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COMPARATIVE ANALYSIS OF VISCUM ALBUM L. ANTIBACTERIAL,
HEMAGGLUTINATING, CYTOSTATIC ACTIVITY DEPENDING ON THE HOST PLANTS

Actuality. The search for new phytotherapeutic agents is an urgent problem of our time. Arguments in favor of transferring Viscum
album to the rank of medicinal plants are, firstly, its medicinal properties, and, secondly, the wide distribution of the plant in the
territory of Ukraine. A large number of publications have been devoted to the study of the medicinal properties of white mistletoe,
among which there are works examining the influence of host plants on the antioxidant and cytotoxic properties of Viscum album.

Aim. The purpose of the presented research was to study the antibacterial, cytostatic and hemalutinative activity of white mistletoe
shoots depending on the host plant. The work also studied the litholytic activity of a lectin-containing extract from white mistletoe,
which was parasitic on rowan.

Materials and methods. The antibacterial activity of aqueous and lectin-containing extracts was studied by the disk-diffusion method.
The test microorganisms were: Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa and Candida albicans. The lectin-
containing extract was obtained by the Antonyuk method, by extraction in a physiological solution. Litholytic activity was studied by
exposure of different chemical nature urinary calculi in lectin-containing solution in vitro. The chemical nature of calculi was determined
by the infrared spectroscopy method at the Institute of Urology of AMNU. Cytostatic activity was studied by observing the intensity of
mitotic division in cells of the seedlings Cucumis sativa lateral roots meristem. Hemagglutinating activity of the Viscum album shoots
lectin-containing extract was evaluated as the titer of the highest dilution at which noticeable hemagglutination could be detected.

Research results. The results of the study indicate that the aqueous extract of white mistletoe showed little antibacterial activity with
a lysis zone from 5.8 to 12.6 mm. Antibacterial properties of mistletoe depend on the type of host plant. The greatest antibacterial effect
was demonstrated by mistletoe parasitizing rowan, and the least by apple and poplar mistletoe. Lectin-containing mistletoe extract
from poplar and apple moderately inhibited the development of Pseudomonas aeruginosa and Staphylococcus aureus, remaining
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indifferent to other test microorganisms. The study of the antibacterial activity of water extracts from the branches host plant showed
that rowan shoots have the highest antibacterial activity. So, there is a direct correlation between the properties of the host plant and
the semi-parasitic plant. Analysis of the chemical composition of host plants of white mistletoe suggests that the antibacterial effect of
Sorbus aucuparia may be related to the presence of sorbitol and phenolic compounds. The study of hemagglutinating activity allows
us to conclude that the lectin-containing extracts of all the researched variants showed the ability to glue erythrocytes. Although the
hemagglutination titer varies depending on the host plant species, all lectin-containing extracts showed a higher affinity for blood
groups Il and II1. The results of studying the litholytic activity of lectin-containing extracts of mistletoe from rowan rowan carried out
in vitro for 30 days show that white mistletoe has litholytic activity against urates and oxalates and does not affect phosphate urinary
calculi. Cytostatic activity is characteristic of all studied mistletoe samples, which indicates its antitumor potential. Mistletoe that grew
on a poplar and mistletoe that grew on a maple turned out to be the most active cytostatic agent among the studied samples.

Conclusions. The antibacterial activity of Viscum album depends on the host plant. Among the studied types of raw materials, mistletoe
from rowan showed the highest antibacterial activity. Lectin-containing extracts of all studied variants revealed hemagglutinating activity.
The hemagglutination titer varies depending on the species of the host plant, but remains higher in relation to blood groups A and B. Cytostatic
activity is typical for all studied samples. The extract from white mistletoe, which grew on poplar and maple, turned out to be the most active
cytostatic agent. The lectin-containing extract of Viscum album showed litholytic activity against oxalates and urates in vitro.

Key words: antibacterial activity, cytostatic activity, litholytic activity hemagglutinating activity, lectin-containing extracts, Viscum album.

T'anna MET'AJIIHChKA

Kanouoam 0Oiono2iunux Hayk, ooyenm Kagedpu 300pog’sa30epedicysanvhoi oceimu ma @Qizuunoi pexpeayii,
Ykpaincovruii oeparcasnuii ynisepcumem imeni Muxaiina [pazomanosa, eyn. Ilupoeosa, 9, m. Kuis, Yxpaina, 01601
(anna.megalin@ukr.net)

ORCID: 0000-0001-8662-8584

SCOPUS: 57214945842

Kanna BI/TUK

Kanouoam Oi0N02IYHUX HAYK, CMAapuiull HAYKosull CHIBPOOIMHUK 8i00LTYy CMBOPEHHS HABYATLHO-MEMAMUYHUX
cucmem 3Hanv, Hayionanvnuii yenmp Mana akademisi nayk Ykpainu, eyn. Jeemsapiscoxa, 38-44, m. Kuis, Yrpaina,
04119 (zhannabiluk@gmail.com)

ORCID: 0000-0002-2092-5241

SCOPUS: 57204965320

Onvea IIAHYYK

Kanouoam Oion02iYHUX HAYK, cmapuiuil uK1a0ay kageopu dionoeii, Hayionanvrnuii meouunuil ynisepcumem imeHi
0. O. bocomonvys, npocn. bepecmeticokuii, 34, m. Kuis, Ykpaina, 01601 (panchuknmu@gmail.com)

ORCID: 0000-0002-5475-5252

SCOPUS: 57211433744

Hamania JKEJITOBCHKA

Kanouoam OioN02IYHUX HAYK, CMAapuwuil HaAyKosuil cnispobimuuk, /lepoicasna yemanosa «Incmumym yponoaii imeni
axademixa O. @. Boszianosa Hayionanvnoi axademii meouunux nayx Ykpainuy, eyn. B. Bunnuuenxa, 9a, m. Kuis,
Vxpaina, 04053 (NatalieZheltovska@gmail.com)

ORCID: 0000 0003-1274-9433

Banenmuna BUTHK

00KmMOp nedazoiuHux Hayk, npoghecop, 3asioyroua Kageopu 300pos sizbepedcysaivhoi océimu ma Gizuunol
pekpeayii, Vkpaincokuil depacasuuti yHisepcumem imeni Muxaiina [pacomanosa, eyn. Ilupocosa, 9, m. Kuis,
Yrpaina, 01601 (valya-bilyk@ukrnet)

ORCID: 0000-0002-6860-7728

SCOPUS: 57221967671

Bibaiorpagiunumii omuc crarri: Meranineska [N, binuk XK., Ianuyk O., XentoBceka H., bimuk B. (2025).
[NopiBHIBHM# aHATI3 TeMarTFOTHHYIOUO], [IUTOCTATHYHOI Ta aHTHOAKTepianbHOT aktiBHOCTI Viscum album L. 3anexto
BiJl pOCTIMHU-XUBUTENS. Qimomepania. Yaconuc, 1, 142-150, doi: https://doi.org/10.32782/2522-9680-2025-1-142

MOPIBHSIbHUI AHAJII3 TEMAITTIOTUHYIOUOI, IATOCTATUYHOI TA AHTUBAKTEPIAJIbHOI
AKTUBHOCTI VISCUM ALBUM L. 3AJIE2KHO B1Jl POCJIMHU-)KUBUTEJISA

Axmyansuicme. AkmyanbHo0 nPOOIEMOIO CYUACHOCH € NOWYK HOBUX (DImMomepanesmuyHux 3acodis. Apeymenmamu Ha KOpucmo
nepesody Viscum album y pane ohiyinansnux pociun €, no-nepwie, ii 1ikapcovKi 61acmueocmi, a no-opyee, 8euKd po3no8CioO0ANCeHICMb
pocaun Ha mepumopii Ykpainu.
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Buguennio nikapcovrux enacmusocmeti omenu 6i10i npucesiuena enuka Kinvkicms nyonikayii, ceped aKux € pobomu, ki po3enioa-
10Mb 6NAUE POCIUH-)ICUBUMENIE HA AHMUOKCUOAHMIT MA Yumomoxcuuni enacmugocmi Viscum album.

Mema 0ocnidscenns. Memoio 0ocniodicenisi 6)10 GUSUEHHS AHMUOAKMEPIATbHOL, YUMOCMAMUYHOT Ma 2eMa2iioMuHyoYol akmue-
HOCmI nazouie omenu OiN0I 3a1eHCHO 810 POCIUHU-2OCTIOO0ADSL.

Taxooic 'y pobomi usuanacs Aimuyna akmu@HiCmb JeKMUHOBMICHOI GUMAdICKU 3 omMenu Oinoi, AKa napazumyeaia Ha 20poouni
36UYATHILL.

Mamepianu ma memoou oocnioycenns. Anmubaxmepianbna aKmuGHICMb OOHUX I TEKMUHOBMICHUX BUMIAICOK OOCTIONCY6A-
JUCs OUCKo-ougyysHum memooom. Tecmosumu mikpoopeanismamu Oynu Escherichia coli, Proteus vulgaris, Pseudomonas aeruginosa,
Candida albicans.

JlexmuHoguil excmpakm ompumy8aiy Memooom AHMOHIOKA WsAXoM eKcmpakyii' y gizionoeiunomy pozuuni. Jlimuyuny axmuericms
OYIHIO8ANU NICHA eKCNO3uYii KOHKpeMeHmi6 PisHOi npupoou 8 1eKMUHO8MICHOMY pO3duHi in vitro. XimiuHy npupooy KOHKpemenmis
BUBHAUAU MeMOOOM IHpauepeonoi cnekmpockonii 6 incmumymi yponozii AMHY. [Jumocmamuuna akmueHicms OyiHIO8aNACs wiisi-
XOM Cnocmepedcents 3a IHMeHCUSHICIIO MIMOMUYHO20 NOOINY 8 KAImuHax mepucmemu Oiunux kopenie npopocmxie Cucumis sativa.
Temazniomunyioua akmugnicms 1eKmMuHoOMICHOI 6umsdicku 3 nazonie Viscum album oyiniosanace ax mump nHaibinbuio2o po3eeoenis,
30 AKO20 MONCHA OYI0 SUABUMU NOMIMHY ATIOMUHAYTIO.

Pesynomamu oocniorncenns ma ix 062060penus. Pesyiomamu 00cnioxcents ceiouamy, ujo 600HULL eKCmpaxm omenu 0inoi npooe-
MOHCMPYBAB HE3HAYHY AHMUOAKMEPIANbHY AKMUBHICIY i3 30HO10 1i3uUcy 6i0 5,8 0o 12,6 mm. Anmubaxmepianvui éracmusocmi omenu
sanedxcamv 6i0 6udy pociunu-scusumens. Haubinowuii anmubaxmepianvhutl eghexnm npooemMoHCmpysana oMeld, KA napasumysaid Ha
20pOOUHI 36UYAIIHIN, a HAUMEHWUL — oMena 3 A0IyHI ma mononi. JIekmunosuil ekcmpakm omenu 3 Mmonoii ma s0IyHI ROMIPHO NPUSHIYY-
646 PO36UMOK CUHLOSHINHOT NATUYKYU A CMAGPITIOKOKA 3010MUCMO20, 3ANUUAIOYUC THOUKATNOPOM 00 THUIUX MeCm-MiKpOOP2aHi3Mi6.
Buguenns anmubaxkmepianbHoi akmueHOCmi 600HUX eKCIMPAKMIG 3 2i10K POCIUH-20CHO0APi6 NOKA3ZANO, WO NA2OHU MAIOMb HAUEULLY
anmubakmepianvHy aKMUGHICMb, MOOMO ICHYE NPAMA KOPeAayis Midc 81ACMU8OCMAMU POCIUH I POCIUHU Hanienapasuma. Auaniz
XiMiuHO20 CKAAOY pocaunu-scugumens Viscum album oae niocmasu npunycmumu, wo aumubakmepianvua oia Sorbus aucuparia
Modice Oymu no8 ’a3ana 3 HasAGHICIIO CRUPMY COpOImoLy ma QeHonbHux cnoayk. Busuenns cemazniomunyionoi akmusHocmi 0de 3mozy
3pOOUMU BUCHOBOK, WO TEKMUHOBMICHI eKCMPAKmMu 6Cix 00CAIONCY8AHUX 6APIAHMIE BUABUNU 30AMHICIb CKACK8AMU ePUMPOYUNU.
Xoua mump aznromunayii eapiloe 3anexicHo 8i0 6Udy pocaunu 20Cn00aps, yCi 1eKMUHOBI GUMANCKU NPOOeMOHCMPY8anu Oinbuty cno-
pionenicmo 0o Il ma Il epyn kposi. Pezyriomam euguenns iimudunoi akmusHOCmi J1eKMUHOBMICHUX eKCMPAaKmie omenu 3 2opoounu
36uUualiHOL, nposedenutl in vitro npomseom 30 0i6, ceiouums, wo omena Oina Mae TIMUYHY AKMUSHICHb WOOO YPAMIE ma OKCalamis
i He enausace na ocpammi Konkpemenmu. L{umocmamuyna akmueHiCms XapaxmepHa 05 6Cix 00CAIOHCYBAHUX 8UOT6 omenu 010, o
c8iouumsb npo it npomunyxaunnui nomenyian. Haiubinewa akmuenicms yumocmamurkom ceped 00CHOACYSAHUX B3IPYLE BUABULACS
omena 3 mononi i oMena 3 Kiemy.

Bucnosku. Aumubaxmepianona akmusHicms Viscum album sanexcums 6i0 pocaunu-osrcusumens. Ceped 00CHioxHcy8anux 6uoia
CUPOBUHU HAUOLIbULY AHMUOAKMEPIATbHY AKMUGHICIb GUABUIA OMeNd 3 20POOUHU 36UYAUIHOL. JIeKMUHOBMICHT GUMSNCKU 6CIX 00CT-
02ICYBAHUX BAPIAHMIG BUABUNU 2EMALTIOMUHYIOYY akmusHicme. Tump azniomunayii 8apiloe 3aneicHo 8io Uy POCIUHU-ICUBUMENA, ale
qUMAeEmsbcs 0inbUM Wo0o 00 A ma B kpogi. Llumocmamuuna axmuenicms xapakmepHa 0Jia 8Cix 00Cnioxcysanux e3ipyis. Hatlbinou
akmueHuMu yumocmamuxkamu suasunucs Viscum album 3 mononi ma Viscum album 3 kneny. Jlekmunoemichuii excmpaxkm Viscum
album eus6uU6 TIMUUHY AKMUBHICMb BIOHOCHO YPAMI6 ma OKCaniamis.

Kniouogi cnosa: anmubaxkmepianoha akmugHicme, Yyumocmamuyna akmueHicms, 2eMa2iiomuHyioua aKkmusHicme, J1imonimudna
akmueHicmo, nekmunosmicnuil ekcmpaxm, Viscum album.

Actuality. In Ukraine, recently, the process of white The studied properties of white mistletoe raw materi-

mistletoe spreading in parks, gardens, along high- als see below (Fig. 1)

ways and railway tracks has become more noticeable A
i ntihelminthic
(Rybalko, 2016). i

In the previous article (Megalinska, 2020), we ded- ~
icated to the problem of pollution of park zones and ~

forest areas by the plant - semi-parasite white mistletoe, Viscum album L.
we put forward the idea of transferring this plant to the J \
rank of medicinal plants in Ukraine and introducing it =t

Antibacterial
agent

into the spectrum of tasks for forest management during
planned felling. Medicinal properties of white mistletoe
raw materials are used in France, Germany, Spain, Para-
guay, the Netherlands, Venezuela, where it is an medic-

Litholytic agent

Antitumor
agent

Fig. 1. White mistletoe studied properties

inal herbs. White mistletoe preparations are used for (Nicoletti, 2023; Kleszken, 2022 Harna, 2016)
diseases of the heart, blood vessels, digestive, urogen-

ital, reproductive and endocrine systems. Extract from In previous works, a number of authors demonstrated
mistletoe leaves inhibits the growth and development of  {hat the physiological activity of raw materials from
metastasizing tumors (Nazaruk, Orlikowski, 2016). white mistletoe depends on the host plant.
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For example, the influence of water extracts on cyto-
static activity from mistletoe plants, which grown on
different hosts (Abies alba, Acer saccharinum, Malus
domestica, Pyrus communis, Pinus sylvestris, Quercus
petraea, Quercus robur, Populus alba, Robinia pseudoa-
cacia, Crataegus monogyna, Salix alba, Prunus armeni-
aca, Prunus dulcis) was investigated (Shah, 2017; Melo
et al., 2022; Kleszken et al., 2023).

In the work of Bilonozko (Bilonozhko et al., 2023), it
was demonstrated that the aqueous extract of mistletoe,
which grew on a maple tree, has the highest cytostatic
activity. Mistletoe extracts cause disruption of the cell
cycle in the meristem of Allium cepa.

In the work of Melo (Melo et al., 2022), the seasonal-
ity effect on the mistletoe cytotoxicity was investigated.
It has been proven that V. album summer extracts showed
higher cytotoxic activity than winter extracts. The high
antitumor bioactivity of mistletoe and its metabolite pro-
file prove the prospects of its use for cancer treatment.

Mistletoe leaves and fruits have also shown signif-
icant antibacterial activity against some well-known
pathogenic bacteria (Ciftci, 2024, pp. 1-4).

The aim of our work was to study the antibacterial,
cytostatic, litholytic, and hemagglutinating activity of
extracts from white mistletoe, which had different hosts.

The conceptual basis of our research is a transdisci-
plinary approach. We see the application of this approach
in the versatile research of plant raw materials and the
systematization of the acquired knowledge (Strizhak,
Dovgy, 2019).

Materials and methods. The antibacterial activity
of aqueous and lectin-containing extracts was studied
using the paper disk method (diameter 5 mm) (Valgas,
2007). The test microorganisms were: Escherichia coli
Migula 1985, Staphylococcus aureus Castellani and
Chalmers 1919, ATCC 25922, Proteus vulgaris Hauser
1885, ATCC 6896, Pseudomonas aeruginosa Schro-
eter 1872, ATCC 9027 and yeast Candida albicans
C.P. Robin, Berkhout 1923, ATCC 885-653. All micro-
organisms were obtained from the Ukrainian Collection
of Microorganisms of the Institute of Microbiology and
Virology named after D.K. Zabolotny of the National
Academy of Sciences of Ukraine.

The lectin-containing extract was obtained accord-
ing to Antonyuk’s method (Antonyuk, 2015, pp. 20-21).
Litholytic activity was studied by the method (Zhel-
tovskaya, 2018). One volume of plant material was
mixed with 9 volumes of 0.9% NaCl. Then it was vig-
orously stirred for 2 hours. The obtained extract was fil-
tered, thus obtaining a lectin-containing extract. Stones
that were surgically removed from the human urinary
system were exposed in lectin-containing extract in
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vitro. Every 10 days, the stones were dried and weighed.
The stones were kept from DU “Institute of Urology
named after academic O.F. Vozianov”.

In order to determine the chemical composition of
renal concrements spectroscopy method was used on the
UR-20 device (“Carl Zeiss”, Germany), which allows
determining the composition and quantitative ratios of
complex renal concrement components by the quantity,
position, and intensity of absorption bands in the spec-
trogram of the sample in the range of 4000—400 cm™.

Concrements weighing no less than 50 mg were
ground in a ball mill with 600 mg of potassium bromide
monocrystal, transferred to a press-form, formed into a
tablet for subsequent spectrometry in the above-men-
tioned range. The extinction coefficients were calculated
using the Bouger-Lambert-Beer equation and compared
with those of standard samples. The relative ratio of the
content of individual stone-forming components in con-
crements of mixed composition was determined by the
ratio of intensities of analytical bands based on extinc-
tion coefficients.

Cytostatic activity was studied using the method of
Ivanov V.B. modified by Megalinskaya G.P. (Megalin-
skaya, 2020, pp. 20-21). The essence of this method lies
in the inhibition of mitosis during lateral root formation,
while the growth of the main root is inhibited, and cell
differentiation continues. In pumpkin roots, the forma-
tion of lateral roots occurs in the basal part of the meris-
tem, and in roots of other plants — in the zone of cell dif-
ferentiation after stretching. The length of the main root
serves as an indicator of heteroauxin activity, and the
length hipocotile as an indicator of cytokinins activity.
Since lateral cucumber roots arise as a result of mitotic
divisions, their number can be an indicator of mitosis
activity. The initial aqueous extract was prepared at the
rate of 5 g per 100 ml of water, then diluted from 50 to
450 mg/ml. 10 seeds were germinated in each variant of
breeding. Each experiment was performed in triplicate.

The hemagglutination test was performed as
described in Jefferson Muniz de Lima (Jefferson Muniz
de Lima et al., 2015, pp. 1-6). Four healthy subjects,
without blood diseases were recruited. The capillaries
blood samples were centrifuged to 1200-1500 rpm, dur-
ing 15 minutes. A 2% solution of erythrocytes in a phos-
phate buffer was added to all wells of the microplate.
Next, 50 ul of lectin-containing extract was added to the
first well and mixed. Then, from the first well, 50 pl was
transferred to the second, from the second to the third,
and the solution was drained from the last well. In this
way, a series of dilutions of the extract in 2, 4, 16, 32,
etc. are obtained. times Experiment performed in three
times. The results of the experiments are calculated by
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looking at the holes from above. The titer is expressed as
the maximally diluted extract at which agglutination is
observed. Drops of blood, together with lectin-contain-
ing extracts, were examined under a light microscope.

Research results. The results of the study of antibac-
terial activity are presented in (Table 1, 2).

The highest antibacterial activity is exhibited by the
aqueous extract of mistletoe parasitizing on rowan. Of
all the test microorganisms presented, Staphylococcus
aureus and Pseudomonas aeruginosa were the most sen-
sitive to the aqueous extract of Viscum album.

The study of antibacterial properties of the lectin
extract of white mistletoe indicates that the lectin-con-
taining fraction has greater antibacterial activity than the
aqueous one. The greatest bacteriostatic effect belongs
to mistletoe parasitizing on common rowan, and the
least — to mistletoe from Black locust. All lysis zones
in this case are 40—60% larger than the lysis zones from
mistletoe on Norway maple, black locust, and domes-
tic apple. Mistletoe lectin extract which was parasite
on apple and poplar moderately inhibited the develop-
ment of Pseudomonas aeruginosa and Staphylococcus
aureus, while remaining indifferent to other test micro-
organisms. According to Bilonozko’s work (Bilonozhko
et al., 2023), the lysis zone of Staphylococcus aureus

treated with mistletoe water extract was 11.0 = 0.1 mm,
which corresponds to our research.

To explain the mechanism of differences in studied
types of Viscum album raw materials antibacterial prop-
erties, a study of the antibacterial activity of aqueous and
lectin extracts from branches of Sorbus aucuparia, Pop-
ulus nigra and Robinia pseudoacacia was conducted
(Table 3, 4).

Comparison of mistletoe host plants antibacterial
properties shows that rowan shoots have the highest
antibacterial activity, while black locust shoots have the
lowest.

Comparison of the data presented in (Table 3, 4)
indicates a direct correlation between the antibacterial
properties of the host plant and the semi-parasite plant
Viscum album.

Analysis of the chemical composition of the stud-
ied host plants, presented in Table 5, gives grounds to
assume that the antibacterial effect of Sorbus aucuparia
may be associated with the presence of sorbitol alcohol
and phenolic compounds. Also, Korcan’s work proves
that mistletoe raw materials have a large amount of phe-
nolic compounds (Korcan, 2023).

So, all other chemical substances in the composition
of host plants with antimicrobial activity (flavonoids,

Table 1
Antibacterial activity of white mistletoe depending on the host plant species (aqueous extract)
Lysis zone (in mm)
Host plant
Test microorganisms Apple tree Rowan (Sorbus Maple (Acer Black locust (Robinia Poplar
(Malus dome- ., . X (Populus
stica) aucuparia) platanoides) pseudoacacia) nigra)
Escherichia coli 58+04 93+0.6" 6.8+0.7 8.1+0.7 62+04
Pseudomonas aeruginosa 9.6+0.7 12.1£0.3" 72+0.5 74+12 6.8+04
Proteus vulgaris 7.8 0.5 7.2+0.7 6.8 £0.5 6.8+£0.9 6.5+0.5
Staphylococcus aureus 6.4+0.1 126 +1.17 8.2+0.2 104 +1.5" 8.4+04
Candida albicans 6.6+0.3 8.3+0.2 6.6+0.1 6.6+0.7 7.6+1.3
* Mean values =+ standard error of three independent experiments (n = 15).
*p <0.05 compared with control (disk with physiological solution), significantly by Student’s Test.
Table 2

White mistletoe antibacterial activity depending on the host plant species (lectin-containing extract)

Lysis zone (in mm)
Host plant
Test microorganisms Appletree | o o (Sorbus | Maple (dcer | Black locust (Robinia | Poplar (Populus
(Malus dome- . ; . .
stica) aucupa-ria) platanoi-des) pseudoacacia) nigra)

Escherichia coli 8.2+0.8 13.8+1.2 6.8+0.7 6.1+0.6 7.0+ 0.4
Pseudomonas aeruginosa 13.2+£1.07 15.7+1.3" 72+0.5 6.7+0.1 112+14
Proteus vulgaris 6.5+0.5 10.0£0.7 6.8+0.6 7.0+0.4 94+09
Staphylococcus aureus 6.2+0.4 126+1.17 132+ 1.7 7.2+0.7 82+0.8"

Candida albicans 8.4+0.8" 8.3+0.2 7.4+1.1 7.1+0.8 7.6+1.3

* Mean values + standard error of three independent experiments (n = 15).
* p <0.05 compared with control (disk with physiological solution), significantly by Student’s Test.
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Table 3
Antibacterial activity of host plants branches Viscum album (lectin-containing extract)
Test microorganisms Poplar (Populus nigra) Rowan (Sorbus aucuparia) Bla;l;:;f;olztcggzsmm
Escherichia coli 7.5+0.7 7.9+0.9 6.8+0.1
Pseudomonas aeruginosa 93+0.7" 13+£1.8 6.6+0.9
Proteus vulgaris 7.1+£0.7 9.0+£0.2 6.6+0.2
Staphylococcus aureus 11.3+£04" 13.4+0.5" 83+ 1.1
Candida albicans 11.4+0.6" 13.1+1.1 6.8+0.7
* Mean values =+ standard error of three independent experiments (n = 3).
* p <0.05 compared with control (disk with physiological solution), significantly by Student’s Test.
Table 4
Antibacterial activity of host plants branches Viscum album (aqueous extract)
Test microorganisms Poplar (Populus nigra) Rowan (Sorbus aucuparia) Bla;l;:ztcil;ztcgljio‘stma
Escherichia coli 7.4+0.6 9.4+0.7 7.8+0.6
Pseudomonas aeruginosa 7.4+0.8 123+1.1° 7.1+0.1
Proteus vulgaris 6.9+0.5 7.1+0.8 6.9+0.2
Staphylococcus aureus 10.3+£0.9 124+1.2" 10.6 £0.8"
Candida albicans 7.0+ 0.4 7.5+0.6 7.1+0.7
* Mean values + standard error of three independent experiments (n = 15).
* p <0.05 compared with control (disk with physiological solution), significantly by Student’s Test.
Table 5

Comparison of the host plants Viscum album chemical compositions (Harna, 2016)

Plant

Main chemical components

Apple (Malus domestica)

Carbohydrates (1.66%), organic acids (1.9%), carotenoids, vitamin C
(up to 64.2 mg / %), tannins, catechins (20-25%)

Maple (Acer platanoides)

Sugars (1.4%), in leaves - tannins, rubber, alkaloids, ascorbic acid (268 mg/%)

Poplar (Populus nigra)

Glycosides, flavonoids, organic acids, essential oils (0.7%)

Rowan (Sorbus aucuparia)

Phenolic compounds, organic acids, alcohol - sorbitol, pectin substances

Black locust (Robinia pseudoacacia):

Flavonoids, essential oils, organic acids, tannins, toxalbumin — robin

essential oils, tannins, alkaloids) are found in the raw
materials of all plants that feed mistletoe. Although in
the work of Pietrza (Pietrza W., Nowak R., 2021) it is
experimentally established that the chemical composi-
tion of mistletoe depends on the time of its collection
and the host plant.

According to literature data, white mistletoe has
litholytic activity and is used in urology and nephrolog
(Harna, 2016). So the next stage of our research was
the study of the litholytic effect of a lectin-containing
extract from the shoots of white mistletoe, which was
parasitic on rowan. In our study, concretions with the
following chemical composition were used: oxalate —
wedelite (CaC,0,x2H,0), phosphate — struvite (MgN-
H,PO,x6H,0), urate — uric acid (C;H,N,O,). 5% of any
consumed lectin enters the human blood, which is fil-
tered through the kidneys, at this moment the stones are
washed with the lectin fraction of plant raw materials,
so the experiment can be extrapolated to the level of the
human body.

®diroTepanis. Yaconuc

The results presented in Fig. 2, indicate that the lec-
tin-containing extract of white mistletoe has lytolitic
activity against urates and oxalates and does not affect
phosphate concrements.

0,25

A s —
£ . #\-\

0 days of exposure 10 days of exposure 20 days of exposure 30 days of exposure

Exposure time

s Uric acid === Oxalate (wedelite) Phosphate (struvite)

Fig. 2. Dynamics of changes in the mass of concrements
depending on the exposure time in the lectin-containing
extract of Viscum album (host - common rowan)

* the results are reliable at p < 0.05, control is physiological
solution.
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The mass of urates decreased by 31.4%, and oxa-
lates by 26.2% over 30 days of exposure. Our data are
correlated with the work of Yachi (Yachi et al., 2018),
which demonstrated a decrease in the mass of cys-
tine-calculi concrements by approximately 20% under
the action of a lectin-containing extract from Trigonella
foenum-graecum. 1t is also experimentally proven that
the use of infusions of herbs, which cause the dissolution
of kidney stones in vitro, have a similar effect in vivo
(Papalia, Greco, 2020).

One of the questions of our experiment was the com-
parison of hemagglutinating activity of mistletoe lectins
from different hosts.

The results of the study of hemagglutinating active
activity are shown in Table 6.

Table 6
Hemagglutinating activity of Viscum album
lectin-containing extract, which has different host
relative to erythrocytes of four blood groups

Hemagglutination titer
Blood groups Mistleto_e Mistlet(_)e Mistletqe
(poplar is (apple is (maple is
host) host) host)
0 16 32 16
A 128 64 16
B 128 64 32
AB 64 64 128

According to the research results, mistletoe lectins
cause a hemagglutination reaction with erythrocytes of
all blood groups. Erythrocytes of blood groups A, B,
AB have a stronger agglutinating activity relative to lec-
tin-containing extracts of mistletoe, compare with eryth-
rocytes 0. See hemagglutination with light microscopy
bellow (Singeta, 10 x 100) (Fig. 3)

Fig. 3. Hemagglutinating activity under light
microscopy: 0 — Mistletoe lectins (poplar is host) + 0
blood; A — Mistletoe lectins (poplar is host) + A blood;
B — Mistletoe lectins (poplar is host) + B blood; AB —
Mistletoe lectins (poplar is host) + AB blood

Viscum album from poplar lectin-containing extract
generally shows higher hemagglutination titers.
Cytostatic activity of aqueous extract white mistle-
toe, wich has different host is presented below (Table 7).
As the research results show, the cytostatic activity of mis-
tletoe depends on the host plant species. Cytostatic activity
mistletoe from poplar and maple showed the highest activity.
Bilonozhko (Bilonozhko et al., 2023, pp. 432—438)
studied the cytostatic activity of water extracts from
mistletoe, the hosts of which were Scots pine, apple tree,

Table 7

Cytostatic activity of mistletoe from different host plants (aqueous extract)

Number of lateral roots
Extract concentration Mistleto.e %. in Mistletoe. %. in Mistletoe % in relation to the
(mg/ml) (poplar is relation to | (apple treeis | relation to (maple is host) control
host) the control host) the control
0 28+1.9 100% 22+24 100% 17+2.6 100%
50 25+£2.17 89.3% 19+1.67 86.4% 15+ 1.4 88.2%
100 25+£2.8" 89.3% 15£1.9 68.2% 19+2.1 111.8%
150 19+£3.6 67.9% 17+£2.1 77.3% 16+1.7 94.1%
200 18+£2.3" 64.3% 10+3.1 45.5% 12+2.4 70.6%
250 18+ 1.7 64.3% 14+2.7 63.6% 18+1.9 105.9%
300 13+£1.3" 46.4% 15+£1.67 68.2% 8+2.1 47.1%
350 12+3.1 42.9% 19+£2.9° 86.4% 7+1.6 41.2%
400 15+£1.17 25% 9+3.7 40.9% 10+3.1 11.8%
450 9+2.6 14.3% 13+1.4 59.1% 16 +2.8 5.9%
* Mean values + standard error of three independent experiments (n = 3).
* p <0.05 compared with control (water), significantly by Student’s Test.
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white fir, and maple. According to their experiment, the
water extract of mistletoe obtained from Acer sacchari-
num has the highest cytostatic.

Conclusions

1. The antibacterial activity of Viscum album
depends on the host plant. Among the studied types
of raw materials, mistletoe from rowan showed the
highest antibacterial activity.

2. Lectin-containing extracts of all studied vari-

glutination titer varies depending on the species of
the host plant, but remains higher in relation to blood
groups A and B.

3. Cytostatic activity is typical for all studied sam-
ples. The extract from white mistletoe, which grew on
poplar and maple, turned out to be the most active
cytostatic agent.

4. The lectin-containing extract of Viscum album
showed litholytic activity against oxalates and urates

ants revealed hemagglutinating activity. The hemag- in vitro.
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