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The purpose of this work was to study the antimicrobial, antibiofilm-forming and antioxidant
properties of alcohol extracts of Arnica montana L. and Achillea millefolium L. The plants for the
analysis were gathered in the territory of Velyky Berezny region, Transcarpathia. Ethyl and methyl
extracts were produced from inflorescences of Arnica montana L. and Achillea millefolium L. For the
purpose of analysis, we used Staphylococcus genus bacteria that had been isolated from the mouth
cavities and pharynx of human patients suffering from inflammatory diseases, by plating into
differentially diagnostic nutrient media with subsequent identification. All isolates were characterized
to be biofilm-forming.

The subject of the study was extract’s antimicrobial activity evaluated by the diffusion-into-agar
method in standard 96-well plates using the spectrophotometric method and by measuring of
antioxidant activity (DPPH test).

It was established that Arnica montana L. extracts exerted more pronounced antimicrobial activity
upon the analysed isolates of Staphylococcus genus bacteria. It was furthermore shown that Arnica
montana L. extracts displayed an antimicrobial effect even upon MRSA of S. aureus. Extracts of Arnica
montana L. and Achillea millefolium L. were shown to possess anti-biofilm forming properties.

Ethyl and methyl extracts of Arnica montana L. and Achillea millefolium L. were shown to reveal
significant antioxidant activity.

Thus, our results indicated a need in further research of possible application of Arnica montana L.
and Achillea millefolium L. extracts as anti-staphylococcal agents, which could be employed for the

treatment of inflammatory processes in mouth cavity and oropharynx.
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The growing problem of microorganisms’
resistance formation to antibiotics determines
the importance of searching for alternative
antimicrobial agents [1, 2]. Plant-based
materials look especially promising in this
respect, for they have traditionally been
used in folk medicine, they have a number of
advantages, including antioxidant activity,
and a wide spectrum of biologically active
substances, micro- and macronutrient
elements. In view of the possibility of
the most opportunistic strains to form
biofilm, which complicates the course of
pathological processes and favours continuous
microorganisms’ persistence in the host
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organism, the study of antibiofilm-forming
properties of medicinal plants is an extremely
topical task. In particular, plants of the
Asteraceae genus are widely used by folk and
conventional medicine and have good prospects
from the viewpoint of antimicrobial activity.
Mountain arnica (Arnica montana L.), a
perennial herbaceous plant of the Compositae
genus, has been used by folk medicine since
ancient times. In natural habitats, it is spread
in Central and South Europe and West Ukraine
[3]. As medical material, inflorescences, which
contain such groups of biologically active
substances as carotenoids, terpenoids, essential
oils, polyacetylenes, phenolcarbonic acids,
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nitrogen-bearing compounds, coumarins,
flavonoids, and others, are used. According
to literature data, preparations from arnica
flowers demonstrate tonic, anti-inflammatory,
sedative, and choleretic activity. They have
haemostatic effect at external and internal
haemorrhages. They are used to treat heart
diseases, bronchitis, spasms, neuralgic
pains, and gout [4]. Their extracts are known
to demonstrate antibacterial, antitumor,
antioxidant, anti-inflammatory, antifungal
and immune-modulating activity [3].

Common yarrow (Achillea millefolium L.)
is another well-known medicinal herb of the
Asteraceae genus, which has long been used
in conventional and folk medicine. As medical
material, its flower heads are used. Its extracts
and infusions are characterized by anti-
inflammatory, wound healing, and antiallergic
activities. Together with other herbs as part of
a set, yarrow is used for gastritis, stomatitis,
and stomach ulcer treatment. A wide spectrum
of its biological properties is explained
by a variety of its chemical composition,
in particular, secondary metabolites —
isoprenoids, flavonoids, and vitamins [5].

Thus, in view of the known anti-
inflammatory properties of Arnica montana
L. and Achillea millefolium L. and their
traditional application in medicine, it
is relevant to study the impact of their
inflorescence extracts upon Staphylococcus
genus bacteria characterized by biofilm-
forming ability and multiple resistance to
antibiotics.

The purpose of our work was to study
antimicrobial, antibiofilm-forming and
antioxidant properties of ethyl and methyl
extracts of Arnica montana L. and Achillea
millefolium L.

Materials and Methods

The plant materials were collected in
the territory of Velyky Berezny region,
Transcarpathia, dried at the temperature of
30-35 °C in the shadow, then grounded and
placed in tightly closed containers.

Extract manufacturing techniques.
Inflorescences of Arnica montana L., Achillea
millefolium L. were used as work material
to obtain ethyl and methyl extracts. A10 g
batch of dry plant material was pulverized to
powdery mass. In an Erlenmeyer flask, 10 g of
plant material were blended with 200 m1 of 96°
ethyl or methyl alcohol (Sigma, Germany). The
flask neck was closed with a food wrap to avoid
evaporation. Following a 30 min incubation

in the ultrasonic bath (Kraintek) at 35 °C,
the blend was filtered through Whatman No.
1 filter paper. The clear solution was placed
in an evaporative device (16—17/32"x 34—
59/64" G5B, Coated Dry Ice Condenser Rotary
Evaporator) to obtain pure alcoholic extract at
50 °C, 82 rpm. Then, extracts were subjected
to evaporation under reduced pressure at 40 °C
in order to remove either ethyl or methyl. As
a result, the following pure extracts were
obtained.

Antimicrobial assay

Antimicrobial activity of plant extracts
was determined using agar diffusion test
(Rhos and Reico, 2005). The bacterium inocula
100 pl in the physiological solution were
adjusted to the equivalent of 0.5 McFarland
standard, and evenly spread on the surface of
Muller-Hinton agar (incubated at 37 = 2 °C for
24 hours); yeasts — on SDA agar (incubated
at 35 = 2 °C for 48 hours). The extracts 10 ul
were introduced into wells 6 mm in diameter.
The diameters of the inhibition zones were
measured in millimetres including the
diameter of the well. Each antimicrobial assay
was performed at least three times.

As test cultures, the following reference
bacterial strains were used: Staphylococcus
aureus ATCC 25923, S. aureus CCM 4223
biofilm-forming strain. We also used
clinical strains of bacteria (S. aureus MRSA,
S. haemolyticus, S. epidermidis, S. hominis)
isolated from the oral cavities of patients
suffering from inflammatory periodontiumand
pharynx. We chose the clinical strains with
multiple resistance at least to two classes of
antibiotics. As a positive control gentamicin
(10 mg/disk) for Gram-negative bacteria,
ampicilin (10 mg/disk) for Gram-positive
bacteria, nystatin (100 UI) for Candida were
used. As a negative control, DMSO was used.

Determination of antibiofilm activity

The antibiofilm activity of the plant
extracts were tested in the standard 96-
well microtitration plates (Greiner-BioOne,
Austria) using a modified staining method
according to O’ Toole (O’Toole, 2011).

With the purpose to study the antibiofilm-
forming activity, a 18-hour culture of the
reference S. aureus CCM 4223 and clinic
biofilm-forming strains grown at 37 °C
were used. Into the wells, 180 ul of bacterial
suspension, McFarland in broth (TSB, Himedia,
India) were introduced. The Achillea millefolium
L., Arnica montana L. extracts were adjusted
to the concentrations of 1%, 5% and 10%
in dimetylsulfoxide (DMSO; Sigma-Aldrich,
USA) and introduced into the wells in a volume
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of 20 pl per well. Following the addition of the
bacterial suspension, the concentrations of
plant extracts in the broth were equal to 0.1%,
0.05% and 0.01%, respectively. The wells with
only 180 pl of broth and 20 ul of 10% DMSO
served as a control.

Following a 24-hour-long incubation in
the thermostat at 37 °C, the supernatant
was withdrawn and washed 3 to 5 times with
distilled water. Following a 30-minute-long
incubation, it was dyed with 200 ul of 0.1%
solution of crystal violet. Then the dye was
withdrawn, and the supernatant washed 3 to
5 times with distilled water. Into every well,
200 pl of 30% acetic acid were added and
incubated for 10 minutes. Optical density
was measured on the Synergy HT (Biotek,
USA) spectrophotometer at 550 nm. Over
50% reduction in absorbance was considered
as significant inhibition (Raut et al., 2014).
Statistical Analysis Values mentioned are
the mean with standard deviations, obtained
from three different observations. Values in
the control and treatment groups for various
molecules were compared using Student’s
t-test. A value of P < 0.05 was considered as
statistically significant.

Antioxidant activity

Free radical scavenging activity of the
samples was measured with 2.2-diphenyl-1-
picrylhydrazyl (DPPH) [14]. The antioxidant
activity was expressed as percentage (%) of
the scavenging activity. Trolox was used as a
standard.

Statistical analysis

For the statistical analysis of experimental
data, we used statistical software Microsoft
Office Excel (2013). The results were
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calculated and expressed as mean, standard
error of mean, or standard deviation.

Results and Discussion

Our studies showed that extract of Arnica
montana L. had more pronounced antimicrobial
effect against typical and clinical bacterial
strains of the Staphylococcus genus. It is
worth noting that arnica extract demonstrated
antimicrobial action even against clinical
strains of S. aureus MRSA characterized
by multiple resistance to antibiotics. At the
same time, the activities of ethyl and methyl
extracts were almost identical.

A significantly lower antimicrobial effect
was ascertained for Achillea millefolium L.,
where the inhibition zones never exceeded
10.65 = 0.15 mm.

Investigation of antibiofilm-forming ability
of ethyl extract of Arnica montana L. revealed
that 0.1% extract lowered the process of biofilm
formation by 76% . However the antibiofilm-
forming activity of the extract was reducing
with lowering of its concentration (Fig. 1).

The study of antibiofilm-forming activity
showed that the extracts inhibited the intensity
of bacterial biofilm formation (Fig. 2).

Methyl extract of Arnica montana L.
reduced biofilm formation intensity by
42.3% in the case of an 0.1% concentration,
and by 36% — in the case of 0.05% solution.
However, introduction of 0.01% had no effects
on-the process of biofilm-formation.

Thus, we have shown a significant
antibiofilm-forming effect of ethyl and methyl
extracts of Arnica montana L.

High antibiofilm-forming activity of

247
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Fig. 1. Antibiofilm activity of different concentrations of ethyl extract Arnica montana L.
on S. aureus biofilm-forming
*the data were statistically significant as compared with the control (P < 0.05)
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Table 1. Antimicrobial activity of Arnica montana L. and Achillea millefolium L. extracts,

inhibition zones in millimeters, including well diameter, mm (n = 3, x = SD)

Arnica montana L. Achillea millefolium L.
Test culture
ethyl ethyl methyl
extract methyl extract extract extract
S. aureus ATCC 25923 20.20 = 0.30%* 19.30 = 0.30%* 10.33 = 0.58% 10.67 = 0.58%*
S. aureus CCM 4223 (biofilm
formation) 20.50 = 0.50%* 20.20 = 0.30%* 9.33 = 0.58%* 9.83 = 0.29%
S. aureus MRSA
(clinic biofilm formation) 18.60 = 0.58* 19.50 = 0.50%* 9.50 = 0.50%* 10.33 = 0.29%*
S. haemolyticus (biofilm -
formation) 20.10 = 0.15%* 20.15 = 0.50%* 10.50 = 0.30 10.65 = 0.15%*
S. epidermidis 21.50 + 0.25% 21.60 = 0.30% 10.70 = 0.25%* 10.55 = 0.20%
(biofilm formation) cOR T R R coe T
S. hominis
(biofilm formation) 21.70 = 0.50%* 20.90 = 0.15%* 11.50 = 0.15% 11.00 = 0.10%*

Note. An extraction solvent (ethanol or methanol) was used as a control:
control of ethanol — no inhibition; control of methanol — no inhibition; diameter of well 6 mm;
* — the data were statistically significant as compared with the control (P < 0.05).
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Fig. 2. Antibiofilm activity of different concentrations of methyl extract Arnica montana L. on biofilm-
forming S. aureus
*the data were statistically significant as compared with the control (P < 0.05)

ethyl extract of Achillea millefolium was
explored (Fig. 3, Fig. 4): e. g., introduction
of 0.1% extract solution lowered the process
of biofilm formation by 92% . As the extract
concentration reduced, the antibiofilm-
forming activity was also declined gradually.

A similar trend was observed for methyl
extract, though its activity was somewhat
lower. For example, 0.1% extract solution
reduced the intensity of biofilm formation by
80% (Table 2).

Thus, we have demonstrated high
antibiofilm-forming activity of Achillea
millefolium. It is noteworthy that ethyl extracts

showed higher activity than methyl extracts.

The evaluation of antioxidant activity of
extracts medicinal herbs may explain their
high activity (Table 3).

Other authors also pointed to the
antimicrobial properties of arnica against
mouth cavity pathogens. For instance,
effectiveness of extracts of Arnica montana L.
against Streptococcus sobrinus isolated from
the mouth cavity was shown [8, 9]. Essential
oil of Achillea millefolium L. was established to
demonstrate antimycous action against fungi
provoking plant diseases [10].

The antimicrobial activity of yarrow has
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Table 2. Biofilm destruction for S. aureus clinical strains affected by ethyl / methyl extracts

of medicinal herbs

Plant Extract concentrations,%
0.01 0.05 0.1
ethyl extract
Achillea millefolium L. 22.00 = 0.58 52.69 = 0.72 92.00 = 0.65
Arnica montana L. 13.70 =0.23 36.90 = 0.55 76.00 = 0.35
methyl extract
Achillea millefolium L. 60.00 = 0.45 76.00 = 0.50 80.42 = 0.64
Arnica montana L. 12.30 =0.33 36.00 = 0.55 42.40 = 0.50

Note: * — the data were statistically significant as compared with the control (P < 0.05).

Table 3. Antioxidant activities of ethyl and methyl extracts
of Arnica montana L. and Achillea millefolium L.

Plant %
ethyl extract
Achillea millefolium L. 85.40 = 0.50
Arnica montana L. 82.36 =0.30
methyl extract
Achillea millefolium L. 86.62 = 0.55
Arnica montana L. 79.52 = 0.60

Note: * — the data were statistically significant as compared with the control (P < 0.05).

been earlier described [11], where its antimicrobial
effect upon E. faecalis, P. aeruginosa, S. aureus,
and M. luteus is shown. Besides, the antimicrobial
activity of various species of Achillea genus
versus S. aureus, E. coli, K. pneumoniae, P.
aeruginosa and S. enteritidis and two fungi
(Aspergillus niger and Candida albicans) has also
been found [12].

The past study [13] has also proved the
activity of extracts of medicinal herbs (Althaea
officinalis L. roots, Arnica montana L.
flowers, Calendula officinalis L. flowers,
Hamamelis virginiana L. leaves, Illicium
verum Hook. fruits and Melissa officinalis L.
leaves) against anaerobic and facultative
aerobic periodontal bacteria: Porphyromonas
gingivalis, Prevotella spp., Fusobacterium
nucleatum, Capnocytophaga gingivalis,
Veilonella parvula, Eikenella corrodens,
Peptostreptococcus micros and Actinomyces
odontolyticus. In our previous works, we also
showed the antimicrobial activity of Potentilla
erecta L. rhizome and cowberry extract to
affect clinical microorganism isolates from
oral cavity [14, 15].

Studies of the action mechanisms of plant
extracts upon microorganisms are of sporadic
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character. At the same time, plant extracts
are known to contain mixtures of biologic
substances having additive effect and varying
by their action mechanisms, which factor
ensures their bactericidal activity and low
probability of development of resistance in
microorganisms.

According to the literature data, the
antibacterial effect is predominantly
provided by polyphenolic substances. At
the same time, a correlation dependence has
been shown between the antimicrobial and
antioxidant activity of plant extracts. The
study of kinetics of the death of bacterial
cells affected by extracts of medicinal
plants proves that the antimicrobial effect
is a consequence of the effect upon various
physiological processes inside the cell.
Currently we are aware of such action
mechanism of plant extracts as increase
of permeability of the cell membrane, its
destruction, and destruction processes in
mitochondrial membranes [16].

Experimental works have proved the
antimicrobial activity of tannins. A. Scalbert
[17] established the antimicrobial activities
of tannins upon microorganisms. The
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Fig. 3. Antibiofilm activity of different concentrations of ethyl extract Achillea millefolium L. on biofilm-
forming S. aureus
*the data were statistically significant as compared with the control (P < 0.05)
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Fig. 4. Antibiofilm activity of different concentrations of methyl extract Achillea millefolium L.
on biofilm-forming S. aureus
*the data were statistically significant as compared with the control (P < 0.05)

antimicrobial activity and toxicity were
shown to depend upon the tannin structure.
Different mechanisms of explanation of
tannin’s antimicrobial activity, including
inhibition of extracellular microbial
enzymes, direct action upon the microbial
metabolism via inhibition of oxide
phosphorylation, and the mechanism
connected with iron fixation have been
suggested. Many microorganisms can
overcome the plants’ defence mechanisms
by synthesising the tannin-fixing polymers,
oxidation, and tannin biodegradation.

Plant extracts were shown to be able to
affect the bacterial quorum sensing QS in
biofilm, which was one of its destruction
mechanisms. In that case, the destructibility
of biofilm does not always correlate with the
antimicrobial activity [17].

Another important factor is the choice
of optimum extractive agent to ensure
the extraction of maximum quantity of

biologically active substances. So the works
connected with the comparative characteristics
of extracts based on various extractive agents
are important from the viewpoint of choosing
the right ones which will ensure the optimum
antimicrobial effect.

The revealed impact of extracts upon
biofilm-forming microorganism strains
isolated from the mouth cavities of human
patients suffering from inflammatory
parodentium diseases points to the prospects
of their use for oral hygiene products. The
antibiofilm-forming activities of extracts
seem to be especially promising for prevention
of inflammatory parodentium diseases, while
the most of the mouth cavity microorganisms
are biofilm-forming bacteria. High antioxidant
properties of extracts, combined with their
antibiofilm-forming and antimicrobial
activities, are extremely valuable for the
treatment of inflammatory processes of
mucous membrane.
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Thus, we have established remarkable
antimicrobial effect of Arnica montana L.
against biofilm-forming strains of Staphylococcus
genus bacteria. We have further shown a high
antibiofilm-forming ability of extracts of Arnica
montana L. and Achillea millefolium L. It is
noteworthy that extract of Achillea millefolium
L. showed somewhat higher antibiofilm-forming
activity. The revealed trends explain the
prospects for the use of herbal extracts to lower
the persistence level of Staphylococcus genus
bacteria, which fact is especially important for
inflammatory processes of the mouth cavity.
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AHTHUBIOIIJIIBKOYTBOPHOBAJIbHI
TA AHTUMIKPOBHI BJTACTHBOCTI
EKCTPAKTIB Arnica montana L.,
Achillea millefolium L. 3A IXHBOI 11
HA BAKTEPII POJIY Staphylococcus

M. Epusyosa®, 4. Kowosa®

IYmroponcmcm?I HaIiOHAJILHUI YHiBEepCUTET,
Vikpaina
2VHiBepCI/ITeT BeTepUHaPHOI MeJUIIUHU Ta
dapwmartii, Komure, CioBakia

E-mail: maryna.krivcova@gmail.com

MeTo10 pobOTH OYJIO ZOCTIAUTYH AaHTUMIKPOO-
Hi, aHTUOI0MJIIBKOYTBOPIOBAJIBHI Ta aHTUOKCH-
ITaHTHI BJIACTUBOCTI CIMPTOBUX €KCTPAKTiB Cy-
nBiTe Arnica montana L. ra Achillea millefolium
L. Pocaunnu gyia gociaig:keHb 0yJjo 3i6pano y Be-
JUKOOepe3HAHCbKOMY palioHi 3akapraTchbKoi 06-
gacti. I3 cynBite Arnica montana L. ta Achillea
millefolium L. 6yj0 BUTOTOBJIEHO €TaHOJbHI Ta
METaHOJIbHI eKCTPaKTHU. ¥ JOCJiZli BUKOPUCTAHO
6axTepii poxy Staphylococcus, isonpoBaHi 3 po-
TOBOI HOPOYKHUHM Ta 3iBY JIofeli i3 3amaJlbHUMUI
3aXBOPIOBAHHAMHU, IIIJIAXOM BUCiIBY iX Ha gude-
PEeHIIifiHO NiarHOCTUYHI }KMBUJIbHI cepeIoBUIIA 3
moxanbInop izenTudikamieo. BeranoBieno, mio
Bci iBosaTu 6yau 6i0mIiBKOYTBOPIOBAJILHUMU.

3rifHo 3 METOI0 JOCIiJKeHHsS BUBUYAJIU
AHTUMiKPOOHY aKTUBHICTH EKCTPAKTIB (MeTogOM
nudysii B arap), aHTH6i0MIiBKOYTBOPIOBAILHU I
eperT (y cramgapTHuxXx 96-IyHKOBUX IIJIaH-
meTax CIeKTPOGOTOMETPUUYHUM METOLOM),
aHTHOKcumaHTHY akTuBHiCcTH (DPPH meTomom).

BcranoBeHO 0i/IbII BUPAXKeHY aHTUMIKPOOHY
aKTUBHICTh eKcTpaKTiB Arnica montana L.
Ha JocJimskyBaHi isoadaTrm OaKTepii poay
Staphylococcus. IlokasaHo, IO eKCTPaKTHU
Arnica montana L. mamu aHTUMiKpPOOHUI
epert HaBiTh Ha MRSA S.aureus. loBemeHO
aHTUOIONMJIiBKOYTBOPIOBAJbHI BJIACTUBOCTI
ekctpakTiB Arnica montana L. i Achillea
millefolium L.

EraHosbHI Ta MeTaHOJIbHI eKeTpakTu Arnica
montana L. i Achillea millefolium L. mokasaau
BUCOKY aHTUOKCUJAHTHY AaKTUBHICTb.

Takum YMHOM, OTPUMAaHI HaMM Pe3yJIbTATU
BKa3dyoTh Ha HeOOXiAHicTh HOZANBINIUX
IOCJTiI:KeHb BUKOPUCTAHHS eKCTPaKTiB Arnica
montana L. i Achillea millefolium L. gk
IpOoTUCTAPiIOKOKOBUX 3ac00iB MpU 3amaJbHUX
mIpoIecax POTOBOI TOPOKHUHY Ta POTOTJIOTKH.

Knarmouwosi cnosa: anTuMikpoOHUl eheKT, aHTUOio-
NJIiBKOYTBOpPIOBaJbHA AaKTUBHICTH, POCIUHHI
eKCTPaKTU.

AHTUBUOIIJIEHKOOBPAS3YIONINE
U AHTUMHUKPOBHIE CBOMICTBA
IKCTPAKTOB Arnica montana L.,
Achillea millefolium L. ITPH UX JIEVICTBUHI
HA BAKTEPHUU POJA Staphylococcus

M. Kpusyosa’, . Kowosa®

1Y>}cropo,acrc1/n?1 HaIlMOHAJIbHBINI YHUBEPCUTET,
Ykpanua
2YHuBepcuTeT BETEPUHAPHOI MEAUIIIHEL
u papmarnuu, Komuie, CiroBakusa

E-mail: maryna.krivcova@gmail.com

ITenpio pabGoThl OBLIO HCCIENOBATHL AHTHU-
MUKpPOOHBIe, aHTHOMOIJIEHKOOOpas3ymoIine u
AHTHUOKCUJAHTHBLIE CBOMCTBA CIUPTOBBLIX JKC-
TPakTOB colBeTuit Arnica montana L. u Achillea
millefolium L. Pactenus nJis ricciaesoBaldnii ObLIN
cobpaubl B BernkobepesHsHCKOM paiione 3akap-
narckoi odaacru. W3 couseruii Arnica montana
L. u Achillea millefolium L. ObII1 N3TOTOBJIEHEBI
STUJIOBBIE U METUJIOBBbIe DKCTPAKThI. B ombITe
UCIOJIb30BaHbBI OaKkTepum poxa Staphylococcus,
M30JIMPOBAHHbBIE U3 POTOBOU IIOJIOCTH U 3€Ba JIIO-
el ¢ BOCHAJIUTEeIbHBIMY 3a00JI€BAHUAMU, IIYTEM
moceBa Ha Au@depeHIInaIbHO IUATHOCTUYECKUE
MUTaTeJbHBIE CPEeIbl C TToCaeayIoIei naeHTU-
Kaluell. Y CTaHOBJIEHO, UTO BCE M30JATHI OLLIN
OMOMJIEHKOOOPa3y IO IMU.

CorJiacHo 11eJI1 UCCIeJOBAHUSA U3yUYaan aHTH-
MUKPOOHYIO aKTUBHOCTH dKCTPAKTOB (MeTOLOM
nud@ysun B arap), aHTUOUOIIJIEHK000Pa3yIOIUi
3P PeKT (B cTaHIAAPTHBIX 96-TyHOUHBIX TIJIAHIIIE-
Tax CIeKTPO(OTOMETPUUECKUM METOIOM), aHTHU-
oKcumaHTHYIO akTuBHOCTL (DPPH meTomom).

YcranoBiaeHa 6oJiee BBIpaKeHHAas aHTHU-
MHUKpPOOHAss aKTUBHOCTh 3KCTPaKTOB Arnica
montana L. Ha ucciegyeMble U30JIATHI OaKTepUit
pona Staphylococcus. IlokaszaHo, UTO 3KCTPAKTHI
Arnica montana L. mpoABIAIN aHTUMUKPOOHBIN
s(pperT naxxe Ha MRSA S. aureus. YcranoBJIeHBI
AHTUOMONIJIeHK000pas3yoIie CBOMCTBA dKCTPaK-
TOB Arnica montana L. u Achillea millefolium
L. OTusoBble 1 METHUJIOBLIE d3KCTPAKTBI Arnica
montana L. u Achillea millefolium L. nmoxasaau
BBICOKYIO aHTUOKCUIAHTHYIO aKTUBHOCTbD.

Taxum o6pasom, yCTaHOBJIEHHBIE PE3YIbTAThI
YKasbIBAIOT Ha BO3MOJKHOCTDL JaJbHEHIINX HC-
cJeIOBaHUI UCIIOJb30BAHUA 9KCTPAKTOB Arnica
montana L. u Achillea millefolium L. Kax mpoTu-
BOCTA()UIOKOKKOBBIX CPEICTB IPU BOCIATIUTEb-
HBIX IIPOIIECCax IMOJIOCTH PTA U POTOTJIOTKH.

Knwuesvle cnosa: aHTUMUKPOOHBINA sPdexT,

AHTUOMOIJIeHK000pas3yIinasd aKTUBHOCTbL, pac-
TUTEJbHBIE 9KCTPAKTHI.
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