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Ipoananizosaro nimepamypui Oxcepena ma y3a2aibHeHo OaHi wooo apeany, 8Micmy 0I0N02IYHO AKMUBHUX CHO-
JIYK ma Cnekmpy 8UKOpUCMaHusa y gpapmayii ma meouyuni Anemone nemorosa.

Anemone nemorosa — bacamopiuna mpag'snucma pociuna 3 poounu scosmeyesux (Ranunculaceae). Pociuna
HeopiyuHAIbHA, WUPOKO 3ACMOCO8YEMbCA HAPOOHOI0 MEOUYUHOK K NPOMUNYXIUHHUL, NPOMU3ANATbHUL, CNa-
SMOMIMUYHUL, CeOaMUEHUL, NOMOZIHHUL, OAKMEPUYUOHUL, NPOMUMIKPOOHUL, NPOMUSPUOKOBUL, 8I0XAPKYEAb-
Hutl, Oiypemuynuil 3aci6. OCHOGHUMU OIONOSIMHO AKMUSHUMU peyosuHamu Anemone nemorosa €: aikanioiou,
2NEKO3UOU (NPOMOAHEMONIH, AHEMOHIH, PAHYHKVIIH, 0eaKi muny canouinie, mawinu), imamin C, cMOU, opeaHi-
YHI KUCIOmuU (Xe1i00H08a KUCIOMA), KYMAPUHU, QIa8OHOIOU ma y-I1iHOIEHO8A KUCIOMA.

Pocnuny 6ionocamos 00 pecioHanbHo PiOKICHUX POCIUH AOMIHICIPAMUEHUX mepumopii Yxkpainu, momy 36aica-
0UU HA pe3yIbmamu nPo8eOeHUX PIMOXIiMIUHUX MA QAPMAKONOSIUHUX OOCHIONCEHb CINAE 3PO3YMITUM, WO HO-
danvule suKopucmanus Anemone nemorosa, K JiKapCcoKoi pOCIUHHOT CUPOBUHU € AKMYATbHUM 3A80aHHAM (ha-
pmayii ma apmayeemuunoi biomexHon02ii 3 0210y HA NEPCREKMUBHICIb HAYKOBUX O0CHI0NHCeHb U000 CMBO-
PeHHsL HO8UX (Pimo3acobis.

Bpaxoesyrouu snaunuii 0oceio 3acmocysants 6 HapOOHiti MeOUYUHI, WUPOKULI CHeKmpP PapMAKoI02IYHOT aKmus-
Hocmi, émicm YiHHUX Oi0N02IYHO AKMUBHUX CNONYK Anemone nemorosa € nepcneKmueHo ma YiHHOW CUposU-
HOI0 OJIst 00EPIICaAHHsL MA GUPOOHUYMEA DIMOXIMIYHUX NPenapamie ma 6npoeadNICeHHss ix y npaKkmuite 3acmo-
CY8aHHA

Kniouosi cnosa: Ranunculaceae, Anemone nemorosa, npomoanemoHin, 6io102iuHO akmueHi pevosunu, apma-

Kon02iuna 0is

1. Introduction

Expanding the range of drugs, in particular, herbal
remedies, is among the priorities of modern pharmacy.
Members of buttercup family (Ranunculaceae) are prom-
ising objects for the study, as a source of biologically
active compounds that have long been used in traditional
medicine as drugs with diversified pharmacological action.

2. Formulation of goals (tasks) of Article

The aim of research was to analyze and summa-
rize the literature data concerning the range, chemical
composition of Anemone nemorosa herb and the pro-
spects of the use for the further pharmacognostic, phyto-
chemical and pharmacological studies.

3. Statement of the basic material of the study
(methods and objects) with the justification of the
results

Literature and electronic information sources re-
garding range, chemical composition and pharmacologi-
cal activity of Anemone nemorosa herb were chosen.

Common Ukrainian names: vesnukha, white
vesnukha, scilla-vesnukha, little scilla-vesnukha, spring
scilla, kozen’ka, kolopel’ka, white kolopel’ka, kuroslip,
pereliska, snowdrop, snowdrops, white scilla, pryliska,
Corydalis (Huzulschyna), white Corydalis, cuckoo’s
Corydalis, bullfinch, Snow-maiden, spring yahlychka,
koroliska, spring yaslychka, snowflake, ambrika.
According to Melnyk: snowdrop konopelka; according to
Shavel: white snowdrop; according to Qualifier of 1965:
Anemone nemorosa.

The name cames from the Greek anemos — wind,
nemorosa — the one that grows in oak.
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Russian name: Anemone nemorosa [1].

English names: WindFlower, Wood Anemone,
WindCrowfoot, SmellFox, Thimbleweed.

There are several myths about the origin of the
name Anemone nemorosa. One myth says that Venus
loved Adonis, and when the god Ares in the guise of a
bull struck Adonis, Anemone nemorosa grew where
Venus tears fell to the ground, while she was mourned
her dead lover. The other less known myth says that
Anemone was the favorite nymph of Zephyr west wind.
Flora the goddess of flowers, was jealous that Zephyr
liked Anemones, so she transformed the nymph into a
flower. When Zephyr learned about Anemone’s trans-
formation, he left at the mercy of cruel northern wind
Boreas, whose coldness and cruelty caused that Anem-
one quickly wilted. This myth is very similar to the
German legend in which beautiful Zephyr, the god who
brought life into all plants, loved Anemone. Chloris
became jealous of Anemones and took her away from
her house. Cowardly Zephyr left Anemone and turned
her into a flower. By Victorian flowers language,
Anemone represents poor health, connection with dis-
ease and death that transcends the culture. For example,
in Chinese culture, Anemone is synonymous with
death, and in ancient Rome Anemones used in garlands
for the dead. Romans used Anemones to decorate cere-
monial altars, especially dedicated to Venus. In some
parts of Europe, Anemone symbols meets associations
with immortality and Easter. Due to this, Anemone is
known as the rebirth flower. Christian mythology of
Anemone combined with the form of three petals of the
flower led to the fact, that it is known as Trinity herb.
Anemone is also in pagan folklore. For example, in
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British tales fairies use Anemone nemorosa as a shelter
against rain [2].

Botanical description. Anemone nemorosa (Fig. 1)
is a herbaceous perennial plant of the buttercup (Ranun-
culaceae) family. Stem is erect, 10-25 cm, with well-
developed rhizome. Leaves mostly cauline collected by
three in the ring. The flowers are medium size — 20—
30 mm in diameter, white, pale pink, sometimes purple
with six to eight petals, closed and tend in bad weather
and at night. Fruit — achene oblong, with short noses
[3-5]. The herb is ephemeride, blooms in April and May.
Propagated by seeds and rhizomes. Flowers occur only
10-12 years after sowing the seeds [1].

If in spring rhizome remains without aerial part,
the herb dies. This is the reason why the plant is included
into the lists of regionally rare plants of administrative
territories of Ukraine in Dnipropetrovsk, Lugansk, Sumy
and Chernihiv regions [6].

Anemone nemorosa grows in deciduous forests,
forest edges, clearings in West Polesie area and Forest-
steppe zone (Fig. 2). In medicine herb collected during
flowering period is used.

The plant is non-officinal [3].
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Fig. 1. Anemone nemorosa L.
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Fig. 2. Anemone nemorosa spread range

History of use and research.

There are a lot of facts pointing to the ancient use
of Anemone nemorosa, for example, by such scientists
and doctors as Culpepper (1720), Motherby (1775), Mey-
rick (1799), Porcher (1849), Clapp (1850). In 1804,
Anemone nemorosa was included to Edinburgh Pharma-
copoeia as one from the “List of substances included in
some of the latest and most respected Pharmacopoeias,
but not included in some British colleges (corporations)
Pharmacognosy (Pharmacopoeias)”, and in 1803 it was
officinal herb in Russia, in 1817 — in Sweden, in 1833 —
in Torino; the herb was included to the first (1833) and
the second (1834) editions of the U.S. Pharmacopoeia,
belonged to the “Pharmacopoea Homoeopathica Poly-

glottica” (1872). Hooper included it to the first edition of
his Medical Dictionary (1817) [7].

Different biological aspects of Anemone nem-
orosa were studied, including population biology (Ernst,
1983), the rhizome growth and cultivation possibility
(Shirreffs and Bell, 1984), spreading in nature (Pirozni-
kov, 1994), growth dynamics (Cowie et al. 1995), eco-
systems (Erikson, 1995; Holderegger, 1996), the im-
portance of gender and vegetative reproduction
(Holderegger et al., 1998), genetic structure (Stehliki
Holderegger, 2000) and resistance to drying out during
embryo development (Ali et al., 2007 ) [8].

Chemical composition. Anemone nemorosa herb
contains: alkaloids, glycosides (Protoanemonin, Anemo-
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nin, Ranunculine, some types of saponins, tannins), vit-
amin C, resins, organic acids (chelidonic acid (Fig. 3)),
coumarins, flavonoids, etc. [1, 9]. Besides, y-linolenic
acid was found in seed oil.
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Fig. 3. Chelidonic acid

The main active substance of Anemone nemorosa
is Protoanemonin. It is viscous colorless oily liquid with
a pungent odor. Frohnei Pfander described Protoanemonin
as volatile, oily and poisonous substance, which is very
similar to mercaptans [11]. It has antimicrobial and fungi-
static, antimutagenic [12, 13], sedative effect, it is active
against gram-positive and acid-resistant bacteria, also it
tones up the nervous system, activates the reticuloendothe-
lial system and improves endopoez. Scientists by using
transcriptomics and proteomics found that Protoanemonin
significantly reduces gene expression and proteins secre-
tion, which are known to be under the control by quorum
sensing in Pseudomonas aeruginosa [14]. Moreover, they
found genes activation and gene products involved in the
iron deficiency reaction. Thus, the quorum sensing inhibi-
tion, as a product of antibiotics, probably is a phenomenon
found in bacterial groups’ complex [14].

studies of Anemonin concluded that Anemonin mecha-
nism of action can significantly prevent diarrhea, which
is caused by polycythemia vera and E.coli, probably can
influence on the regulation of EGFR epidermal growth
factor and TGFp1transforming growth factor beta [17].

The researchers point out that Anemonin inhibits
cell activity against tyrosinase and affects the protein
and mRNA levels in human melanocytes inhibiting
melanin synthesis. Therefore, Anemonin can be used
for cosmetic hypopigmentation [18]. Anemonin is able
to inhibit the Nitrogen oxide (NO) synthesis by modula-
tion of the expression of iNOS (inducible Nitrogen
oxide synthase) [19, 20]. This may explain its anti-
inflammatory effect [20, 21].

It is also known that Anemonin inhibits endo-
thelin-1 (ET-1) and the Inter-Cellular Adhesion Mole-
cule 1 (ICAM-1) in RIMEC (rats intestinal microvascular
endothelial cells), preventing intestinal microvascular
dysfunction. It is assumed that Anemonin can be used to
treat cardiovascular system diseases, arthritis, and others,
when ET-1 and NO are involved in the pathogenesis
intermediation [20].

Scientists have found that previous Anemonin
therapy substantially restored levels of certain biochemi-
cal parameters, reduced cerebral infarct size and im-
proved neurological scar in ischemic animals. In addi-
tion, Anemonin spreading in blood plasma and brain
tissues, as well as brain-plasma distribution coefficient,
which is 0.7 after 90 minutes, show that this compound
can penetrate the blood-brain barrier. These results show
that the previous Anemonin therapy provides a signifi-
cant protection against brain ischemia reperfusion in rats
due to, at least partially, antioxidant
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Fig. 4. The scheme of transformation of Protoanemonin into Anemonin

properties and apoptosis inhibition.
Antioxidant and antiapoptosis proper-
o) ties of Anemonin have neuroprotec-
tive potential in ischemic brain [22].
Pharmacological studies in pigs
have shown that Anemonin reduces the
expression of TNF-a, IL-6, IL-8 and
IL-1b mRNA. Besides, Anemonin also

During the drying of the herb, Protoanemonin is
converted into Anemonin (Fig. 4), a white crystalline
powder, poorly soluble in water and well soluble in or-
ganic solvents (Fig. 5).
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Fig. 5. Anemonin structure

It has a pronounced analgesic and antispasmodic
[15], fungicidal (but less than Protoanemonin) [16], seda-
tive effect. Anemonin is also used in asthma, whooping
cough, rachitis, and uterine bleeding. Scientists in their
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caused TGF-bl mRNA and proteins
expression, expression of Smad4 and Smad7 m-RNA, as
well as epidermal growth factor and receptors of epidermal
growth factor (EGFR) mRNA in small intestine mucosa. It
can be assumed that Anemonin soothes LPS-induced
intestinal injury by improving the mucosa recovery, re-
lieves intestinal inflammation and the effect of TGF-bl
canonical Smads and EGFR signaling pathway [23].

Pharmacological effect of Anemone nemorosa is
highly comprehensive. The herb is used internally as an
antitumor, analgesic (e.g. for stomach ache, headaches,
radiculitis), anti-inflammatory (at inflammation of lungs,
kidneys, spleen, eyes, malignant ulcers) [3, 4], antispasmod-
ic, sedative, diaphoretic, bactericidal, antimicrobial, antifun-
gal, expectorant, diuretic, and abortive agent [24, 25].

The use in traditional medicine. Anemone nem-
orosa is used as a decoction for treatment of malignant
tumors, heart diseases, pneumonia, fever, stomach ache,
as abortive agent [3]. Also, it is used in the form of infu-
sions, tinctures, decoctions of herb for treatment of heart
diseases, apathy, fever, shortness of breath, asthma, gall-
stones, sexual weakness of men and women, menstrual
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disorders, three-day fever, rheumatic gout, scabies, lep-
rosy, shingles, whooping cough, paralysis, syphilis, gout,
dropsy, and it increases kidneys and lungs activity.
Anemone nemorosa is often used in herbal teas in com-
plex with other herbs, which are often prescribed for
treatment of shortness of breath, the psychical and emo-
tional instability, scabies [4, 24].

The herb is used externally for treatment of rheu-
matism, gout, skin diseases, as an antiseptic, its juice is
used against warts.

In homeopathy, Anemone nemorosa is used as a
sedative, diuretic and diaphoretic agent [3].

Dosage forms. Infusion of Anemone nemorosa
leaves: add 200 ml of boiling water to 1 teaspoon of herb
and leave for 30 minutes, drain, rub on 10 ml into the skin
of painful places 1 time per day. There is an overdose
danger. After application wash hands carefully with soap
[25].

Cold infusion: add 250 ml of cool boiled water to
2 teaspoons crushed dried Anemones herb and leave for
20 hours, filter. Use 2 tablespoons 3 times per day. This
infusion is also used for compresses (theumatism, gout),
lotions and washing (dermatitis, poor wound healing).

Tincture: 1 liter of alcohol, 100 grams of pow-
dered Anemone nemorosa herb. Leave in a dark place
and periodically shake. Filter after 7-10 days. It can be
used both externally and internally.

Toxicity and contraindications. The herb is poi-
sonous. Leaves have narcotic-like effect. They lose tox-
icity after drying.

Infusion of Anemone nemorosa should not be
used by pregnant (abortive effect), during lactation, and
is not recommended at kidneys inflammation. Since the
plant is poisonous, to avoid poisoning the dosage should
be followed and self-feeling should be monitored.

7. Conclusion

The proceed literature point to the wide spectrum
of pharmacological activity, the content of valuable bio-
logically active compounds and an ancient experience of
use of Anemone nemorosa in tradition medicine. Consid-
ering the results of the carried out phytochemical and
pharmacological studies, it becomes clear that the further
use of Anemone nemorosa as a herbal material is relevant
and promising issue in pharmacy.
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