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DETERMINATION OF ANTIMICROBIAL EFFICIENCY OF PROBIOTIC
LACTIC ACID BACTERIA STRAIN IN THE MODEL
OF EXPERIMENTAL VAGINITIS

Babenko L.P.}, Dekhestani S.H.?, Kopteva T.A.}, Meleshko T.V.3, Boyko
N.V.3 Lazarenko L.M.}, Spivak M.Ja.!

D.K. Zabolotny Institute of Microbiology and Virology of NAS of Ukraine, Kyiv, Ukraine
%Institute of High Technologies of Taras Shevchenko National University of Kyiv,
Kyiv, Ukraine
3Uzhhorod State University, Uzhhorod, Ukraine

Introduction. The balance of vaginal microbiota clearly correlates with the
amount of useful lactic acid bacteria (LAB), and a decrease in their number in cases
of dysbiosis causes colonization of mucous membranes by pathogens and
formation of pathogenic biofilms. In this work, attention is paid to the use of probiotic
agents based on LAB in the treatment of infectious and inflammatory diseases of
the genitourinary system. Unlike antibiotics, probiotics exhibit their antimicrobial
efficacy without harming health, on the contrary, contributing to the restoration of
normal microbiota of the genital tract. That is why the development of such drugs is
extremely relevant in our time.

The aim of the work was to determine the antibacterial effectiveness of
L. acidophilus IMV B-7279 probiotic strain in the model of experimental vaginitis in
mice by studying its effect on the vaginal microbiota.

Materials and methods. The study was conducted on female 6 weeks old
BALB/c line mice. For bacterial vaginitis modeling mice were intravaginally infected
with a daily culture of Staphylococcus aureus 8325-4 and Candida albicans U-2681
at a dose of 5 x 10 cells (each) per animal. 24 hours after infecting, mice started to
receive into vagina suspension of lyophilized probiotic strain L. acidophilus IMV B-
7279 in saline solution at a dose of 1 x 10° cells per animal once a day for 7 days.
The control group intravaginally received saline solution. On the 3", 6", 9" and 12"
days after first administration of probiotic strain, vaginal discharges were collected
from the vagina of infected mice; isolation was performed using uniform sterile
cotton swabs that were placed in test tubes containing 1 ml of sterile saline solution
[2]. The aliquots were tested using selective nutrient media: BAIRD-PARKER-Agar

with addition of 15 eg/ ml of S.quweug 8826 ci num

that has plasmid-based resistance to gentamycinum); KF-Streptococcus agar;
Candida MEDIUM; MRSA, Bifidum Agar (Merck, Germany; Mumbai, India). After
cultivation -48h, th@nﬂmbér(bf,coldniesrper Retti dish was counted.

All received digital data were processed using the computer program Epi Info
(version 6.0) by the method of variation statistics using Student's criterion. The null
hypothesis for the control and experimental groups of comparison was checked
using non-parametric Kolmogorov-Smirnov criteria. Differences between the groups
were considered statistically significant at P <0.05.

Results. The results of the conducted studies showed that the simultaneous
infection of mice with S. aureus 8325-4 and C. albicans U-2681 led to a significant
change in the spectrum of vaginal microbiota. Thus, S. aureus 8325-4 was present
in the vagina of infected mice throughout the observation period in a stable large
numberi 4. 4 N 0.08; 4.92 N 0.09 anf e6™%ndna"
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days of observation respectively. L. acidophilus IMV B-7279 administration to

infected mice led to decrease in the level of S. aureus 8325-4 in the vagina on the

39 6" and 12" daysi to 4.22 N 0.06; 2.1 N 0.02 a

respectively. We also detected a significant increase of microscopic fungi amount in

the vagina of infected mice on the 39, 6" and 12"days of observati c

0.12; 5.15 N 0.1 and 4.85 N 0.08 Lg CFU /[

Lg CFU / ml in intact mice (P <0.05). L. acidophillus IMB B-7279 administration to

infected mice did not stop the development of infection process, and microscopic

fungi were present in the vagina in high quantitesi 2. 17 N 0. 03; 3.55 f

N 0.08 Lg CFU 6%andip™ days of abseratich respectively.

On the 3 and 6" days of the experiment, the number of LAB in the vagina of
infected mice that did not receive probio
and 2.05 N 0.03 Lg CFU/ml reshdcUABweeel vy (F
completely eliminated. The level of Bifidobacteria in the vagina of infected mice that
did not receive probiotic bacteria also d
the 3" day right up to the total elimination on the 6™ and 12" days.

On the 3 6" and 12" days after infected mice started to receive
L. acidophilus IMV B-7279, there was a slight increase in LAB amount compared to
infected mice that did not receive probiotic bacteriai 2. 1 N 0. 07; 3.4 N
N 0.04 Lg CFU/ Pto0.05).d sapidomhilus IM\éB-3279 did not caused
an increase in the number of bifidobacteria in the vagina of infected mice i on the
3day of observation their number whasd 2. 15
12" days bifidobacteria were not present in vaginal discharge samples.

Conclusions. Intravaginal administration of L. acidophillus IMV B-7279
probiotic strain to infected mice increased the number of representatives of normal
vaginal microbiota; antagonistic effect of these probiotic bacteria on opportunistic
microorganisms was established. L. acidophillus IMV B-7279 didn't stop the
development of Candida overgrowth, but it could become an effective probiotic for
the treatment of other urogenital infection diseases, in particular, of the vaginitis
caused by S. aureus. According to its medical prospects, L. acidophillus IMV B-

7279 strain requires further study.
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MICROBIOLOGICAL ANALYSIS OF THE INTESTINAL MICROFLORA
FOR DYSBIOSIS IN PATIENTS WITH CHRONIC HEPATITIS B

Sklyar T.V., Lavrentie v O KBul&ina G.S.
Oles Honchar Dnipro National University

During the last two decades there has been a significant increase in the
incidence of chronic hepatitis [1, 4]. It is known that in patients with chronic
hepatitis B there are significant changes in the condition and work of all organs,
and, first of all, organs of the gastrointestinal tract. It has marked morphological
and functional disorders of the stomach, liver, pancreas, gall bladder. Violation of
the secretory-enzymatic activity of these organs undoubtedly leads to an
imbalance in the colon microflora [2, 3].

The purpose of this work was to research the quantitative and qualitative
composition of the colon microflora in patients with chronic hepatitis B.

Microbiological analysis of the intestinal microflora for dysbiosis in patients with
hepatitis B (n=35) was conducted. Changes in qualitative and/or quantitative
composition of the intestinal microflora were observed in each patient in the
experimental group. Among representatives of indigenous microflora, a significant
reduction in the number of bifidobacteria was noted in 68%, lactobacilli i in 85% of
patients with hepatitis B. Excess of titers of lactose-negative [ .coli strains was
observed in 22% frases, and yeast-like fungi Candida i in 35% frases. Opportunistic
pathogenic enterobacteria were present in 77% of the clinical samples. The
representatives of Klebsiella genus were found in 31% of patients with hepatitis B,
Proteus genus i 20%, hemolytic [ .coli strains T in 26% of the patients. In this study
of antibiotic susceptibility of opportunistic pathogenic enterobacteria strains isolated
from hepatitis B patients with dysbiotic intestinal disorders, it was found that
representatives of the genera Klebsiella and Proteus were the most sensitive to
ciprofloxacin (73% and 72% of cultures, respectively); lactose-negative E. coli
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strains T to amikacin and ceftazidime (75% of cultures), cefepime and ciprofloxacin
(62% of cultures); hemolytic E.coli strains i to ciprofloxacin and cefepime (78% and
67% of cultures, respectively). The most resistant of isolated strains were oxacillin
and doxycycline. Oxacillin inhibited the growth of Klebsiella strains in 9% of cases,
lactose-negative E. coli strains i in 25%, hemolytic E. coli strains T in 11% of cases
and was ineffective against to Proteus strains. 73% of Klebsiella strains, 86% of
Proteus strains, 62% of lactoso-negative E.coli strains and 78% of hemolytic E. coli
strains were resistant to doxycycline.

The obtained results indicate that chronic viral hepatitis B in the experimental
group of patients is accompanied by severe disorders in the colon microflora:
increasing of titres of conditional-pathogenic microflora associated with decreasing
of titres of bifidobacteria and | actobaci
continuous monitoring of the colon microflora in patients with chronic hepatitis to
offer rational schemes for correction of dysbiotic disorders.
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THE IMPACT OF BACILLUS SUBTILIS AND BACILLUS PUMILUS ON
PLANT PATHOGENIC FUNGI

Chekhun K.
National University of Life and Environmental Science of Ukraine

In recent years the principles of plant disease control are changing drastically:
chemical fungicides are replaced by biological control methods. Biocontrol is not
only cheaper for farmer s, but al so doesnbo
human body. That is why the search for biological control agents against fungal
pathogenic microorganisms is important. They are a valuable alternative to chemical
pesticides. Biopesticides represent many advantages in term of sustainability, mode
of action and toxicity compared to chemical pesticides.

Bacteria of Bacillus genera are well-known producers of a variety of antibiotics
and serve as biological agents against many phytopathogens [Lee et al., 2017].
They also produce metabolites that affect bacterial and fungal growth [Stein, 2005].
The capability to produce spores make them exceedingly resistant to unfavorable
environmental conditions. Most antibiotics isolated from Bacillus are substances of
protein nature - polypeptides. For instance, the species B.subtilis produces more
than two dozen antibiotics. It has an average 4-5% of the genome on the synthesis
of antibiotics [Stein, 2005].

In the present study, | define the anti-fungal activity of two strains of Bacillus:
B. pumilis and B. subtilis which can be considered as a potential source of microbial
biofungicides. The effect of Bacillus strains against six fungal pathogens: Alternaria
alternata, Bipolaris sorokiniana, Risoctonia solani, Epicocum, Fusarium oxysporum
and Fusarium graminearum was studied. In vitro antagonistic assay was performed
according to the dual culture method. Samples of bacteria were spotted at 1 cm of
the edge on potato dextrose agar in Petry dishes. One day later a representative
piece of fungal culture was placed at 1 cm from another edge of the plate [Milner et
al., 1996]. Each sample of fungi with bacteria has been made in three replications.
There were also three control test plates without bacteria. Fungal inhibition was
assessed after 4 and 7 days by measuring the radius of the fungal colonies in every
Petry dish. The antagonistic activity of the studied bacterial strains was estimated as
inhibition of the fungal growth in comparison to a solely cultivated fungal colony
[Elkahoui et al., 2012] and represented as the inhibition index (I, %).

As a result, inhibition index by B. subtilis is: Risoctonia solani i 42,3 %,
Fusarium graminearum i 25 %, Fusarium oxysporum i 16,5 %. In other samples of
phytopathogens inhibition was not observed. Inhibition index by B. pumilus is:
Risoctonia solani i 41 %, Fusarium graminearum i 21 %, Fusarium oxysporum i
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16,6 %, Epicocum i 2,5 %. | can say that the use of Bacillus against Alternaria and
Bipolaris is inappropriate - they are not exposed to this bacterium. The presence of
an inhibition zone between fungus and bacteria without direct contact indicated the
production of some diffusible non-volatile metabolites by this strain, antibiotics or
wall degrading enzymes such as chitinases and glucanases that break down
pol ysacchar i de-glucang thareby dessoyiagrall wdll integrity [Tapwal
et al., 2011]. Since these strains have shown selective action in vitro tests, further
studies are necessary in vivo - in green-house and field bioassays.
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fruodrdfJARrRY SR ¢}l [su3 [ (Ul 86RR l
IrRtovoed [ [1MRER B sS¢lvevz 1R Hs t R
LV VLS LrrRARARE ST O 3Mm SU[ 200t
]l sdzZC 560,11 ) O Otetsoa ©O [. ¢., sBLLYBOL) 9
{J] csBlsjSCdzO vVStOddO [ JBdIlsj He

HtSLHOdd] BBl jrdsdtecdyimMédrn Skd skt ) |
d ttJHOCIsdtetseo Odzdwv 6 j dzts BB W ezl jdldsfy wiz! dizj d3ls B diz fi
WEZzdzH Odgj dzls Odz! dets? Bdtdztedyj MEts?2 dOESd, dats
1 Csdesdzd yd MS d 4 9" GBHT . L Yd dz" d3qd HisC ©L Odz0
kZsedyj mMédr SCkdz bkte SO HdwW yjdise O d N
fMtej H' [ JOEKD dzd L Btsdzj Jsr Mywjunilsded yJ dzL dtetso Odzdz’ =
fzBdzd c Oyd?2 -2006 1 EXBH O, ) Cslsster n ftoedojt
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Ptotsy O2 detsmis d Ctsdzyd dzlstcOydd BISC IstsS Md dets o (
GJ ddtsdisHdW dydteso Odadzts 2 (17) 6 iz joigts tzfMm s tc d
ftejorh jdzady Ftoesy O2 desisd Y% [dzOR & Cigtgf L r fy tsHotds O @3¢
L dzZOydlilsj dz' dets o3j dzr h d2 Htetsyj dzls € s5dzls @dzd d&zOyd d d
1 sdz hddzmlseats wWOLWJ "N jdade » S BBRBPlunBedEy OF
35S { te s d3ts Ipteaotor( P) odtekzmMO® &sLOdSd yojlsdas? C O
mosaic virus, CaMV) - CaMV P35S [2]. C Ists Mmddz' dz" 2 CtsdemisdIlskzilsd o dz
sBifMmfjudoOshd?2 orfmsCdj Ektwsedd Myt Mindd ¢,
v eoMmJj~ Ydzj @EUEMorisECGadliflower mosaic virus, Figwort mosaic
virus, Carnation etched ring virus), ¢Gjdssdi
dzOdiay d J Heo lzn fles@clststotso . v 0O¢, z o dtekzmO
dHj dzelsdW dydtetse Odz HO O HfltdiclststcO, dded yd d sz
stcOdzlmCtedf stso . 1 jtcor 2 twOmMftsdzty jdz fjtejH 6§ dz
GJ desdz VI d mMfsmsemlsokjls LtOdNStedtiyyd®d Hidgvs ,
6j fdadcoydd odok®ddydidjjds MmjHdd] dlsOydd 1 Ists
MsmMlseadzv jIs 35S, vyt d Bk NdeeMivdzg 3. 0 Odzd j |
1 smMdzj Hs9 Olsj dz! desflsd f osdBslIststc® P35S o t©OLd
Bsckls tslsdzdyoOls! Mv -H@E ¢ tctsdsfmHddHcj@Rddder = h Is O d3d
o dqkzmtse, BsHdWJECOYd?2 o o jClststedzr » S tdzmistclz €
Md dzi Sydosdzdese s ftesyj MmO, v O¢, fzlsj d3 SHizY dzd €
toj edsdzO 3j Y HEz dziz Cadrljl IO HAEEBH: OB3ASIO dz Iz M d dzj dzdzr 2
Pe35S, ftcj HMIsOo dzstinitizd A ts B8 js& difs My Is - tcOL d3j tots
fosiislsstesdy d dzd & eV H dztys B ptoy Of 2 HEzB dzd te s
tsB dzOMls 1 dgn Odzfnj 6 © [ 4, 5] . l twjLkd O] HO
OCIsd o dzsmls fiosBslststc O, Colstster 2 dmMf sdzr L zj Is
( dzOf tod d&3j tc z LMONEZL®).C Iz
tOLtcOBSIsOdzs d tSikzBdzdS o Odzs Btsd s s Yy §dzd

CaMV P35S, dzj S slsster j dL Clstster n f tod C
stecOdzdL Oyd 4 2 i ts n GlezatOmals d Qrganzhttbn  for
Standardization,| SO) , [ OtetsmisE L 503, SlsH j dzi dzlsdgg s t

flsOdzH Otelsdzr 7  3j ksH o t5yjQuCted dsy fo, S I @L O tods |

HilsjSydd 1 f M Isd2, MtsL HOdzdzOW kyj dgr ozd
(Shanghai Jiao TungUni ver si t,y) mMgpidussoRly 37 dJjlssHEs
CaMV P35S, dL S8zl COyd Mise J dzdatsife 5114 Uz d dzd da
s tc HJ dzj dzd W Cesdzd yd mMlse © dz0 smdzets o § d3d IstsH
g OCydd (1 Ar) ddz@omdggasisSH®]Ctesydyise [ 6] .
ftcO2 B34 tetso o 1 At dmf sdz! L zs smw d o §C0OyJd MmMise

OkzOkzdL On, O dzj CBlstster | 3j stsur O Visldztzg I3®w " of Asfy
ZOL 8 Odzd W gz, dets dzj Y tsfdzj HisO Olsj dz' detsflsw &5d,

lted orBBBty dBjlstsHtses Hjlsj Cydd dzOBBtOItstedd
ofnj cts, By HEZAdZOGESHA d3d d dzOydesdzOdz! dz@ dsd Mls(
ZOkzydzer &3d fkzBdzdS Oydwddd dzdet ©LOL g O™ MO sds:
fsfmdzj Hizeh j2 o90dzdHOyd, 2. ddzj HizjIs Blsd3j sdIls’ ,
Btsdzr hsets Ctdzdyj Mlso ©® dJj ssHSO, stsdzs Cts yYyOMmls
ftesyj mMm o90dzdHOydd d d&J )y zOBtcOIststedz" = dMmMmdzj H
IstcOdzinG j dgdz" = MBB' Isd 2.

v OCOVY fotso PZOO o MHjjdy HZ ZOtesH dzetsd3 d dzfisdIskz Is
(I'nternational |l ife science institute) (1

84



Btsdzj j 100 zOB stcOlststed W n ftesOdzOdzd L dtets o OdzC
MCteddeddze ® CaMV P35S W& HiljSydd 4§
B IssHEBUASHES d J dzj HsMIsOIsC d, ¢ O¢ dzdL ¢ Ow Y
otsMmMftesdL 9 sHd dii3sfls f sdzlz yJ ded J dztsy desf sL d Is
tcjLizdz sOIstse . s OC Y J ftocso jHjd2O BYyjdzeC O f{ted«

RjlssHiss HjlsjSydd CaMV P35S &0 otfm:' & toj .
ftosH | GIsdzMmistce  tcts 9 O dats, Yls ts HOo O BjlstsHO dd3j &
dzd dzj 2 dats 2 ttj et Mindd d dzO dzd y Qd3Y degidRtts dgtdpls o |
sjMmMlsdtelzj &3 = tBEOL Yyons [ 7] .

J tcjLEzdz sOIsj] McOodedlsj dzt detsects OdzOdzdL O 2
35S, tslstsB tc O dzdz" - dL s zB dasCjRo O dzdz s O dz @t
fls Odats o dzj dzts, Yls ts ) Btsdzr h d dzfpls o j Bj stsH d
2 d&3j to, tcOMY sdztsy j dadz" 2 L O ftoj HJ O] (
Bttt 0, 0 o MOk On fMew L r o Oded W f te
Hdatsdzlz € dzj sIsd H dz" § singied rizddeotidel potgnorpiism, SNP)

8] . [ dh H dzw Istsci: Bj ssHise fteO2d3j tor d L
sdzfj to Olsdo dzs?2 tsB ZOMIsd P35S. [IlsfklsMise d
fzj Hiso Ols j dz* detsfylsd P35S d / ddzd dz@dzdy

jiese d LtsdzHtse ftod dMftsde  esO0&d dlshh® s
dodetsets tojLiEzdz OO ftod MmCtoddad dze j Y ¢
COds OB dzdW JS Oydd, dejHBfEMsdB & § OtcO
ster sB dzOtclzy ddzd Ctdemj tco Olsd o dzlz® sB dzO
fklsjdz MjCoj dzdtcso OdedP'3 5 Htc t=iids Is ttlzts 5 J il
G
o3
d

&
mé“

jdgdzgr » MtsBrIsd?2 d t©OLtOBSIsOdd dser j
r HdlsdSydd +Iss82 Ctdinj tco Olsdo dzts?2 5B dzC
dZ¢® CaMV P35S tBdOtekzyjdz » 23 EddS$O
dudztsls: ¢j df degfig s dI® Jtod Ctsdzdyd Mise g
35 EMisOdgtso dzj dets rtstetsh jj Mstslse jlsmlsadj d3j§
dZOyj dzdw d&dd Ct HdzW COYHBGEH IsjMmisdtetseo Odgdese s
r dzv dMmedze yj dedvw dzj Msslse jIsfmised?2 d ¢ tctse dzj

L v I A A A o V)

BilssHO®R] 1At MO2lsrw {HOREE G s 980 dad dzs € O dzq
Csdzffj tco Olsd o dzr A sB dzOMlsw A q Br IS i jyd!
fsfdzj HisO Olsj dz' desfyls 0] ORf dzdW dydtctse Ols

Ctsdzj tco Olsd o dzlz © z tcOL dz" ~ Istc ©OdzM G § dzdz" ~ Mt

tcOL tcOBBSIsOdz tsBh d2 iBjIstsH MC o dagfdzed® Ja M\ ddg 3)E
Btsdzr hdd3 sroOlstsds | [ MmMtseriIsd?2, yJ d3 mkh jmlse zs
v0Cddz BBEKOL 503, OCIskzOdz dzr &3 ( Yy dzj mMstsB te
MisOdzH OtclsdL s Odzdetse s d3gj sSsEHO HjIsj Sydd CaMV P
Cotetej SIsdgr j tojL zdz IsOIsT Is j Misgfhtejsd Odig Y dz@B tf tde@flo
omMftesdL atsHd dssMmiIs( .
[ dIsj tQlskztcO
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[MsOdedz’ &3 YyOMmMtsdzs o jdzdC O €' dz €' Mlst totsB' s
dzsodr hIsOd3 o B OL dHts Oz igddZls ‘cae B dzs e ' Ydzts OFC e
ssdBz difgdzedzdBd W jtedsj dels' @, O kOCHKY §sh-2Ck d
' B yded 3 o dzOMls drous@daty d3d , "  ss Ydsdgd OMY j ¢ s OB
5O odStSEdiifOdezfh do BOLdH' BB yYyils'a, Hts o't
Hjtcjotstez2dz' adzdr ctcdB' 9, rnOtOCIsjtedzO dzOW o dzg'

Mz MistcOIsdzets’ MY Jjydwd ydz' mesdzriskz {58 Yy §H o) 8z dzdzt
fitemMfjSlsdodeddsd ©BO ' ClsOdBd HEMd HYjddz?" B' 5C 5

[MS d € o ddz dg Eklsotstes ‘Is! W HEYJ] BOGOIS
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ftcjf OtcOls' & dzgj o' HitSo' HO' fwOClkdudedds o dBsEC
dzj sBr' Hdzedr HtesHEZYjdzls' 0 d2 cdesdz’ sdydedm W § ted
CGiljtosfsdz Bjte" & to' Ldes’™ HtedtesHJ.

O3] lsytgtctsBtslsd BERZo Hsh k¢ OCIkdoeodedr ftotsHEz
Hjwedn hlsOdR' o BOL dHdz® dz! HAIEfTRY G dzjecdzaz’ o .f sSMis Oo dz
fJjtiHBOYOdzsmw odte’ M jdzdzw IsOCdm L OHOUY:

AeodL dzOydlsd o cdatsdz sqyudzz OCIsdodz fls! Hjwed

' H' BteOlsd dzQ2OLHIdxfpjddzls dorn dz' 6 detsdz’ Isd ydzd = § ¢

Antsmdz Hdlsd sy dzde ' fls! odStstedMisOdzdzy o' H'

&' ¢dz dzo 3 fdedm M sdzkz C .

J] "cdz’yg ttecOdz ydzed?2 fodetsHdzd? Gjljts] sdz

olststeddzdzdn h OteOn  Cfdz dsdf' datlzets ® ) ls tzelzC o fpdzfsdglz L o ' H
Codzsodzgdr St tsdzj dals' © ttsmdzd dededr IsC Odzad dz, W €
Mists’ Is! dzOtc’ o dz L GJ d3' yd dz¢ dztsw @diFgls d =l d35 M® dzddd
MsOdesoadls ©'H 18 HB 30% Mkats'™ &OMd [ 3] . A
Hisfyd Is 9 jdzdC " 2028 " dzr € sfytsts 9 ' dzzdats f'"HHO' s fy
sl C ZOH @O dgllzd 3" Yydes i3z o " Hdztsh j dzdz'] ' dg' @ de'dalz’ dzjntss
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Hisfdls! MSEZOHdEz mMfsdkzSk, Odj yv M d&zOHd Mmis:
o' Ldedr Bsdesdz’ tededr B dzsC ' 9 ; o f'  ditydpts dff tihdz H dz
Widzg dzff tetstf OdzO, cGtsdzsodzd s yddesdy S tsdg’ W ted dztse d

VL tejLEzd OIs' fteso jHjdzedr HEGMdzZ HYJ d odL
htsHts MkeMistcOlskz Remd&Rzoll MBOUzsb tzgp dets, Bverse 2 N
(T. versicolor), M.gig (M. giganteus), II-M (l. lacteus), S.hirs (S. hirsutum),

3. (T.hirsutum) d&z' g dzetsdz’ Isd ydzO L tesmMlsO' dzO 14 Hisskz J ¢
KM-2 (I. lacteus), H. annos. (H. annosum), 4. (T. versicolor), T.bif. (T. biforme) i

Ldzdy z2° Is+ fyw . [ OC M B3O Az dzlz dz' G dzgtsdz' Is d M.dar 0¢ |
(M. giganteus)d&z© 14 HtsBEk W jted3j dzlsOy’'~ (231,88 BH/ A

Ttekzdzskzs ydm: dO o MmMlsOdztse dzj dzd = S Isd &3O dz! dzd -
tclz2 dzz s ydn dz' cdz' dz W jtcd3j dzls' o BOLdH ' sd3 yj IsC
LHOIsdzsmIs” HIS GCtsdzo j tefp’ dz' G dz'W dzoL 0§’ Offsddefs-m Is9 * H,
[ .gig (M. giganteus) His B ' tSH J MlstczC y* ° dz' ¢ dz' dzo d3' Mmdzd -
mMkeMistcOIsd: HJSCBOIsdJoadzd?2 Ctsetst, (Btest, (st
sO ojtBd ( tlkzdzsk® ydm: dZzO dz' sjtcOlskztcdzdr H O
tc z ¥ dz O dzdz" d&z' ¢ dzg' dzo 3" Mded B d3 [z gign KNG O fgigalsteus) " Is © &3
f o4 H Mlis Ode@z] tdaOm .

(om0 h " . . 1 " M.giganteus h
-
——
==
- J
tdizdesS 1 1T 1 ddzOd3 SO Ctsdzo jtefm' °  fizigig dz' dzo d3' M
(M. giganteus).
l dL dzOyj esstc O MSfigdad’ Is+ mMqw  H ' dz° ¢ dztsdz' Isd ydz

dz' y fMHB MisteOlsd. ¢ dz02 di3j dz" & dz' ¢ fiztgirl ks ¢ Y delzv OC
HS HjCBtcOlsdo dzseéts S ttel Iz,

1020dh O Ctsdgojtef)' W o cdz dzo 3" Mz 7 Mke st
hlsOdkz MYftsMmisjtc' O Is! fw zO Istcj Iss HB.gidz Hs
(M. giganteus) telz 2 dzlz o Odz'd dzo dg" &) dz’ Mz MistcOls d Ldedy 2°
MY j ted Bj dzls kz, s sy d&z@ fswhddlsd Istsde Odz
dLotsHdIs! HB Isjtd3 ydes™ " dzOSIsdo Oy® ¥ ted3d
[ sdz' HY J dg hisOdsd tkz?2 dzkzs Is! ftedB dzdL dats {1
fMisdis: mMv o MmMEeMistc@®B ] CstBdftitfdss0" LIsOMRE H
CotcdMmMlsOdegdz?y E B' Glsj mdesdzse " 7 .
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cBdad/idsdf el . | dE[dusigCdaOd6. 1 25 M.
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HisMW ¢ dzj dzdzv , f toctsB dzj d3d , fjtwmtf jSIsdoad. // ] " fdzd €
4.321 46.
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CREATION OF A CELL MODEL FOR STUDYING
EPIGENETIC CHANGES UNDER STRESS

Ismayilova G.l., Garagozov T.H.
Institute of Molecular Biology and Biotechnology, Azerbaijan National Academy
of Sciences, Baku, Azerbaijan

Epigenetic is one of the most important topics in the field of plant genetics. It is
a promising aspect to impart plant stress in different plant species. Many scientific
studies have been supporting the development of plant genetics. Plants produced
vegetatively in tissue culture may differ from the plants from which they have been
derived. Two major classes of off-types occur: genetic ones and epigenetic ones. [1]
Genetic changes are known to be the traits preserved or inherited as a result of
mutation, which are manifested genotipically or phenotipically in each generation.
However, there are recent reports on non-inherited traits or the facts that the
appeared traits do not cause any changes in genome. The new research area
studying these processes is epigenetics. It is known that epigenetic changes allow
adapting to the fast-changing environment, and they are of great importance for the
natural selection and other evolutionary processes. Although the plant renewal
ability from in vitro cultures of cells, tissues or organs had been known for a long
time, the transformation of a somatic cell to a plant was a great issue for 25 years.
All of the major epigenetic mechanisms known to occur in eukaryotes are used by
plants, with the responsible pathways elaborated to a degree that is unsurpassed in
other taxa. DNA methylation occurs in CG, CHG and CHH sequence context in
plant genomes, in patterns that reflect a balance between enzyme activities that
install, maintain, or remove methylation.[2]

In vito plant cell and tissue culture techniques are the basis of many
micropropagation and breeding programs for scientific research. Plant tissue culture
involves organogenesis and embryogenesis, and the outcome depends on the
different conditions to which the tissue is exposed. Plant tissue culture is a stressful
environment i high relative humidity, low light availability, low ventilation rate and
high concentrations of plant growth regulators i for plants that need to
rapidlyghange their molecular regulation in order to respond fast and efficiently
during cell division and growth. [3]

For this purpose, the idea of looking at the plant cell culture from the beginning
is of great interest. Because the culture itself is a stress factor for the plant, and
changes are necessary. The first changes of this time is called somaclonal
variability[4]. However, here is the creation of the cell culture model from the
selected target plant. We conducted these studies on several varieties of wheat
flour. Approximately one week after cultivation, differensiation processes were
initiated in the cells at 2.4-D cells, and the cells were divided and multiplied. This
stage is called the initial or | Passage. Each passage takes 28-30 days and is
subcultured the next time. The goal is to develop a cell model in the field of callus
cultures and to carry out researches in the future by creating a cell model. In spite of
the extensive epigenetic investigations performed in the world, epigenetic changes
at the level of tissue culture under in vitro conditions have been studied in
Azerbaijan for the first time. Wheat was chosen as the study object because of the
great demand for this plant and its convenience for the research. Local and Vforeign
wheat genotypes (durum and bread) were chosen.
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e (a) As can be seen from the figure, callus
formation in some wheat varieties is fast and good (a),
and some have gone weak (b).

Of course, at this point the stressful environment
affected the callus. Subculturing processes are
repeated in the next passages. Each time the
developmental indications differ depending on the
genotype. The received callus cells will be used to
maintain the next target and cell model. Callus cells
selected in the next stage of subculturing were used to
obtain plant regenerants. In this case, giving both
hormone and light is another stress affliction. After all
these stressful effects, the
regenerant samples taken
from the initial plant
specimens for the study of
epigenetic researches will

by be compared. Degree of callus formation and

morphogenetic ability of these plants were
evaluated. The primary stage of callus formation and
the following processes were registered in the initial
explants cultivated in the  Murashige-Skoog
[5] nutritional medium. Subcultivation of the callus
culture is necessary to prevent the deficiency of
nutritional compounds. Plants differ in their callus
formation ability and morphogene areas. These indices
are especially low in foreign wheat varieties. The main issues are the increase in the
callus mass and proliferation intensity during choosing callus mass having
morphogenic areas. In this way, the plant regenerator is shown. It has been
discovered that some wheat varieties are regenerating, high in ability to respond
stress, and some in weakness.
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EFFECTS OF NUTRITIONAL COMPONENTS ON IN VITRO
MORPHOGENESIS OF THE SHIRVAN-SHAHI GRAPE VARIETY

Sadigova E.E., Garagozov T.H.
Institute of Molecular Biology and Biotechnology,
Azerbaijan National Academy of Sciences, Baku, Azerbaijan
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The object of the studyT Shi rvan Shahi grape variety 1

Azerbaijani varieties having the greatest medical, technical and economical
importance in the world. This species was cultivated in the Kurdemir region
according to the "Khiyabani" method using the wild form grown in the East Tugay
forests. At the beginning of the XX century the sowing area of Shirvan-Shahi was
more than 500 ha in the Kurdemir region of Azerbaijan. However, nowadays the
population of the Shirvan-Shahi variety has been almost completely destroyed. In
vitro microclonal propagation was carried out to save and preserve the genefund of
the ancient, aboriginal Shirvan-Shahi grape variety [2].

The research on biotechnological reproduction of an ancient aboriginal grape
variety Shirvan-Shahi was conducted with the purpose of preserving the gene pool
and restoring a population of the variety of commercial value. In order to develop
clonal propagation approaches in vitro in relation to the variety Shirvan-Shabhi, the
concentration dependencies of the influence of morphogenesis on the intensity of
growth processes of tube plants were studied and optimized in vitro. The effects of
nutritional remedies on the morphogenesis of plants during microclonal reproduction
were studied in vitro. The correlation between the changes in the mineral and
organic components of the medium at separate stages of cultivation of microplants
was established under in vitro conditions. The features of rhizogenesis were studied
at the stages of microclonal reproduction. Toxic effects of some antibiotics on
morphological indices were studied in vitro when obtaining cuttings having rooting
ability. The carried out researches confirm that the population of the Shirvan-Shahi
grape can be restored using both developed methods in vivo, and methods of
biotechnology in vitro.

Micropropagation allows using the limited number of distant genotypes or new
perspective varieties in the selection process, rapidly obtaining virus free planting
material, long-term preservation of plant samples at low temperatures [1].

During micropropagation new plants can be obtained from plant parts having
totipotent properties-e mbr y o, seed, stem, shoot, r
artificial nutritional medium, under aseptic conditions.

Microclonal propagation of grape plants is performed in several stages:
preparation, explantation of the initial tissue or plant part, propagation of the
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obtained explant, increasing tolerance to environmental conditions, root formation
and the transfer of plants from test-tubes to the natural conditions. The experiments
comprise the first three stages of the microclonal propagation.

Various modifications of the M-S medium were used to study the influence of
nutritional components on morphogenesis of the grape plants [3]. In the course of
the experiment, approaches developed for the propagation of grape varieties of
Europe-Asian (I and Il groups) and American ecological, geographical origins
(Iand IV groups) were applied.

Table 1.
Development of the Shirvan-Shahi grape variety under exogenous induction factors
(The approach applied to the European variety groups (I, 11)).

ELEMENTS (1 Var | Var | |
Macr oel e meg + +
Mi croel e me + +
Thi ami ne 0.1 0. 4
Pyri doxin 0.1 0. 2
BAP 0.1 0.1
CacCl 4. 40 4. 40
Gl ycine 1 -
Aspartic 0.5 0.5
Mesoi nosi 50 100
Sucrose ( 20 30
Agar ( %) 0, 7 0, 7
pH 5. 7 5. 7

More vitamins were used in the approach applied to the European-Asian
variety groups compared with the American variety groups and concentrations of
the nutritional elements also changed.

According to the above indices, removal or addition of any of the nutritional
components and changes in their concentrations had an effect on the development
of the Shirvan-Shahi grape variety. Increases in the thiamine and pyridoxine
amounts at the beginning of cultivation had more effect on the plant growth than a
decrease in the mineral content.
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Table 2.
Development of the Shirvan-Shahi grape variety under exogenous induction factors
(The approach applied to the America variety groups (lll,1V)).

ELEMENT Var Var VI
(mg/ 1| (1IN) (INB)
Macr oel ¢ + +
Mi croel ¢ + +
Thi ami ng - 0, 2
BAP 0, 1 0, 1
Ca(;l 4, 4 4,40
Mesoinogy 100 100
Sucrose 30 30
Agar (%] 0, 9 0, 9
p H 5, 7 5, 3

The effects of nutritional medium, and physiologically active components on
the plant growth and development under in vitro conditions have been studied. It
was established that high sensitivity of the Shirvan-Shahi grape variety to changes
in concentrations of physiologically active substances was related to genotypic
properties of the plant.

References:
1. Hussey G. In vitro methods of plant propagation // Sci.Hort. 7 1975. 7 V.24, Nol. i pp.
16-20.
2Panahov T. M., Salimov V.S., Zari A. M. ¢Vine
publishing house, 2010.71 p. 224.
3. Murashige T., Skoog F. A revised medium for rapid growth and bicassays with tobacco
tissue cultures // Physiol. Plant. i 1962.7 V.15.7 pp. 473i 497/
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