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Aim.The aim of the present article was to study hemolytical and antimicrobical action of two new lectins
obtained from the fruit bodies of poisonous basidial mushrooms A. virosa Secr. and M. pura /Fr./ Kumm.
Methods. To study hemolytical action of lectins the human and animal erythrocytes were used. The
experiments on osmotic protection of erythrocytes were performed in the presence of polyethylenglycols of
different molecular mass (in a range from 400 to 4000 Da). Antimicrobical activity of lectins was studied by
determination of growth delay area of cultures of different microorganisms on the Petri dish in agar
medium. Results. Both lectins hemolyse the erythrocytes of rabbit, human, rat and dog and do not hemolyse
the erythrocytes of cow and ship at concentration of 1 mg/ml. The rabbit erythrocytes are the most
sensitive to hemolytical action of lectins, the hemolytic ability of lectin from A. virosa is the highest.
Hemolysis was not observed in the presence of PEG with the molecular mass over 1,350 Da. Action of
lectins on 10 types of microorganisms has been investigated. Basically, lectins inhibited growth of
gram-positive microorganisms and Proteus (gram-negative microflora). For the most tested
microorganisms, the antimicrobial action of Mycena lectin is stronger as compared with A.virosa lectin.
Conclusions. Two new hemolytical lectins from the fruit bodies of mushrooms-basidiomycetes have been
found. These lectins form ion-permeable pores in erythrocyte membranes with the hydrodynamic diameter
smaller than 2.3 nm and larger than 1.6 nm. Above mentioned lectins also display antimicrobial activity and
by the sum of these features are similar to the cytolytic lectins from lower invertebrates.
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disaccharides, and much better interacts with

Introduction. In our previous work, we studied carbo-
hydrate specif icity of the lectin from M.
pure/Fr./Kumm. mycena (abbreviation MPFA is de-
rived from Mycena pura fungus agglutinin) and possi-
bility of its application for histochemical investigations
[1]. In that work, we determined that the above men-
tioned lectin weakly interacts with mono- and
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glycoproteins that possess the highest affinity to alka-
line phosphatase. However, as it was shown on
histological slices of rat kidney and small guts of cow
fetus, sensitivity of MPFA-binding receptors in mam-
malian tissues is not limited to alkaline phosphatase,
but it probably spreads on other glyco-conjugates of
complicated structure [1]. Despite high affinity to alka-
line phoshatase, the Mycena lectin is able of
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hemolysing some species of erythrocytes. The last fact
indicates that this lectin can be referred to a rare group
of bifunctional hemolytical lectins, which contain, be-
sides carbohydrate-binding domains, sites with
cytolytical activity. Such lectins have been found in
some invertebrates and only in two species of highest
mushrooms, namely, Laetiporus sulphureus Bull. ex
Fr. [2] Amanita phalloides (Fr.) Secr. [3], but not in
plants. We have also revealed hemolytical lectins in re-
lated to 4. phalloides species — A. virosa Secr. and
Mycena pura /Fr./ Kumm. The latter is more distant
species that belongs to Tricholomataceae genera.

This work is aimed to investigate the action of
lectins, isolated from two poisonous basidial mush-
rooms A. virosa Secr. and M. pura /Fr./ Kumm., on
erythrocytes of mammals and on some pro- and
eukaryotic microorganisms.

Materials and methods.  Determination of
hemagglutinating activity and carbohydrate specifity
of lectins. Hemagglutinating activity of lectins was es-
timated, as described below. An identical volume of
2% suspension of erythrocytes in buffered saline solu-
tion (BSS) was added to the series of sequential dilu-
tions of lectins in microtubes. After 10 min incubation
at room temperature and centrifugation of microtubes
at 500 g during 30s the result of agglutination was ob-
served with a megascopic eye. Carbohydrate specifity
of lectins was estimated according to the inhibition of
hemagglutination by carbohydrates and glycoproteins.
Minimal concentration of carbohydrate that totally in-
hibits lectin activity with titre of 1:4 was determined
by a method of its stepwise dilution in microtubes. To
characterize carbohydrate specifity of the lectin we
used carbohydrates and glycoproteins that were previ-
ously referred and typified in details [1, 3, 4]. A
detailed procedure of carbohydrate specifity
determination was described earlier [9].

Evaluation of hemolytical activity was performed
on erythrocytes of human, rat and rabbit as described in
[3]. To carry out this procedure, the stock solution of
purified lectin (1 mg/ml) was prepared. Then 0.05 ml of
BSS was added to each of 10 microtubes. The stock so-
lution of the investigated lectin was added to the first
tube and then series of its two-fold dilutions were
made. Therefore, lectin concentration in the 1-st tube
was 0.5 mg/ml, in the second — 0.25 mg/ml, in the third
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—0.125 mg/ml and so on. Next, 0.05 ml probes of2%
suspension of erythrocytes were added to each tube.
We measured the least time of total erythrocyte
hemolysis, which can be observed with an unaided eye
in the corresponding tube. The graphic dependence of
total hemolysis time on lectin concentration was con-
structed. The values of minimal concentration of
lectins A. virosa and M. pura that were capable to in-
duce hemolysis of erythrocytes of various animal and
human origin are presented in Table 2.

Experiments on osmotic defence were performed in
the presence of rabbit erythrocytes that appeared to be
the most sensitive to lectin-induced hemolysis. The lat-
est procedure was described in details previously [3].
Solutions of polyethylenglycol (PEG) of various mo-
lecular weight (PEG-400, 600, 1,350, 1,500, 3,000, and
4,000) were used in this experiment.

Study of antimicrobial action. Daily suspended cul-
tures of Escherichia coli, Pseudomonas aeruginosa,
Candida albicans, Klebsiella pneumoniae, Staphylo-
coccus epidermidis, Staphylococcus aureus, Bacillus
subtilis, Proteus vulgaris, Corynebacterium xerosis,
Streptococcus faecalis were sowed out as entire lawn in
Petri dishes. Suspension of these microbes was pre-
pared using the turbidity standard of 5 units. Each dish
was divided into eight sectors, and 50 pg of solutions of
various lectins were dropped in the centre of each sec-
tor. Five trial series were carried out.

Besides the hemolytical lectins of mushrooms A.
virosa Secr. were studied as well as M. pura
/Fr./Kumm. lectins obtained from various sources, ex-
hibiting distinct carbohydrate specifity (Scientific
Manufacturing Complex “Lectinotest”, Ukraine) such
as the lectins from concanavalin A, Helix pomatia,
Sambucus nigra bark, wheat germ, pea, Perca roe. To
compare the inhibiting action we utilized discs with
widely used antibiotics, e.g. gentamycin and nistatin.
The cultures obtained were incubated in thermostat at
37 °C during 24 h.

Results and discussion. The procedure of isola-
tion of hemolytic lectins from the fruit bodies of A.
virosa and M. pura mushrooms was described earlier
[4]. Briefly, it includes the following stages.

The fruit bodies of mushrooms, collected in the
Carpathian Mountains (Lviv region), were ground up
in a mincing-machine, the obtained liquid was extruded
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Table 1.

Minimal concentration of mono- and disaccharides inhibiting
hemagglutination activity of lectins obtained from Amanita virosa
and Mycena pura mushrooms.

Table 2

Interaction of lectins of Mycena pura and Amanita virosa with
polysaccharides and glycoproteins (the data from [1, 4] and
present work)

Minimal concentration of
carbohydrate required to
inhibit activity of 4 Units of

Minimal concentration of
carbohydrate required to
inhibit activity of 4 Units of

Carbohydrate lectin, mM Glycoprotein or polysaccharide lectin, mM
M. pura A. virosa M. pura A. virosa
lectin lectin lectin lectin
D-glucose 100 — Transferrin 0,25 0,25
D-mannose 50 - Bovine thyroglobulin 0,125 0,125
a-methyl-D-mannopyranoside 25 - Alkaline phosphgtase of a calf 0,002 0.125
1ntestine
Gentibiose (Glcf1,6Glc) 100 -
Ovomucoid 0,06 0,125
Turanose (Glcf1,3Fru) 100 -
Asialo-ovomucoid 0,015 0,25
Dipotassium salt of 100 B
glucose-6-phosphateinn Sheep submandibular mucin 0,125 0,03
Bovine submandibular mucin 1 0,25
N o t e. Both lectins do not interact with D-galactose, L-fucose, ) ) )
N-acetyl-D-galactopyranoside, a-methyl-D-glucopyranoside, Desialated bovine submandibular 0,5 0,25
melibiose (DGalal,6DGlc), maltose (DGlcal,4DGle), tregalose mucin
(DGlcBl1,1DGlce), saccharose (DG]CB],ZDFru) in concentration of Human immunoglobulin G _ 0,08
100 mM, therefore, they are not included in the table.
o,-macroglobulin 1 0,03
and clarified by centrifugation, proteins were precipi- Group-specific substance H, 1 % 0.125 0.03
tated with ammonium sulphate (90 % of saturation) and »
. . . Group-specific substance A, 1 % 0,125 0,03
the same purification procedure was performed in two
cases  (ion-exchange chromatography on DEAE- Group-specific substance B, 1 % 0.25 0,06
Toyopearl and affinity chromatography on the Ovalbumin 0,125 _
ovomucine [5]). 9 mg of purified lectins were yielded -
Porcine liver glycogen 1 % 0,5 -

from 1 kg of the fresh fruit bodies of M. pura, and ap-
proximately 10 mg were obtained from the 4. virosa
fruit bodies.

Disc-electrophoresis in 10% PAAG in alkaline
buffer system (pH 8.6) indicated that both lectin prepa-
rations had purity above 95 % [1, 4].

Lectins from the fruit bodies of A. virosa and M.
pura differ from one another in the carbohydrate speci-
ficity. In particular, M. pura lectin interacts weakly with
carbohydrates of D-mannose group (D-glucose,
D-mannose, a-methyl-D-mannopyranoside, gentibiose)
(Table 1), whereas A. virosa lectin does not interact with
monosaccharides. The] difference in lectin binding with
some glycoproteins and polysaccharides is shown in
Table 2. An analysis of the data presented shows that
binding centres for carbohydrates in both lectins are
much more complementary to oligosaccharide struc-
tures than to monosaccharide structures.

Yeast mannan, 1 % - -

Starch 1 %

N ot e. The through -line means the absence of interaction at lectin
concentration of 1 %.

Lectin preparations obtained from 4. virosa and M.
pura hemolized erythrocytes of some animals and hu-
man. The results of research of lectin hemolitical and
hem-agglutinating capacities are presented in Table
2.The data show that adding of the mycena lectin in
concentration of 1 mg/ml to 2 % suspension of erythro-
cytes of sheep, cow and horse does not cause
hemolysis. Alternatively, erythrocytes of dog, rabbit,
human and rat are hemolysed with various intensity.
The graphic dependence of erythrocyte hemolysis rate
on the duration of action of lectins from 4. virosa and
M. pura is presented in the Fig.
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The dependence of the rate of hemolysis of erythrocytes from various animal’s species and human on duration of A.virosa
lectin action: @ — dog, b —human (/) and rat (2); ¢ — rabbit (caption of Y axis is concentration that induces 100 % hemolysis).
Graphs of the hemolysis rate dependence of the same erythrocytes on duration of M. pura lectin action are parallel with those
of A.virosa ones and the only difference is numerical values, that is why they are not presented in the Figure.

Table 3.

Minimal concentration of lectins of Amanita virosa and Mycena
pura inducing hemolysis and hemagglutination of erythrocytes of
various animal’s species and human

Minimal concentration, pg/ml

The source of M. pura lectin A. virosa lectin

erythrocytes
Hemagglutin | Hemolys | Hemagglutin | Hemolysi
ation isai3 ation sis
Cow 125 > 1000 > 1300 > 1000
Sheep 16 > 1000 900 > 1000
Horse 8 > 1000 > 1300 600
Dog 8 250 40 60
Rat 2 12 600 1,5
Rabbit 0,06 4 0,02 0,1
Human, I (O) 4 30 80 7,5
Human, II (A) 1 20 80 3,8
Human, III (B) 2 30 40 7,5

The results presented indicate that rabbit erythro-
cytes are the most sensitive towards hemolytic action
of the lectin, rat erythrocytes are less sensitive, while
human, dog and horse erythrocytes are the least sensi-
tive. As it was shown in Fig., there is a threshold con-
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centration of lectin for each type of erythrocytes. It
means that hemolysis does not occur at the lectin con-
centration lower than the threshold level. It comprises
up to 600 ug/ml for horse erythrocytes, 60 pug/ml for
dog, 3.8 — 7.5 pg/ml for human, about 1.5 pg/ml for rat
erythrocytes, and up to 0.1 pg/ml for rabbit (see Table
3). The Mycena pure lectin hemolyses dog erythro-
cytes at approximately 4-fold higher concentration.
Probably, this is the reason that lectin at concentration
of 1 mg/ml does not hemolyse horse erythrocytes.
However, rabbit erythrocytes, being the most sensitive
to hemolysis action of both lectins, exhibit 40-fold dif-
ference between sensitivityBzaumHo-c to A. virosa
lectin and M. pura one. Thus, the hemolysis activity of
these lectins can differ significantly for various
erythrocytes.

Hemagglutinating and hemolysis action are mutu-
ally exclusive events. Observation of hemagglutination
is possible only in the presence of high molecular
weight substances, which do not inhibit it. PEG is con-
sidered to be the most appropriate substance of this
type. It can be of different molecular weight, so there is
apossibility to calculate the size of the molecules. The
least PEG concentration that protects erythrocytes
against hemolysis is 4 % for both lectins. Such concen-
tration was the same for PEG-1,350, PEG-1,500,
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Table 4

Diameter of zones of inhibited growth of various species of
microorganisms under influence of the lectins of Amanita
virosaand Mycena pura (50 ug of lectin per hole) and some

Diameter of delayed growth area, mm

Microorganism M. pura lectin, A. virosa Gentamycin,
50 pl lectin, 50 ul 10 pg
E. coli - - 24
P. aeruginosa - - 31
25
C. albicans 9 - Nystatin,
80 Units
K. pneumoniae 20 14 7
S. epidermidis 25 18 35
S. aureus 28 17 26
B. subtilis 23 11 30
P. vulgaris 21 13 26
C. xerosis 33 22 36
Str. faecalis 22 24 32

N o t e. The through-line means absence of delayed growth area.

PEG-3,000 and PEG-4,000. Hemolysis was not ob-
served in the presence of above-mentioned PEGs
during 2 h incubation.

PEGs of molecular weight 600 and 400 Da do not
protect erythrocytes against hemolysis induced by both
lectins even at their concentration of 12 %. It indicates
that the pores formed by the lectins in membranes of
rabbit erythrocytes, are bigger than the hydrodynamic
diameter of PEG-600, but less than that of PEG-1,350.
According to [6], the hydrodynamic diameter of
PEG-600 is 1.6 nm, while it is 2.3 nm for PEG-1,350.
Therefore, both lectins form in erythrocyte membranes
ion-permeable pores with diameter less than 2.3 nm
and more than 1.6 nm. Previously we obtained similar
results when the hemolytical lectin isolated from the
fruit bodies of 4. phalloides was studied [3].

Erythrocyte agglutination induced by both lectins,
was observed in the presence of PEG-1,500 —
PEG-4,000. The results of these experiments are pre-
sented in Table 3. There is no correlation between the
hemolysis degree and erythrocyte agglutination. For in-
stance, human erythrocytes are agglutinated at higher
lectin concentration than dog erythrocytes, however, the

latter are much more stable to the hemolysis caused by
both lectins; rat erythrocytes are hemolysed by A. virosa
lectin at lower concentration than human erythrocytes,
but they display higher agglutinating activity.

It is supposed that both hemagglutinating and
hemolytic activities of A. virosa and M. pura lectins are
the functions of distinct (independent]) domains in the
lectin molecule.

Studying lectin antimicrobical activity, scientists re-
vealed that only hemolytic lectins from Mycena pura
and Amanita virosa were capable of suppressing growth
of microorganisms. The Mycena lectin mainly inhibits
growth of gram-positive microorganisms as well as pro-
teus (gram-negative microflora). In particular, the diam-
eter of growth delay area for C. xerosis appeared to be
33 mm, S. aureus — 28 mm, B. subtilis — 23 mm. The
lectin studied weakly influenced C. albicans and did not
affect growth of E. coli and P. aeruginosa.

A. virosa lectin  mainly inhibits growth of
gram-positive microorganisms such as C. xerosis, S.
aureus, S. epidermides, K. pneumoniae, P. vulgaris, B.
subtilis , though it has no bacteriostatic effect on
gram-negative microflora, namely E. coli and P.
aeruginosa. The growth delay areas were found to be
smaller than those for the mycena pure lectin (the case
of Str. faecalis is an exception) (Table 4).

Antimicrobial activity of lectins was compared
with the effects of known antibiotics, one of which,
hentamycin, is an inhibitor of protein synthesis, and an-
other one, nystatin, disrupts integrity of cell membrane.
These data are also presented in Table 4.

Different action of hemolytic lectins of mushrooms
towards gram-positive and gram-negative microorgan-
isms can be explained by a diversity in their cell wall
structure. Gram-positive bacteria, which are sup-
pressed by lectins, have thick wall that does not contain
lipids, whereas gram-negative microbe wall is thinner
and contains large amount of glycolipids [7]. Hence,
lectin action most likely depends on the presence of
specific carbohydrates in cellular wall, but not on the
wall thickness.

The Japanese group [8] investigated the effect of
CEL-III-hemolytical Gal/GalNAc-specific lectin from
Cucumaria echinata on artificial lipid membranes,
which differed in the chemical composition. The for-
mation of pores in the liposomes was observed in the
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presence of lactose-containing glycolipids in mem-
branes (but not glucose, with which CEL-III does not
interact). The authors suggested that the leakage of in-
ternal contents of the liposomes depends on specific
binding of CEL-III with carbohydrate chains on the
liposome surface. Probably, similar mechanism occurs
in the case of action of the above mentioned lectins to-
wards microorganisms and erythrocytes from different
species of animals.

Up to date, cytolytic lectins are discovered mainly in
low vertebrates with  primitive immune system. For
these animals, recognition and lysis of foreign cells must
be performed without antibodies of immunoglobulin
nature, because they are absent there. In contrast to in-
vertebrates, whose cytolysis is mediated by the com-
plement system and includes a complex consisting of
series of activated proteases, effector and regulator pro-
teins, lysis of foreign cells, first of all microorganisms, in
invertebrates is obviously achieved, in particular, with
the participation of cytolytical lectins. The latter were
not discovered in plants, and before the present work
such lectins were described only in two species of fungi.
Revealing similar lectins in two more species of high
fungi points out a possible closeness of some groups of
lectins from fungi to lectins from the low invertebrates.
On the other hand, this fact may be an additional argu-
ment in favour of the opinion that the Sub-kingdom of
Eumycota had separated from the general evolutionary
mainstream somewhat later than the Sub-kingdom of
plants.

Conclusions. 1. Two novel hemolytic lectins were
revealed in the fruit bodies of basidial mushrooms,
namely Amanita virosa Secr. (family Amanitaceae,
genera Agaricales) and Mycena pura M. pura
/Fr./Kumm. (family  Tricholomataceae, genera
Tricholomatales).

2. Both lectins in concentration of 1 mg/ml are ca-
pable of hemolysing erythrocytes of rabbit, human, rat
and dog, but not of cow and sheep. Rabbit erythrocytes
are found to be the most sensitive to hemolytical action
of lectins. Minimal hemolysing concentration for 4.
virosa lectin was evaluated to be 0.1 pug/ml, for M. pura
— 4 yug/ml. Hemolysing action of A. virosa lectin on
tested erythrocytes is stronger than that of M. pura.

3. High-molecular substances with globular struc-
ture, which have hydrodynamic diameter of molecules
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over 2.3 nm (e.g. PEG-1,350), were capable to protect
erythrocytes against hemolysis. It allowed us to study
carbohydrate specificity and hemagglutinating activity
of A. virosa and M. pura lectins by virtue of reaction of
hemagglutinating suppression by carbohydrates and
glycoproteins.

4. The action of lectins towards 10 microorganism
species has been investigated. It has been found that 4.
virosa and M. pura lectins suppress predominantly the
growth of gram-positive microbes and proteus.
Antimicrobical activity of M. pura appeared to be
stronger than that of A. virosa for the majority of the
microorganisms tested.

5. The lectins from mushrooms-basidiomycetes 4.
virosa and M. pura are similar to the cytolytic lectins
from lower invertebrates by the sum of properties stud-
ied  (hemagglutination reaction, hemolysis and
antimicrobial action).

B. O Anmonmwk, O. O. Hemuenxo, 1. B. Tumuyk, B. B. /lanuneiiuenko,
P. C. Cmoiika

JlocnipkeHHs] TeMOJIITHYHOT Ta aHTUMIKPOOHOT A1l JIEKTHHIB OT-

pyitHux rpubiB Amanita virosa Secr. Ta Mycena pura /Fr./ Kumm.

Pesrome

Mema. [locnioumu eemonimuuny ma aumumikpoOHy 0ii 060X HOGUX
JeKMUHIB, 00epIHCAHUX 3 NA0006UX MIN OMpPYUHUX epubie-6a-
sudiomiyemie A. virosa Secr. ma M. pura /Fr./ Kumm. Memoou. 'e-
MOAIMUYHy Oil0 NeKMuHi6 SUGUANU HA epUmpoyumax uoOuHu i
meapun. Excnepumenmu 3 0CMOMUYHO20 3AXUCTMY epUmMpOyumie
BUKOHAHO 3a NPUCYMHOCMI NOJLeMUNeH2NIKONI0 PIZHOT MOJICKYAD-
noi macu (¢ oianazoni 6i0 400 oo 4000 Ha). Aumumixpobny ax-
MUBHICMb JeKMUHIE AHANI3Y6aIU, SUSHAYAIOUU 30HY 3AMPUMKU
POCMY KYIbmypu pisHUX 61018 MIKpoOpeaHizmie Ha yawkax [lempi 6
azapuszosanomy cepedosuwi. Pesynomamu. Obuosa nexmunu ce-
MOZIZYI0Mb epUMpPOYUmu Kpoas, 100UHU, Wypa ma cooaxu i ne ee-
MORIZYIOMb epumpoyumu Koposu u oOapana y Kouwyenmpayii 1
me/ma. Hattvymaugiwumu 00 cemonimuyunoi oii iekmunie GUASUIUCS
epumpoyumu Kpois, 2eMoaizyloua 30amuicms jekmuny A. virosa €
suworo. I'emonizy He cnocmepizanocs 3a npuCymHocmi noaiemu-
JIeH2NIKONI0 3 MoneKyasapHolo macoio nonad 1350 Ja. Jocniodceno
oito nexkmunie na 10 eudax mikpoopzanizmie. Jlekmunu npucHiyy-
oMb picm nepesadcHo 2pAMNnO3UMUEHUX MIKPOOP2AHIZMIE | npo-
mero.  [na binvuwiocmi  UNpoOYBAHUX — MIKPOOP2aHI3MI8
aHMuMikpooOHa 0is nekmuny M. pura € cunb- HiUOW0, HIdHC TeKMUHY
A. virosa Secr. Bucnosku. 3naiioeno 08a HOBUX 2eMONIMUYHUX TIEK-
munu 6 N10008UX minax epubis-oasudiomiyemis. Bonu ghopmyome
y MeMOpanax epumpoyumis ioHo-nPOHUKHI NOpU, 2i0OPOOUHAMIYHUTL
diamemp aKux € menwium 3a 2,3 um, ane oinowum 3a 1,6 nm. 3azna-
YeHi NeKMUHU GUABIAIOMb MAKOIC AHMUMIKPOOHY aKMuUgHicmb i 3a
CYKYNHICMIO Yux 03HAK HA2A0YIOMb YUMOIIMUYHI TeKMUHU HUdIC-
qux Oesxpebemuux.

Knwowuosi cnosa: Amanita virosa, Mycena pura, nekmuHu, ce-
MONIMUYHA Oisl, AHMUMIKPOOHA Oisl.
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B. A Aumonmwk, O. A. Hemuenxo, U. B. Toimuyk, B. B. /lanuneiiuen-
rxo, P. C. Cmouika

HccnenoBaHue IeMOTMTHYECKOrO M aHTUMHKPOOHOTO AEHCTBHS
JIEKTHHOB SIZIOBUTBIX I'pub0B Amanita virosa Secr. u Mycena pura
/Fr./ Kumm.

Pesrome

Leny. Hccneoogams cemonumuyeckoe u anmumukpoonoe oeucm-
6le 0BYX HOGBIX JICKMUHOB, 6bIOCNICHHBIX U3 NI000BbIX Mei 1006U-
mulx epubos-oazuduomuyemos A. virosa Secr. u M. pura /Fr./
Kumm. Memoowt.I'emonumuuecxkoe oelicmeue 1eKmuHo8 ucciedo-
6ANU HA IPUMPOYUMAX YETOBEKA U HCUBOMHBIX. DKCHEPUMEHNbL NO
ocMomu4eckol 3awume IpUMpoOyuUmos GbINOJIHEHbL 8 NPUCYMCI-
8ULU NOAUIMUNEH2NUKOIEU PA3AUYHOU MONEKVIAPHOU MACCHl (8 Oua-
nasone 400-4000 [a). AumumuxpooHyio akmugHocms 1eKMuUHo8
AHATUZUPOBATU, ONPEDEIsisl 30HY 3A0EPICKU POCMA KYIbMYPbl PA3-
HBIX 81008 MUKPOOP2aHU3M06 Ha yawkax [lempu 6 acapusosanHoul
cpede. Pesynemamor. Oba 1exmuna 2eMoIU3UPYIOM PUMPOYUMbl
KPOUKA, 4en06eKd, KpblCbl U COOAKU U He 2eMOTUZUPYION DPUMPO-
yumel Koposvl u bapana ¢ Konyenmpayuu 1 me/mi. Spumpoyumol
KPOIUKA OKA3ANUCH CAMBIMU YYBCMEUMENbHbIMU K 2eMONUMUYec-
KOMY Oelicmeuio 1eKmuHos, npu IMom 2eMOAU3UPYIouds cnocoo-
Hocmb tekmuna A. virosa evluie. B npucymemeuu norusmunenaiu-
KOsl ¢ MOeKyAsApHou maccou eviue 1350 [a cemonus ne nabniooan-
ca. Usyueno oeiicmeue nekmunog na 10 6u006 MUKpoopeanu3mos.
Jlexmumsl npeumyujecmeenHo noodsisam pocm pammnoLoxcume-
JIHBIX MUKPOOP2AHUZMOE U npomes. [ns 6onbuwuncmea ucciedo-
B8AHHBIX MUKPOOP2AHUZMO8 AHMUMUKPOOHASA AKMUBHOCMb TeKMUHA
Muyenvl gvlute, yem tekmuna A. virosa. Betéoowsr. Hatioenwt 06a no-
BbIX 2eMONUMUYECKUX TeKMUHA 6 NI0008bIX Meadax 2pubos-oasu-
ouomuyemos. Onu hopmupyiom uono-nponuKaujue nopbl, 2uopo-
OuHaAMUYeCKUll ouamemp KOmopwvix menvuie 2,3 HM, HO 60nbule
1,6 um. Vkazannvle nekmunbl 00HAPYHCUBATOM MAKHCE AHMUMUK-
POOHYIO AKMUBHOCMb U NO COBOKYNHOCIU IMUX NPUSHAKOG HANO-
MUHAIOM YUMOAUMU4ecKue 1eKmuHbl HU3WuUX 6ecno360HOYHbIX.
Knwouesvie ciosa: Amanita virosa, Mycena pura, 1ekmunbi, ce-
Monumuyeckoe oelcmsue, AaHMUMUKPOOHOe Oeticmeue.
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