as an anti-cancer
therapy. The sesquiterpenes ingredient of Mexican Flos Arnicae possesses the highest anti-
cancer activity. The 7-hydroxy-3,4-dihydrocadalene ingredient of Mexican arnica possesses
anti-cancer activity at very high doses [43]. The safflower seeds have cytotoxicity against
hepatocarcinoma cell line and possess hepato-protection against Non-alcoholic fatty liver
disease. Also, safflower seeds improve the liver biochemical parameters [44]. The safflower
seed is highly toxic to cell-derived human colorectal tumors and inhibits tumor growth in
cisplatin-treated mice through renoprotective effects where safflower declines serum creatinine
and consequently leads to decrease the damage of the kidney, and decreases solid tumor mass,
and increases expression of the caspase-3 protein [45]. The safflower possesses the highest
activity as an anti-cancer agent, so safflower possesses high activity as antimicrobial,
antioxidant, and anti-cancer agents [46]. The hydroxysafflor yellow A (an ingredient of
Carthamus tinctorius) declines the hepatocellular carcinoma HepG2 cell viability,
proliferation, and migration. The hydroxysafflor yellow A causes apoptosis of hepatocellular
carcinoma HepG2 cells, so hydroxysafflor yellow A has anti-cancer activity for hepatocellular
carcinoma [47].

4.1.4. Cardiovascular effect.

The safflower (Carthamus tinctorius. L.) is widely applied to treat cardiovascular and
cerebrovascular diseases due to safflower flavonoids ingredients [48]. The safflower
ameliorates myocardial ischemia-disturbed antioxidant and prooxidative metabolites and
inhibits oxidative stress. So, safflower increases the anti- myocardial ischemia activity, which
is applied for the clinical application [49]. The hydroxysafflor yellow A (a major ingredient of
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Carthamus tinctorius) is applied to treat cardiovascular diseases due to its property of
increasing blood circulation and removing blood stasis. The hydroxysafflor yellow A applies
due to its vessel dilation effect on rat mesenteric artery, and consequently, hydroxysafflor
yellow A is applied for the treatment of hypertension [50]. Safflower is used in the treatment
of myocardial infarction, and consequently, safflower is applied in the treatment of cardio-
cerebrovascular diseases [51]. Carthamus tinctorius extract prevents cardiomyoblast cell
hypertrophy and decreases hypertrophic proteins calcineurin [52]. Carthamus tinctorius L.
lowered the rat's heart weight/body weight and left ventricular mean/body weight, and the level
of B-type natriuretic peptide, so Carthamus tinctorius inhibits myocardial fibrosis in heart
failure rats. The cardiac protective of Carthamus tinctorius due to inhibiting cardiac fibrosis
and attenuates apoptosis [53]. Carthamus tinctorius is more effective in treating cerebral
ischemia, and Carthamus tinctorius affects target sites in the brain to protect against cerebral
ischemic injury [54].

4.1.5. Choleretic effect.

The intake of 1.0 ml of a 95% ethanol extract of Flos Arnicae increases the bile
secretion by 25-120% [55]. The intake of water extract of Flos Arnicae has choleretic effects
in rats [56] and dogs (50 ml/animal) [57]. The ileum delivers safflower oil, which declines food
intake appetite through the increase of the ileal brake. The safflower oil affects satiety and food
intake. The unsaturated fatty acids and triacylglycerols increase satiety while saturated fatty
acids and triacylglycerols do not [58]. After liquid breakfast, the postprandial satiety increases
slightly (as little as 3 g) of safflower oil perfused into the ileum [59].

4.1.6. Uterine stimulant effect.

The safflower yellow (the main ingredient of safflower) protects chondrocytes and
inhibits inflammation by regulating the nuclear factors pathways and endoplasmic reticulum
stress, so preventing cartilage degeneration in osteoarthritis [60]. The hydroxysafflor yellow A
(the main ingredient of safflower) is applied as a potential therapeutic agent in osteoarthritis
treatment. The hydroxysafflor yellow A attenuates interleukin-1p-induced breakdown of the
extracellular matrix by decreasing the expression of thrombospondin motifs 5 and
metalloproteinases. The hydroxysafflor yellow A suppresses the interleukin-1p-induced
increase of the mitogen-activated protein kinase and nuclear factor kappa B [61].

4.2. Clinical pharmacology.

4.2.1. Antianxiety and antidepressant effects

Carthamus tinctorius possesses an anxiolytic effect. It increases the latency of first
entry to closed arms and the time spent in open arms while entries to open arms increase and
increase immobility. So, Carthamus tinctorius is used as a healing factor to treat patients with
depressive and anxiety disturbances [62]. The safflower oil affects the high alpha-
linolenate/high linoleate ratio of brain phospholipid acyl chains, and that this is associated with
general behavioral characters [63]. The coumaroylspermidine extract from safflower has an
antidepressant effect. This extract inhibits the increase in corticosterone levels and decreases
the levels of 5-hydroxytryptamine, dopamine, and noradrenaline [64]. Safflower improves
stress-induced depressed syndromes in the stressed rats by controlling luteinizing hormone and
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follicle-stimulating hormone levels and norepinephrine, dopamine, serotonin, and cortisone
levels [65]. The N-Hexadecanoic acid ingredient of Carthamus tinctorius L. causes an
antidepressant-like effect by interaction with dopaminergic receptors (D1 and D2) and
serotonergic receptors (5HT1A and 5-HT2A) systems. So, Carthamus tinctorius L. is applied
for the treatment of depression [66].

4.2.2. Analgesic effect.

The dose of 100 and 300 mg/kg of safflower oil has an analgesic effect. So, safflower
oil possesses analgesic-anti-inflammatory treatment that can be used for the treatment of
postoperative pain and inflammation [67]. The feruloyl serotonin is hydroxycinnamic acid
amides of serotonin and exists in safflower seeds. The feruloyl serotonin has analgesic, anti-
oxidative, and anti-inflammatory effects. Thus, feruloyl serotonin is applied as an agent to
inhibit epidermal inflammation due to its anti-inflammatory and anti-oxidative effects [27].
Flos Arnicae improves 2 patients with breast cancer and severe liver disease patients' overall
condition without the need for other common pain-relieving medicines. The patients, thanks to
their quick awakening, were not relocated to a protected area, and the hospitalization was
shorter. So, Flos Arnicae provides a safe and less expensive for these patients and be useful for
opioid-free anesthesia [68]. The helenalin (an active ingredient of Flos Arnicae) has strong
anti-inflammatory activity, and consequently, it is used to treat minor injuries. So, helenalin is
applied as an anti-cancer or anti-inflammatory drug due to its analgesic effect [69]. Flos
Arnicae and curcumin possess good anti-osteoarthritic and analgesic activity for the treatment
of osteoarthritis [70]. The analgesic effect of Flos Arnicae is similar to the effect of Cupressus
sempervirens [71]. Flos Arnicae ointment is active in relieving the auricular inflammatory
process and oxidative damage induced by acute ultraviolet radiation, sustaining the traditional
use of Flos Arnicae to treat skin disturbances [72].

4.2.3. Anti-diabetic effect.

The Flos Arnicae contains the highest contents of carotenoids and triterpenoids. So,
Flos Arnicae inhibits a-glucosidase, which enables the Arnica to possess anti-diabetic and
anticholinergic Effects [35]. The Carthamus tinctorius decreases fasting blood glucose,
triglyceride, cholesterol, low-density lipoproteins, and very-low-density lipoproteins.
Carthamus tinctorius L increases insulin secretion. So, Carthamus tinctorius possesses a
principal role in diabetic cure [73]. The safflower contains Chalcone ingredients with anti-
diabetic, antimicrobial, antioxidant, anti-cancer, anti-amyloid, anti-inflammatory, and anti-
obesity, hypolipidemic, and cytoprotective effects [74]. Hydroxysafflor yellow A (the main
ingredient of Carthamus tinctorius L.) declines fasting-blood glucose and insulin resistance in
type 2 diabetes mellitus. Hydroxysafflor yellow A inhibits the apoptosis of pancreatic -cells.
It increases glycogen synthase and hepatic glycogen levels. It improves lipid metabolism by
decline the triglyceride, total and low-density lipoprotein levels [75]. Safflower Yellow (the
main ingredient of Carthamus tinctorius L.) declines the fasting blood glucose and increase
insulin sensitivity and body fat. So, safflower yellow is applied as an anti-diabetic and anti-
obesity remedy [76].
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4.2.4. Anti-obesity effect.

The safflower oil recovers obesity-induced increases in body weight, liver weight, and
epididymal fat weight. It declines abdominal fat volume and decreases serum triglyceride and
leptin levels. It increases adiponectin levels. So, safflower oil has an anti-obesity effect [77].
Both hydroxysafflor yellow A and yellow safflower decline the body weight. The
hydroxysafflor yellow A and safflower yellow improve liver function and glucose metabolism.
So, hydroxysafflor yellow A and yellow safflower decline the fat mass index and improve liver
function and glucose metabolism in diet-induced obese. These effects of hydroxysafflor yellow
A and safflower yellow are correlated with the increase of expression of antioxidant enzymes
in adipose tissue and liver [78]. In another study, the safflower yellow A declines serum glucose
levels and fat mass index. The safflower yellow A recovers insulin sensitivity in obesity. It
increases the genes of the mRNA levels of insulin signaling path in subcutaneous adipose tissue
[79]. The oral intakes of hydroxysafflor yellow A decline high-fat diet-induced obesity. It
declines fat increase, improves insulin resistance, restores glucose homeostasis, declines
inflammation, increases intestinal integrity, and increases short-chain fatty acids production in
a high-fat diet [80].

5. Toxicology of Flos Arnicae

The oral median lethal dose (LDso) of Flos Arnicae is 37 ml/kg in mice [81]. The
injection LDso dose for helenalin (the main ingredient of Flos Arnicae) are; for mice 150 mg/kg
bw, for rats 125mg/kg bw, for rabbits 90 mg/kg bw, for hamsters 85 mg/kg bw, and ewes 125
mg/kg bw [82]. In rabbits, mice, or rats, the Flos Arnicae was tested and found not toxic in
acute toxicity studies. In mice and guinea pig skin, the Flos Arnicae is not irritating, sensitizing,
or phototoxic. Flos Arnicae is found in 100 cosmetic preparations. There is no significant
ocular irritation due to the Flos Arnicae exposure [83].

6. Adverse effects of Flos Arnicae

Many cases of allergic conditions are found following prolonged application of Flos
Arnicae [84]. This allergy is related to the sesquiterpene lactones helenalin and helenalin
acetate [85]. The clinical investigation of Arnika reveals that it is applied in treating rheumatic
diseases but has undesirable side effects such as allergy and hypersensitivity [86]. The safflor
yellow A, hydroxysafflor yellow A, and anhydrosafflor yellow B are 3 major ingredients of
safflower that possess a protective effect against lipopolysaccharide-induced lung damage and
neutrophil extracellular traps discharge [87]. The Carthamus tinctorius possesses a clinical
remedy in isoproterenol-induced acute myocardial ischemia [88]. The safflower oil sustains
the highest conjugated linoleic acid in sausages without any adverse effects on the quality of
the final sausage product [89]. The Flos Arnicae is irritant to the mucous membranes, and
Arnika ingestion causes an increase in pulse rate. The ingestion of 70 g of Flos Arnicae causes
a case of poisoning [90]. A mucosal injury has occurred after 70% Flos Arnicae extract [91].

7. Contraindications of Flos Arnicae

Flos Arnicae treats cardiovascular disease, indigestion, and rheumatism. It is also
applied as an emmenagogue [25], and it is safe during pregnancy. Flos Arnicae side effects
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include allergy [86]. Flos Arnicae is the most applied mediation in the postoperative setting,
which fellow the American Board of Naturopathic Oncology [92].

8. Precautions of Flos Arnicae

8.1. General precautions.

The person must avoid extreme use of Flos Arnicae. The external applications may
induce allergy-related skin associated with itching and superficial necrosis. The continued
treatment of injured skin or indolent leg ulcers may cause the formation of edematous
dermatitis with the formation of abscesses [25].

8.2. Carcinogenesis, mutagenesis and impairment of fertility.

Inin vitro studies, helenalin possesses a cytotoxic effect. The helenalin is not mutagenic
in Salmonella typhimurium strains TA102, TA98 and TA100 up to concentration = 30 ug/ml
[93, 94]. The anti-genotoxicity of Flos Arnicae is similar to that of anise oil [95]. The methanol
and chloroform extracts of Carthamus tinctorius have a cytotoxic effect, but the water extract
IS not cytotoxic. On the other hand, the water extract of Carthamus tinctorius has more
mutagenic effect than the chloroform and methanol extracts [96]. The Brazilian arnica has a
protective influence on the process of colon carcinogenesis, suppressing both the initiation and
the promotion of colonic carcinogenesis [97].

8.3. Pregnancy and teratogenic effects.

The injection of 6.0-20.0 mg/kg bw of helenalin is not teratogenic in mice [98]. The
safflower oil decreases the rate of embryo malformations and increases their size and
maturation [99,100].

8.4. Nursing mothers.

Flos Arnicae safety during pregnancy and nursing has not been studied yet. Therefore,
following ordinary medical guidelines, the Flos Arnika should not be administered to pregnant
or nursing women. It is applied as external cream only.

8.5. Paediatric use.

In Flos Arnicae external use only, do not apply to abraded or broken skin.

8.6. Other precautions.

There is no information available on precautions concerning drug interactions; or drug
and laboratory test interactions.

9. Dose of Flos Arnicae

Flos Arnicae must store away from light and water [5]. For external applications only,
apply undiluted externally on the affected area 2 or 3 times/ day: infusion for compresses, 2 g
of Flos Arnicae/ 100 ml water; mixture for compresses, 1 part Flos Arnicae to 10 parts 70%
ethanol; mouth rinse, a 10-fold dilution of the mixture, do not swallow; ointment, 20-25%
mixture of Flos Arnicae [25].
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10. Conclusion

The dried flowers of Carthamus tinctorius L. (Asteraceae) are called Flos Arnicae.
Carthamus tinctorius plant is indigenous to central Europe, but it is cultivated all over the
world. The main ingredients of Flos Arnicae include the essential oil (0.5%), fatty acids,
thymol, pseudoguaianolide sesquiterpene lactones (0.2-0.8%), and flavonoid glycosides (0.2-
0.6%). Flos Arnicae is applied to treat pain and inflammation from minor injuries and accidents
such as bruises, ecchymosis, hematomas, and petechiae. The pharmacological effect of Flos
Arnicae includes experimental and clinical pharmacology. Flos Arnicae is used externally on
the affected area 2 or 3 times/ day. In conclusion, Flos Arnicae has anti-inflammatory,
antioxidant, anti-cancer, cardiovascular, choleretic, uterine stimulant, antianxiety,
antidepressant, analgesic, anti-diabetic, and anti-obesity effects.
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