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hemopoietic system and immunogenesis in rabbits and i1s accompanied by increase in
hematological parameters with positive changes in the leucogram.
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SAKYUHBI U UMMYHOMOOVIAMOPI — PUSOMaH
Honosa H. M.

B cmamve npugedena dunaMuxa noxasamenell Kposu ¥ KPoIuLos NPy npuMenenil
HPOMUBOMUKCOMAMO3HON SAKYUHB] U UMMYHOMOAVIAMOpA — pudomad. Ycmanoseneqo, 4mo
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ROTOXCUMENbHBIMU USMEHEHIAMU 6 TelKoZParMe.

Kawuesste c1064: KPOSh, KPOTUKU, SAKYUHA, UMMYHOMOOVIAMOP — pudoman
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The emergence of multiresistant strains of Bacillus subtilis, Bacillus cereus that are difficult to
antibiotics and cause severe lesions of soft tissues, sepsis, and complicated surgical pathology are
recognized as the one of problems of current infectious diseases of animals and humans. One of
challenges in pharmacognosy is the search for alternative sources of antibacterial substances with
an exhaustive resource of antibiotics of fungal origin. The use of raw medicinal plants is quite
promising in this regard. The tendency of scientific research of recent decade reveals a promising
range of plants of a number of families, which typically contents certain active substances
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(phytoncides, saponins, alkaloids, glycosides, tannins, essential oils etc.). The goal of the work was
to establish the antibacterial effect of plant infusions on reference cryogenic strains of Bacillus
subtilis, Bacillus cereus in vitro. Herbal material of 50 species (seeds, grass, shoots, leaves, compound
Jruit, peel) obtained at different periods of the growing season was used for investigation. The material
was classified, dried, and grounded. Samples of 1 g were poured with 5 cm’ of 96%s ethanol and were kept
it over three weeks in a dry cold place. The obtained alcohol infusion was filtered with sterile multi-layer
gauze disc filters. Before the discs were put on the surface of agar with inoculation of the corresponding
culture, they were dried in a sterile laminar box under ultraviolet rays. Antibacterial activity of various
tinctures was determined by the disk diffusion method in agar with the measurement of the diameter
of the growth suppression zone of the culture using a template ruler.

Concerning the above mentioned point, herein, we report the results of the use of tinctures Bacillus
subtilis, Bacillus cereus in virro. Obtained data has been systematized, summarized and evaluated.
The paper presents the results of the effectiveness of phytopreparations on Bacillus subtilis,
Bacillus cereus in vitro. The antibacterial effect of plant tinctures of Vitex negundo, Vitex agnus
castus, Geranium sanguineum, Potensisus tricopidata on cryvogenic strains Bacillus subtilis, Bacillus
cereus. We consider it possible to recommend the investigated extracts of Vitex negundo, Vitex agnus
castus, Geranium sanguineum, Potensisus tricopidata for further research in the fight against
polyresistant strains of the above-mentioned microorganisms. The obtained results give grounds to
recommend herbal tinctures to combat multi-resistant strains of Bacillus subtilis, Bacillus cereus.
Keywords: antibacterial activity, tincture, Bacillus subtilis, Bacillus cereus.

Introduction. Bacillus. a large and phylogenetically diverse group of rod-
shaped bacteria. have been isolated from virtually every conceivable environment on
this planet. Their unique life cycle and other characteristics have made them valuable
in industrial. agricultural. and medical research. In response to their widespread use.
the Bacillus Genetic Stock Center was 1nitiated in the 1970s. Its main collection now
contains more than 11.000 accessions that includes 3667 species in 12 genera of
Bacillus. Isolates can usually be easily propagated and stored under conditions that
maintain their long-term wviability. Strains of Bacillus. sets of phages and plasmid
tools. and associated resources are available from the collection. on request (Zeigler
D.R.. 2019).

The intensively studied. genetically tractable endospore former. Bacillus
subtilis. is an ideal subject for laboratory evolution experiments. In combination with
other approaches. including comparative genomics and environmental field work.
laboratory evolution may help elucidate how these bacteria have so successfully
adapted to life on earth. and perhaps beyond (Zeigler D.R.. 2017).

The endospore forming rhizobacterinm Bacillus subtilis— the model system for
Gram positive organismes. 1s able to produce more than two dozen antibiotics with an
amazing variety of structures. The produced anti-microbial active compounds include
predominantly  peptides that are either ribosomally synthesized and
post-translationally modified (lantibiotics and lantibiotic-like peptides) or
non-ribosomally generated. as well as a couple of non-peptidic compounds such as
polyketides. an anunosugar. and a phospholipid. Here I summarize the structures of
all known B. subtilis antibiotics. their biochemustry and genetic analysis of their
biosyntheses. An updated summary of well-studied antibiotic regulation pathways is
given. Furthermore. current findings are resumed that show roles for distinct B.
subtilis antibiotics beyond the ‘pure’ anti-microbial action: Non-ribosomally
produced lipopeptides are involved mn biofilm and swarming development.
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lantibiotics function as pheromones in quorum-sensing. and a ‘killing factor’
etfectuates programmed cell death in sister cells. A discussion of how these
antibiotics may contribute to the survival of B. subtilis in its natural environment is
given (Stein T.. 2015).

One of the problems of modern veterinary medicine 1s the antibiotic resistance
of Bacillus subtilis, Bacillus cereus which greatly complicates the prevention and
control of these infections and reduces the therapeutic efficacy of existing
antibacterial and antiparasitic agents (Boyko & Brygadyrenko. 2016: Ali et al.. 2017
Semeniuc et al.. 2017: Zazharska et al.. 2018: Zazharskyi et al.. 2018).

Results indicated that B. cereus spores may be reasonable predictors of B.
anthracis spore mactivation by peroxyacetic acid—based biocides. However. B. cereus
was not a reliable predictor of B. anthracis inactivation by the other biocides. In
studies comparing B. cereus and B. subtilis. B. cereus spores were more resistant (by
1.5 to 2.5 log CFU) than B. subtilis spores to peroxyacetic acid. the peroxy—fatty acid
mixture. and acidified sodium chlorite. Conversely. B. subtilis spores were more
resistant than B. cereus spores to hydrogen peroxide. These findings indicated the
relevance of side-by-side testing of target organisms and potential surrogates against
categories of biocides to determine whether both have similar properties and to
validate the use of the surrogate microorganisms (Hilgren J. et al.. 2009).

MX-3 was also found to produce hydrogen cyamide (HCN) and solubilized
phosphate. These isolates promoted plant (Vigna radiata) growth both in the presence
and absence of the metals. MX-1, MX-3, and MX-5 were identified as Bacillus
subtilis. Bacillus safensis. and Bacillus cereus through 16S rRNA gene sequencing.
respectively. Such bacteria having multiple traits of resisting multiple metals. dual
ability to oxidize/reduce As. and reduce Cr (VI) along with the ability to support
plant growth are good tools for remediation of metal-contaminated sites and its
cultivation (Shafique M. et al.. 2016).

The purpose of this article — is to establish the antibacterial effect of in vitro
herbal infusions on reference strains Bacillus subtilis, Bacillus cereus.

Material and methods of research. 50 species of plant raw materials (seeds.
grass. shoots, leaves, breeding. flax. frut bodies, skin) of different vegetation periods
were harvested in the Dnipropetrovsk botanical garden and the recreational zone of
the city of Dnipro.

The collected raw materials were sorted and dried in a drying cabinet ML-309
(Poland) at a temperature of 60°C for 5-6 days. Subsequently. the raw material was
placed in a grain mill grain laboratory LSMK and crushed to a particle size of 0.5-1.0
mm. The resulting vegetable raw material was packed in disposable polyethylene
bags with locks and marketed with stickers. 1 g of appropriate crumbled raw material
was weighed using laboratory electron analytical grade ESJ-200-4 (USA) and placed
in sterile vials of 10 cm’ and poured into 5 cm’ of 96% ethanol with the appropriate
labeling of the vials. Alcoholic tinctures in a ratio of 1: 5 were kept for three weeks
by infusion in a dark cool place. After holding. the tincture was filtered through
sterile multi-layer gauze filters in sterile vials. which were placed in 50 sterile disks
of filter paper 6 mum in diameter. which were kept in appropriate versions of tinctures
for 10 days. Before placing the disks on the agar surface with the sowing of the



Azpapruil eicHux IIpuuopHomop’a. BemepuHapHi Hayxu. Bunyex 93

corresponding culture. they were dried in a sterile laminar box (BMB-II-Laminar-C-
1.2 CYTOS (Germany) under ultraviolet rays for 30 minutes.

The antibacterial activity of various plant infusions was determined by the
method of disk diffusion in agar. From the daily culture of reference cryogenic strains
of Bacillus subtilis. Bacillus cereus was prepared according to the standard of
turbidity of a bacterial suspension of 0.5 unit density McFarland 1.5 =« 108 CFUs
(colony forming units). which was determined using densitometry Densimeter II. The
obtained charge was transplanted onto a Himedia agar with subsequent cultivation in
a thermostat TSO-80/1 for 24 hours at 37°C. On top of the seedings. discs
impregnated with appropriate plant infusions were placed on the six-wheel drive in
time. as a positive control. placed disks with antibiotics (1 disk contains 30 ng
tetracycline. 5 ng ciprofloxacin. 15 pg azithromycin).

A day later. the diameter of the growth inhibition zone (GIZ) of the culture was
measured using a template ruler to measure the size of the microorganism growth
retardation zones (Antibiotic Zone Scale-C. model PW297. India).

Results and discussion. The results of the influence of ethanol extracts on the
growth of Bacillus subtilis are given in Table 1.

We determined the moderate sensitivity of the microorganisms Bacillus subtilis
to Vitex negundo. Chamaecyparis lawsoniana. Vitex agnus castus. Geranium
sanguineum. Potensisus tricopidata. Ginkgo biloba. Rhus trilobata (triloboida).
Prunus laurocerasus. Maclura pomufera. Rhus typhina. Koebreteria paniculata.
Cephalotaxus harringtonia. Saburumim an angiroides. Aristolochia manshurica.
which was equal to the control parameters azithromycin (the growth inhibition zone
within 10.2-14.7 mm).

Analyzing the effectiveness of the effect of the experimental drugs on Bacillus
cereus (Table 2). we determined the fluctuations of the growth inhibition zone of
more than 10 mm with the use of Vitex negundo. Genista tanaitica. Juniperus sabina.
Leptopus chinensis. Artemisia absinthium. Aralia elata. Vitex agnus castus. Cotinus
coggygria. Polygonatum multiflorum. Eucommuia ulmoides. Geranium sanguineum.
Nepeta mussinil. Potensisus tricopidata. Quercus petrariberica. Ptelea trifoliate.
Pteridium aquilinum (GIZ 10.2-14.8 mm). which 1s below control (tetracycline.
ciprofloxacin. azithromycin).

Table 1
Effect of ethanolic extracts on growth of Bacillus subtilis, (M=+m), n=12
Growth Reference, mm
Ne The name of the plant inhibition Tetracvcline | Ciprofloxacin | Azithromycin
Zone, min : -
1 | Vitex negundo 11,2+1.23 26,5£3.44 27.6%4.54 11,3+1.89
2 | Genista tanaitica 7.3+0.76 28 73 56 28 8%3 12 1362167
3 | Juniperus sabina 8.4+1.12 24 62 45 29 7+3 25 10.8+1.19
4 | Leptopus chinensis 0 24,942 45 26,4+2 56 12,9+1.67*
5 | Chamaecyparis 1065155 | 254+3.12 28.9+4 13 13.1+1.78
lawsoniana
6 | Pseudotsuga menziesu 0 27.1+£2.67 29.8+3.24 10,3=1.34
7 | Styphnolobium japonicum 0 28,2+3.12 27.6£2 .87 12.6+1.78
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8§ | Artemisia absinthium 0 24.1+£1.45 26.9+2 67 11.6+198
9 | Maclura pomifera 0 23.6+2.34 27.7+£3.21 10,7+1.56
10 | Koebreteria paniculata 0 28,5+3.42 28,8+2 87 12,7+1 44
11 | Phellodendron amurense 224041 24 T£2 56 27.6x3.12 13 6+1.32
12 | Vitex agnus castus 12 4=1.56 26,4=2 58 26,3277 10,40 87
13 | Rhus typhina 3.5+0.86 28.5+4 32 28.9+3 67 14 3+1.55
14 | Aralia elata 0 24 42 43 29 243 34 12,6178
15 | Cotinus coggygria 0 26,8+2 54 26,7321 11,1+1.67
16 | Cephalotaxus harmingtonia 0 27,8£3,17 29 7+2 89 13,9+115
17 | Polygonatum multiflorum 0 25.7+£3.45 26,042 08 12,7+1 .56
18 | Dictamnus alba 0 24.6+2.56 28.8+£3 54 13.8+1.78
19 | Amygdalus commums 4 7£0.96 28,93 54 27.6£3.56 12.1+0.87
20 | Hedera helix 0 24 1+£3.12 2842 78 14,71 46
21 | Eucommia ulmoides 0 26,7£2 32 26.8+1.99 13,7+0.87
22 | Geranium sanguineum 12 9+1 42 27,4£2.76 29 7+3.78 14 2+] 38%
23 | Kalicopa bodimerium 0 26,9+2.78 26,542 67 13,7211
24 | Salvia officinalis 2 3+0.67 26.4£2 55 29 8+3 76 11,7+1.66
25 | Chumonanthus praecox 0 26,5+3.67 28.4+4 23 13,71 49#
26 | Nepeta mussinii 0 24.8£2.56 27,5+3,24 11,8+0 98
27 | Tamarix elongata 2.3+0.86 23.8+£2.78 26,942 67 10,4+1.65
28 | Catalpa fargesu 0 25,7+3,32 27,5+4,12 14,3+1 88
29 | Wisteria sinensis 0 24.9+2 76 28.7+3.12 12 8+1.15
30 | Ailanthus altissima 0 26,5£2.77 27.7+£3 .65 11,7+£1.69
31 | Saburumim anagiroides 0 252+297 26,243 56 10,5+1.78
32 | Securigera varia 0 27,2£3.42 290 8412 12 3=2 18
33 | Potensisus tricopidata 10.8+1.43 26,72 44 28.8+£3.19 14,9+1. 23
34 | Magnolia kobus 0 24 8+=1_ 89 27.5+£2.16 12 3+1 89
35 | Berberis vulgaris 3,3+0.76 24 4+2.14 26,7+2,32 12,7+1 98
36 | Clematis flammula 0 26,6=2.56 20 4+3 78 11.6=2.19%
37 | Arnstolochia manshurica 0 24.1+3 34 283415 10,7£2.67
38 | Celastrus scandens 0 27.8+£3.21 27 4£2 67 12 6+£1.67
39 | Mahonia aquifolium spp. 2.2+0,67 23,6:1,78 25,6+3.11 14 8+1,78%
40 | Quercus petrariberica 2 420 45 24 52 34 29 5+3 21 12 5+1 87
41 | Ginkgo biloba 14.7+1 .34 28.7=3 31 28.3+£2 89 11.8+1.13
42 | Colchicum autumnale 0 23 82 44 20 84 33 12 7£2 11
43 | Quercus castaneifolia 0 26,3£2.43 26,542 87 14.8+1.89
44 | Rhus trilobata (triloboida) 12 8£1 45 25.8£2 49 28.4+1.98 12 9+1.77
45 | Prunus laurocerasus 102+1.67 24 942 12 29.1=3.12 13.8+2 32
46 | Ptelea trifoliata 0 23.6+2 33 25242 11 11,7132
47 | Toxicodendron orientale 4 520,77 26.7+3.54 29 5+4 11 13.8+1.67
48 | Linodendrom talipifero 3.8+0.67 27.6£2.76 28,72 .67 14 7+0.87
49 | Campsis radicans 0 28,7+3.45 29 6+3.21 13,5211
50 | Pteridium aquilinum 0 255£2 15 28.4+2 56 12 8+1.76

*P<005
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Table 2

Effect of ethanolic extracts on growth of Bacillus cereus, (M+m), n=12

Growth Reference, mm
No The name of the plant inhibition Tetracycline | Ciprofloxacin | Azithromycin
Zone, mim

1 | Vitex negundo 14.6=1,34 27.4=2.19 20,92 98 24.1+2 54
2 | Genista tanaitica 14 8=1.56 25,7+2.98 22.8+2 97 22.3+2 39
3 | Juniperus sabina 14 2+1 87 24 622 67 21.7£2 68 21,62 45
4 | Leptopus chinensis 10.8+£0.98 27.9L£2 66 19.4£2 11 22 54177
5 | Chamaecyparis lawsomiana 1,6+0.32 28,42 14 18.9+2 15 23242 39
6 | Pseudotsuga menziesi 0 29 1+£2 66 19 8+2 93 24142 48
7 | Styphnolobium japonicum 0 2524276 20,6£2 32 22 6+2.34
8 | Artemisia absinthium 10.2+0.78 26,1=2.69 20,92 68 20.9+2 25
9 | Maclura pomifera 9.4+0,89 27,6£2.19 19,72 67 20.9+1.88
10 | Koebreteria paniculata 3,440 .55 26,52 33 21.8+£2 76 23 142 35
11 | Phellodendron amurense 2 6078 26,7£2.79 21.6£2 15 256232
12 | Vitex agnus castus 12.1+1.23 254+£2 61 1932 04 24 1+2 27
13 | Rhus typhina 2.3+0,89 24 5+2 36 22.9+2 .13 22 5+2 78
14 | Aralia elata 15.8+2.34 29 4+2.16 19.2+2 79 23,422 77
15 | Cotinus coggyeria 12.6=1.43 29.8+2.11 18,7278 25342 67
16 | Cephalotaxus harringtoma 5,7£0.77 28,8+2.33 21,7£2.16 21,8+2.56
17 | Polygonatum multiflorum 11 60,89 27.7£2.79 20.9+£2 36 24942 78
18 | Dictamnus alba 8.4£0.79 26.6£2.51 21 8£2 52 25 8+£2 67
19 | Amygdalus communis 2 6+0.53 25,92 61 2065221 22 6+2 67
20 | Hedera helix 0 26,1221 21.4+2 41 22 742 21
21 | Eucommia ulmoides 17.5£2.06 27.7£2 51 22 8209 24 62 .67
22 | Geranium sanguinewmn 1032078 29 4=2 57 21.7£2.12 24 4+2 78
23 | Kalicopa bodimerium 8,7+0.78 29.9£2 61 19.5£2.27 25943 41
24 | Salvia officinalis 0 28,42 44 18.8£2 98 22442 13
25 | Chimonanthus praecox 0 27.5£2 61 19 4+2 29 23542 21
26 | Nepeta mussinii 10 7! 41 26,612 88 20,5£2 89 22 5+£2.19
27 | Tamanx elongata 0 27,852 BT 219+2 22 25.6+2 31
28 | Catalpa fargesu 244021 26,72 46 20,5£2.78 22442 11
29 | Wisteria sinensis 0 27.9+2.12 21,72 .51 23.8+1.97
30 | Ailanthus alfissima 0 28,52 41 19,72 32 22.1+£2.14
31 | Saburumim anagiroides 0 27212 78 18242 76 23842 41
32 | Securigera varia 0 26.2+£2 69 19 8£2 32 22 442 71
33 | Potensisus tricopidata 11.7+£0.89 28,72 54 20.8£2 21 24542 31
34 | Magnolia kobus 1,4+0.45 26,8+2.61 20,5+2 41 24.6+2.13
35 | Berbens vulgans 0 27 42 32 19.7+£2 62 22 4432 31
36 | Clematis flammula 0 25,6223 1942 77 24 842 74
37 | Aristolochia manshurica 2.5+0.67 27,1277 18 32211 24 4432 31
38 | Celastrus scandens 2.4=0.67 28,8+2.98 2142 41 24,842 53
39 | Mahonia aquifolium spp. 47£1.21 26,652 41 22 62212 27 62 31
40 | Quercus petrariberica 11.3£2.13 26.,5£2 67 22 5£2 03 237242 59
41 | Ginkgo biloba 5,9+0.78 25,7+2.76 21.3+2 .51 20,942 46
42 | Colchicum autumnale 3.3+0.44 27,852 B9 18.8£2.78 22 4+2 77
43 | Quercus castaneifolia 10,7123 273271 21.5£2 61 20.6x£2.77
44 | Rhus trilobata (triloboida) 9.5+1,76 26,8+2.24 19 42 76 2284211
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45 | Prunus laurocerasus 9.4+1 .81 27.9£2.76 20,1278 22.6£275

46 | Ptelea trifoliata 11,8+1.87 28,6259 21,2+2 21 23.3£2.14

47 | Toxicodendron orientale 424092 26,7276 19.5+£2 08 21.8+2.31

48 | Lirtodendrom talipifero 0 29 6£2 34 18,72 64 21,5+£2.11

49 | Campsis radicans 0 27,7221 19,6=2 42 22.7£2.41

50 | Pteridium aquilinum 14 6=1.16 272+£2 44 21,4+2 21 21.9+1.56
*P=0.05

Conclusion. /i vitro experiment revealed a positive antibacterial effect from the
use of extracts of Vitex negundo. Vitex agnus castus. Geranium sanguineum.
Potensisus tricopidata on cryogenic stramns Bacillus subtilis, Bacillus cereus. We
consider it possible to recommend the mvestigated extracts of Vitex negundo. Vitex
agnus castus. Geranium sanguineum. Potensisus fricopidata for further research in the
tfight against polyresistant strains of the above-mentioned microorganisms.

Conflicts of interest. The authors declare that there is no conflict of interest. The
authors alone are responsible for the content of the paper.

BII'THB ETAHOTRHIX POCTHHHIX ERCTPARKTIB H4A BACILLUS SUBTILIS, BACILIUS
CEREUS
Jaxcapessud B, B., Jasudenro II. O., Kyiimenre O. M., Boposix I. B.,
bpuzadupenro B. B., ITapuenro B. B., bizoan O. A

OCTaHHIM 9acOM BCe HACTIIIe 3'gRISIOTHCS MOBLIOMIEHHS PO TOTEHIHHY MOMKITHBICTD TIOITYEY
e eKTHBHIX AHTHOAKTEPIATEHHX PEHOBHH B POCIHHHHX eKCTPAKTax B 3B'3KY 3 IONIHpPeHHIM
NOMIPe3HCTeHTHHX J0 AHTHOI0THKIB OaKTepIadbHHX IMTaMIB, K1 BAKKO IULIATHCA MKYBaHHID. OHIEH
3 IIpooIeM v apMaKorHo31i € IOMIVK AlbTePHATHBHHX Ikepe] aHTHOAKTepIABHAX PeIoBHH 3
BHYEPIIHAM PecypcoM aHTHOIOTHKIE FPHOHOTO NOXoTkeHHA. BHKOpPHCTAHHA eTAHOIBHHX eKCTPAKTIB
TKAPCHKHX POCIIHH € JOCHTE IepcleKTHBHEM V IBOMY BUIHOIMeHH!. TeHIe g HaYKOBHX I0CILTKeHb
OCTAHHBOTO JeCATHITTA POKPHBAE DAraToOOIIFOTHI ACOPTHMEHT POCIHH PATY POIMHH, 9K 3a3BHIAH
MICTATH TIeBH1 AKTHBH1 Pe40BHHH ((DITOHITHIH, CANOHIHH, ATKATOITH, IIKO3HIH, TVOHIBHI PeU0OBHHH,
efhipH1 Macia Tomo). MeToro po0OOTH DY7I0 BCTAHOB/IEHHS AHTHOAKTePIATEHOIO e)eKTy eTaHOIbHHX
eKCTPAKTIB POC/HHE Ha mraMH Bacillus subtilis, Bacillus cereus m vitro. 714 JOCTTEKEHES
BHKOPHCTOBYBATH POC/HHHMI MaTepiat 50 BHIIB (HacIHHA, TpaBa, IIarOHH, JHCTA), OTPHMAH1 B PISHHH
9ac BeTeTalfAHOIO Iepiogy. Marepian 0VB KIacH(IKOBAHHI 1 BHCVIIEHHIT. 3paskH 10 1 T BHIHBATH 5
oM 96% eTAHOMY 1 BHTPHMYBATH [IPOTATOM TPBOX THKHIB B CYXOMY XOIOTHOMY MicIn. OTpHMaHw
CIHPTOBHH HACTIH (UIETPYBATIH CTePHILHHMH OaraToMAPOBHMH Map/IeBHMH JHCKOBHMH (QUIBTPAMH.
TMepen THM, K JHCKH OYIIH IOMIINEH! HAa IIOBEPXHIO arapy 3 IHOKYIIAIIER BIANOBITHOI KyIbTYPH, IX
CYIIITH B CTePHILHOMY JAMIHADHOMY AIMHKY M1 YIETPa(IoIeTOBHME IPOMeHIMH. AHTHOAKTEPIATBHY
AKTHBHICTB PI3HHX HACTOIB BHSHAYATH MeTOZOM JHCKOBOI MHY3ii B arapi 3 BEMIPIOBAHHAM [aMeTpa
30HH NPHTHIYEHHA PocTy KY/IBTYPH 3 BHKOPHCTAHHAM IIa0I0HY MHIEHKH. OTpHMAHI JaH1
CHCTeMATH3OBaH1, y3araTbHeH! Ta OllIHeH!. Y CTATT1 NpeCcTaBlIeH1 pe3yIbIaTH e(eKTHBHOCTL
tiTonpenaparie Ha Bacillus subtilis, Bacillus cereus in vitro. BeTaHOBIeHa aHTHOAKTeP1ATBHA 1T
POC/IHHHHX HacTogHOK BiTekcy sBHuaiiHoro, AppaaMoBoro Jepega, JypaBHHEA KpHBaBoro, JIHKoOro
BHHOTPATy TPHIOCTPOKIHIIEBOTO Ha KploTeHH!1 InTaMu Bacillus subtilis, Bacillus cereus. Mu BBaKaeMO 3a
MOJKTHBE peKOMeHIYBaTH JoCIDKeH! eKCcTpakTH BiTekcy 3BH4aiHOr0, ABpaaMoBOro Jepesa,
AKypasHHKa KpHBABOT0, [IHKOr0 BHHOIPATy TPHIOCTPOKIHIIEBOIO AT MOJATBIIHX JOCTILKEHD
0OpOTHO1 3 ITOMPe3HCTeHTHHMH INTAMAMH BHITe3TAIaHAX MIKpOOPTaHIsMIB. OTpHMAHI pe3yiIbTaTH
IAK0Th [IUICTABH peKOMeHTYBaTH TpaB'dH1 HACTOSHKH UIE OOPOTHOH 3 MYIBTHpPe3HCTeHTHHMH IITaMaMH
Bacillus subnlis, Bacillus cereus.
Krwdosi croea: aimaoaxmepiansHaaxmusHicms, emanonsH] excmparxmu, BACILLUS SUBTILIS,
BACILLUS CEREUS
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BTHAHHE 3TAHOTEHEIX PACTHTETRHEBIX SRCTPARKTOB H4 BACILLUS SUBTILIS,
BACILLUS CEREUS
Faxcapesui B, B., Qosvioenso I1. A., Kyauuwense O. H., bBoposur . B.,
Epucadupenro B. B., Ilapuenro B. B., buzdan A. A.

B nocnednee speMa ece Hauje NOASTAIOMCA COODLYENRIA 0 HOMENYULTOHON S0ZMONCHOCINN HOUCKA
IPPERMUSHBIX AHMUDAKMEPUATEHBIX E2LYecTNg & PAcTiMETbHBIX IKCHPAaRINGY € CEA3H ¢ PAcHPOCHPAHEHNEM
HOTUPEIUCERINBIX K AHIMUBUOMUKAM BAKMEPUATOHBIX WMAMMOS, KOMODBIE MPVOHO HOJITHMCA TeHeH 1o,
Odnodi uz npobrem & PapMakozHo3HN ASTAENICA NOUCK ATbMEPHAM NSHBIX UCTIONHUKOE AHMUBARINEDHATEHBIY

EEU{ECINE € NCHEPHBIEMOLIM PECYPCOM AHMUAUOMUKOS pubHaza npoucxoxcderun. Henombzosane
IMAHOTBHBIX IKCHPARINOE TEKAPCINEENHBIX PACINEH NI REIAEMCA NEPCHERINIEHBLM 8 3MOM OMMHOUERTI.
Tendenyus HaVuHBIX ticcnedoeanll NociedHezo decamTemis packpeleden MHOZ000earotyuil
ACCOPIMUMERM PACHERUT PAAT ceMell, Komopble 08bINHO co0epXcam onpedeneHHvle AKNUSHBIE SEUjECaa
(hrumoriudsl, canontbl, ATKAIONDb, SINKO3UAb, dVONUTbHbIE selyecnad, 3giprbie Macna u m.n.). emsio
Patomusl BeLI0 VCRIAHOSREHUE QHIMUBARMEPUATEHOS0 3D @Erma IMaHOTbHBIX IKCMPAKINOE PAcTHEH U Ha
wmeavvnst Bacillus subtilis, Bacillus cereus in vitro. [Jna ucciedosanun ucnonb308ani pacmumenbHbiil
samepuan 30 sudoe (cemena, mpasa, nobesu, THCMBA), NOTVYEHHBIE 8 PDASHOE SPEMA 8e2EM A UONHOZ0
nepuoda. Mamepuan 6ot knaccuguyuposar u svicviuer. Q6pasyer no 1 2 estnusanu § en3 96% smarona u
SHIOEPHCUSATH & MEHEHNE IPEX HedeTb & CyxoM Xorodrom mecme. lomyyennuili cnupmosgoli Hacmoii
GUTEMPOSATH CIEPITEHBLMN MHOZOCTONHBIMY MaApAeseiMy dtickosoivu Gurempani. Ieped mem, kax ducku
DBLTN HOMEWEHB] HA NOSEPYHOCMb A2APA ¢ HHOKVIAYNESI COOMSemMcmEVIotyeli KyTsmYPel, 1X CVILUTH &
CHIEPUTEHOM TAMUHAPHOM Rllike Nod VismpaduonemossiMu AyHamit. AHMUBaRmepuansEVio akmugHocHTb
PazIUHHBIY HACTIOes oNpedenanu MemodoM duckosoli dud@ysuu & azape ¢ uzMeper e Suavempa 30Hul
NOAAenerIa POCMA KYTbIMYPE] € NCHOTbI0SaHIEM Wabnona nuxetixu. Ilomyuennbie darnbie
cUCMEMaMUzLPosartl, 0bobujensl U oyjeHenbl. B crambe npedcmasnensl pesyismamsl g gexnusnocmu
dumonpenapamos Ha Bacillus subfilis, Bacillus cereus in vitro. Aumubaranepuansroe delicmsue
pacmumensbly Hacmoex Vitex negundo, Vitex agnus castus, Geraniim sanguineum, Potensisus tricopidata na
xpuocennwie wmavmsl Bacillus subtilis, Bacillus cereus. Mo cunmaenm soamoxcHbiM peroMeHdosamb
uccnedosartble axcmparmuvl Bumexca canwennoco, Aspaavosoco depesa, Ieparu xposaso-xpacHoil,
Hestvezo sunozpada mpuocmpertHoze 018 dambHelii iccredosaniili & bopube ¢ NoTUPesUCTNERMHBIMU
WMAMMAMY SBILUEVIOMARVINBIX MuKpoopzartzmos. Iommerrsle pesyipmanisl Sarom ocHOSaHIA
pexoMendosams MPasaHble HACTolixy Ona Dopbisl ¢ MYTBMNPEIUCIENMHbIMY Wmammany Staphylococcus
epidermidis, Staphylococcus aureus.

Kuouesste cioea: aimubaxmepuatstas axmusiochie, amarnonsrvie IKCTPAKTRI, BACILLUS SUBTILIS,
BACILLUS CEREUS.
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MEXAHI3MH PO3BHTKY AHEMII ¥ TBAPHH

CyxkmaHceskHi O. 1., Yamszekoe C. L.
OzecekHi Jep:KaBHHI arpapHHH VHiBepcHTeT, M. Ogeca
3a namozenezoM aHEMio NOOAME HA MPU UL — HOCMZeMoPaZiNHa, 2eMOTIMUYHA Ma
duczemonoemuyna. IIposiono TaHxoo RAMozenes) aneMill € IMeHenta MPancnopmy 2asie
YUpKYTIOI0UoI Kpos'to [ possumox 2inoxcil. I'inoxcia sede 00 nepesaxcanHa aHaepooHozo aNiKonizy
[ POISUMKY MEMAOoIMHOZ0 ayudosy, d MAxoX e 00 3MeHlleHHA NPOAVKYIT enepzil 6 KITMUHAX PISHIX
Op2aHis.
Karwoqo6i cno6a: anemia, namozenes, 2inoxcia, ayudos, oegiyum enepait

YV namoceresi aHeMIH NPOBLIHY POIL BIOIMPAalOTE TPH OCHOBHI THHHHKH:
KpOBOBTpaTa. pyHHyBaHHA (TeMoIIi3) epHTPOILHTIB Ta HOPYIIeHHd IXHBOI MPOIyKII.
Tomy vei adHemii 3a TPOBITHHM  (akTopoM TIATOTEHe3Y MOJUIAKTE  HA
MOCTreMOpParivTHi. TEMOTITHYHI Ta JTHCTeMOMoeTHYHI. KpiM Toro. 111 GakTopH MOKYTE






