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ELABORATION OF NATURAL POLYFUNCTIONAL PREPARATIONS
WITH ANTIPARASITIC AND BIOSTIMULATING PROPERTIES
FOR PLANT GROWING

Producer of macrolide antibiotic avermectin Streptomyces avermitilis UCM Ac-2179 has been isolated from
Ukrainian chernozem soil, its biosynthetic activity has been increased by the traditional selection and chemi-
cal mutagenesis methods. Streptomyces avermitilis UCM Ac-2179 synthesizes avermectin with the content of
anti-parasitic B-components more than 40%. Addition of exogenous Na-pyruvate (1.5 mg/L) in cultural medium
promotes a 2.5-fold augmentation of the avermectin synthesis. The preparation Avercom has been obtained by
the method of ethanol extraction from the producer biomass. This preparation includes antibiotic avermectin
and other biologically active substances: free amino acids, lipids, phytohormones. Avercom has high nematicidic
activity and raises plant resistance to fungal and viral diseases. On the base of Avercom and plant growth regula-
tors the complex preparations Actinolan and Ascoldia have been elaborated. The effectiveness of the bioprepara-
tions as nematicidic and plantstimulating means under experimental and industrial conditions was confirmed.
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The basic regularities of agrophytocenoses functioning under the conditions of sufficient pro-
vision with nutrients was established at the end of the 20" century by the efforts of soil scientists,
agronomists, microbiologists and ecologists of different countries. Crop productivity depends on
phytosanitary condition (availability of weeds, pests, phytopathogens), as well as various substances
secreted by plant and rhizospheric microflora [7, 16, 24].

Nematodes are the one of widespread and harmful factors for plants. Crop losses from parasitic
nematodes are from 25 % to 70 % in various countries; under most adverse conditions they achieve
90-100% [8, 26]. Mankind has elaborated various nematode management means: chemical, physi-
cal, biological, and agro-technical (cover crops, crop rotation, plant varieties resistant to nematode
damage, soil solarization, toxic pesticides, and biological means), quarantine arrangements. All of
them are directed to the decrease of nematode populations in soil to levels below the damage thresh-
old [8, 26]

Chemical preparations are still the most effective ones for pest control at present but besides
direct action they do harm to the environment, reveal negative action to crop quality, pollute the
products of plant-growing, cattle-breeding, bee-keeping, fish-breeding, etc. and, at last, threaten
people health. However, in recent decades the after-effects of chemicals applying such as ground
water contamination, toxicity to mammals and birds, and residues in food have caused hard limita-
tion on the use of agricultural chemicals, including nematicides in many countries [26].

Because the need of many countries with well-developed agriculture sector in economics in bio-
preparations is increased the professionals turn their attention more and more to the search of new
biological preparations for plant growing [10, 17, 24].

Contemporary agricultural manufacture becomes more and more oriented to application of pre-
parations with features of biopesticides for protection of agriculture plants against diseases and
pests. At present preparations based on antibiotic avermectin are considered the most promising
plant protectors against pests. Avermectin is the complex antiparasitic antibiotic attributed to highly
efficacious antiparasitic means. The producer of macrolide antibiotic avermectin is soil streptomy-
cete Streptomyces avermitilis. Avermectin is a complex of eight closely related components: four
1a’ AZa’ Bla’ 1B Azn’ Bm’
trum of insecticide, acaricide and antihelmintic effect [9, 18].

major (A B,,) and four minor (A B,,). The B-components have a broad spec-
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Isolation and cultivation technology of avermectin producer Streptomyces avermitilis. Re-
searchers of IMV of NAS of Ukraine have isolated streptomycete strains able to synthesize aver-
mectin from the chermozem soil of the winter wheat rhizosphere. Its variant S. avermitilis UCM
Ac-2179 with high biosynthetic activity was obtained as a result of traditional selection and chemi-
cal mutagenesis methods [21, 25]. HPLC-analysis has shown that this strain synthesises all aver-
mectin components (Fig.1.)
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Fig 1. Avermectin components produced by S. avermitilis UCM Ac-2179
(HPLC-method)

The first cultivation medium for avermectin producer was described by Burg et al. [9]. Ac-
cording to these authors’ data, the best recognized source of carbon for avermectin production was
glucose, the source of nitrogen was milk after peptonization. According to our results, the medium
on the base of soybean meal and starch which has C/N = 30 was found the most suitable both for
S. avermitilis UCM Ac-2179 growth and for high biosynthesis of antibiotic (730 pg/mL)[20].

We have studied the dynamics of avermectin synthesis during 9 days of cultivation. The experi-
ments have shown that the intensive synthesis of avermectin was begun on the 4th day of cultivation
and achieved maximum on the 7th day that is in correspondence with the finishing of stationary
phase of growth. At the same time the strain accumulated 800 pg of avermectin per 1 mL of ethanol
extract or 36.4 mg of avermectin per 1 g of dry biomass. There are other manufactured strains of
S.avermitilis which had maximum accumulation of avermectin just after 7-8 days of cultivation and
this period corresponded to the stationary phase of growth [19].

We have researched the qualitative changes of avermectin complex during cultivation of strain-
producer. During 2-4 days of strain growth we observed the presence of only one avermectin A com-
ponent; then, at the stationary phase of strain growth, there appeared A, and B, components (5-9
days). Just on the 7th day of growth (at the finishing of stationary phase of growth) the B, fraction
was presented in maximum quantity.

According to the literature data [9,19], glucose has a positive influence on the avermectin syn-
thesis by various strain-producers. We have studied the effects of various glucose concentrations
and the time of glucose addition to the medium upon S. avermitilis UCM Ac-2179 growth. The strain
revealed good growth at 7 % of glucose added at the beginning of cultivation and the avermectin
content was the highest — 970 ng/mL [13].

It is known that streptomycete development and biosynthesis of antibiotics take place at two phases un-
der cultivation in liquid media: the “trophic” phase is the phase of maximum biomass accumulation, and the
“idio-phase” is the phase of slowed-down growth and intensified synthesis of antibiotics [11]. It was also
established that synthesis of “start” precursors — acetyl-CoA and methyl-malonyl-CoA formed under the
process of glucose catabolism limiting the formation velocity of macrolid antibiotics, including avermec-
tin. Becides this, amino acids (D,L-valine, L-iso-leucine, L-methionine and L-threonine), pyruvic acid,
and Na-pyruvate may be alternative sources of acetyl-CoA. Addition of antibiotic precursors in fermentation
medium is one of the means of their biosynthesis regulation [4].

Taking into account that there were no such investigations for selected producer S. avermitilis
UCM Ac-2179 we have studied the influence of above mentioned amino acids on the ability of our strain
to produce biosynthetic avermectin. Obtained results have shown that D,L-valine and L-isoleucine, ir-
respective of time of carrying in medium, inhibited the avermectin synthesis by S. avermitilis UCM
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Ac-2179; at that time the addition of L-threonine in concentration of 1.0 g/L to the synthetic medium
at the beginning of cultivation promoted to the highest antibiotic synthesis (160% against control
without the amino acid).

The research of dynamics of the avermectin biosynthesis by S. avermitilis UCM Ac-2179 in
liquid synthetic medium in the presence of glucose and Na-pyruvate has shown the next (Fig.2).
Quantity of exogenic Na-pyruvate added in the medium was decreased 23 times just on the first day
of cultivation. Glucose was also intensively utilized; pH value of cultural liquid after insignificant
decrease to 6.8 was increased to 7.2. Na-pyruvate was almost not determined in the medium during
idio-phase; at the same time pH value was determined on the level of 7.0 — 7.5 to the end of cultiva-
tion. Maximum biomass was marked on the 6th day and achieved almost 4 g/L. Intensive avermectin
synthesis by the culture was started at the beginning of idio-phase and reached its maximum on the
7th day. There were 3760 pg per 1g of dry biomass that is 2.5 times as much as the control without
Na-pyruvate [4].
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Fig. 2. Changes of pH value, glucose and Na-pyruvate content (A), avermectin biosynthesis
and biomass accumulation (B) by S. avermitilis UCM Ac-2179 cultivated in synthetic
medium with the Na-pyruvate (1.5 mg/L) addition

Determination of avermectin component content by the HPLC method has shown that in the presence of
various concentrations of Na-pyruvate the ratio (percentage) of separate components (A : B) remained more or
less stable during the cultivation and fluctuated in the limits of 59-61:39-41 (percentage). Velocity of A to B
transition was higher and fraction B content was 40 % (in control — 44 %) in spite of considerable stimula-

tion of avermectin synthesis in the presence of 1.5 mg/L of Na-pyruvate (Table 1.).
Table 1

Components of avermectin under cultivation of S. avermitilis UCM Ac-2179 in synthetic
medium at the Na-pyruvate addition

Na-pyruvate | Separate avermectin component content, % to the general quantity
. [N Component
concentration, of antibiotic .
ratio (A:B)
mg/L Ala AZa Azh Bls an
0.5 11.9 49.6 0 18.7 19.7 61:38
1.0 10.7 49.8 0 19.3 20.2 60:40
1.5 10.3 49.1 1.48 19.8 19.1 60:39
2.5 11.2 47.9 0 20.7 20.2 59:41
Control without
9.3 46.8 0 19.6 243 56:44
Na-pyruvate

Biologically active compounds of preparation Avercom. On the base of S.avermitilis UCM
Ac-2179 we have elaborated the new preparation “Avercom”. This biopreparation is the ethanol ex-
tract from 7-days old streptomycete mycelium. It contains anti-parasitic antibiotic avermectin with
more than 40 % of B-component with nematicidic activity [21].

Chemical analysis of Avercom has shown that the preparation is a complex of biologically active
substances: beside avermectine the preparation contains different intracellular producer metabolism
substances with different physiological features [1,6].
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First of all, 21 amino acids have been found in Avercom (Table 2). Quantitatively, the highest
content belongs to glutamic acid (90.4 mg/100 mL, or 28.43% of the amino acid quantity sum); ty-
rosine, valine, leicine, and alanine are presented in less quantity (21.6 to 37.6 mg/100 mL). Attention
is drawn to the presence of “exotic” y-aminobutyric amino acid (1.1286 mg/100 mL).

Table 2
Amino acid content in Avercom
Amino acid | mg/100 mL | % of X" | Amino acid | mg/100 ml | % of
Individual amino acids

Cysteic 2.6739 0.84 Cystine 6.6818 2.13
Taurine 1.3734 0.43 Methionine 7.4487 2.34
Aspartic 11.4692 3.61 Isoleucine 14.3587 4.52
Threonine 9.6568 3.04 Tyrosine 21.6491 6.81
Serine 7.0848 2.23 Phenylalanine 12.6100 3.97
Glutamic 90.3653 28.43 y-aminobutyric 1.1286 0.35
Proline 11.5206 3.62 Ornithine 1.1579 0.36
Glycine 14.7956 4.65 Lysine 5.9373 1.87
Alanine 37.6130 11.83 Histidine 4.0572 1.28
Valine 23.6734 7.45 Arginine 3.0861 0.97
Leucine 29.4480 9.27

Amino acids quantity sum 317.79 100

“Note: X is total amino acid quantity

Avercom contains a wide range of lipids: phospholipids, mono- and diglycerides, stearins, free
fatty acids, triglycerides, sterol ethers, and waxes (Fig.3). Lipid content of Avercom is the richest in
phospholipids (28.3%) and sterines (21.9%). Among the free fatty acids the presence of arahidonic

acid (2.4%) and linolic acid (4.6%) draws attention. It is known that arahidonic acid is derived from

linolic acid; its presence in the preparation defines its elicitor properties [14].
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Fig.3. Lipids components of Avercom (% of total lipids quantity): PL — phosphate lipids,
MDG — mono- and diglycerides, TG —triglycerides, ST — sterols, FFA — free fatty acids, SE —
sterol ethers, W — waxes, NI — unidentificated components

It is known that endogenous phytohormones have a significant effect on growth and develop-
ment of a plant, they manage vital processes in the plant at the cell level and whole organism. The
use of exogenous plant growth regulators is very promising for plant metabolism optimization, to
reveal the potential of varieties, to increase crop yields and improve their quality. Microorganisms
of different taxonomic groups can synthesize a lot of phytohormones. However, we have found no
information in the literature about the ability of streptomycete-producers of avermectin to synthesize
phytogomones.

Phytohormones of three classes have been discovered in Avercom preparation namely auxins
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— indole-3-acetic acid, gibberellins — gibberellic acid, cytokinins — zeatin, zeatin-riboside, isopenty-
ladenine. Besides, the preparation contains the steroids — cholesterol, ergosterol, 24- epibrassinolid
(Tabl.3) [2].

Table 3
Amount of phytohormones in Avercom (ng/mL)
Phytohormones Amount of phytohormones, ng per 1 mL

Auxins Indole-3-acetic acid 217
Isopentyladenine 428
Cytokinins Zeatin 149
Zeatin-riboside 118

Gibberellins Gibberellic acid (GA.,), 4500
24- epibrassinolid 5660

Steroids Ergosterol 2130
Cholesterol 1690

Antiparasitical, plant protective properties and toxicological risk weighting of Avercom.
Studies of Avercom effect in different concentrations on gall root nematode Meloidogynae incognita
under laboratory conditions have shown that the preparation in 2.0 pg/mL concentration kills 50%
of species even in the first 30 minutes of action (Fig.4.); therefore, LD, for Avercom is 2.0 ug /mL
in relation to nematode. Higher concentrations of Avercom induce total death of nematodes during
the same period of time [3,15].
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Fig. 4 Action of Avercom on gall nematode Meloidogynae incognita
(% of immovable individuals)

Nematicidic activity of Avercom was investigated under laboratory conditions in the soil in-
fected with the plant nematode groups, in particular, Pratylenchus pratensis, Tylenchorbynchus du-
bius, Helicotylenchus dihystera, Paratylenchus nanu, Ditylenchus dipsaci; among them 7. dubius
(456 species) and P. pratensis (128 species) were the most frequent, the quantity of the former spe-
cies was 5 times exceeded the allowable rate, and the latter one — 3 times [5,12].

Soil treatment with Avercom resulted in a 4-fold decrease of the total number of plant nema-
todes, in particular a 2.8-fold decrease of 7. dubius individuals. P. pratensis species were the most
sensitive; under Avercom application they disappeared completely.

Inhibiting effect of Avercom containing 10, 15, or 20 pg of avermectin per 1 mL on development
of grain aphid populations has been shown under the laboratory conditions. The quantity of insects
on plants and the content of their populations in different experiment variants were determined on
the 7th day after plant treatment with the preparation (Table 4.). In the control plants were treated
with water and at the end of the experiment the number of insects was increased 3.5 times. The
number of aphid species on the plants treated with the preparation also increased, but to much less
degree. Avercom action effectiveness varied between 41.3 and 63.8%, with the highest efficiency
that was marked in the variant with 20 pg /mL of the preparation. Insect fertility rate under the
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preparation effect was much lesser than the control rate and varied between 0.3 and 0.5; it was the
lowest when Avercom concentration was 20 pg/mL.
Table 4
Avercom influence on grain aphid populations under the laboratory conditions

Insect quantity, Insect pop ulat.l on Preparation
Prepa- . Prepara- | structure, unit/ .
. unit/plant . efficiency, % Insect
Test |ration dose, tion plant, 7th day fertilit
variant mL/ before | on the 7th | efficiency, rat y
100 mL treat- day after % Imago | Larvae | Imago |Larvae ate
ment treatment
Control, 0 38 134 0 23 111 0 0 1.0
water
Avercom:
10 meg/ml 20 38 76 43.2 16 60 28.9 46.1 0.5
15 meg/ml 30 38 78 41.3 30 48 33.3 56.9 0.4
20 meg/ml 40 38 48 63.8 16 32 26.7 71.2 0.3

Positive results were obtained when testing Avercom under the condition of closed soil on the
cucumber Angelina variety. It was observed that Avercom suppressed development of diseases
induced by fungi of Fusarium genus (cucumber root rot and wilting agents), Erysiphaceae family
(oidium agent), and viruses (cucumber mosaic wilting agents) under greenhouse trails. Cucumber
plant damage extent was examined during three months under the closed soil conditions (Table 5).

Table 5
Avercom effect on plant diseases in greenhouse experiment
Test variant Disease Plant affection, %
August September October
Control Mosaic wilting 28.9 45.0 57.8
without preparation Powdery mildew NR* 21.1 242
Plant wilting NR 53 21.2
Root rot 2.8 2.8 2.8
Avercom Mosaic wilting 23.6 50.7 53
Powdery mildew NR 20.9 28.6
Plant wilting NR 7.8 16.4
Root rot NR NR NR

* Note: NR - not registered

Root rot damage of cucumber plants had not been shown during all the growing period at
Avercom presence whereas 2.8% of control plants were ill. Besides, Avercom suppressed mosaic
wilting agents but only in the first month of the experiment: plants were affected by viruses by 5.3%
less than in the control. Plant wilting decreased by 4.8% at the end of the experiment in Avercom
presence in comparison with the control. Avercom influence on oidium agent which affected control
plants was weak in September.

We studied the Avercom effect on soil microbiota in the laboratory and field tests conducted on
the chernozem soil. It was confirmed that the biopreparation had positive influence on quantity of
microorganisms of different ecological functional groups: pedotrophic, amylolytic, ammonifying,
phosphate-mobilizing [20].

Toxicological evaluation and determination of a hazard class of Avercom preparation with the
help of toxicological, immunological and statistical methods have shown that, according to hygienic
pesticide classification by danger degree, preparation Avercom is attributed to low-dangerous
compounds by parameters of acute per-oral toxicity, skin-resorption toxicity, irritating action to
skin, and allergenicity, and to moderate dangerous compounds by parameters of acute inhalation
toxicity and irritating action on eyes. The maximum permitted concentration of Avercom in the air
of industrial zone is 0.32 mL/m? (0.032 mg/m°).

Avercom influence on plants and crops. Present-day literature contains quite little data on
how preparations based on avermectin influence plants. Taking into account the presence of the
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wide range of biologically active compounds in Avercom, its effect on seed sprouting, growth,
development, and harvest of different agriculture plants has been investigated.

Owing to biologically active substances Avercom stimulates the growth and development of
various kinds of winter and spring wheat, and also cucumber (trials in greenhouses), inhibiting
simultaneously the development of agents of fungus diseases [6, 15,20].

We have obtained positive results when testing Avercom under the conditions of closed soil on
the cucumber culture. Avercom stimulated development of cucumber plants of Angelina variety
under the production conditions of a hydroponic greenhouse. As compared to the control, plants
treated with Avercom (2-10 pg/mL) increased their height (by 4-5%), the number of leaves, total
quantity of generative organs including pistillate ones, with the button quantity increased by 23%; at
the same time, internode length reduced by 6-9%. The mass of cucumber fruits increased by 35.6%
in comparison with the control [7].

On the base of Avercom and some plant growth regulators we have created two new complex
preparations: Askoldia (Avercom + Radostym) [22] and Actinolan (Avercom + Biolan) [23]. Ratios
between Avercom and plant growth regulators were 1:1 in each preparation.

Cucumber seedlings grew and developed under the influence of Askoldia or Actinolan almost
identically with control plants. However, when the plants reached the fruit-frame end (190 cm)
the difference in their development became evident; in the variants with Actinolan and Askoldia
the plants had more intensive color as compared with the control, they bloomed more actively
and harvest was greater. Control plants showed chlorosis on leaves. The variants with Askoldia or
Actinolan showed slight plant falling; plants in the variants with Avercom grew and developed the
normal way.

An analysis of influence of the tested biological preparations on cucumber plant harvest revealed
the following. In the control variant which plants died 25 days before the test end only 3.85 kg/m?
were gathered. On experimental fields the best harvest as compared with the control was obtained
in the variant with Askoldia (6.78 kg/m?, or by 25% more in comparison with control)). Harvest
of plants grown with Avercom or Actinolan was respectively by 19% and 12% higher than in the
control.

As it was noted, soil in the greenhouse had been infected with larvae of root-knot nematode
Meloidogynae incognita. Even in a month after sowing seedlings the root system of the control
plants was covered with galls, in other words completely infected by meloidoginosis. The root
system of the plants in the variants with biological preparations was infected lesser that allowed
plants to vegetate actively and yield harvest.

Effectiveness of the developed preparations was studied under field conditions. When growing
spring wheat Kollectivnaya 3 variety, seeds were treated with such biological preparations as
Avercom, Askoldia or Actinolan [20]. During the whole experiment complex preparations stimulated
wheat plant growth (Table 6).

Table 6

Influence of biological preparations on growth of wheat Kollectivnaya 3 variety

Preparation, Plant height Quantity of Leaf square, Dry s(l)lbstance content,
ml/t seeds leaves per plant, % of control % of control
cm | % of control | % of control Leaves | Stems

Stem-extension stage

Control without

preparations 323 100 100 100 100 100
Avercom 40.1 124.2 113.3 124.7 101.2 107.5
Askoldia 38.9 120.4 120.0 130.5 115.9 117.4
Actinolan 49.0 151.7 121.3 151.0 116.7 120.1

Blooming stage

Control without

. 49.5 100 100 100 100 100
preparations
Avercom 51.6 104.2 114.3 102.2 100.7 100.0
Askoldia 55.1 111.3 151.1 147.2 109.5 113.4
Actinolan 55.9 112.9 157.2 163.3 111.8 114.2
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Actinolan influence was the most active; the plant height in the stem-extension stage increased
by 51.7%, and in the blooming stage — by 12.9%. The quantity of leaves and leaf surface area in this
variant increased significantly: at the stem-extension stage they were increased by 21.3% and 51%;
at the blooming stage their characteristics grew by 57.2% and 63,3 % respectively, as compared to
the control. As a natural result of the increased quantity of leaves of one plant the leaf surface area
was also increased in all the experiment variants as compared to the control.

Dry substance content in the leaves of the plants treated by biopreparations at the stem-extension
stage was increased by 11.3% on the average and in the stems by 15% as compared to the control; at
the blooming stage this characteristic somewhat reduced but remained higher than in the control.

All the tested biological preparations provided increase of plant photosynthetic activity (Table 7).
Chlorophyll content in the wheat leaves was increased at the stem-extension stage by 20.9% at
an average and at the blooming stage — by 33.3% in comparison with the control. Photosynthesis
productivity (the quantity of dry biomass developed at a leaf surface unit during a day) having tight
connection with the plant productivity (harvest) and agrotechnical measure effectiveness grew under
the action of Actinolan by 26.5-26.7% in comparison with the control. The action of other tested

preparations was weaker.
Table 7

Influence of biological preparations on spring wheat photosynthetic apparatus efficiency

. Chlorophyll content Photosynthesis productivity
Test variant .
mg/g of wet weight | % of control g/m’ per day | % of control
Stem-extension stage
Control without preparations 2.70 100 6.5 100
Avercom 3.13 115.9 6.9 106.2
Askoldia 3.21 118.9 7.6 116.9
Actinolan 3.45 127.8 8.2 126.5
Blooming stage
Control without preparations 2.90 100 7.5 100
Avercom 3.32 114.5 8.3 110.7
Askoldia 4.10 141.4 9.2 122.7
Actinolan 433 149.3 9.5 126.7

Spring wheat harvest under the action of the complex biological preparations exceeded the
control by 22.1%. The largest harvest (4070 kg/ha) was gathered at Actinolan application. It was
somewhat less (3890 kg/ha) in the variant of the Askoldia application. The harvest in the control
variant was 3200 kg/ha [7].

Therefore, we have obtained the effective producer of avermectin Streptomyces avermitilis
UCM Ac-2179. On the base of this strain we have elaborated the new polyfunctional preparation
Avercom with nematicidic and phytostimulating effect. The preparation is ecologically safe, does
not show negative impact on soil microorganisms and warm-blooded. The preparation is offered for
use in plant cultivation; it provides soil recovery from parasitic plant nematode, increases the plant
yield, and helps to obtain ecologically safe products.

I'A. Hymunckasn
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CO3JAHUE INTPUPOJHBIX IMTOJINOYHKIIUOHAJBHBIX ITPEITAPATOB
C AHTUITAPABUTUYECKUMHU U PUTOCTUMYINPYIOIIUMHAN
CBOMCTBAMM J1JIs1 PACTEHUEBOJICTBA

Pesome
W3 yepHO3eMHOW MOYBBI YKpauHbl BBIAEIEH CTPENTOMULET — MPOIYLEHT MaKpPOJIUJAHOIO aHTUOMOTHKA
aBEpPMEKTHHA, OMOCHHTETHYECKasl aKTHBHOCTh KOTOPOT'O IIOBBIIICHA METOAAMH aHATMTHYECKOM CETIEKIIMH U XHU-
MHYECKOTO MyTareHesa. Streptomyces avermitilis YKM Ac-2179 cuHTe3upyeT aBEpPMEKTHHOBBIN KOMILICKC,
B KOTOPOM COJepXKaHHe aHTHIApa3sHTapHEIX B-koMmnoneHToB cocraBimseT He MeHee 40%. IIpu nobaBneHnu B
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cpeny KyIbTHBUPOBAHHS DK30T€HHOrO IupyBara Hartpus (1,5 Mr/i) OMoCHHTE3 aBepMEKTHHA YBEIHYHUBACTCS
B 2,5 pasa. U3 6uomaccsl Streptomyces avermitilis YKM-Ac 2179 MeTonoM 3TaHOIBHON €KCTPAKIUH MOIyIeH
npernapar ABEpPKOM, B COCTaBE KOTOPOT0, KPOME aBEPMCKTHHOB, IPHCYTCTBYIOT TAKXKE OMOIIOrHYECKU aKTHBHBIC
BEIIECTBA — CBOOOAHBIC AMUHOKHUCIIOTHI, IMIN/IbI, (PUTOTOMOHBI. ABEPKOM MPOSIBISCT BHICOKYFO HEMATHI[UAHYIO
AKTHBHOCTb, IIOBBIIIAET YCTOWYUBOCTb PACTEHUH K 3a00JIeBaHUSIM ITPUOHON 1 BUPYCHOM sTHONOrMK. Ha ocHo-
Be ABEpPKOMa M PErysITOPOB POCTa PACTEHUH CO31aHbl KOMILIEKCHBIE IperapaTbl AKTHHOIAH U Ackonbaus. B
OIIBITHBIX U POM3BOACTBEHHBIX YCIOBHAX MOATBEPKACHA 3P (HEKTHBHOCTS IPHMEHEHHS 9TUX OHOIIPENapaToB B
KayecTBE HEeMATHIUIHBIX H (DHTOCTUMYIHPYIOIMIUX CPECTB.
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CTBOPEHH ITPUPOJHUX ITOTIOYHKIIOHAJIBHUX ITPEITAPATIB
3 AHTUITAPABSUTUYHUMMU I PITOCTUMYITIOIOYUMHA
BJIACTUBOCTAMM JJId POCJIMHHUIITBA

Peszome

13 yopHO3eMHOTO IPYHTY YKpalHU BHIUICHO CTPENITOMILIET — HPOAYLIEHT MAaKpOJIiIHOro aHTHOIOTHKA aBep-
MEKTHHA, O10CMHTETUYHA aKTHUBHICTD SIKOTO MMi/IBUILEHA METOAAMH aHAIITHYHOI CEJeKil i XiMIYHOTO MyTare-
Hesy. Streptomyces avermitilis YKM Ac-2179 cunTe3ye aBepMEKTHHOBHI KOMIUIEKC, B SKOMY BMICT aHTHIIA-
pasuTapHuX B-koMmnoHeHTiB ckiagae He MeHie 40%. 3a yMOB 10laBaHHS y CepelOBHIIE KyIbTHBYBAHHS €K30-
TeHHOTOo mipyBata Harpis (1,5 Mr/in) 6iocuHTe3 aBepMeKTUHY 301bIIyeThCs Y 2,5 pasu. I3 6iomacu Streptomyces
avermitilis YKM Ac-2179 MeTo10M €TaHOJIbHOI €KCTPAKIIIT OTPUMAaHO Npenapar ABEpKOM, Y CKIIai KO0, KpiM
aBEPMEKTHHIB, HasiBHI 010JIOTIYHO aKTHBHI PEYOBMHU — BUIBbHI aMiHOKICIIOTH, JIiHiH, (DITOTOMOHU. ABEPKOM
XapaKTePHU3y€EThCsl BUCOKOIO HEMATUIIMIAHOI aKTHBHICTIO, MiJBUIILY€ CTIHKICTh POCIHMH 10 3aXBOPIOBaHb I'PHO-
HOI 1 BipycHoi erionorii. Ha ocHOBI ABepkoMa i PerysasTopiB pocTy POCIMH CTBOPEHI KOMILIEKCHI Ipenaparu
AxTHHONAH Ta AcKonbis. B nocnigHux i BAPOOHUYMX yMOBaX MiATBEp/KEHa €(PEKTHUBHICTh 3aCTOCYBAHHS IIUX
Oionpenaparis sIK HEMATUIMAHUX 1 HITOCTUMYTIOIOUUX 3aCO0iIB.
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