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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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In tro duc tion. In our pre vi ous work, we  stud ied car bo -
hy drate specif icity of the lectin from M.
pure/Fr./Kumm. mycena (ab bre vi a tion MPFA is de -
rived from Mycena pura fun gus ag glu ti nin) and pos si -
bil ity of its ap pli ca tion for histochemical in ves ti ga tions 
[1]. In that work, we de ter mined that the above men -
tioned lectin weakly in ter acts with mono- and

disaccharides, and much better in ter acts with
glycoproteins that pos sess the high est af fin ity to al ka -
line phosphatase. How ever, as it was shown on
histological slices of rat kid ney and small guts of cow
fe tus, sen si tiv ity of MPFA-bind ing re cep tors in mam -
ma lian tis sues is not lim ited to al ka line phosphatase,
but it prob a bly spreads on   other glyco-con ju gates of
com pli cated struc ture [1]. De spite high af fin ity to al ka -
line phoshatase, the Mycena lectin is  able of  
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hemolysing some spe cies of eryth ro cytes. The last  fact
in di cates that this lectin can be re ferred to  a  rare group
of bifunctional hemolytical lectins, which con tain, be -
sides car bo hy drate-bind ing do mains, sites with
cytolytical ac tiv ity. Such lectins have been found in
some in ver te brates and only in two spe cies of high est
mush rooms, namely, Laetiporus sulphureus Bull. ex
Fr. [2] Amanita phalloides (Fr.) Secr. [3], but not in
plants. We have also re vealed hemolytical lectins in re -
lated to A. phalloides spe cies – A. virosa Secr. and
Mycena pura /Fr./ Kumm. The lat ter is more dis tant
spe cies that be longs to Tricholomataceae genera.

This work is aimed to in ves ti gate the ac tion of
lectins, iso lated from two poi son ous basidial mush -
rooms A. virosa Secr. and M. pura /Fr./ Kumm., on
eryth ro cytes of mam mals and on some pro- and
eukaryotic mi cro or gan isms. 

Ma te ri als and meth ods.  De ter mi na tion of
hemagglutinating ac tiv ity and car bo hy drate specifity
of lectins. Hemagglutinating ac tiv ity of lectins was es -
ti mated, as de scribed be low. An iden ti cal vol ume  of
2% sus pen sion of eryth ro cytes in buf fered sa line so lu -
tion (BSS) was added to the se ries of se quen tial di lu -
tions of lectins in microtubes. Af ter  10  min in cu ba tion
at room tem per a ture and   centrifugation of microtubes
at 500 g dur ing 30s  the re sult of ag glu ti na tion was ob -
served with a megascopic eye. Car bo hy drate specifity
of lectins was es ti mated ac cord ing to the in hi bi tion of
hemag glu ti na tion by car bo hy drates and glycoproteins.
Min i mal con cen tra tion of car bo hy drate that to tally in -
hib its   lectin ac tiv ity   with ti tre of 1:4 was de ter mined
by a method of its stepwise di lu tion in microtubes. To
char ac ter ize car bo hy drate specifity of the lectin we
used car bo hy drates and glycoproteins that were pre vi -
ously re ferred and typ i fied in de tails [1, 3, 4]. A
detailed procedure of carbohydrate specifity
determination was described earlier [9].

Eval u a tion of hemolytical ac tiv ity was per formed
on eryth ro cytes of hu man, rat and rab bit as de scribed in 
[3]. To carry out this pro ce dure, the stock so lu tion of
pu ri fied lectin (1 mg/ml) was pre pared. Then 0.05 ml of 
BSS was added to each of 10 microtubes. The stock so -
lu tion of the in ves ti gated lectin was added to the first
tube and then se ries of its two-fold  di lu tions were
made. There fore, lectin con cen tra tion in the 1-st tube
was 0.5 mg/ml, in the sec ond – 0.25 mg/ml, in the third

– 0.125 mg/ml and so on. Next,  0.05 ml  probes  of 2%
sus pen sion of eryth ro cytes   were added to each tube.
We mea sured the least time of to tal eryth ro cyte
hemolysis, which can be ob served with an un aided eye
in the cor re spond ing tube. The graphic de pend ence of
to tal hemolysis time on lectin con cen tra tion was con -
structed. The val ues of min i mal con cen tra tion of
lectins  A. virosa and M. pura that were ca pa ble to in -
duce hemolysis of eryth ro cytes of var i ous an i mal and
hu man origin   are presented in Table 2.

Ex per i ments on os motic de fence were per formed in 
the pres ence of rab bit eryth ro cytes that ap peared to be
the most sen si tive to lectin-in duced hemolysis. The lat -
est pro ce dure was de scribed in de tails pre vi ously [3].  
So lu tions of polyethylenglycol (PEG) of var i ous mo -
lec u lar weight (PEG-400, 600, 1,350, 1,500, 3,000, and 
4,000) were used in this experiment. 

Study of antimicrobial ac tion. Daily sus pended cul -
tures of Esch e richia coli, Pseu do mo nas aeruginosa,
Candida albicans, Klebsiella pneumoniae, Staph y lo -
coc cus epidermidis, Staph y lo coc cus aureus, Ba cil lus
subtilis, Pro teus vulgaris, Corynebacterium xerosis,
Strep to coc cus faecalis were sowed out as en tire lawn in 
Petri dishes.  Sus pen sion of these mi crobes was pre -
pared us ing the  tur bid ity stan dard of 5 units. Each dish
was di vided into eight sec tors, and 50 mg of so lu tions of 
var i ous lectins were dropped in the cen tre of each sec -
tor. Five trial series were carried out.

Be sides the hemolytical lectins of mush rooms A.
virosa Secr. were stud ied as well as  M. pura
/Fr./Kumm. lectins ob tained from var i ous sources, ex -
hib it ing dis tinct car bo hy drate specifity (Sci en tific
Man u fac tur ing Com plex “Lectinotest”, Ukraine) such
as the lectins from concanavalin A, He lix pomatia, 
Sambucus nigra bark, wheat germ, pea, Perca roe. To
com pare  the in hib it ing ac tion  we uti lized discs with
widely used an ti bi ot ics, e.g. gentamycin and nistatin.
The cul tures  ob tained  were in cu bated in ther mo stat at
37 °C during 24 h. 

Re sults and dis cus sion.  The pro ce dure of iso la -
tion of hemolytic lectins from the fruit bod ies of A.
virosa and M. pura mush rooms was de scribed ear lier
[4]. Briefly, it in cludes  the fol low ing stages. 

The fruit bod ies of mush rooms, col lected in the
Carpathian Moun tains (Lviv re gion), were ground up
in a minc ing-ma chine, the ob tained liq uid was ex truded 
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and clar i fied by centrifugation, pro teins were pre cip i -
tated with am mo nium sul phate (90 % of sat u ra tion) and 
the same pu ri fi ca tion pro ce dure   was per formed  in two 
cases  (ion-ex change chro ma tog ra phy on DEAE-
Toyopearl and af fin ity chro ma tog ra phy on the
ovomucine [5]). 9 mg of pu ri fied lectins were yielded
from 1 kg of the fresh fruit bod ies of M. pura, and ap -
prox i mately 10 mg were ob tained from the A. virosa
fruit bodies.

Disc-elec tro pho re sis in 10% PAAG in al ka line
buffer sys tem (pH 8.6) in di cated that both lectin prep a -
ra tions had pu rity above 95 % [1, 4]. 

Lectins from the fruit bod ies of A. virosa and M.
pura dif fer from one an other in the car bo hy drate spec i -
fic ity. In par tic u lar, M. pura lectin in ter acts weakly with
car bo hy drates of D-mannose group (D-glu cose,
D-mannose, a-methyl-D-mannopyranoside, gentibiose) 
(Ta ble 1), whereas A. virosa lectin does not in ter act with
monosaccharides. The] dif fer ence in lectin bind ing with
some glycoproteins and poly sac cha rides  is shown in
Ta ble 2. An anal y sis of the data pre sented  shows that
bind ing cen tres for car bo hy drates in both lectins are
much more com ple men tary to oligosaccharide struc -
tures than to monosaccharide struc tures.  

Lectin prep a ra tions ob tained from A. virosa and M.
pura hemolized eryth ro cytes of some an i mals and hu -
man. The re sults of re search of lectin hemolitical and
hem-ag glu ti nat ing ca pac i ties are pre sented in Ta ble
2.The data  show  that add ing of the mycena lectin in
con cen tra tion of 1 mg/ml to 2 % sus pen sion of eryth ro -
cytes of sheep, cow and horse does not cause
hemolysis. Al ter na tively, eryth ro cytes of dog, rab bit,
hu man and rat are hemolysed with var i ous in ten sity.
The graphic de pend ence of eryth ro cyte hemolysis rate
on  the du ra tion of ac tion of lectins from A. virosa and
M. pura is presented in the Fig. 
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Carbohydrate

Minimal concentration of
carbohydrate required to

inhibit activity of 4 Units of
lectin, mM

M. pura
lectin

A. virosa
lectin

D-glucose 100 –

D-mannose 50 –

a-methyl-D-mannopyranoside 25 –

Gentibiose (Glcb1,6Glc) 100 –

Turanose (Glcb1,3Fru) 100 –

Dipotassium salt of
glucose-6-phosphate³ëü

100 –

N o t e. Both lectins do not interact with D-galactose, L-fucose,

N-acetyl-D-galactopyranoside, a-methyl-D-glucopyranoside,
melibiose  (DGala1,6DGlc), maltose (DGlca1,4DGlc), tregalose
(DGlcb1,1DGlc), saccharose (DGlcb1,2DFru) in concentration of
100 mM, therefore, they are not included in the table. 

Table 1. 
Minimal concentration of mono- and disaccharides  inhibiting 
hemagglutination activity of lectins obtained from Amanita virosa
and  Mycena pura mushrooms.

Glycoprotein or polysaccharide

Minimal concentration of
carbohydrate required to

inhibit activity of 4 Units of
lectin, mM

M. pura
lectin

A. virosa 
lectin

Transferrin 0,25 0,25

Bovine thyroglobulin 0,125 0,125

Alkaline phosphatase of a calf
intestine

0,002 0,125

Ovomucoid 0,06 0,125

Asialo-ovomucoid 0,015 0,25

Sheep submandibular mucin 0,125 0,03

Bovine submandibular mucin 1 0,25

Desialated bovine submandibular
mucin

0,5 0,25

Human immunoglobulin G – 0,08

a2-macroglobulin 1 0,03

Group-specific substance H, 1 % 0,125 0,03

Group-specific substance A, 1 % 0,125 0,03

Group-specific substance B, 1 % 0,25 0,06

Ovalbumin 0,125 –

Porcine liver glycogen 1 % 0,5 –

Yeast mannan, 1 % – –

Starch 1 % 1 –

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

Table 2
Interaction of lectins of Mycena pura and Amanita virosa with
polysaccharides and glycoproteins (the data from [1, 4] and
present work)



The re sults pre sented in di cate that rab bit eryth ro -
cytes are the most sen si tive to wards hemolytic ac tion
of the lectin, rat eryth ro cytes are less sen si tive, while
hu man, dog and horse eryth ro cytes are the least sen si -
tive. As it was shown in Fig., there is a thresh old con -

cen tra tion of lectin for  each type of eryth ro cytes. It
means that hemolysis does not oc cur at the lectin con -
cen tra tion lower than the thresh old level. It com prises
up to 600 µg/ml for horse eryth ro cytes, 60 µg/ml for
dog, 3.8 – 7.5 µg/ml for hu man, about 1.5 µg/ml for rat
eryth ro cytes, and up to 0.1 µg/ml for rab bit (see Ta ble
3).  The Mycena pure lectin hemolyses dog eryth ro -
cytes at ap prox i mately 4-fold higher con cen tra tion.
Prob a bly, this is the rea son that lectin at con cen tra tion
of 1 mg/ml does not hemolyse horse eryth ro cytes.
How ever, rab bit eryth ro cytes, be ing the most sen si tive
to hemolysis ac tion of both lectins, ex hibit 40-fold dif -
fer ence be tween sensitivityâçàèìíî-ñ to A. virosa
lectin and M. pura one. Thus, the hemolysis ac tiv ity of
these lectins can differ significantly for various
erythrocytes.

Hemagglutinating and hemolysis ac tion are  mu tu -
ally ex clu sive events. Ob ser va tion of hem agglutination 
is pos si ble only in the pres ence of high mo lec u lar
weight sub stances, which do not in hibit it. PEG is con -
sid ered to be the most ap pro pri ate sub stance of this
type. It can be of  dif fer ent mo lec u lar weight, so there is 
a pos si bil ity to cal cu late the   size of the mol e cules. The
least PEG con cen tra tion that pro tects eryth ro cytes
against hemolysis is 4 % for both lectins. Such con cen -
tra tion was the same for PEG-1,350, PEG-1,500,

32

ANTONYUK  V.O.  ET AL.

The source of
erythrocytes 

Minimal concentration, µg/ml

M. pura lectin A. virosa lectin

Hem agglutin
ation

Hemolys
isë³ç

Hemagglutin
ation

Hemolysi
së³ç

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

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
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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: a – dog, b – human (1) and rat (2); c – 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. 



PEG-3,000 and PEG-4,000. Hemolysis was not ob -
served in the pres ence of above-men tioned PEGs
during 2 h incubation. 

PEGs of mo lec u lar weight 600 and 400 Da do not
pro tect eryth ro cytes against hemolysis in duced by both 
lectins even at their con cen tra tion of 12 %. It in di cates
that  the   pores formed by  the  lectins in mem branes of
rab bit eryth ro cytes, are big ger than  the  hy dro dy namic
di am e ter of PEG-600, but less  than  that of PEG-1,350. 
Ac cord ing to [6],  the  hy dro dy namic di am e ter of
PEG-600 is 1.6 nm, while it is 2.3 nm for PEG-1,350.
There fore, both lectins form in eryth ro cyte mem branes
ion-per me able pores with di am e ter less than 2.3 nm
and more than 1.6 nm. Pre vi ously we ob tained sim i lar
re sults when  the  hemolytical lectin iso lated from  the
fruit bod ies of A. phalloides  was studied [3].

Erythrocyte ag glu ti na tion in duced by both lectins,
was ob served in the pres ence of PEG-1,500 –
PEG-4,000.  The re sults of these ex per i ments are pre -
sented in Ta ble 3. There is no cor re la tion be tween  the 
hemolysis de gree and eryth ro cyte ag glu ti na tion. For in -
stance, hu man eryth ro cytes are ag glu ti nated at higher
lectin con cen tra tion than dog eryth ro cytes, how ever, the

lat ter  are much more sta ble to  the hemolysis caused by
both lectins; rat eryth ro cytes are hemolysed by A. virosa
lectin at lower con cen tra tion than hu man eryth ro cytes,
but they   dis play higher ag glu ti nat ing ac tiv ity.

It is sup posed that both hemagglutinating and
hemolytic ac tiv i ties of A. virosa and M. pura lectins are  
the  func tions of dis tinct (in de pend ent]) do mains in the  
lectin mol e cule. 

Study ing lectin antimicrobical ac tiv ity, sci en tists re -
vealed that only hemolytic lectins from Mycena pura
and Amanita virosa were ca pa ble of sup press ing growth
of mi cro or gan isms. The Mycena lectin mainly in hib its
growth of gram-pos i tive mi cro or gan isms as well as pro -
teus (gram-neg a tive microflora). In par tic u lar, the di am -
e ter of growth de lay area for C. xerosis  ap peared to be
33 mm, S. aureus – 28 mm, B. subtilis – 23 mm. The
lectin  stud ied weakly in flu enced C. albicans and did not 
af fect growth of E. coli and P. aeruginosa. 

A. virosa lectin  mainly  in hib its growth of
gram-pos i tive mi cro or gan isms such as C. xerosis, S.
aureus, S. epidermides, K. pneumoniae, P. vulgaris, B.
subtilis , though it has no  bacteriostatic ef fect on
gram-neg a tive microflora, namely E. coli and P.
aeruginosa. The growth de lay ar eas were found to be
smaller than those  for the mycena pure lectin (the case
of Str. faecalis is  an  ex cep tion) (Table 4).

Antimicrobial ac tiv ity of lectins was com pared
with  the ef fects of known an ti bi ot ics, one of which,
hentamycin, is an in hib i tor of pro tein syn the sis, and an -
other one, nystatin, dis rupts in teg rity of cell mem brane. 
These data are also pre sented in Table 4. 

Dif fer ent ac tion of hemolytic lectins of mush rooms 
to wards gram-pos i tive and gram-neg a tive mi cro or gan -
isms can be ex plained by a di ver sity in their cell wall
struc ture. Gram-pos i tive bac te ria, which are sup -
pressed by lectins, have thick wall that does not con tain 
lipids, whereas gram-neg a tive mi crobe wall is thin ner
and con tains large amount of glyco lipids [7]. Hence,
lectin ac tion most likely de pends on the pres ence of
spe cific car bo hy drates in cel lu lar wall, but not on the
wall thickness.

The Jap a nese group [8] in ves ti gated the ef fect of
CEL-III-hemolytical Gal/GalNAc-spe cific lectin from
Cucumaria echinata on ar ti fi cial lipid mem branes,
which dif fered in the chem i cal com po si tion. The for -
ma tion of pores in the liposomes was ob served in the
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Microorganism

Diameter of delayed growth area, mm

M. pura lectin, 

50 ml

A. virosa

lectin, 50 ml

Gentamycin,

10 mg

E. coli – – 24

P. aeruginosa – – 31

C. albicans 9 –
25

Nystatin,
80 Units

K. pneumoniaå 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.

Table 4
Diameter of  zones of inhibited growth  of various species of
microorganisms  under influence of the lectins of Amanita
virosaand  Mycena pura (50 µg of lectin per hole) and some



pres ence of lac tose-con tain ing glyco lipids in mem -
branes (but not glu cose, with which CEL-III does not
in ter act). The au thors sug gested that the leak age of in -
ter nal con tents of the liposomes de pends on spe cific
bind ing of CEL-III with car bo hy drate chains on the
liposome sur face. Prob a bly, sim i lar mech a nism oc curs
in the case of ac tion of the above men tioned lectins to -
wards mi cro or gan isms and erythrocytes from different
species of  animals.

Up to date, cytolytic lectins are dis cov ered mainly in 
low ver te brates with   prim i tive im mune sys tem. For
these an i mals, rec og ni tion and lysis of for eign cells must 
be per formed with out an ti bod ies of   im mu no glob u lin
na ture, be cause they are ab sent there. In con trast to in -
ver te brates, whose cytolysis is me di ated by  the   com -
ple ment sys tem and in cludes  a com plex con sist ing of
se ries of ac ti vated pro teas es, effector and reg u la tor pro -
teins, lysis of for eign cells, first of all mi cro or gan isms, in 
in ver te brates is ob vi ously achieved, in par tic u lar, with
the par tic i pa tion of cytolytical lectins. The lat ter were
not dis cov ered in plants, and be fore the pres ent work
such lectins were de scribed only in two spe cies of fungi.
Re veal ing sim i lar lectins in two more spe cies of  high
fungi points out a pos si ble close ness of some groups of
lectins from fungi to lectins from the low in ver te brates.
On  the  other hand, this fact may be an ad di tional ar gu -
ment in fa vour of the opin ion  that the Sub-king dom of
Eumycota had sep a rated from the gen eral evo lu tion ary
mainstream somewhat later than  the Sub-kingdom of
plants. 

Con clu sions. 1. Two novel hemolytic lectins were
re vealed in the fruit bod ies of basidial mush rooms,
namely Amanita virosa Secr. (fam ily Amanitaceae,
gen era Agaricales) and Mycena pura M. pura
/Fr./Kumm. (fam ily Tricholomataceae, gen era
Tricholomatales).

2. Both lectins in con cen tra tion of 1 mg/ml are ca -
pa ble of hemolysing eryth ro cytes of rab bit, hu man, rat
and dog, but not of cow and sheep. Rab bit eryth ro cytes
are found to be the most sen si tive to hemolytical ac tion
of lectins. Min i mal hemolysing con cen tra tion for A.
virosa lectin was eval u ated to be 0.1 mg/ml, for M. pura
– 4 mg/ml. Hemolysing ac tion of A. virosa lectin on
tested eryth ro cytes is stron ger than  that of M. pura.

3. High-mo lec u lar sub stances with glob u lar struc -
ture, which have hy dro dy namic di am e ter of mol e cules

over 2.3 nm (e.g. PEG-1,350), were ca pa ble to pro tect
eryth ro cytes against hemolysis. It al lowed us to study
car bo hy drate spec i fic ity and hemagglutinating ac tiv ity
of A. virosa and M. pura lectins by vir tue of re ac tion of
hemagglutinating sup pres sion by carbohydrates and
glycoproteins.

4.  The ac tion of lectins to wards 10 mi cro or gan ism
spe cies has been in ves ti gated. It has been  found that A.
virosa and M. pura lectins sup press pre dom i nantly  the  
growth of gram-pos i tive mi crobes and pro teus.
Antimicrobical ac tiv ity of M. pura ap peared to be
stron ger than that of A. virosa for the ma jor ity of the 
mi cro or gan isms tested.

5. The lectins from mush rooms-basidiomycetes A.
virosa and M. pura are sim i lar to the cytolytic lectins
from lower in ver te brates by the sum of prop er ties stud -
ied  (hemagglutination re ac tion, hemolysis and
antimicrobial action). 

Â. Î Àíòîíþê, Î. Î. Íåì ÷åí êî, ². Â. Òèì ÷óê, Â. Â. Äà íè ëåé ÷åí êî, 
Ð. Ñ. Ñòîé êà

Äîñë³äæåí íÿ ãå ìîë³òè÷ íî¿  òà àí òèì³êðîá íî¿ ä³¿  ëåê òèí³â îò -

ðóé íèõ ãðèá³â Amanita virosa Secr. òà Mycena pura /Fr./ Kumm.

Ðå çþ ìå

Ìåòà. Äîñë³äèòè ãå ìîë³òè÷ íó òà àí òèì³êðîá íó ä³¿ äâîõ íî âèõ
ëåê òèí³â, îäåð æà íèõ ç ïëî äî âèõ ò³ë îò ðóé íèõ ãðèá³â-áà -
çèä³îì³öåò³â A. virosa Secr. òà M. pura /Fr./ Kumm. Ìå òî äè. Ãå -
ìîë³òè÷ íó ä³þ ëåê òèí³â âèâ ÷à ëè íà åðèò ðî öè òàõ ëþ äè íè ³
òâà ðèí. Åêñïå ðè ìåí òè ç îñìî òè÷ íî ãî çà õèñ òó åðèò ðî öèò³â
âè êî íà íî çà ïðè ñóò íîñò³ ïîë³åòè ëåíãë³êîëþ ð³çíî¿ ìî ëå êó ëÿð -
íî¿ ìàñè (â ä³àïà çîí³ â³ä 400  äî 4000 Äà). Àíòèì³êðîá íó àê -
òèâí³ñòü ëåê òèí³â àíàë³çó âà ëè, âèç íà ÷à þ ÷è çîíó çà òðèì êè
ðîñ òó êóëü òó ðè ð³çíèõ âèä³â ì³êðî îð ãàí³çì³â íà ÷àø êàõ Ïåòð³ â 
àãà ðè çî âà íî ìó ñå ðå äî âèù³. Ðå çóëü òà òè. Îáèä âà ëåê òè íè ãå -
ìîë³çó þòü åðèò ðî öè òè êðî ëÿ, ëþ äè íè, ùóðà òà ñî áà êè ³ íå ãå -
ìîë³çó þòü åðèò ðî öè òè êî ðî âè é áà ðà íà ó êîí öåí òðàö³¿ 1
ìã/ìë. Íàé ÷óò ëèâ³øèìè äî ãå ìîë³òè÷ íî¿ ä³¿ ëåê òèí³â âè ÿ âè ëè ñÿ 
åðèò ðî öè òè êðî ëÿ, ãå ìîë³çó þ ÷à çäàòí³ñòü ëåê òè íó A. virosa º
âè ùîþ. Ãå ìîë³çó íå ñïîñ òåð³ãà ëî ñÿ çà ïðè ñóò íîñò³ ïîë³åòè -
ëåíãë³êîëþ ç ìî ëå êó ëÿð íîþ ìà ñîþ ïî íàä 1350 Äà. Äîñë³äæå íî
ä³þ ëåê òèí³â íà 10 âè äàõ ì³êðî îð ãàí³çì³â. Ëåê òè íè ïðè ãí³÷ó -
þòü ð³ñò ïå ðå âàæ íî  ãðàì ïî çè òèâ íèõ ì³êðî îð ãàí³çì³â ³ ïðî -
òåþ. Äëÿ á³ëüøîñò³ âèï ðî áó âà íèõ ì³êðî îð ãàí³çì³â
àí òèì³êðîá íà ä³ÿ ëåê òè íó M. pura º ñèëü- í³øîþ, í³æ ëåê òè íó
A. virosa Secr. Âèñ íîâ êè. Çíàé äå íî äâà íî âèõ ãå ìîë³òè÷ íèõ ëåê -
òè íè â ïëî äî âèõ ò³ëàõ ãðèá³â-áà çèä³îì³öåò³â. Âîíè ôîð ìó þòü
ó ìåì áðà íàõ åðèò ðî öèò³â ³îíî-ïðî íèêí³ ïîðè, ã³äðî äè íàì³÷íèé 
ä³àìåòð ÿêèõ º ìåí øèì çà 2,3 íì, àëå á³ëüøèì çà 1,6 íì. Çàç íà -
÷åí³ ëåê òè íè âè ÿâ ëÿ þòü òà êîæ àí òèì³êðîá íó àê òèâí³ñòü ³ çà
ñó êóïí³ñòþ öèõ îçíàê íà ãà äó þòü öè òîë³òè÷í³ ëåê òè íè íèæ-
÷èõ áåç õðå áåò íèõ.

Êëþ ÷îâ³ ñëî âà: Amanita virosa, Mycena pura, ëåê òè íè, ãå -
ìîë³òè÷ íà ä³ÿ, àí òèì³êðîá íà  ä³ÿ.
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Â. À Àíòîíþê, Î. À. Íåì ÷åí êî, È. Â. Òûì ÷óê, Â. Â. Äà íè ëåé ÷åí -
êî, Ð. Ñ. Ñòîé êà 

Èññëå äî âà íèå ãå ìî ëè òè ÷åñ êî ãî è àí òè ìèê ðîá íî ãî äå éñòâèÿ

ëåê òè íîâ ÿäî âè òûõ ãðè áîâ Amanita virosa Secr. è Mycena pura

/Fr./ Kumm.

Ðå çþ ìå

Öåëü. Èññëå äî âàòü ãå ìî ëè òè ÷åñ êîå è àí òè ìèê ðîá íîå äåéñò-
âèå äâóõ íî âûõ ëåê òè íîâ, âû äå ëåí íûõ èç ïëî äî âûõ òåë ÿäî âè -
òûõ ãðè áîâ-áà çè äè î ìè öå òîâ A. virosa Secr. è M. pura /Fr./
Kumm. Ìå òî äû.Ãå ìî ëè òè ÷åñ êîå äå éñòâèå ëåê òè íîâ èñ ñëå äî -
âà ëè íà ýðèò ðî öè òàõ ÷å ëî âå êà è æè âîò íûõ. Ýêñïå ðè ìåí òû ïî
îñìî òè ÷åñ êîé çà ùè òå ýðèò ðî öè òîâ âû ïîë íå íû â ïðè ñóòñò-
âèè ïî ëè ý òè ëåí ãëè êî ëåé ðàç ëè÷ íîé ìî ëå êó ëÿð íîé ìàñ ñû (â äè à -
ïà çî íå 400–4000 Äà). Àíòèìèêðîáíóþ àê òèâ íîñòü ëåê òè íîâ
àíà ëè çè ðî âà ëè, îïðå äå ëÿÿ çîíó çà äåð æêè ðîñ òà êóëü òó ðû ðàç -
íûõ âè äîâ ìèê ðî îð ãà íèç ìîâ íà ÷àø êàõ Ïåò ðè â àãà ðè çî âàí íîé
ñðå äå. Ðå çóëü òà òû. Îáà ëåê òè íà ãå ìî ëè çè ðó þò ýðèò ðî öè òû
êðî ëè êà, ÷å ëî âå êà, êðû ñû è ñî áà êè è íå ãå ìî ëè çè ðó þò ýðèò ðî -
öè òû êî ðî âû è áà ðà íà â êîí öåí òðà öèè 1 ìã/ìë. Ýðèò ðî öè òû
êðî ëè êà îêà çà ëèñü ñà ìû ìè ÷ó âñòâè òåëü íû ìè ê ãå ìî ëè òè ÷åñ -
êî ìó äå éñòâèþ ëåê òè íîâ, ïðè ýòîì ãå ìî ëè çè ðó þ ùàÿ ñïî ñîá -
íîñòü ëåê òè íà A. virosa âûøå. Â ïðè ñó òñòâèè ïî ëè ý òè ëåí ãëè-
êîëÿ ñ ìî ëå êó ëÿð íîé ìàñ ñîé âûøå 1350 Äà ãå ìî ëèç íå íà áëþ äàë -
ñÿ. Èçó ÷å íî äå éñòâèå ëåê òè íîâ íà 10 âè äîâ ìèê ðî îð ãà íèç ìîâ.
Ëåêòèíû ïðå è ìó ùåñ òâåí íî ïîä àâ ëÿ þò ðîñò ãðàì ìïî ëî æè òå- 
ëüíûõ ìèê ðî îð ãà íèç ìîâ è ïðî òåÿ. Äëÿ áîëü øè íñòâà èñ ñëå äî -
âàííûõ ìèê ðî îð ãà íèç ìîâ àí òè ìèê ðîá íàÿ àê òèâ íîñòü ëåê òè íà 
ìè öå íû âûøå, ÷åì ëåê òè íà A. virosa. Âû âî äû. Íàé äå íû äâà íî -
âûõ ãå ìî ëè òè ÷åñ êèõ ëåê òè íà â ïëî äî âûõ òå ëàõ ãðè áîâ-áàçè-
äèîìè öå òîâ. Îíè ôîð ìè ðó þò èîíî-ïðî íè êà þ ùèå ïîðû, ãèäðî -
äè íà ìè ÷åñ êèé äè à ìåòð êî òî ðûõ ìåíü øå 2,3 íì, íî áîëü øå
1,6 íì. Óêà çàí íûå ëåê òèíû îá íà ðó æè âà þò òàê æå àí òè ìèê -
ðîá íóþ àê òèâ íîñòü è ïî ñî âî êóï íîñ òè ýòèõ ïðè çíà êîâ íà ïî -
ìè íà þò öè òî ëè òè ÷åñ êèå ëåê òèíû íèç øèõ áåñ ïîç âî íî÷ íûõ.

Êëþ ÷å âûå ñëî âà: Amanita virosa, Mycena pura, ëåê òè íû, ãå -
ìî ëè òè ÷åñ êîå äå éñòâèå, àí òè ìèê ðîá íîå  äå éñòâèå.
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