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ABSTRACT

Various helminthoses and other parasitic infections are widespread among farm animals. Helminthic infections are typically
treated with anthelmintic drugs; however, resistance to these drugs is becoming an increasingly serious problem. Investigating
potential herbal antiparasitic agents, which are inexpensive and widely available, could be a promising alternative. Anthelmintic
properties have been identified in oil, hydroalcoholic, and most aqueous extracts of Filipendula vulgaris Moench., Pinus
sylvestris, Picea abies L., Abies sibirica, Pinus sibirica DuTour, Juniperus communis L., and Paeonia anomala L. from forest
ecosystems in Eastern Kazakhstan, as well as in Ferula tatarica Fisch., Pulsatilla uralensis (Zamels) Tzvel., and Serratula
coronata L. from ecosystems in Northern Kazakhstan. The greatest impact and fastest death of annelids were observed with
alcohol tinctures, while aqueous extracts had the least effect. The best anthelmintic properties were found in the aqueous-
alcoholic extracts of the underground part of Pulsatilla uralensis (Zamels) Tzvel. and the alcohol tincture of the aboveground
part of Serratula coronata L. For the first time, the antiparasitic activity of both the aboveground and underground parts of

Pulsatilla uralensis (Zamels) Tzvel., growing in Northern Kazakhstan, has been described

Keywords: antiparasitic activity, anthelmintic properties, coniferous trees, shrubs, herbaceous plants.

INTRODUCTION

Various helminthiases and other parasitic infections are
widespread in farm animals [1]. Gastrointestinal parasitic dis-
eases have become a major health issue, affecting billions
of people and livestock worldwide, especially in developing
countries. These diseases impact an estimated 3.5 billion peo-
ple globally, with 450 million showing symptoms and over
200,000 deaths reported annually [2]. Gastrointestinal para-
sites in animals also create a significant disease burden and re-
sult in substantial economic losses in food production across
many regions [3, 4].

Gastrointestinal helminths are a major cause of mortal-
ity and morbidity in ruminants, leading to high costs and pro-
duction losses worldwide [5]. For instance, the annual cost of
gastrointestinal nematode infections in Europe is estimated at
€686 million [6]. One example of a gastrointestinal parasite
affecting livestock is Haemonchus contortus, a highly viru-
lent parasite of small ruminants in tropical, subtropical, and
warm temperate regions [7, 8]. This parasite can cause asci-
tes, weight loss, anemia, and death [9, 10, 11].

Protozoan parasites also pose a significant threat to the
livestock industry, with Cryptosporidium, Giardia, and Eime-
ria species being among the most important. These infections
affect a wide range of host animals worldwide, including cat-
tle, sheep, goats, and pigs, leading to substantial growth and
productivity losses [12]. Infected animals may exhibit clinical
signs such as growth retardation, weight loss, decreased pro-
ductivity, reduced appetite, dehydration, and diarrhea, which,
in severe cases, can result in death [13, 14, 15, 16, 17, 18].

Helminthic infections are typically treated with anthel-
mintic drugs; however, resistance to these drugs is becom-

ing an increasingly serious issue [1]. The growing evidence
of multidrug resistance in these parasites, coupled with the
adverse effects of currently available synthetic drugs, has
spurred increased research into alternative treatments. The
study of potential plant-based antiparasitic agents, which are
inexpensive and widely available, presents a promising alter-
native [19].

Various plants, both medicinal and wild, are regularly ana-
lyzed for the presence of biologically active substances (BAS)
with bactericidal, fungicidal, and helminthicidal properties.
Coniferous plants, in particular, are well-known for their ben-
eficial properties and effective BAS.

Coniferous trees contain a diverse range of biologically
active substances in their bark, needles, and seeds. Among co-
nifers, the Siberian fir is particularly noted for its medicinal
properties and is a significant source of various phytochemi-
cals with pharmacological importance. The pharmacological
uses of fir include several effects, such as anthelmintic prop-
erties, especially when combined with other non-pharmaco-
logical applications [20]. Concentrated tannins in feed have
been reported to reduce the helminth load in small ruminants.
Bark extracts from pine (Pinus sylvestris L.), spruce (Picea
abies L.), and birch (Betula pubescens) are good sources of
tannins in cold climates [1]. Additionally, the seeds of Si-
berian pine or cedar pine (P, sibirica), commonly known as
pine nuts, are valued for their medicinal properties due to the
presence of both lipophilic and hydrophilic biologically ac-
tive substances [21].

Shrubs, including coniferous ones, also offer valuable me-
dicinal properties. For example, the needles of Siberian juni-
per (Juniperus sibirica L.) contain ADP, lignin, cellulose, lig-
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nin/cellulose, lipids, phenolic compounds, proanthocyanidins,
flavonoids, and essential minerals such as N, C, Ca, Mg, K,
Mn, Zn, P, S, Al, and Fe [22], as well as sabinene [23, 24],
which have antioxidant, anti-inflammatory, and antimicrobial
effects [25, 26].

Flowering plants also exhibit a wide range of biologically
active substances. Meadowsweet (Filipendula ulmaria) is tra-
ditionally used for treating fever, pain, inflammatory diseases
(such as arthrosis, rheumatism, and arthritis), gastric disor-
ders, liver dysfunction, and gout. Phytochemical studies re-
veal several active compounds in F. ulmaria, including phe-
nolic acids, flavonoids, tannins, terpenoids, and salicylic acid
and its derivatives, which contribute to its diverse therapeu-
tic activities [27].

Paeonia anomala L., a member of the Paconiaceae family,
is found in Asia, Europe, and western North America. Over
180 compounds have been isolated from nine species within
the Paeonia genus, including terpenes, phenols, flavonoids,
essential oils, and tannins. The rich phytochemical composi-
tion and bioactivity of peony, particularly due to its polyphe-
nols and flavonoids, have been well-documented [28]. There
are known differences in the content of biologically active
substances between the above-ground and underground parts
of plant shoots. Traditional healers and medicinal plant ref-
erence books often specify which part of the plant should be
used to obtain a higher concentration of biologically active
substances or the most effective components.

In Serratula coronata L., cultivated in Siberia, at least 14
phenolic compounds (7.3%) have been identified, including
quercetin, which is highly effective in treating cerebral edema,
gout, and cardiovascular diseases due to its angioprotective
properties [29, 30]. The biocomponents of Serratula coronata
L. have also proven effective in treating and preventing vari-
ous skin diseases, particularly psoriasis [31, 32].

Several studies have explored the antiparasitic properties
of Ferula assa-foetida, including its activity against Tricho-
monas vaginalis [33], Schistosoma mansoni [34], Strongylus
spp. [35], Fasciola hepatica, and Dicrocoelium dendriticum
[36]. Aqueous extracts of Ferula foetida resin were tested for
anthelmintic activity against Pheretima posthuma, with three
concentrations (25, 50, and 100 mg/ml) evaluated. The ex-
tract exhibited significant anthelmintic activity at 100 mg/ml,
proving more effective than the drug Piperazine citrate [37].

The herb and roots of Pulsatilla species, or pasqueflower,
are widely used for various therapeutic purposes. The extract
from the leaves of Pulsatilla pratensis has strong bactericidal
and fungicidal effects, provides sedation, and is used in both
folk and veterinary medicine as a sedative, sleep aid, analge-
sic, expectorant, and liver function stimulant [38].

Studying the current state of forest plants in Kazakhstan is
crucial for assessing their species diversity and resource po-
tential. Given the increasing problem of parasite resistance
to conventional anthelmintic drugs, developing herbal anti-
parasitic treatments from domestic raw materials is highly
relevant. Therefore, investigating the anthelmintic effects of
biologically active substances from wild forest plants in Ka-
zakhstan seems particularly timely.

The aim of the research was to investigate the antipara-
sitic activity of wild medicinal plants, including both coni-
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fers and herbaceous perennials, to evaluate their pharmaceu-
tical potential.

2. MATERIAL AND METHODS

he material for the study comprised 10 plant samples col-
lected during the 2020 expedition. Samples of Scots pine (Pi-
nus sylvestris), Norway spruce (Picea abies L.), Siberian fir
(Abies sibirica), Siberian cedar pine (Pinus sibirica DuT-
our), common juniper (Juniperus communis L.), peony (Pae-
onia anomala L.), and meadowsweet (Filipendula vulgaris
Moench) were collected from the forest ecosystems of the
mountainous region in the Kazakhstan part of Altai. Addi-
tionally, samples of Ferula tatarica Fisch., Pulsatilla uralen-
sis (Zamels) Tzvel., and Serratula coronata L. were gathered
from forested areas in Northern Kazakhstan.

During sample collection, the coordinates of each site
were recorded, geobotanical descriptions were made, and
species were identified using established plant identification
guides [39, 40].

The biological activity of the extracts was analyzed at
the Research Platform for Agricultural Biotechnology of the
S. Seifullin Kazakh Agrotechnical Research University. The
plant samples were dried to an air-dry state on shelves in-
doors. Averaged samples were prepared by grinding both the
above-ground and underground parts and thoroughly mixing
them. From these averaged plant samples, oil, alcohol, and
water extracts were prepared following the State Pharmaco-
poeia of the Republic of Kazakhstan (2008) [41].

Infusions and tinctures were allowed to infuse for 2 weeks
in a dark place, while decoctions were prepared immediately
before use. Sterilizing filtration of the preparations was per-
formed using filters with a pore diameter of 0.45 um. The ex-
tracts were stored at 2-8°C in a household refrigerator for no
more than three days.

The anthelmintic activity of the plant materials was as-
sessed using a modified technique on annelids — specifically,
ringed worms (Lumbricus terrestris), which served as the test
objects. Observations of worm behavior in Petri dishes con-
taining solid nutrient medium with wells filled with the ex-
tracts were conducted at 3, 6, and 12 hours on the first day,
and every 8 hours over the next two days. A corresponding ex-
tractant served as the negative control, and a solution of piper-
azine citrate (20 mg/100 ml) was used as the positive control.

The presence of anthelmintic effects was evaluated based
on the following criteria: natural behavior of the worms, their
tendency to approach or move away from the wells, death
within a certain period, the presence and intensity of decom-
position odor if death occurred, and the presence and intensity
of hemolysis. Each criterion was recorded with the following
notation: +++ for pronounced effect, ++ for moderate effect,
+ for slight effect, and — for no effect. Based on the results, the
total number of “+” signs were calculated, and points were as-
signed [42]. The results were interpreted using standard sta-
tistical methods.

3. RESULTS

The results of the study on the antiparasitic properties of
plant extracts from coniferous trees are presented in Figure 1.
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Figure 1 — Intensity of anthelmintic properties of various coniferous tree extracts.

The data indicate that plant extracts from wild conifer-
ous forest trees exhibit antiparasitic properties. Among the
extracts, alcohol tinctures from Scots pine and Siberian pine
(cedar pine) demonstrated the most significant antiparasitic
effects. Conversely, Siberian fir showed the least pronounced
antiparasitic properties. Of the oil extracts, Siberian fir was the
most effective against Lumbricus terrestris. Norway spruce
and Scots pine extracts exhibited moderate effectiveness,
while cedar pine had minimal antiparasitic impact.

Among the aqueous solutions, Scots spruce and cedar
pine extracts showed a weak effect on worms, while aque-
ous extracts of Scots pine and Siberian fir had no impact on
the behavior of Lumbricus terrestris. Additionally, extracts
of various chemical natures obtained from coniferous shrubs,
including juniper, also displayed varying degrees of antipar-
asitic activity (Figure 2).

l I-I
0

Oul-based

T - e - -]

Intensity of antiparasitic properties,
score

Aqueous-alcoholic Aquatic

= Control

® Juniperus communis

Figure 2 — Intensity of anthelmintic properties of various
extracts of Juniperus communis L. (common juniper).

The results for plant extracts of common juniper show that
alcohol tinctures and water extracts were the most effective,
while the oil extract of common juniper had no effect on the
behavior of Lumbricus terrestris.

The antiparasitic properties of herbaceous plant extracts
from Paeonia anomala L. (peony) and common meadow-
sweet (Filipendula vulgaris) are presented in Figure 3.

The data on the antiparasitic properties of peony extracts
indicate that alcohol tinctures produced the best results. These
tinctures caused convulsions, a tendency for worms to move
away from the wells, and rapid death. Hemolysis and rapid
decomposition were observed post-mortem. Peony oil extracts
also showed a marked effect, causing hemolysis and rapid de-
composition. In contrast, water infusions of peony did not af-
fect earthworms.

Meadowsweet preparations, despite their relatively weak
anthelmintic effect, demonstrated specific activity, leading to
worm mortality by the end of the third day. Both oil and alco-
hol extracts of meadowsweet exhibited similar levels of an-
thelmintic activity, while the water extract was twice as effec-
tive as the water infusion of peony.

The anthelmintic properties of extracts from the above-
ground and underground parts of Pulsatilla uralensis (Zamels)
Tzvel. (yellow pasqueflower), Ferula tatarica Fisch. ex
Spreng (Tatar ferula), and Serratula coronata L. (crowned
sickleweed) on Lumbricus terrestris are presented in Figure 4.

As shown in the diagram, the best anthelmintic properties
were demonstrated by the extracts from the underground parts
of the analyzed plants. Among these, the aqueous-alcoholic
extracts of both the above-ground and underground parts of
Pulsatilla uralensis (Zamels) Tzvel. (yellow pasqueflower)
were more effective than the oil and water extracts. Notably,
the alcoholic tincture of the above-ground part of Serratula
coronata L. (crowned sickleweed), along with the aqueous-al-
coholic extract of the underground part of Pulsatilla uralen-
sis, exhibited some of the highest antiparasitic effects, lead-
ing to very rapid death of the worms.

The intensity of these antiparasitic properties was espe-
cially pronounced, even in the presence of a positive control
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Figure 3 — Intensity of anthelmintic properties of various extracts of Paeonia anomala L. (peony) and Filipendula vulgaris
Moench. (meadowsweet).

(an aqueous solution of ethyl alcohol). Oil extracts of Serrat-
ula coronata also demonstrated a significant antiparasitic ef-
fect, with worms dying within 6 hours of initial observation.
In contrast, aqueous extracts from both the above-ground and
underground parts of Serratula coronata showed no antipar-
asitic activity.

All extracts of Ferula tatarica Fisch. ex Spreng exhibited
minimal impact on the behavior of Lumbricus terrestris, al-
though they did cause worm mortality. The most pronounced
effect and rapid death of annelids were achieved with alcohol
tinctures, while oil extracts were less effective.

4. DISCUSSION

From the analysis of available literature, it is evident that
several plants exhibit antiparasitic and anthelmintic proper-
ties. For example, extracts from the bark of various tree spe-
cies, including pine (Pinus sylvestris L.), spruce (Picea ab-
ies L.), and birch (Betula pubescens), have been tested for
their anthelmintic efficacy against the infectious nematode of
sheep, Teladorsagia circumcincta. These studies demonstrated
the anthelmintic activity of both aqueous and acetone extracts
of these tree barks through two independent in vitro assays:
egg hatching and larval motility assays [1].
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Figure 4 — Intensity of anthelmintic properties of various extracts from the above-ground and underground parts of
herbaceous plants: A - Yellow pasqueflower (Pulsatilla uralensis (Zamels) Tzvel.), B - Crowned sickleweed (Serratula
coronata L.), C - Tatarian ferula (Ferula tatarica Fisch. ex Spreng).
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Siberian fir is noted for its anthelmintic properties,
among other effects, in combination with other non-pharma-
cological uses [20]. Siberian juniper (Juniperus sibirica L.),
when used as a decoction, is recommended for rheumatism
and arthritis, while an infusion is suggested for neuroses,
liver, and kidney diseases [21]. Essential oils from Siberian
juniper needles have demonstrated antibacterial properties
and a bacteriostatic effect against certain gram-negative bac-
teria [43], though an anthelmintic effect has not been de-
scribed.

Pharmacological assessments of Filipendula ulmaria
(meadowsweet) have highlighted its anticoagulant, antiar-
thritic, analgesic, anti-inflammatory, antioxidant, antican-
cer, antimicrobial, immunomodulatory, gastroprotective,
and hepatoprotective activities [29]. The presence of an-
thelmintic action has been noted for phenolic compounds
from Filipendula ulmaria, as well as from Agrimonia spp.
(burdock) and Crataegus spp. (hawthorn) [44].

properties of oil extracts of the studied plants.

assays and scanning electron microscopy (SEM). SEM im-
ages of F. assa-foetida extract (200 pg/ml) treated worms
showed excessive damage, including the complete loss of
sensory papillae and destruction of discernible network
structures and tegument vesicles. Increased time and con-
centration led to higher mortality rates among trematodes,
confirming the anthelmintic properties of F. assa-foetida
[36].

Pulsatilla pratensis is known for its anti-inflammatory,
antibacterial, antifungal, antimicrobial, antimalarial, and an-
titumor properties. However, data on the composition and
biological properties of Pulsatilla uralensis growing in Ka-
zakhstan are limited and focus mainly on the antimicrobial
properties of its essential oils [38, 47]. Our analysis shows
that almost all studied oil extracts of wild plants negatively
affect the vitality of annelids, specifically Lumbricus terres-
tris, used as the test object (Figure 5).

According to Figure 5, nearly all oil extracts from the
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Figure 6 — Comparative analysis of the anthelmintic properties of aqueous extracts of the studied plants.

Paeonia anomala L. exhibits a range of pharmacological
activities, including antibacterial, antifungal, anticoagulant,
inhibitory, phytotoxic, and insecticidal effects, along with
lipoxygenase and beta-glucuronidase activities, and radi-
cal scavenging activity [45]. However, the anthelmintic ef-
fects of Kazakhstani populations of Paeonia anomala have
not been described.

The active components of Serratula coronata L. extracts
are known to exhibit various biological effects, including
antiparasitic properties [46]. The anthelmintic effects of
Ferula assa-foetida extracts against Fasciola hepatica and
Dicrocoelium dendriticum were confirmed through in vitro

studied plants demonstrate significant antiparasitic activity.
Exceptions include the oil extracts of Siberian pine (Pinus
sibirica), Tatar ferula (Ferula tatarica, underground part),
and yellow pasqueflower (Pulsatilla uralensis, acrial part),
which show minimal antiparasitic effects. In comparison,
the water extracts of the studied plants exhibit a less pro-
nounced antiparasitic effect on the behavior of Lumbricus
terrestris (Figure 6).

As shown in Figure 6, the aqueous extract of common
juniper demonstrated notable antiparasitic activity. In con-
trast, the aqueous extracts of Siberian pine, common spruce,
peony, meadowsweet, and both aboveground and under-

17



Type: Original Research. https://doi.org/10.70264/jbr.v1.2.2024.3

10

of . score
w & o @ w

[

-

Paeonia
anomala

Pinus sibirica Picea abies Pinus
sylvestris

Abies sibirica  Juniperus
communis

71

Filipendula
wulgaris

Ferula Ferula Pulsatilla Pulsatilla Serratula Serratula Control
tatarica, tatarica, uralensis, uralensis, coronata, coronata,

aboveground. underground aboveground underground aboveground underground

Figure 7 — Comparative analysis of the anthelmintic properties of aqueous-alcoholic extracts of the studied plants.

ground parts of Ferula tatarica exhibited only weak activ-
ity. The remaining aqueous extracts showed no antiparasitic
activity.

Among all the wild plant preparations studied, aqueous-al-
coholic extracts exhibited the best antiparasitic activity. Spe-
cifically, the aqueous-alcoholic extracts from the aboveground
vegetative organs of Serratula coronata L. and the under-
ground vegetative organs of Pulsatilla uralensis (Zamels) Tz-
vel. showed the most pronounced antiparasitic effects. These
extracts caused convulsions, paralysis, and nearly instanta-
neous death of Lumbricus terrestris in Petri dishes. The anti-
parasitic effects of extracts from Pinus sylvestris, Juniperus
communis, and the aerial parts of Pulsatilla uralensis were
somewhat weaker (Figure 7).

Figure 7 shows that alcoholic extracts of Ferula tatar-
ica and the underground parts of Serratula coronata exhib-
ited minimal antiparasitic activity. The remaining aqueous-al-
coholic tinctures produced average results, with their effects
manifesting in the death of Lumbricus terrestris by the sec-
ond day.

These findings are inconsistent with reports by Ramadan
N.L et al. (2004), Tavassoli M. et al. (2018), Gundamaraju R.
(2013), and others, who identified pronounced anthelmintic
properties in various species of Ferula (e.g., Ferula asafetida,
Ferula foetida) [33-37]. This discrepancy may be attributed to
regional climatic conditions or other factors, warranting fur-
ther investigation.

From the data, it is evident that the most effective anti-
parasitic activity was observed in alcohol tinctures from the
following plants: Pulsatilla uralensis (both aerial parts and
roots), Serratula coronata (aerial parts), Pinus sylvestris, and
Juniperus communis. Among aqueous solutions, Juniperus
communis demonstrated a notable antiparasitic effect, whereas
Picea abies exhibited weaker activity. In oil extracts, Abies
sibirica and Serratula coronata (both aerial and underground
parts) were the most effective.

These findings align with previous studies indicating an-
thelmintic and antiparasitic properties in similar plant extracts
[1, 34, 37-41]. Plants collected from the Altai Botanical Gar-
den (Ridder) and the mountain forests of Western Altai in
Eastern Kazakhstan displayed anthelmintic activity, though
not as pronounced as those from Northern Kazakhstan.

Particularly noteworthy is the antiparasitic activity of Pul-
satilla uralensis against Lumbricus terrestris, which is re-

18

ported here for the first time. The pronounced biological ac-
tivity observed in these plant extracts suggests their potential
for use in developing domestic plant-based remedies for par-
asitic diseases.

CONCLUSION

Anthelmintic Properties: Anthelmintic properties were
identified in oil, water-alcohol, and most water extracts of
Filipendula vulgaris Moench., Pinus sylvestris, Picea abies
L., Abies sibirica, Pinus sibirica DuTour, Juniperus commu-
nis L., and Paeonia anomala L. from forest ecosystems of
Eastern Kazakhstan. Additionally, Ferula tatarica Fisch., Pul-
satilla uralensis (Zamels) Tzvel., and Serratula coronata L.
from Northern Kazakhstan ecosystems also exhibited anthel-
mintic properties. Alcohol tinctures demonstrated the great-
est impact, causing rapid death in annelids, whereas water ex-
tracts were the least effective.

Most Effective Extracts: The most effective anthelmintic
properties were observed in aqueous-alcoholic extracts of the
underground parts of Pulsatilla uralensis (Zamels) Tzvel., and
alcohol tinctures of the aboveground parts of Serratula cor-
onata L., which exhibited some of the highest levels of anti-
parasitic activity.

Novel Findings: The antiparasitic activity of both the
aboveground and underground parts of Pulsatilla uralensis
(Zamels) Tzvel., from Northern Kazakhstan, is reported here
for the first time.
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AHAJIN3 AHTUIIAPASUTAPHOU AKTUBHOCTH JIJUKOPACTYIUX PACTEHUM BOCTOYHOI'O
N CEBEPHOTI'O KA3AXCTAHA

Kyxap E.B.", Aiinapxanosa I'.C.?

! Hayuno-uccnedogamenbckas niam@popma ceibCkoxo3aticmeennol ouomexnoio2uu, Kazaxckuil azpomexnuyeckul
uccnedosamenvckuil ynusepcumem um. C. Cetigpynnuna, Kazaxcman, e. Acmana

? Kagheopa buonozus, 3auwuma u xapanmun pacmenutl, Kasaxckuil azpomexnudeckuil uccied08amenbCKull YHUGEpCumenn um.
C. Ceugpynnuna, Kasaxcman, 2. Acmana

* ABrop-koppecnon/ient, Kyxap E.B., kucharev@mail.ru.

ABCTPAKT

PasnuuHble TeTPMUHTO3B U MHBIC Mapa3suTapHble WHOEKIHH MHPOKO PACTHPOCTPAHEHBI CPEAH IMOTOJOBBA
CeITBCKOXO3AMCTBEHHBIX KUBOTHBIX. | €IbMIHTO3HASA WHMEKINUA OOBIYHO JICYUTCS aHTUTCIBMUHTHBIMH TIpeTapaTaMH,
HO PE3WCTEHTHOCTHh K aHTUTEIBMHUHTHBIM IpeTmapaTaM CTAaHOBUTCS Bce Ooiiee cephe3Hod mpobiemoii. M3ydenune
MTOTEHIIUATBHBIX PACTHUTEIBHBIX IPOTHBOMAPA3UTAPHBIX CPEACTB, KOTOPhIC HEIOPOTH U MIUPOKO PACIPOCTPAHEHBI, MOKET
OBITP MHOTOOOCIIAIOMICH aTbTEPHATHBON. YCTAHOBIICHO HAJIMYHE AaHTUTEIBMHHTHBIX CBOHCTB y MACIISIHBIX, BOJHO-CIIUPTO-
BBIX M OOJTBIIMHCTBA BOIHBIX IKCTPAKTOB Filipendula vulgaris Moench., Pinus sylvestris, Picea abies L., Abies sibirica, Pinus
sibirica DuTour, Juniperus communis L., Paeonia anomala L. ¢ necubix 3xkocuctem Bocrounoro Kazaxcrana; Ferula tatarica
Fisch., Pulsatilla uralensis (Zamels) Tzvel., (Serratula coronata L. n3 sxocuctem CeBepHoro Kazaxcrana. Haubonbiiee Biu-
SHUE 1 OBICTPYIO THOENTh aHHETH/T BBI3BIBAN CITUPTOBBIC HACTONKHM, HAMMEHBIIIEE — BOAHBIC SKCTPAKTHI. JIydIIInMu aHTHTeIIh-
MHUHTHBIMH CBOMCTBAMH OTIINYAIINCH BOJIHO-CTUPTOBbIE IKCTPAKTHI Noa3eMHoii yactu IIpocTpena skenreromero (Pulsatilla
uralensis (Zamels) Tzvel.), cmupToBas HacTONKa Hag3eMHOM gacTH CepIryXu BEeHIICHOCHOH (Serratula coronata L.). BriepBbie
OTIMICaHa MPOTHUBONApa3UTApHAs aKTHBHOCTh HAA3EMHOM M moa3eMHoM yacTu [IpocTpena xenteromero (Pulsatilla uralensis
(Zamels) Tzvel.), mpouspacramero B skocuctemax CeepHoro Kazaxcrana.

KroueBble ciioBa: AHTUIIapasuTapHasd aKTUBHOCTb, AaHTUT'CJIbBMUHTHBIC CBOI7ICTB8., XBOMHBIE JACPEBbA, KyCTapHUKH, Tpa-
BAHUCTBIC PACTCHUA
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MIBIFBIC J)KOHE COJITYCTIK KASAKCTAHJIATBI )KABAWBI OCIMIIKTEPJIIH ITAPASUTTEPTE
KAPCBI BEJICEHALIITTH TAJIJAY

Kyxap E.B."", Aiinapxanosa I.C.?

I Ayvunwapyawviiei Guomexnonozusicol 6otibinua eolivimu-3epmmey niampopmacet, C.Cetipynnun amoindasvr Kasax
azpomexnukanvly 3epmmey yHusepcumemi, Kasaxcman, Acmana k.

2 C.Cetipynnun amvindaevl Kasax azpomexnHukanvlk 3epmmey YHuepcumeminiy 6uoiocus, oCcimoikmepoi Kopaay icaHe
Kapanmun Kagheopacwi, Kazaxcman, Acmana K.

* ABrop-koppecnonieHnt, Kyxap E.B., kucharev@mail.ru.

AHIATITA

AybIT IIapyalbUTBIFbI JKaHyapJiapbl apachiHa OPTYPIIi TeIbMUHTO3/1ap JKOHE 0acKa mapasuTTiK HHOEKIHsIIap KeH TapaJiFaH.
JKypek KypThIHBIH HH(EKIUACHI 9ICTTEC aHTUT'CIIBMUHTHUKAJIBIK MpernapaTTapMeH emaelei, 0ipaK aHTUTeIbMAHTHKAIIBIK
npernaparrapra Te3IMIUIK OapFaH caiiblH Kypaeli Maocesie 0obin Tadblaaabl. KeiMOaT eMec jkoHe KEeHIHEH KOJ KeTIMIl
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QNIEYeTTi IeMKE KAPChl aHTUITAPA3UTTIK areHTTEP/Ii 3epTTey MePCHeKTUBANIbI OanaMa O00aybsl MYMKiH. AHTEIbMHUHTHKAJBIK
KacueTTepin 6onysl Filipendula vulgaris Moench., Pinus sylvestris, Picea abies L., Abies sibirica, Pinus sibirica DuTour,
Juniperus communis L., Paeonia anomala L. e. Ivirbic Kazakcran; Ferula tatarica Fisch., Pulsatilla uralensis (Zamels)
Tzvel., (Serratula coronata L. Contyctik Kazakcran skoxy#enepineH. AHEIHATEPAIH €H YIIKCH oCepi XKOHE Te3 Oyl ajKo-
roiib TYHOAJTapbIMEH, €H a3bl - CYIbl CHIFBIHABLTIAPMEH O0JIbL. EH KaKChl aHTUTETbMUHTHKAIBIK KACHETTEPI CAPFBILI JTyM-
OaronbiH (Pulsatilla uralensis (Zamels) Tzvel.) sxep acTbl GOITiHIH CYJIBI-CIIUPTTIK CHIFBIHABUIAPBIMEH XKOHE TIXK/II CepITy-
xaHbIH (Serratula coronata L.) oye GemniriHiH cnupTTi TyHOamapbiMeH epekineneri. Anram pet Conrtycrik KazakcTaHHBIH
IKOJKYHECIH/Ie 6CeTiH capFbIil J1t00aronbiy (Pulsatilla uralensis (Zamels) Tzvel.) xep ycTi oHe jxep acTbl OOIKTEpPiHIH Na-
pa3uTKe KapChbl OPEKETi CUTIATTAIIIBL.

Tyiiin ce3mep: mapasuTTepre Kapchl OCICEHIUTIT], aHTHTEIBMIHTHKAIBIK KACUSTTEPi, KbIIIKAH JKAIBIPAKTHI aFaImiTap,
Oyrainap, IeNTeCiH OCIMIIKTED.
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