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Aim. The purification of lectins from the bark and seeds of E. europaeus L. assessment of
comparative characteristics of their carbohydrate and histochemical specificity, evaluation of
the feasibility of replacing seed lectin with lectin of the bark of E. europaeus L. Methods.
Salting out of NaCl lectins, ion-exchange chromatography on DEAE-Toyopearl and affinity
chromatography on cross-linked ovomucin, electrophoretic purity studies in PAAG, com-
parative study of the immunochemical and histochemical properties of bark and seed lectins.
Results. A lectin found in the bark of the European spindle does not differ in carbohydrate
specificity from seed lectin. A method has been developed for purifying the found lectin by
salting out NaCl, ion-exchange chromatography on DEAE-Toyopearl and affinity chromatog-
raphy on cross-linked ovomucin by elution with borate buffer solution (pH 9.0 - 9.8) in the
temperature range +30 - + 55°C. Electrophoretic purity for lectin from bark was studied and
the immunochemical properties of the lectins from bark and seeds were compared. A histo-
chemical study of the binding of bark lectin and European spindle seeds lectin to glycoconju-
gates of mammalian tissues showed that both lectins bind to the same histological structures.
However, bark lectin has an advantage over seed lectin in a simpler purification method (lack
of seed degreasing procedure) and in the possibility of harvesting raw materials for a whole
year. The dynamics of changes in the hemagglutinating activity of lectins in the organs in the
European spindle during the annual vegetative cycle of the plant was also studied, which made
it possible to choose the optimal time for harvesting raw materials for the purification of
this lectin.
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Introduction

Lectins are a complex and heterogeneous
group of non-enzymatically carbohydrate-
binding proteins that specifically recognize and
bind reversibly to specific mono- and oligosac-
charides on cell surfaces, the extracellular
matrix, and secreted glycoproteins. Lectins
bind carbohydrates and have the ability to ag-
glutinate cells and precipitate polysaccharides
and glycoconjugates. Vegetable lectins have
been known as early as the late nineteenth
century. They were classified according to their
carbohydrate specificity. However, today, due
to the significant development of molecular
biology, it is possible to classify all lectins
according to their molecular structure and
evolutionary affinity. By the beginning of the
21st century, seven families of plant lectins
had already been isolated, but lectins from
E. europaeus L. seeds were not among them.
Applying a complex of biochemical, molecu-
lar, and cell-biological approaches, it has been
shown [1] that this lectin is representative of
a new, eighth family of plant lectins not re-
lated to previously known ones. Schmidt was
the first to report the presence of lectin in
extracts from E. europaeus L. seeds in 1954,
but the interaction of this lectin with mono-
and oligosaccharides was studied in detail by
Petryniak et al. in 1977 [2]. It was found that
the center of binding of carbohydrates in the
Euonymus europaeus lectin has a considerable
length and is complementary to the carbohy-
drate of the following structure:
L Fucal

2
D GaloB)l-3 DGalg1-3(4)GICNAC

Unlike highly specific anti-B lectins, it does
not clearly differentiate the o and  bond of
terminal D-galactose, which may be the cause
of cross-reaction with group-specific substance
H on the surface of human red blood cells (O).

Revision of the data obtained using a glycan
array confirmed a high reactivity of Euonymus
europaeus lectin against the group B oligosac-
charides but also revealed binding to mannose-
rich N-glycans [1, 3, 4].

Euonymus europaeus lectin has been used
in histochemical and cytochemical studies, in
particular as a marker of endothelial cells in
normal and in tumors [5]. It was one of the
best markers for determining the pluripotent
status of stem cells that can be used for qual-
ity control in cell therapy and regenerative
medicine [6]. E. europaeus seed lectin revealed
differences in salivary and serum glycoprotein
composition in healthy humans and patients
with a latent form of Keshan’s disease (high-
flying cardiomyopathy) [7].

The extracts of the plant bark are also char-
acterized by high hemagglutinating activity,
but this lectin has not been described in the
literature. Obtaining lectin from the bark may
have several advantages over purification from
the seeds, in particular, the bark of the plant
can be harvested throughout the year, unlike
fruits that are available only in the fall.
However, we must be sure of the identity of
the carbohydrate specificity of these two lec-
tins and the presence of lectin in the bark at
different growing seasons. According to the
literature, the physicochemical properties, car-
bohydrate specificity, and biological properties
of lectins found in different organs of the same
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plant may differ. For example, the carbohy-
drate specificity of bark and seeds lectins of
Laburnum anagyroides Medik is significantly
different [8].

The aim of this work was to purify lectins
from the bark and seeds of E. europaeus L. to
compare their carbohydrate and histochemical
specificity and to evaluate the expediency of
replacing lectin from the seeds on lectin of the
E. europaeus L. bark.

Materials and Methods

Investigation of the influence

of the vegetation phase on

the hemagglutinating activity of lectins
in plant organs

The bark, stems, leaves and seeds of spindle
tree (Euonymus europaeus L.) were harvested
during the annual cycle of vegetation from the
same plant on the outskirts of Lviv with an
interval of 10 days, and during the period of
rapid changes in the activity of lectins - every
3-5 days. Taking into account possible daily
fluctuations, the samples were taken between
15 and 17 o’clock. The dried at room tem-
perature raw materials were ground and ex-
tracted with 0.9 % sodium chloride solution in
a ratio of 1: 5 (for bark and seeds) and 1: 2
(for leaves) for 3 h at room temperature.

The activity of lectins in the material was
determined by the titer of hemagglutination of
human red blood cells by the method described
earlier [8].

Purification of lectins from the seeds
and bark

Euonymus fruits were harvested in the fall
(September-October) after full ripening. The

pericarp was separated from the seeds and
removed by sieving through appropriate sieves
and manually. They were then crushed in an
electric mill, and the resulting powder was
sieved through a sieve with d = 1 mm. The
sieved powder was poured with hexane in a
ratio of 1: 10 and stirred continuously with a
mechanical stirrer for 30 min. The extractant
was then pressed on the press and the low-fat
flour was dried at room temperature for bark
and seeds. After drying the powder from the
seeds was used to purify the lectin. The sub-
sequent stages of lectin purification were iden-
tical for bark and seeds.

The bark of spindle tree collected at any
time of the year was ground to a particle of size
less than 0.5 mm in diameter, then placed in a
vessel with a stirrer, poured with 0.9 - 1 %
NacCl solution and stirred for 60 min; the bark
(seeds) to extractant ratio was 1: 8. The result-
ing extract was clarified by centrifugation for
10 min at 5000 g. The lectin from the extract
was concentrated by precipitation of NaCl at
almost complete saturation of the salt (300 g/1).
The sediment containing lectin was collected
by centrifugation for 20 min at 8000 g or by
filtration. Then it was dissolved in water and
dialyzed against tap water. The formed pre-
cipitate was removed, the solution filtered and
applied to a column of DEAE-Toyopearl equil-
ibrated with 0.05 M phosphate buffer, pH 7.0.
The column was washed with the same buffer
solution, and then the ionic strength of the
solution was increased to 0.2 M. The output of
lectin from the column was controlled by the
reaction of hemagglutination of human eryth-
rocytes of group B (II) or O (I).

The fractions containing hemagglutinating
activity were pooled and purified lectin was
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precipitated by NaCl (300 g / I). The formed
precipitate was centrifuged, dissolved in a
small volume of water, and after a short dialy-
sis (2-3 h) against distilled water, a 1 M NaCl
column filled with affinity sorbent was washed.
Cross-linked ovomycin was used as an affin-
ity sorbent [9].

After the lectin solution enters the gel, the
latter was washed from the ballast proteins
with 1 M sodium chloride solution. The lectin
adsorbed on the column was removed with
0.1 M borate buffer solution, pH 9.0-9.8, hea-
ted to +30 - + 55° C (Fig. 2).

The output of lectin from the column was
monitored by Lowry reaction or spectrophoto-
metrically at 280 nm. The protein-containing
fractions were combined, lectin was precipi-
tated with sodium chloride or ammonium sul-
fate. The obtained lectin was stored in salt or
freeze-dried after exhaustive dialysis against
distilled water.

Electrophoretic studies

Molecular mass of polypeptide chains of the
lectin was determined by electrophoresis in
15 % polyacrylamide gel supplemented with
0.1 % sodium dodecyl-sulfate [10]. The mix-
ture of proteins with known molecular mass
from “Fermentas” company (Olayne, Latvia)
was used as standard.

The interaction of bark and seeds lectins of
E. europaeus with erythrocytes of humans and
animals was studied by determining the hem-
agglutination titer of 1 % lectin solutions and
using the washed from serum 2 % human
erythrocyte suspension of O, A and B groups
and of animals in buffered saline solution
SFR). Human red blood cells were taken at the
Lviv Regional Blood Transfusion Station, and

6

rabbit, rat, mouse and guinea pig erythrocytes
were from the vivarium of Lviv National
Medical University. Duck and chicken eryth-
rocytes were taken from a poultry farm.

The protocol of the study has been approved
by the Ethics Committee of the Danylo
Halytsky Lviv National Medical University
(the protocol No. 2 dated February 15, 2016).

The animals behaved in accordance with
the “General ethical principles of animal ex-
periments consistent with the provisions of
the” European Convention for the Protection
of Vertebrate Animals used for Experimental
and Scientific Purposes “(Strasbourg, 1986, as
amended in 1998). Council of Europe 2010/63
/ EU, Law of Ukraine No. 3447-IV “On
Protection of Animals from Cruel Treatment”.

Study of carbohydrate specificity
of lectins

Carbohydrate specificity of the bark and seeds
lectins was determined by the hemagglutina-
tion inhibition by carbohydrates and glycopro-
teins. Using a stepwise (twofold) dilution of a
carbohydrate or glycoprotein, its minimum
concentration was determined, which com-
pletely inhibited the activity of lectin diluted
to a titer of 1: 4 [8].

To characterize the carbohydrate specificity
of the lectin we used: D-glucose, D-galactose,
lactose, (“Soyuzhimreaktiv”), a- and B-methyl-
D-galactoside, L-rhamnose, (“Chemapol”, Czech
Republic), N-acetyl D -glucosamine (“Fluka”,
Switzerland), N-acetyl-D-galactosamine
(“Chemapol”, Czech Republic), D-mannose
(manufactured by the Bratislava Chemical
Institute, Slovakia), 4-nitrophenyl-f-D-gluco-
and galactoside , 4-nitrophenyl-f-D-glucosamine,
(“Serva”, Germany), L-fucose (“Koch Light”,
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United Kingdom), a-phenyl-N-acetyl-D-
glucosaminopyranoside, 4-nitrophenyl-p-
D-glucopyranoside, 4-nitrophenyl-a-
D-mannopyranose (Serva, USA).

To determine the interaction with glycopro-
teins and polysaccharides we used water-sol-
uble starch, ovomycoid and ovalbumin three
times recrystallized, inulin, yeast mannan, bo-
vine thyroglobulin (“Biolar”, Olaine, Latvia),
gum arabic (“Loba Feinchemie”). Group-
specific substances H, A and B were obtained
from cystic fluid taken after ovarian surgery
in patients with appropriate blood groups.
Purification was carried out according to the
method described previously [11].

Histochemical studies

The binding of the bark and seeds lectins to
mammalian tissues glycoconjugates was stud-
ied using horseradish peroxidase-labeled lec-
tins, prepared by the previously described
method [9], on the endometrium of rats —
Wistar lines females in the diastral phase of
the sexual cycle. Fixation of histological mate-
rial was carried out in 4 % neutral formalin,
followed by paraffin pouring to make sections
5-7 um thick. Visualization of lectin receptors
was performed with 3,3’-diaminobenzidine
tetrahydrochloride in the presence of hydrogen
peroxide.

Results

Throughout the life cycle of the plant, the
hemagglutinating activity of lectins varied over
a fairly large range, but most clearly it was
observed in the bark of spindle tree (£. euro-
paeus L.).

The hemagglutination titer of the bark ex-
tracts increased sharply during the spring

movement of the juices, reaching the highest
level at the time of bud leaves opening. With
the beginning of leaf development, it gradu-
ally decreased and was minimal at the time of
their full development. At the beginning of
seed maturation, the activity of lectins in the
bark again increased to the maximum level,
and subsequently decreased and remained the
same during the rest period, until the beginning
of the movement of juices.

As the fruit grows, the activity of lectins
increases, reaching a maximum when the seeds
ripen.

In leaves, the maximum activity of lectins
was manifested in the buds. During the deve-
lopment of leaves, the lectin activity
dropped to values near zero , and with the
beginning of full functioning of the leaves
rapidly increased to a certain level that re-
mained constant during the growing season
(Fig. 1).

The hemagglutination titer of the extracts
was also influenced by the weather conditions
and environmental factors. We found that the
plants from well-lit places had a higher lectin
and seed activity than those in shade.

The graph of purification of the Euonymus
europaeus bark and seeds lectins obtained by
ion-exchange chromatography (Fig. 2) shows
that lectins began to leave the column when
the ionic strength of the buffer solution in-
creased to 0.1 M, but the bulk of the eluate
was made up of ballast proteins. When the
ionic strength of the buffer increased to 0.2 M,
the bulk of the lectin was obtained.

The Euonymus europaeus lectins obtained
by the ion exchange chromatography on
DEAE-Toyopearl still need further purifica-
tion. It was carried out by affinity chromatog-
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Fig. 1. Hemagglutination titer of E. europaeus L. extracts
during the annual cycle of vegetation

Notes. The hemagglutination titer is denoted by the num-
ber N on the y-axis, which corresponds to the tube num-
ber and the dilution of the extract 2-N times, when hem-
agglutination is still observed. The color lines indicate
the titers of hemagglutination of erythrocytes of
group I (0) human by extracts according to the bark,
leaves and fruits of Euonymus europaeus L.
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Fig. 2. Evonymus europaeus lectin purification procedure
by ion-exchange chromatography

Notes: the tapes indicate the location of phosphate buffer
solution, pH 7.0; the molarity of the solution is given in
figures

»  The protein output is indicated in red

*  Lectin hemagglutination titer in green

raphy on cross-linked glutaric aldehyde ovo-
mucine (Fig. 3).

The need for application of heated buffer
solution with pH 9.0 to 9.8 is due to the strong
sorption of lectin on the affinity sorbent. When
heated, the buffer solution provides a faster
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Fig. 3. Purification graph of Evonymus europaeus lectin
by affinity chromatography

m Fig. 4. Electrophoresis of
the purified sample of Eu-
onymus europaeus bark lec-
tin is shown in Fig. 4 (1) and
electrophoresis of the Fuon-
ymus europaeus seeds lectin
presented in Fig. 4 (2).
A 15 % PAGE was used,
Tris-HCl buffer solution, pH
8.6 in the presence of 0.1 %
DDS-sodium salt. (R) —
placement of a standard
mixture of protein markers
of known molecular weight.
The position of the subunits
of purified bark lectin
(line 1) and seed lectin
(line 2) indicates that their
molecular weights are the
same and equal to =17 kDa.

130795
72

1 &

and more concentrated elution of the lectin
from the affinity sorbent.

The yield of lectin from the Euonymus eu-
ropaeus bark collected in spring, according to
our method of preparation was 13 mg / kg of
air-dry raw material.

Lectins from the bark and from the seeds
of Euonymus europaeus showed the same or
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Table 1. Calculation of the purification efficiency of the bark lectin of Evonymus europaeus

N Stage of purification V(ml [C(mgml)| T VxT ¢ )zr?lfgj m PI‘(OO/t:;Hl A(Zf;j)lty P;;;jg;t:;n

1 | Initial Extract 1540 1.8 23112320 | 2772 100 100 1

2 | After NaCl precipitation (after dialysis) 80 0.42 27 | 10240 33.6 1.2 83.1 69.25

3 | Purification on DEAE-Toyopearl 3.6 0.75 | 211| 7373 2.7 0.097 | 59.8 616

4 | Affinity chromatography 2.6 0.72 | 2711 | 5308 1.87 0.068 | 43.1 634
Notes:

*  For purification lectin, 150 g of air-dried bark were taken
e Activity (%) - the result of division of VXT at the next stage by the initial VxT: 10240: 12320 x 100 % = 83.1

*  The purification efficiency is determined by dividing the % activity output by the % protein output.
*  The purification efficiency of the initial extract was taken as 1.

very close physicochemical and immunobio-
logical properties. This is evidenced by the
electrophoresis in PAGE under denaturing
conditions (0.1 % DDS-sodium salt) (Fig 4),
the data of the study on the interaction with
human and animal erythrocytes (Table 2), the
study of carbohydrate specificity (Table 3) and
the histochemical specificity of these lectins
(Fig 5).

For both peroxidase-labeled lectins
(Euonymus europaeus bark and seeds) in his-

Table 2. Investigation of the interaction
of E. europaeus bark and seeds lectins with human
and animal erythrocytes

tological sections of the endometrium, their
binding was observed in the following struc-
tures: superficial epithelium and epithelium of
glands (apical part of cells), leukocytes lo-
cated in the lamina, fibrous structures, espe-
cially peripheral areas of the endometrium, as
well as in the cytoplasm of decidual cells.
Leukocytes and fibrous structures gave a more
intense positive response compared to super-
ficial epithelium, gland epithelium, and de-
cidual cells (Fig. 5).

Discussion

The results of histochemical studies indicate
that the Euonymus europaeus L. bark lectin

Ne The type of red blood The source of the lectin
- cells bark lectin seeds lectin
1 |Human, I (0) 2-11 2-11
2 |Human, II (A) 28 28
3 |Human, I1I (B) 2-11 2-11
4 | Rabbit 2-15 2-15
5 |Dog 213 7-13
6 |Rat 2-8 28
7 |[Mouse — - :
8 | Guinea pig 23 23 ; .-;; ;
9 |Carp - - A B XY B
10 | Duck - _ Fig. 5. Application of peroxidase-labeled bark lectin (A),
11 | Chicken - - seeds lectin (B)
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Table 3. Comparison of carbohydrate specificity

of E. europaeus bark and seeds lectins

Carbohydrate

Minimum concentration
of carbohydrate (mM) or
glycoprotein, which inhibits the
activity of 4 hemagglutinating
units of lectin

bark lectin

seeds lectin

D-glucose

D-galactose

Maltose

Lactose

50

50

Saccharose

a-methyl-D-
galactopyranoside

B-methyl-D-
galactopyranoside

a-methyl-D-
mannopyranoside

Ovariomycin H.

0,03 %

0,03 %

10

Ovariomycin A

0,125 %

0,125 %

11

Ovariomycin B

0,004 %

0,004 %

12

a-phenyl-N-acetyl-D-
glucosamine

13

L-rhamnose

14

Bovine salivomucin

1%

1 %

15

N-acetyl-D-
galactosamine

16

N-acetyl-D-
glucosamine

17

Transferrin 1 %

18

Bovine thyroglobulin.

1%

1%

19

Human IgG

1%

1 %

20

Yeast Mannan

21

L-fucose

22

L-arabinose

23

Ristomycin sulfate

1%

1%

24

4-nitrophenyl-p-D-
glucopyranoside

40 MM

40 MM

25

4-nitrophenyl-o-D-
manopyranoside

26

a-phenyl-N-acetyl-D-
glucopyranoside

27

Cellobiose

28

Pig liver glycogen

29

Ovomucoid

1 %

1%

10

can replace the seeds lectin. In terms of car-
bohydrate specificity, these lectins are almost
identical. The advantage of bark lectin is an
ability to harvest raw materials at any time of
the year. However, the best time to prepare the
bark, as a raw material for the purification of
lectin, is phenophase, when the activity of
lectins in the extracts of the bark increases
several times. As can be seen from Fig. 1 dur-
ing the spring movement of the juices the
activity of the lectin in the bark of the plant is
32 times higher than during the winter rest
period of the plant. From the raw materials
collected during the spring it is possible to
obtain the same amount of lectin as from the
seeds. The advantage of obtaining lectin from
the bark is also the absence of the need for
degreasing raw materials, which reduces the
number of steps in the lectin purification.
There is a method of obtaining lectin from the
Euonymus europaeus L. seeds by affinity chro-
matography on ovomucoid-Sepharose [1].
According to this method, lectin was obtained
by treatment of crushed seeds with ethanol,
subsequent extraction of raw material with 20
mm 1,3-diaminopropane, ion exchange chro-
matography of the purified filtrate on a Q Fast
Flow column and gel chromatography on
Sephacryl 100. The final purification of lectin
is carried out by affinity chromatography on
ovomucoid immobilized on Sepharose4B. The
use of the bark of the plant instead of seeds as
a raw material allows an extension of the tim-
ing of raw materials and a decrease of the
number of stages of purification of the
Euonymus europaeus lectin. Additionally note-
worthy, the raw material base for the bark of
the plant is much larger than for the seeds. We
also used cross-linked ovomucoid for lectin
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purification. This sorbent is easier to obtain
than ovomucoid-Sepharose. Moreover, it has
a higher sorption capacity. We were the first
to use ion exchange chromatography on
DEAE-Toyopearl and then affinity chromatog-
raphy as the last stage of purification of lectin.
This sequence is due to the fact that, according
to the literature, the bark of the Fuonymus
europaeus contains two chitin-binding mon-
ovalent lectins [12], which can interact with
the residues of N-acetyl-D-glucosamine of
ovomucoid. In the purification regimen pro-
posed by us, chitin-binding lectins do not con-
taminate the target lectin product.

The role of lectins in plants is discussed in
the literature. The function of lectins in plants
is not investigated sufficiently. Based on the
ability to selectively bind carbohydrates, the
lectins can be involved in a variety of recogni-
tion processes: between different cells or cells
and different molecules containing carbohy-
drates. The participation of lectins in the sym-
biosis of nitrogen-fixing bacteria and roots of
legumes was investigated [13]. Symbiosis is
specific in terms that a certain type of root
bacteria can be associated only with a particu-
lar type of legume. Specific recognition of
carbohydrate residues is crucial in protecting
plants from various phytopathogens [14]. The
amino acid sequence of Euonymus europaeus
seed lectin shows high homology to stress-
dependent proteins derived from rice, so it has
been suggested that this lectin may be formed
by drought, high salt content, injury and treat-
ment by some plant hormones [1, 3].

At the same time, the nature of changes in
the activity of lectins in the bark, fruits and
leaves of the plant during the annual vegetation
cycle, which we investigated, indicates a pos-

sible transport function of lectins. The signifi-
cant increase in the activity of lectins in the
bark extracts in the phenophase of the spring
movement of the juices, the decrease of activ-
ity in the summer after the end of leaf growth
and the re-increase of activity in the autumn
until full maturation of the fruits indicate a
possible transport of the necessary carbohy-
drate substances (carbohydrates and glycopro-
teins) for such processes.
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JlekTHH KOpHU OpycauHu €Bponeiicbkoi (Euonymus
europaeus L.): ouucTKa, QizuKo-xiMiuHi
XapaKTePUCTUKH Ta 3aCTOCYBAHHS

B ricTOXiMIYHUX TOCTIIKEHHAX

O. P. Bpy6ens, €. A. CoromonsiH, B. O. AHTOHIOK

Meta. OumncTka JEKTHHIB 3 KOpPU Ta HACiHHS
E. europaeus L. Ta NOpiBHsITbHA XapaKTEPUCTHKA 1X BYT-
JeBOAHOI Ta TicToxiMmiuHoi crenmdignocTi. OmiHKa 10-
IUTBHOCTI 3aMiHM JICKTUHY HACiHHSI JIEKTHHOM KOPH
E. europaeus L. Metoau. Bucomosanust siektuiB NaCl,
ioHooOMiHHa xpomarorpadis Ha JJEAE-Toyopearl ta
aginHa Xpomarorpadisi Ha MONEePEIHO-3IIUTOMY OBOMY-
IIUHI, JOCTIPKCHHS eeKpodopeTnyHol uncToTd B [TAAT,
TOPIBHSUTEHE JOCIIKEHHS IMyHOXIMIYHHX Ta TICTOXi-
MIYHHX BJIACTUBOCTEH JIEKTHHIB KOPW Ta HACiHHII.
PesysnbraTn. Y xopi OpycivHE €BpONeHChKOl 3HAKWIEHO
JIEKTHH, SKAH 32 BYIJICBOIHOIO CIICITU(IYHICTIO HE Bil-
PI3HSIETBCS Bil JIEKTMHY HaciHHs. Po3poOiieHo criocio
OUYHUCTKH IHOTO JICKTHHY IIIsIXoM BucoitoBanHs NaCl;

12

ioHOOOMIHHOI Xpomarorpadii Ha JJEAE-Toyopearl ta
aginHOi Xpomarorpadii Ha OMEePEIHO-3IIUTOMY OBOMY-
IUHI 3a JOMOMOTOI0 eJIOIll OopaTHUM Oy(epHHUM po3-
yuHOM (pH 9,0-9,8) B mianazoni remmneparyp +30 - +55°C.
V nexTHHY JOCTiKeHa eeKTpodopeTHyHa YUCTOTa Ta
3MIIHCHEHO TOPIBHUIBHE JOCHIJHKEHHS IMyHOXIMIYHHX
BJIACTUBOCTEH JISKTUHIB KOPU Ta HACIHHS OpYCJIMHH €B-
pomneiicekoi. I'icToXiMiuHEe HOCIIIKEHHS 3B’ SI3yBaHHSI
JICKTUHIB KOPY Ta HACIHHS 3 DIIKOKOH FOraTaMH TKaHUH
CCaBIIB MMOKA3aJI0, 10 OOHM/BA JIEKTHHH 3B’SI3YIOTHCS 3
OTHHMH 1 THMH K TiCTOJOTTYHIUMH CTPyKTypamu. OmgHak
JIEKTHH KOPY Ma€ TepeBary HaJl JEKTHHOM HAcCiHHS Y
TIPOCTIIIOMY CITOCO01 OYHUCTKH (BIACYTHICTB MIPOICTYPH
00e3>KUPEHHS HACIHHA) Ta Y MOYJIMBOCTI 3arOTiBIIi CHPO-
BUHHM TPOTSTOM IIJIOr0 poKy. Takok JOCHTIPKEHO HHA-
MIKy 3MiH TeMarTIOTHHYI0YO0i aKTUBHOCTI JICKTHHIB B
opraHax OpyCIMHH €BPOIEHCHKOI MPOTATOM PidHOTO Be-
reTaiifHoro UKy POCIVHH, IO JO3BOJIWIO BHOpaTH
ONTHUMAJTGHI TEPMIHH 3aroTiBIIi CHPOBUHH I OYUCTKH
IIOTO JICKTUHY.

Knwuosi cuosa: bpycnuna eBponeiiceka, Euonymus
europaeus L., T€KTUHH, BYIJIEBONHA CHEIU(DIUHICTB,
OYHCTKA, BJIACTHBOCTI.

JlekTHH KOpHI GepeckJ/ieTa eBpoNeiicKoro
(Euonymus europaeus L.): ouucTka, Gpu3nKo-
XHMHYeCKHe XapaKTePHUCTHKHU M UCNI0Ib30BaHue
B I'MCTOXHMHMYECKUX HCCJIeJ0BAHUAX

O. P. Bpy6ens, E. A. Coromonss, B. A. AHTOHIOK

ennb. OuucTka JEKTHHOB U3 KOPbl U ceMsH E.
europaeus L. v CpaBHUTEIIbHAS XapaKTEPHCTHKA UX yIJIe-
BOJTHOW U THCTOXUMHYECKOU creruduunoctr. OrieHka
[1eIeCO00pa3HOCTH 3aMEHBI JIGKTHHA CEMSH JIEKTHHOM
Kophl E. europaeus L. MeTtonbl. BeicanuBaHue JEKTUHOB
NaCl, nonoobmenHasi xpomarorpadusi Ha J[DAD-
Toyopearl u apdunHast xpomarorpadusi Ha Horeped-
HO-CILIUTOM OBOMYIIMHE, UCCIIEJOBaHUS €1eKpO(OpeTH-
gyeckoii unucToThl B ITAAT], cpaBHUTENTBHOE HCCIIEIOBAaHHE
HMMYHOXUMHYECKHUX U TUCTOXUMHUYECKHUX CBOMCTB JIEK-
THHOB KOpHI U ceMsiH. Pe3yabTarsl. B kope 6epeckiiera
€BPOIIEICKOI0 HAaliICHO JIEKTHH, KOTOPBIi1 110 YIIICBOAHON
CHEeU(PUIHOCTHIO HE OTIIMYAETCS OT JIGKTUHA CEMsIH.
Pa3paboran crmoco0 OYMCTKH 3TOTO JICKTHHA ITyTEM BBI-
canuBanusi NaCl; nonooOMeHHO# Xxpomarorpaduu Ha
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JDAD-Toyopearl u adpdunanON Xpomarorpaduu Ha HO-
MIEPEYHO-CIINTOM OBOMYIIMHE C TIOMOINBIO TIOLUHU 60-
parublit OydepusiM pactBopoM (pH 9,0 - 9,8) B nuanaso-
He TeMneparyp +30 - + 55°C. V nexruHa uccnenoBaHa
aneKTpoopeTHIecKasl YUCTOTa U OCYIIECTBICHO CpPaB-
HUTEJIBHOE MCCIIEI0OBaHIE MMMYHOXUMHUYECKHX CBOWCTB
JIGKTUHOB KOPBI U CEeMsIH OepecKiieTa eBpOIEeHCKOro.
I'ncToxumMmIuecKoe UCCIeN0BaHUE CBA3BIBAHMS JIGKTHHOB
KODBI M CeMSIH OepecKIieTa eBpOHEeHCKOro C NIMKOKOHbIO-
raraMM TKaHEeil MIJICKOIMTAIONIMX I0Ka3alo, YTo 00a
JIEKTHHA CBSI3BIBAIOTCS C OTHIMU M TEMH 7K€ TUCTOJIOTH-
YECKUMHU CTpyKTypaMu. OHaKO JIGKTUH KOpPbl UMEET
MIPEUMYIIECTBO HaJl JIEKTUHOM CeMsH B 0oJiee MpocToM

croco0e OUMCTKH (OTCYTCTBUE MPOIETyPBI 00eIKUPHBa-
HUS CEMSTH) ¥ B BOBMOKHOCTH 3aTOTOBKH CHIPbsSI B TCUCHHE
menoro roaa. Taxke MccienoBaHa JUHAMUKA H3MEHCHUHN
reMarnIFOTHHHUPYIOIICH aKTUBHOCTH JIGKTHHOB B OpraHax
OepeckiieTa eBpoNeiCKoro TeUeHne ro0BOr0 BereTally-
OHHOTO ITUKJIa PACTCHHMS, YTO TTO3BOJIAJIO BBIOPATH OIITH-
MaJbHBIC CPOKH 3aTOTOBKH CBIPBS JUISI OYHCTKH 3TOTO
JICKTHHA.

KnwueBbie caoBa: bepeckier eBpomneickui,
Euonymus europaeus L., TEKTUHBI, YIJIIEBOAHAS CIICIH-
(pUYHOCTB, OUMCTKA, CBOMCTBA.
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