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The aim of the present study was to evaluate the antibacterial efficacy of etha-
nolic extracts from Ficus vasta Forssk against three Aeromonas strains (Aeromonas
sobria, Aeromonas hydrophila, Aeromonas salmonicida subsp. salmonicida). The
leaves of F. vasta were collected in M.M. Gryshko National Botanic Garden (NBG, Ky-
iv, Ukraine) and Botanic Garden of Ivan Franko Lviv National University (Lviv,
Ukraine). Freshly collected leaves were weighed and homogenized in 96 % ethanol (in
proportion 1:10) at room temperature. Three Aeromonas strains: Aeromonas sobria
(K825) and Aeromonas hydrophila (K886), as well as Aeromonas salmonicida subsp.
salmonicida (St30), originated from freshwater fish species such as common carp (Cy-
prinus carpio L.) and rainbow trout (Oncorhynchus mykiss Walbaum), respectively,
were isolated in Department of Fish Diseases, The National Veterinary Research Insti-
tute in Pulawy (Poland). Bacteria were collected from fish exhibiting clinical disorders.
The largest inhibition zone diameter (20.63+1.44 mm) was obtained against Aeromonas
sobria (K825) growth, while the smallest inhibition diameter (13.38+0.42 mm) and
(13.0+0.94 mm) was obtained against Aeromonas hydrophila (K8§86) and Aeromonas
salmonicida subsp. salmonicida (St30) strains, respectively. The ethanolic extract of
F.vasta exhibited the intermediate activity against Aeromonas hydrophila and Aer-
omonas salmonicida subsp. salmonicida (St30), while Aeromonas sobria exhibited high
susceptibility activity. The active compounds involved in the anti-Aeromonas activity
have yet to be identified. The evaluation of the benefit/risk balance for the use of these
plants in the treatment of Aeromonas-induced infections in the aquaculture could be
better documented in in vivo study. A bioassay-guided fractionation study of the active
extract of these plants is underway to identify the compound(s) responsible for this ac-
tivity.

Keywords: Ficus vasta, Aeromonas sobria, Aeromonas hydrophila, Aer-
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Aeromonas species are ubiquitous and opportunistic bacterial pathogens that
caused ulcerative dermatitis under stress conditions and inflicts severe losses on global
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fisheries and fish culture [11]. Aeromonas-induced virulence is multifaceted and in-
volves surface-associated molecules, motility, biologically active extracellular products,
and biofilm formation [7]. Infected fish frequently exhibit small pinpoint hemorrhages
at the base of fins or on the skin, distended abdomens, and protruding eyes. Internal
signs include fluid in the abdomen, swollen liver, and spleen, and distended and fluid-
filled intestines. The disease can produce significant losses in the aquaculture industry
because of reduced growth and unmarketable appearance of infected fish. When virulent
strains of A. hydrophila become endemic in a fish population, introducing new fish into
the water body without significant mortalities is difficult [20].

Recently, there is an increased frequency of multiple drug resistance in fish
pathogenic microorganism due to indiscriminate use of commercial antimicrobial drugs
commonly used to treat various diseases [25]. Consequently, the use of antibiotics and
chemotherapeutics in aquaculture has received considerable attention because their ac-
cumulation both in the environment and in fish can be potentially risky to consumers
and the environment [1]. Therefore, the use of natural products is considered as an al-
ternative to control infections in aquaculture. Some plants are reported to have antimi-
crobial activity against several pathogenic bacteria. In this study, we tested the ethanolic
extract obtained from Ficus vasta Forssk. leaves for antimicrobial activity against Aer-
omonas strains (A. sobria, A. hydrophila, A. salmonicida subsp. salmonicida).

Among 37 genera of Moraceae comprising 1050-1100 species in total, Ficus L.
is the largest one with ca 750 species of tropical and subtropical distribution worldwide.
Its characteristic features include the presence of waxy glands on vegetative plant parts,
heterostyly, and prolonged protogyny, i.e., the anthesis of staminate flowers in already
mature fruits [5, 10]. Ficus trees have widely been used by humans over their history in
a variety of industries and fields of activity. Virtually all parts of their body are utilized
by local people in various medicinal practices to cure wounds, sores, stomach and eye
problems, headaches and toothaches, and even tumors and cancer, etc. A number of
species are known helpful in healing disorders of digestive and respiratory systems, par-
asitic infections, and also as painkillers, tonics, and ecbolics [16].

Ficus vasta Forssk. is a monoecious deciduous tree reaching up to 25 m in
height, terrestrial, hemi-epiphytic or epilithic, with yellowish to whitish or brownish
hirsute leafy twigs. The species is native to northeastern Africa and usually grows in
relatively dry habitats or in riverine vegetation. Its leaves reach 8-35 cm in length and 4-
25 cm in width; they are cordiform to suborbicular or ovate to reniform, coriaceous and
densely puberulous to almost glabrous, with shortly acuminate to rounded apex, cordate
base, and long petiole. The pedunculate puberulous syconia of subglobose to ellipsoid
shape are born in pairs or solitary in the leaf axils or just below the leaves and reach 2-
2.5 cm in diameter, at maturity green with paler spots [6].

The leaves of F. vasta are traditionally used for the treatment of rheumatisms,
pains and intestinal worms [22].

Recently, Taviano and co-workers (2018) evaluated the antioxidant and
antimicrobial properties of a hydroalcoholic extract obtained from the leaves of
F. vasta. In this study, the phenolic profile of the F. vasta leaf extract was characterized
by HPLC-PDA/ESI-MS. The antioxidant properties were examined by different in vitro
systems: DPPH test, reducing power and metal chelating activity assays. Moreover, the
ability of the extract to inhibite Escherichia coli growth and survival from H,O,-
induced oxidative stress was evaluated. By HPLC-PDA/ESI-MS analysis
12 compounds belonging to the groups of phenolic acids and flavonoids were identified.
The extract exhibited bacteriostatic activity against almost all the bacteria tested (MICs:
250-62.5 ng/mL) [27].
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Fig. 1. Specimen of Ficus vasta, cultivated at Botanic Garden of lvan Franko
Lviv National University (Lviv, Ukraine) (A), and leaf sample of F. vasta (B).

Also, qualitative preliminary phytochemical analysis of F. vasta leaves, under-
taken by Rashed with coauthors (2015), revealed the presence of carbohydrates, tannins,
flavonoids, coumarins, and triterpenes [22]. Moreover, various phytoconstituents such
as B-sitosterol, stigmasterol, lupeol, ursolic acid, and some flavonoids were isolated and
identified from F. vasta aerial parts [23]. As for biological activities of F. vasta, very
few studies have been carried out on the leaves of this species [19, 21].

We have reported already data on the antioxidant and antibacterial effects of ex-
tracts from various plant belonged to the Ficus genus [28-39]. Our current scientific
project undertaken in the frame of cooperation programme between Institute of Biology
and Environmental Protection (Pomeranian University in Slupsk, Poland),
M. M. Gryshko National Botanic Gardens of National Academy of Sciences of Ukraine
(Kyiv, Ukraine), and Ivan Franko Lviv National University (Lviv, Ukraine) directed to
assessment of medicinal properties of tropical plants.

Therefore, the aim of the present study was to evaluate the antibacterial efficacy
of ethanolic extracts derived from F. vasta against three Aeromonas strains (Aeromonas
sobria, Aeromonas hydrophila, Aeromonas salmonicida subsp. salmonicida).

Materials and methods. Collection of plant material and preparing plant ex-
tract. The leaves of F. vasta were collected in M.M. Gryshko National Botanic Garden
(NBG, Kyiv, Ukraine) and Botanic Garden of Ivan Franko Lviv National University
(Lviv, Ukraine). The whole collections of tropical and subtropical plants both at NBG
and Botanical Garden of Ivan Franko Lviv National University (including Ficus spp.
plants) have the status of a National Heritage Collection of Ukraine. The species author
abbreviations were followed by Brummitt and Powell (1992).

The sampled leaves were brought into the laboratory for antimicrobial studies.
Then, freshly collected leaves were weighed and homogenized in 96 % ethanol (in pro-
portion 1:10) at room temperature, and centrifuged at 3,000 g for 5 minutes. Superna-
tants were stored at -20°C in bottles protected with the laminated paper until required.
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Method of culturing pathological sample and identification method of the
Aeromonas strains. Three Aeromonas strains: Aeromonas sobria (K825) and Aer-
omonas hydrophila (K886), as well as Aeromonas salmonicida subsp. salmonicida
(St30), originated from freshwater fish species such as common carp (Cyprinys
carpio L.) and rainbow trout (Oncorhynchus mykiss Walbaum), respectively, were iso-
lated in Department of Fish Diseases, The National Veterinary Research Institute in Pu-
lawy (Poland). Bacteria were collected from fish exhibiting clinical disorders. Each iso-
late was inoculated onto trypticase soy agar (TSA) (BioMérieux) and incubated at
27°C+2°C for 24 h. Pure colonies were used for biochemical identifications, according
to the manufacturer’s instructions, except the temperature of incubation, which was at
27°C + 1 °C. The following identification systems were used in the study: API 20E, API
20NE, API 50CH (BioMérieux). Presumptive Aeromonas isolates were further iden-
tified to the species level by restriction analysis of 16S rDNA genes amplified by poly-
merase chain reactions (PCR) [12].

Bacterial growth inhibition test of plant extracts by the disk diffusion method.
Antimicrobial susceptibility of the tested Aeromonas isolates was performed by the Kir-
by-Bauer disc diffusion method according to the recommendations of the Clinical and
Laboratory Standards Institute (CLSI, 2014) [9]. Each inoculum of bacteria in the densi-
ty of 0.5 Mc McFarland was cultured on Mueller—Hinton agar for 24 h at 28+2 °C. Sev-
en drugs representing different antimicrobial classes as quinolones, tetracyclines, sul-
phonamides, and phenicols were used. After incubation, the inhibition zones were
measured. Interpretation criteria have been adopted from that available for Aeromonas
salmonicida [8].

Statistical analysis. Statistical analysis of the data obtained was performed by
employing the mean =+ standard error of the mean (S.E.M.). All variables were random-
ized according to the phytochemical activity of strains tested [40]. The following zone
diameter criteria were used to assign susceptibility or resistance of bacteria to the phy-
tochemicals tested: Susceptible (S) > 15 mm, Intermediate (I) = 10—-15 mm, and Re-
sistant (R) <10 mm [18].

Results and discussion. The results of antimicrobial activity of an ethanolic ex-
tract derived from F. vasta leaves against three Aeromonas strains are presented
in Fig. 2.

The largest inhibition zone diameter (20.63+1.44 mm) was obtained against
Aeromonas sobria (K825) growth, while the smallest inhibition diameter
(13.3840.42 mm) and (13.0+0.94 mm) was obtained against Aeromonas hydrophila
(K886) and Aeromonas salmonicida subsp. salmonicida (St30) strains, respectively
(Fig. 2). The ethanolic extract of F. vasta exhibited the intermediate activity against
Aeromonas hydrophila and Aeromonas salmonicida subsp. salmonicida (St30), while
Aeromonas sobria exhibited high susceptibility activity.

Species of Aeromonas are short, Gram-negative, facultative anaerobic, non-
spore-forming, motile bacilli with a single flagellum, and can ferment glucose with or
without the production of gas. They are 0.3-1.0 um in diameter and 1.0-3.5 pm in
length. They occur ubiquitously and autochthonously in aquatic environments. The ge-
nus Aeromonas is within the family Aeromonadaceae, which comprises of 14 different
species; among which, Aeromonas hydrophila is known to infect fish, reptiles, amphibi-
ans, and humans. Some diseases caused by A. hydrophila can spread from animals to
humans and vice versa (Pachanawan et al., 2008).
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Fig. 2. The inhibition zone diameters of Aeromonas strains' growth (1000 pL inocu-
lum) obtained from the ethanolic extract of F. vasta leaves (M + m, n = 8).

This study aimed to find a natural source, antimicrobial substance to replace an-
tibiotics and chemotherapeutics for the treatment of Aeromonas-induced infections in
fish aquaculture. According to our preliminary study and studies of other researchers
[24, 26, 28-39], it has been demonstrated that a number of ethanolic extracts derived
from various Ficus species and their cultivars showed antibacterial activity against
pathogenic isolates as well as antibiotic-resistant bacteria. The plant extracts of the
above plant species can be used as a source which could yield alternative drugs to im-
prove the treatment of infection caused by these Aeromonas strains.

The documented pharmacological activities of Ficus plants in relation to their
use as antimicrobial preparations are summarized below. Al-Fatimi and co-
workers (2007) investigated antioxidant, antimicrobial, and cytotoxic activities of di-
chloromethane, methanol and aqueous extracts of 30 plant species from Yemen. The
extracts were tested against Gram-positive bacteria (Bacillus subtilis ATCC 6059, Mi-
crococcus flavus SBUG 16, and Staphylococcus aureus ATCC 29213), Gram-negative
bacteria (Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC 27853),
Candida maltosa SBUG 17, and several opportunistic human fungal pathogens includ-
ing yeasts (Candida albicans ATCC 90028 and C. krusei ATCC 90878) and hyphomy-
cetes (Absidia corymbifera 100798, Aspergillus fumigatus 13550/99, and Trichophyton
mentagrophytes 05/2004). S. aureus appeared the most susceptible among bacteria test-
ed. Fruit extracts from F. vasta, the only Ficus species tested, generally were among the
most active ones against bacteria, though they did not inhibit E. coli and fungal patho-
gens. The only methanol extract of F. vasta affected S. aureus, although with compara-
tively high inhibition efficacy: inhibition zone diameter of 18 mm and MIC of
50 pg/ml [2].

Aqgueous extract of F. asperifolia Mig. stem bark assessed by Annan and
Houghton (2008) for its activity against a number of bacteria species (Bacillus subtilis,
E. coli, Micrococcus flavus, Pseudomonas aeruginosa, and Staphylococcus aureus) was
found to have a generally weak antibacterial action. The minimal inhibition concentra-
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tion of the extract for P. aeruginosa was 512 pg/ml, which was the highest value among
the tested organisms [4].

Maregesi and co-workers (2008) screened n-hexane, methanol, and water ex-
tracts from 39 plant species of 22 families against a number of bacteria (Bacillus cereus
ATCC 14579, Staphylococcus aureus ATCC 6538, Escherichia coli ATCC 8739,
Pseudomonas aeruginosa ATCC 15442, Klebsiella pneumoniae ATCC 13883, and
Salmonella typhimurium ATCC 13311), fungi (Aspergillus niger ATCC 16404 and
Candida albicans ATCC 10231), and viruses (Herpes simplex Virus type 1, Vesicular
Stomatitis Virus T2, Semliki forest A7, and Coxsackie B2). Gram-negative bacteria gen-
erally appeared hardly sensitive to the extracts tested, with MIC values of 1000 pg/ml
and (mostly) higher. Stem bark extracts of F. sycomorus, the only Ficus species exam-
ined, were active against Gram-positive bacteria and fungi with MIC 1000 pg/ml and
higher, while they showed comparatively strong antiviral activity [17].

Kuete and co-workers (2008) conducted a detailed study on antimicrobial activi-
ty of crude methanolic extracts and isolated flavonoids and isoflavonoids from F. chla-
mydocarpa root bark and F. cordata stem bark against 18 species of pathogenic micro-
organisms including mycobacteria, fungi, Gram-negative and Gram-positive bacteria.
Some crude extracts and compounds were found active against all tested organisms with
different level of inhibition. In respect to P. aeruginosa, F. chlamydocarpa crude ex-
tract was not active and F. cordata extract showed the weakest inhibition based on both
disc diffusion and micro-dilution tests (with MIC 156,25 pg/ml). Particular compounds
of these two species with generally the highest inhibitory activity, namely Luteolin
(from F. chlamydocarpa) and Epiafzelechin (from F. cordata), similarly showed the
weakest effect on P. aeruginosa at MICs 78,12 and >625 pg/ml respectively. In general,
P. aeruginosa demonstrated the lowest susceptibility among all organisms tested [15].

Further studies [14] focused on antimicrobial evaluation of methanolic extracts,
hexane-ethyl acetate, and ethyl acetate-methanol extract fractions, and isolated com-
pounds from stem bark of F. ovata Vahl., testing a range of microbe clinical isolates,
including Gram-positive bacteria (methicillin-resistant Staphylococcus aureus LMP805,
Streptococcus faecalis LMP806, and Bacillus cereus LMP716), Gram-negative bacteria
(B-lactamase positive Escherichia coli LMP701, ampicillin-resistant Klebsiella
pneumoniae LMP803, carbenicillin-resistant Pseudomonas aeruginosa LMP804,
chloramphenicol-resistant Salmonella typhi LMP706, and chloramphenicol-resistant
Citrobacter freundii LMP802), and fungi (Candida albicans LMP709U and Micro-
sporum audouinii LMP725D). The crude extracts and certain fractions and compounds
were found active against all organisms tested. P. aeruginosa was most strongly inhibit-
ed (MIC 156 pg/ml) by hexane 100 % and Hex—EtOAc 25 % fractions and two com-
pounds of isoflavonoid and phenolic nature. The crude extract showed a MIC value of
312 pg/ml and other fractions and compounds produced MIC of 312 to 625 pg/ml
against P. aeruginosa. Among all organisms tested, P. aeruginosa was moderately sus-
ceptible to the evaluated antimicrobial agents. In general, the most inhibitory-active
compounds appeared to be 2'-hydroxyisoprunetin (isoflavonoid) and protocatechuic
(phenolic) acid, affecting (nearly) all pathogens tested with relatively low MIC values.
Antimicrobial activity of flavonoids and isoflavonoids was suggested to come from
their ability to complex with the bacterial cell wall, resulting in the microbial growth
inhibition [13, 14]. It should be also noted that in the study of Anani and co-workers
(2000), evaluating plant antimicrobial activity by disc diffusion essay with the addition
of UVA exposure, F. ovata root and bark methanolic extracts had no effect on the
growth of P. aeruginosa [3].
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Assessment of antimicrobial activity of the methanolic extract, its fractions and
isolated compounds from F. polita Vahl. roots against a number of microbe strains
(Candida albicans ATCC9002, Escherichia coli ATCC8739 and AG100, Klebsiella
pneumoniae ATCC11296, Providencia smartii ATCC29916, Pseudomonas aeruginosa
PAO01, Salmonella typhi ATCC6539, and Staphylococcus aureus ATCC25922) revealed
moderate susceptibility of P. aeruginosa [13]. Crude extract demonstrated relatively
weak inhibition of this pathogen (MIC 128 ug/ml). Hexane fraction of the extract and
one isolated compound (namely, (E)-3,5,4’-trihydroxy-stilbene-3,5-O-4-D-
diglucopyranoside C,sH3,013) showed the strongest inhibitory activity against P. aeru-
ginosa with MIC 64 pg/ml, the value equal to that of chloramphenicol used as reference
antibiotic. Ethyl acetate and hexane-ethyl acetate fractions appeared ineffective [13].

In a study by Harikrishnan and Balasundaram (2008), the antimicrobial potency
of aqueous and ethanolic decoction (individual extract) and concoction (mixed extract)
of three common medicinal herbs, turmeric Curcuma longa, Tulsi plant Ocimum sanc-
tum, and neem Azadirachta indica, against the A. hydrophila growth was evaluated.
Among the decoctions, A. indica exhibited the most potent antibacterial property (P <
0.05) against A. hydrophila. Among the concoctions, both the aqueous and ethanolic
triherbal extracts mixed in the ratio of 1:1:1 had higher antibacterial activity (P < 0.05)
than the other concoctions and decoctions [11].

Conclusions. The ethanolic extracts of Ficus vasta were found to exhibit a
strong antibacterial growth inhibitory effect against three Aeromonas strains. The active
compounds involved in the anti-Aeromonas activity have yet to be identified. The eval-
uation of the benefit/risk balance for the use of these plants in the treatment of Aer-
omonas-induced infections in the aquaculture could be better documented in in vivo
study. A bioassay-guided fractionation study of the active extract of these plants is un-
derway to identify the compound(s) responsible for this activity. Thus, the findings of
this research contribute to an increase in knowledge about F. vasta, demonstrating the
potential of F. vasta leaves as a source of plant-derived antimicrobial compounds to be
used in fisheries.
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AHTUMUKPOBHAA D®®EKTUBHOCTh DTAHOJIBPHOI'O OKCTPAKTA,
IOJIVYEHHOI'O "3 JIMCTBEB FICUS VASTA FORSSK. (MORACEAE),
OTHOCHUTEJIbPHO LITAMMOB AEROMONAS SPP.

Ilenxana-Cagunckan A., Omoen 3abonesanuu pvio Hayuonanvnozo HayuHo-
uccnedosamenbeko2o eemepunapunaprio2o uncmumyma 6 Ilynasax (Ilonvwa);

Txauenxo I, Ocadoeckuii 3., Uncmumym Ouonocuu u oxpamvl OKpyicaroueu
cpeovl [lomopckoti Axademuu 6 Cnyncke (Cnynck, Honvwa),

byrwon JI., Hayuonanonvii 6omanuueckuii cad um. H. H. I'puwxo HAH Ykpaunwvi
(Kues, Ykpauna);

T'onuapenko B., JIbeoeckuti nayuonanvusiil ynugepcumem umenu Meana @panko
(/Iv606, Ykpauna);

Ilpoxonus A., bomanuueckuii cao JIb606ck020 HAYUOHALHORO YHUBEPCUMemda
umenu HUeana @panxo (Jlveos, Ykpauna)

Llenv dannozo uccnedoanus cocmosna 6 OnpeoeleHuu AHMUMUKPOOHOU aK-
MUBHOCMU SMAHONILHO20 SKcmpakma aucmves Ficus vasta Forssk. 6 omuowenuu mpex
wmammos Aeromonas (Aeromonas sobria, Aeromonas hydrophila, Aeromonas
salmonicida subsp. salmonicida). O6pasyw 1ucmoes F. vasta ovuiu cobpanst ¢ Hayuo-
HanbHom bomanuueckom cady um. H. H. I'puwxo (HFC, Kues, Ykpauna) u bomanuue-
ckom cady JIbeoeckoeo nayuonanvrhoeo ynueepcumema umenu Heana @panxo (/ve0s,
Yxkpauna). Ceeocecobpannvie nucmos 63sewusanru u comocenusuposanru 6 96 %-nom
omanone (6 nponopyuu 1:10) npu xommammuoi memnepamype. Tpu wmamma Aer-
omonas: Aeromonas sobria (K825), Aeromonas hydrophila (K886), a maxowce Aer-
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omonas salmonicida subsp. salmonicida (St30), esidenennvie uz 6udoé npecro6oOHbIX
pbl6, maxkux kak kapn oowviknosennwiti (Cyprinus carpio L.) u paodyocnas ¢openv (On-
corhynchus mykiss Walbaum), coomeemcmeenno, 6viiu nonyuenst 6 Omoene 3abonesa-
Hull pvl6 HayuoHanbHo2o HAy4HO-UCCAe008AMENbCKO20 UHCTMUMYMA GemepuHapuu 8
Ilynasax (Ilonvwa). Mamepuansl 0151 OAKMEPUOIOSUYECKUX UCCTIEO08AHUL ObLIU 635Mbl
om pulb ¢ BUOUMBIMU KIUHUYECKUMU NpoAsieHusmu 3aboneeanus. Haubonvwuil oua-
Mmemp 30HbL uneubuposarus (20,63+1,44 mm) Ovin ommeuern 6 omHoutenuu pocma Aer-
omonas sobria (K825), 6 mo epems, kak HaumeHbuull ouamemp 30Hbl UHUOUPOBAHUSL
(13,38+0,42 mm) u (13,0+0,94mm) — 6 omnowenuu wmammos Aeromonas hydrophila
(K886) u Aeromonas salmonicida subsp. salmonicida (St30), coomeemcmeenno. Oma-
HObHBIU Kcmpakm aucmoes F. vasta oxaszviean ymepennyro akmuenocms 8 omuouie-
nuu Aeromonas hydrophila « Aeromonas salmonicida subsp. salmonicida (St30); s
¢80t ouepeosw, 0nss Aeromonas sobria 6si1a xapakmepha evicokas cmenens 60CHPUUM-
YUBOCMU K 0eUCMEUI0 IKCMPAKmMa ucciedyemozo pacmenus. B oanvreiiuem, npu onpe-
OelleHUuU COCMasa 6ewecms, OKa3bleaowux aHMUMUKPOOHYIO aKMUSHOCb 6 OMHOUle-
Huu Aeromonas, odoaoicern Ovlmb NPEONPUHAM GUMOXUMUYECKUT CKPUHUHE JTUCTbER
F. vasta. /{1s oyenku 6ananca noiv3a/puck npu ucnoib308aHuL SMuX pacmeHull 8 jede-
Huu Aeromonas-uHOYyuposauHvix UHGeKyuli 8 axeaxyibmype OOJHCHO Obimb 0Cy-
wecmeneno ucciedosanue iN ViVO. B nacmosuee epems npoeooumcs (hpakyuoHuposa-
Hue, onupaioujeecsi Ha pe3yIbmamvl OnpeoeieHuss OUOAKMUBHOCMU COeOUHeHUll, coOe-
PACAWUXCSL 8 IKCMPAKMAX, 0151 udeHmupukayuu coeounenus(ii), omeemcmeeHHbIX 3d
MY AKMUBHOCMDb.

Kmoueswie crnosa: Ficus vasta, Aeromonas sobria, Aeromonas hydrophila, Aer-
omonas salmonicida subsp. salmonicida, aumumuxkpobnas axmusnocms, Oucko-
ouggysuonnwviii memoo baiiepa-Kupbu, 5manovublil SKCmpakm

AHTUMIKPOFHA E®EKTUBHICTh ETAHOJIBHOI'O EKCTPAKTY,
OTPUMAHOI'O I3 JIUCTA FICUS VASTA FORSSK. (MORACEAE) L]OJO
LITAMIB AEROMONAS SPP.

Ilenxana-Caghincoka A., Biooin szaxeoprwsanv pub Hayionanbhoco Haykoeo-
0ocnioHo2o eemepunapHozo incmumymy 6 Ilynasax ([lonvwa);

Tkauenko I'., Ocadoscvkuu 3., Incmumym 6ionoeii ma 0xXxopoHU HABKOIUUHLO2O
cepeoosuwja Ilomopcvkoi Axademii 6 Cnyncoky (Cnyncok, [onvwa);

byron JI., Hayionanvnuu 6omaniunuii cao im. M. M. I'puwxa HAH Yxpainu (Ku-
is, Vkpaina);

T'onuapenko B., Jlvsiscvkuil HayionanvHuti ynisepcumem im. leana @Ppanka
(J/lvsis, Ykpaina);

Ilpoxonise A., Bomaniunuii cao JIb8iecvkoe0 HaAYIOHAIbHO2O YHIGEpCUmMemy iMeHi
leana @panka (/lveie, Yrpaina)

Mema oanoco 0ocniodicenHs noai2ana y UsHaA4eHHi aHMUMIKPOOHOI aKmMueHo-
cmi emanonvHoz2o excmpakmy aucmsa Ficus vasta Forssk. wooo mpvox wmamie
Aeromonas (Aeromonas sobria, Aeromonas hydrophila, Aeromonas salmonicida subsp.
salmonicida). 3pasku rucmsa F. vasta 6yau 3iopani 6 Hayionanvnomy 6omanivHomy ca-
oy imeni M.M. I'puwxo (HBC, Kuis, Yxpaina) i Bomaniunomy caody Jlvgiecbkozo Hayio-
HanvbHo2o YHigepcumemy imeni leana @panka (Jlvsis, Yrpaina). Ceixcosiopane aucms
38adxcysanu i 2omozcerizyganu 8 96 Y-nomy emanoni (6 nponopyii 1:10) npu xiMHammuii
memnepamypi. Tpu wmamu Aeromonas: Aeromonas sobria (K825), Aeromonas
hydrophila (K886), a maxooc Aeromonas salmonicida subsp. salmonicida (St30), euoi-
JIeHi 3 8Udi6 NpicHOB0OHUX pub, makux ax kopon ssuyaunui (Cyprinus carpio L.) ma
pauioyscna ¢hopenv (Oncorhynchus mykiss Walbaum), eionogiono, 6yiu ompumani y
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Biooini 3axeoprosanv pub Hayionanvnoeo Hayko80-00CHiOH020 8eMEPUHAPHO2O THCMU-
mymy & Ilynasax (Ilonvwa). Mamepianu 0131 6akmepiono2ivHux 00Caiodcersb Oyau 63s-
mi 8i0 pub 3 BUOUMUMU KIIHIYHUMU Npossamu 3axsoprosanius. Haubinewuii oiamemp
30nu npuenivenns (20,63 + 1,44 mm) 6y8 8ioznauenuit wjooo pocmy Aeromonas sobria
(K825), 6 moii uac, sx Hatimenwuti oiamemp 30HU npueHivenus (13,38 £ 0,42 mm) i
(13,0 £ 0,94mm) — 6ionocno wmamie Aeromonas hydrophila (K886) i Aeromonas
salmonicida subsp. salmonicida (St30), 6i0nosiono. EmaHonvhuii ekcmpakm Jaucms
F. vasta npossueé nomipny axmuenicmes wooo Aeromonas hydrophila i Aeromonas
salmonicida subsp. salmonicida (St30), & ceoro uepey, ons Aeromonas sobria b6yna xa-
PAKmMepHa 8UCOKA CMYNIHb YYMAUBOCMI W00 Oii eKCMmpakmy 00CAIOHCYBAHOI POCTUHU.
Haoani, npu eusnauenmni ckiady peuouH, wo HAOAOMb AHMUMIKPOOH)Y AKMUBHICb
gioHocHo Aeromonas, mae Oymu 3pobaenutl ¢imoximiunuil ckpunine aucms F. vasta.
s oyinku Oanancy Kopucmo / pusuk npu SUKOPUCMAHHI YUX POCIAUH 8 JIKY8AHHI
Aeromonas-indykoeanux iHghexyitl 6 akeaxyibmypi mae 0ymu 30iUCHEHO OOCHIONHCEHHS
in vivo. B danuil uac nposooumscs pakyioHy8anHs, wo cNUpacmovCcsa Ha pe3yivmamu
BUBHAYEHHSL OIOAKMUBHOCIE CROYK, WO MICHAMbCA 8 eKCMpPaKmax, 0s ioenmugikayii
CHOMYK, 8I0N0BIOANbHUX 30 Y0 AKMUBHICD.

Knwuosi cnosa: Ficus vasta, Aeromonas sobria, Aeromonas hydrophila,
Aeromonas salmonicida subsp. salmonicida, awmumikpobna axkmueHicms, OUCKO-
oughysitinuti memoo baiiepa-Kipoi, emanonvhuii ekcmpakm
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BIOXIMIYHI IIOKA3ZHHUKH KPOBI KPOJIIB M'SICHOI'O
HAIIPAMY ITPOAYKTUBHOCTI 3A 3I'OJOBYBAHHA
MAJIOKOMITIOHEHTHHUX KOMBIKOPMIB

AxcbonoB €. 0.' M. 1. c.
Iacturyt TBapunHunTBa HAAH VKpainu

B cmammi suceimneno pesyrbmamu ekcnepumMeHmanbHux 00Cii0NCeHb OI0XiMi-
YHUX NOKA3HUKIB KPOBI KPOJLi8 M SICHO20 HANPAMY NPOOYKMUBHOCHI, BUPOUIEHUX 3a Di3-
HUX YMO8 20018].

1Tiooocnionomy MONOOHAKY 320008Y8a1U MALOKOMNOHEHMHI KOMOIKOpMU, 3 pi3-
HOI0 CMPYKMYPOl0 ma CNni8BIOHOUWEHHAM KOMNOHeHmis. Y po3pizi mpbox 00CaiOHux
2PYN BUKOPUCTNOBYBAIU eKCIPYOOBAHI 3¢PHOBI KOMNOHEHmMU, PO30INCHOCII MidC epy-
namu 3abe3neqysanu uwiaxom smenuents yacmku aumerio 3 70 % oo 50 % 3a macorw
ma iOno6ioHO 30LNbUEHHAM 4acmKuy 3epHa coi. Bumicm cinnoeo 6opowna 6 payionax
ycix nopignroganbHux epyn cmanosus 10 %.

Bcmanosneno, wo 6ioximiuni nokasHUKY Kpoei Kpoie 00CIIOHUX 2PYN 3HAX0OU-
JUCA Y MeAHcax Qiziono2iyHoi HopMu.

Toxpawenns piHa i NOBHOYIHHOCMI NPOMEIHOB020 HCUBNEHHA MEAPUH, 34 pa-
XYHOK RIOBUWEHHS YacmKU coi Y ckaaodi komobikopmy xkponie I1 i 11l epyn na 10 i 20 %,
CHPUATIO NIOBUYEHHIO 3A2ANIbHO20 PieHs Oiika Yy cuposamyi Kpoei. Taxk, y kponis 1l doc-

! Hayxosuii kepienux — 0. c.-e. 1., npogpecop Iomimyn I. A.
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