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PECULIARITIES OF BLOOD SUPPLY VESSELS IN
SUBINFRAHYOID TRIANGLES IN HUMAN FETUSES

Popova Iryna Serhiivna
Assistant and PhD student at Department of Histology, Cytology and Embryology

Scientific Supervisor i Tsyhykalo O.V., MD, professor

Hi gher State Educational Establ i shmen
Medi cal Universityo, Chernivt

Objective . Knowledge on medical embryology and peculiarities of
prenatal topographic and anatomical development of neck structures give a
profound understanding of organogenesis that is crucial in the practice of
pediatric, angio- and maxillofacial surgeons [1, 2]. As the number of
anatomical abnormalities of blood vessels rises, data on normal intrauterine
human development can help in understanding pathways of congenital
malformations and ways for their surgical treatment [3].

Aim . The research is aimed to study morphological and topographical
peculiarities of blood supply in subinfrahyoid region in human fetuses
during prenatal period of ontogenesis.

Materials and methods. We have examined 15 specimens of human
fetuses (5-8" month of prenatal development (PND); 82,0-311,0 mm of
parieto-coccigeal length (PCL)). The material was obtained and studied at
Chernivtsy Regional Pathologists Office. In order to visualize necessary
structures in the infrahyoid region we have used complex of morphological
methods: macroscopy, microscopy, three-dimensional remodeling and
statistical analysis. The study was performed in accordance with the
provisions of the Declaration of Helsinki on ethical issues of studies
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conducted with humans (1964-2008), Ukrainian Ministry of Health Orders
) 690 (23.09.20009) , ) 9 408.08.20122. A12. 200
specimens were obtained from ectopic pregnancies or spontaneous
abortions, and no part of the material gave indications of possible
malformation. Approval for the study was granted by the Ethics Committee
of the HSEE of Ukraine fiBukovinian St a

Results . Anterior group of neck triangles, subinfrahyoid ones in
particular, receive blood nourishment from internal jugular vein (1JV) and
common carotid artery (CCA). Both of this blood vessels are found
laterally to vagus nerve during neck dissection of fetuses. To find these
main vessels of neck, we have used a line that connects the middle of
postmandibular fossa with sterno-clavicular joint. During fetal dissection
it is seen that CCA lies medially to medial neck line, and 13V lies slightly
laterally; posteriorly to these structures a vagus nerve can be found. It is
also commonly seen that the upper root of ansa cervicalis passes
anterior wall of CCA. This root is formed by 1% and 3™ rami of spinal
nerves. CCA originates from branchocephalic trunk on the right side and
from aorta on the left side.

Bifurcation of CCA in 7-8-month human fetuses on external and
internal carotid arteries is to be found on the level of superior edge of
thyroid cartilage or on the level of hyoid bone. CCA bifurcation is visualized
as two branches of internal and external carotid arteries going parallel from
the point of their division. External carotid artery (ECA) branches into
superior thyroid, facial, lingual and occipital arteries. ECA is seen to
originate in the borders of carotid triangle nearby anterior edge of
sternocleidomastoid muscle.

To estimate topography of CCA in 8-month-old human fetuses we
have used a longitudinal line that passes place of omohyoid muscle
intersection with lateral edge of sternocleidomastoid. Right internal jugular
vein is located laterally to right internal carotid artery in superior neck region
and laterally to right CCA below the hyoid bone. Posterio-medial wall of
internal jugular vein has topographic correlations with right vagus nerve and
diaphragm nerve laterally. Anterior surface of right internal jugular vein is
covered by sternocleidomastoid and omohyoid muscles. Medial and inferior
third of right internal jugular vein are located much profounder to
sternocleidomastoid and omohyoid muscles, as it is in topographic
connection with anterior scalenus and diaphragm muscles on lateral
surface of wall and with infrahyoid group of muscles on its medial surface.

It is worth to mention that fascial sheets and spaces of fetuses are
seen to be much thinner in morphological structure, comparing to adult one.
This fact can give predisposition for quick spreading of odontogenic or
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pyogenic complications through fascial spaces in postnatal period.

Conclusions and perspectives.  Topography of crucial blood vessels
that are responsible for blood supply of subinfrahyoid structures in anterior
neck region, tend to have definitive morphological composition with a
moderate topographic variety in fetal period during intrauterine
development. We find it important to continue research on gender and age
correlations of abovementioned structures in different periods of
intrauterine human development.
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f stclzh j dada” jdzgjted jIsdydetscts tsHzdg' dzlzls O te tstfn@dq
f " HodhE'Is! Mw od3 Mls Od H' 9. J toj L zdz' Is¢
LsCtej BO dzdmlsw IsO f Octsdz o, Ldzdy ' Is! mw
fsmMikzred o ' HdZOdzdz' 'L odMmsitsy Isj i3 J tcOl
9" HB YO Is! MW L dzOydz L QifdidsBS op taddshirjslia] df Qo
d Hts. , 2015) , L dzd ¥ J dzdzv o tctsy OF O ' dztsH
Yyomkz cddablg'f dzsd mcés mHZGWED © h s dOMmlsOos
9dCdzd ¢ O Is! o d mdr Odada” sO 9" H &3] tc O dzdzv
stcQo 6w dzd Misdr tosfdzd dz, Otcalzgft€ = ‘00 WCO ¢ daxsiCts o
dkzrntso ' wddd BkEhCtsHYyE® Is! Mw Co' sCBso stec Od
WstcdBzs Is fqw . [ dilsw, wCj fyddz®' o06w dzkzlsd
Co'IsCtsoadr BRIstsdz o, f dzsH ' 9, hts LOoadWwWLE
tetsmiskzls! (sdzd dzj dBlotseo Q Of IsHjtdad,Ists20 0 v € 6O dac
L ojddSts C'd¢ ¢ sk thdz@defig € @, Oz iR KHE
ZzO 1 'dHERsdZzOT ey CO, 1 d sy jlstetso s CO, 1
stedisz. vtz edeoyjddzy W' Mkatse ' ¥ 2O

[ ijlstss HOMdGHy J eatzhddzO0dz' L. of dzdeok MmME-t
ftso ' Istow dzO Oy j dzdzv dzd mMls€ ' o Hjte] o dz
dzOMOH Y j dedzV .

r sfpdz" Hy jdzdzv Mils® 2CtsMmis’ dzdfmlsC " &9 Hjtcj o
GOtWw Yysets o' stew fsotsHddzd o sfMlsOdadz H
BsH | dz desdBz OGO Bd L 13 odH' & HJjtej odedr
fOcetsdz 0 tbdzsodzé oOdzd ' H otSHESE f sd3" h
mMkrtse ' & Mlsostecs 9O0dzd L O HEBftBSEtE 9 4 dzls c
oMsOdztso dz¢ 9 Odzd dzO o' HMIsOdz ' HIs A w0 dzdzv
l " Hdes M dzO@ o todzstd Winls M ¢ df@s O A0 HRBR e Odzd  dzd
‘s j o OzOdsd 15, 30, 45 ° 60 feddddz

79



fshCHYjdadzy "7 LOdzztes 9O0dzd E HCI wC { toc
B SBHBEABR A . A [ Oysiétsea O (1 JMMdztse O, 20
fso’ steWwd3 H' dzv dzOdzd zg plcS'cds E&BrAz stclz 9 dzO M) dz
WIBW  Isddzz. t sLtcORtsoakzoOdzd f dzsh 2 Eh CBBHYJ

VL Y tce dz 028" dzh fshCsHYEs ! Mw MmEA
yJ ted L 15 DOl dadvidg Qlzercus rubra, Acer pseudoplatanus,

Catalpa bignonioides ( B ' dz h %) , 1 0dzd fn lsfOEds@ EasiGia
pseudoacacia ¢ tolz Yy lz ' vsj tdywL. 30 ~noddzddz t' o J dz
LicsMIsO* dzy L dzOy dzts, Odzj Yd ted L 45 "9 ddzd
dz02 ° Mis sls dimug laetdas, Quercus rubra, d3j dzh j Ader
pseudoplatanus, Catalpa bignonioides, Tilia cordata, © z Acer platanoides

Yyd 2?2 GsCOLddS d3d dzh d2, dz' E Yt jtcj Hdz |
f zOMIsd dz¢ © MEtekzykz’ Is+ Mw. 1 028" d O Ml 2¢
[z Rhus typhina, Ailanthus altissima, Phellodendron amurense, Quercus

robur, Acer campestre.

V dzdtfdz2 WHepGBgeddzl &' X MEatse " ¥ d&O2MEIsls’
dzd mMlsC o Ul dn laayidzQdiercus rubra, Acer platanoides,

Catalpa bignonioides, Acer pseudoplatanus. [ d fls $Rpbinia
pseudoacacia MS ez ykze Is! Mmw . YjtejlL 30 ~ 9 dodzd dz
LB ' dz hlz' Is! mqw . dadiiddlydzos'ls ' flzOMmlis Catflph s OC t
bignonioides. mOtc ©C Is j tc dzts, hts dz0@28B " dzv 0§ Zh CsH
odH(d, hs 2 . yJd tce dz' , O dzj mMskzy ' dz z h
o d dzv IsAcds gdatanoides, OB s L Odzdh O° Is+ qw  d3O2 3§ IO
COtelsddzO LBjtc' G-BYFozifdzdzs’ 2t 4Fkzrtso " 6 .
odweddzdmw dzd i ls € Rbds tyghide® AiRotidzE ditissima,
Phellodendron amurense, Quercus robur, stsBlsts k& Isdrs Y J © dH
yJ tce dz' L QAces choyeddre, sdizh C tsH Y j dzdzv dzd MmiIsC " o
LB dzt hlz' Is? Mw .

v ¢ deW'dzvmimlils® 2C° Mis dzdmlsCsoadnr f dzOMmIs
s Istew L dz2Oydets L tetsmdzO. vyjtejL 15 ="oeddzd
Eh CtsHY j dzdzv o M Bidztsdatdr s @atalda bignonioides, - s Y O
o' dz ' dzj 9%)Xzd S Hd Mk DB 9o Robihidg®éyutbododzia® ¢ o
Yjteodze , MStekzyk s mw yjtej L -IS30F o Hedzffcdzflzld. HI
CGOWyYytsets s Istew dz0 dzdmlsSd Jjtej o Oy dats’
odCdzdC O dzgjojdzdSd?2 o' HMsltsE "2 " CBHY

s OCdds yddetsds, dz0@2B' dz2' " yklsdzdo dd&sd HIEs ¢
9 Yd'teodedzdf dz ° dzd mlsQlfus lae®iS, Quiercus wuyazd dz W €
Acer pseudoplatanus, Catalpa bignonioides, Tilia cordata. 1 ©2 e dh O
M 2¢°" Mis! odwe dzv ‘ Is+ Mw Rbus tguhimds Ailenthdss  § dzO
altissima, Phellodendron amurense, Quercus robur. v € ‘ figigye {f dzv
mis' 2¢°" Mis! dZdmis¢ " 9 BEEZO odmMsEtsr d&GO2YJ
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sdlstse jdgj L' ddMmisC' & §OHO' yklsdds ' fils! =
102 Mstlsd "j EZwOyjddgy dzdMmisC' o Mmyismlsj te'
o C' dzy' Mjtef dgv.

l1Tovvstwzy?2J1 o] cAwegeds ?f w [ R
MUSCARI BOTRYOIDES (L.) MILL. (ASPARAGACEAE JUSS.)

I vst duy w

182y . 1., 1EHYOC 1. 1.
vyjtedz 9 j Yy’ $d2 &OYy SdzOd dzd?2 bkdz 0 eidlsjl ' o,

[Hd2dd L Oofmf j SIs" 9 odeoyddedzy (tsflzdzvy’
d3' dzdzd @ sMis R BW ks ydd- L dz0¢ w(
B s zdzwy' 2 dtsdil tc' o dz . v O¢" H Odz H
OHOf Isd o dz' B3 » Odz' L o3d, hts LOBJLY jyke s
st ddEj d&dzd - Zdsse On mMitei Hsoadh O, sy’ dzd
fsfzdvy' 2 Is© tots L-ticES Big[sdfls 5 2O HL ts otds) ¢ s d3d dzH
srtesdzed SO o' Hlsotstej dadz? odHbk [ 1].

[ O toiBasfislfOdzso dIsd thtse dzd o sMis* o dzlz Is t
BV sdzse ' yYdzs®™ A3 dzdzd o ts ) ldMuscari batpjoide® . o dzd n
Mill. T i J toj Hidz' asH | dzdzts ' o tetsf jJ 2 M Csedns " aidat 2 dgd
Otcj Odzlz, L Odzj j dese 5 Hets | tsdotd dzts 156 & daf e aff O dzéiz
f tcd tcism s tc ts dzdzd d3 do 1A IS O Ridf 2

1 O Odz' dzd 2 MO tbgirgddles s Y dzv ° CteO dzd S (
Kj dzlstc Odz! dzts”’ lsuCh * H'dadsH j dpdeiesf d [ 3] . 1 0 s
o' HBdRRd?2 "L 1 O0COttf Ollsw [ 2; 4] 1O 1td¢ Ot

[ Oljtc" Odzd Isg Odgj Ilstswdz HdAdzv HSMdz' H Y J dade
Hislsted d3Odzdzy d3 i3j ssHdCd dzj o dMdzOy dzd o t5° d3ts
! SEBH A2 i Nk thdtrgnides ' (WtsY 2 dzviy ' we OrasO dzC * o ! € ©
tsB dz. |, b dzv Isdg,dzm sC foz. tc . l dhcdz] 8 0Od dzliz@eds,y d
1 s zdzZw iyt e OridsOdzS " o ! €O tsB dz. 0z, © &Y Is iz fi
StcOMmdzsmils©o y* , BtSlsOdz ydzO fOBOWISE O i tcC
Ftesyddu fdolzdz CO dqOf Zdzv T wuo GrsOdzS * 9 ! € C
tsB dz. |, | BtotsH jddzC ' BIis&zd 2 Mic 1 intisg Gase dz, Mz d
I s zdzv Y 'ivwe OrdisOdzE ' 9! €O 5B dz:dg, BO dedin) + Cf
1 BH' dzdzv , (ztstshagdh pozi2 sz dzv it wj Mz’ 9 j Yy €O S
vilsstetsy d dzj Uz ¢ dfdz’ tpds’ s ¢ 5 dz. . stsfisd dzy’ ,
J 24 dz, Zr®ydk g ik Sd Lz dzWiji'\wvos Otctf Olsfyp! €O &
s Wy o Mmidf d 2 Cds dz. fn d3ls . 1 M isd dzts, Rabigits tc d dzdz'
pseudoacacia;} s zdzv YT WONVOt]f Ols! €O tsB-dz, , S8BT o
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Mdgls 1 2Zh Isd dets, ¢f IO OESL te" HY J dad 2 o 9 dad dzd
&z Hsfzdzvy vV 90t Olsfy! €O B &ZOMIs’ ;dz, |  dats
f" oHjdzdzO CBdZ. M. mtdktse j y!', mbdazdktse j Yy

l tetso j Hj dzdgv BsteW sd3d Is te d Yy dztew thotry@idz®) dz' L Iz
L H' 2 Mdzjsdgslesde® Gy dz2¢d 17 thodghistdr tcds ndezd
(dBB) T HBO Y dd2O ydB lzdzd dzdff te (f dgB) ,yd B zdzd dz ( &3d
C'dzr €' Mis!  dzdifplsLo' yod dZO" If. j)tch % 5 Tdzqiddgdad ( d3
fjtohtsets dzdmMeSHGso(ddRO, HTckzc tse s T dzdfiplfUz® ( d
HicEtsdzdMIsC O HEFER) 2@ Istcj s s i tdigd @€z0 ( d
stcjIs! sG & dzd MO T (odgdf)tslsO 11C 90" sCtsdetsmiz
12ih dqed dzO@ € 9 ' IsC midastlpzy o dd§aiz) i)z Yle3T B s Wz! € d3bif)s !
Co'IstsC E Mmkyei Hstdss ¥ dd40Is . §yo * Iskf dadd te(d dixB) |,
syodathd ( BRB)I ,HBSDHJdZ2O Co ' sSCtsdz ¢ d dadyde s
f sHOdz h s MisOIsdMmisdydest tsBtetsBCts¥ HOdzd R
Excel ' 19t atG stOcCadz! detsff ted 2 dgW Isd d3d d3j IstsH

l dzzlste’ h dzt s s 2dzv y' 2 dzkz 3" dzdzd @ * Mls H t
sy’ dz¥f 9 Odzds BIS@ sk stk 98 OHOIs Yydesets SCtsj W' y'
vfpdzZ H L O 1. A. JOC ddd3 [ 6] dzOBI ¢ tod 2 dzgv Is
L dz&D15 %i dzdL ! S d2OVO01 2,51 g toj Hz 25,% i
odmMsCd?. 1ob6wL ts€C 3" sL dz0¢ Odzd o dL dzO
Csj W' y dz'dalg’” ddats’ Ctstej dzw y ' ° 1 tets dzO (r
Cstej dzv y' 2 detsets OdzOdz' L 2 o dL dzOyOdzd) ‘LdeH j G|
S.0)ydzsB ded s [ 7] .

tdLbkdz sOIsd H slffods Gidgty edelzj. dzts ,M. Bots/oides dzw
A~ OO IsjtedzO MjtejHAW IO dzdL! CO 9o 0O&L OB J d
oMmMjtjHdd fkzdzvy 2. wjtcjH kM 7 HBMd H
B' dz h sfls’ ftsf zdzw y' 2 dz02B " dz' h a3’ dzdzd o ¢
Co'lsCsdz Cd ddy@VB 4T 996K d HEdy G&O My
VO 32, 72), - ("ldstg ost@R4,80), 2- (14,69 OV 031,92), 3¢ fs
(13,130V04 1, 55) ddfmisS  o. 1 02dzdy ' L dzOyj dz
oMlsOdzetso dzj d27 Hdzv I[sOC dV=781-1dZQ 66,0 Wo6) HIsED yhddd
(V=1027-21, 64 %) ydB kzddedaD34-2:0t508%5d dg) (SO h d1
(V=10,98-19, 58 %) tsyo "  Isddz .

1 08@dh d2 tc' o j dz 9 Otc' OB j dz' detsfyls” B ' dz
fsCOLddC &9 MftsMmisj Wis@O&d , £ "t R 3R\ tcwddls fr
h adMmMsCd?2 OHOYIOY 2dzd?2 slsjdzy Oz 2 ff &
[ " dz2 B30 dz' dzj L dzOy J dzdzv CsdW' y* " dalskz 9 0Ote’ (
9 H3 Yd dzts o tsmsB ddz fsfzdvy' ’ 'V, hts o
f zOfmisdydz mis! y' " fsflzdvy’ "’

l1ted HBMdzZ HY J dzdz' It sdztse ' ydes®™ y' dz' md
ZO2odhd?2 " dgHjCfp " dzlsjctetso Odesfls’ sfmtse d dz
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(1=6985%) IsO=¥838%)w dzO2dedy yd L dzOyj dzdzv y!
LOtej ' Mistctso Odzj 2 =q1B§5czw y ' dzvl Vi j (" lls d sy
fsColbdaddzdo O Is! mMw o27B4%.O- 21, 32
l " HEB®BE, h 5 tc' o j dz BeteW sdzse * Ydzts’ Y
90t ¥ LOdjydts o' H il el Odzdzr © Mlst
z i3ts o ‘dzlsj cGtetso Odz' Mis! BsteW sdzsc ' ydats’ 1g]
19008 yd d2O0 yJ By dzO0 { ok Biistdtsigls O s i
B'dz h flddB3Od dzdr Ed®ktse OR, NL GaERO* yHfj
fllstej Mtsodn YW OCItste' o .
s dMsC odCtsted fjla®dzdn HY j te

1.2y ' d. ;1 .1 OtcfuOdz [ntsB dzd o sMIs” BsteW sdzse ' ydas’ (

Centaurea carpatifip (Porc.) Porc. [ " M s dzd ylsoa ts Octetsddlonts d3j dz' «
4. 122550

2.y jeotsdz® CdzgdcO® uvCtO dgd.  shozddedzd? Mo ls /
| dzs B Oz s dzfy @ ezl o dats 4 3 2 .

3. Pinar S. M. Fidan M., Erojl u H. Muscar.i botryoi
Family Asparagaceae from Turkey. Tée¢rkiye T
5. T1R19. ddi: 10619159/tutad.368374.

4rG)h @z e dzc @ Oqz.. H I { .5 diSTd=iFS toy dzj ‘ fsfzdzv y' 2 dzgj
9dH" " ® twSHE Muscar.i (L.) Mill. (Hyacinthacea
... COd¢H. B' tsdz. dzOES : 0 3ls.00uYOEG K s H,Y GASASOSH. ! 1
5102ydo 1. [ Olsj B3OIsd yd ME Ow fls @R frplsfl€@xzdoC j1. €
[sMCo 0O : 1 0ECO, 1990. 206 Mm.

6.] OCddz | . dIstedy dsfizsmMCo O : 11 MhOWw hCEsdZO, 1990.
7. d&zssdadp. 9. vSpvie ddzd dpjldasStfszdiv.ydd wjHSECIdR 9 dHTBSO
Isd stedIsdud MSdJ sfdztso * d B ssHdCO dLrizud ddw
vdzde jtemdIlsj6HOOW2QHI3. 439 M.

8.zjtMmlss ¢ [ . [BWtsdse ydzO ' dlsjctese Odz Mis' twj fte
tcOtcdIsj Isdzd n AOBJ W s 9 LEtO defMm! CtsEts 1 sdz' iy
Pdz 9 jtemdIlsjlsk. wjte'w B' sSdAd4" ydz©0. 2017. -~ 76.

o1 ¢J wy AJusvuvovy[w R [ UL W [ R
1] ¢ v RrR1ACER CAMPESTRE L . U [ W)l RM

(s{J A4 wyrrRm vf [ dm A4 Jrswff?ua?s 1]

Jtedetsteyze w. 1.
SORO WU ! dzr M) S22 d2OyY' sSdOd ded?2 kdz o jtemdlsyIs

ABSted3O dzdfmistse 5° f zOMmisd dz¢ d 9 Oy dzd o 5
hts L Odzjydls! " H hqiesCsets CigtfsjeC lstolz] 1 €t
sz Hdzd €' @ tshedzdets fftcdo jtolsO' ko Ockz W
mMee 88 dzj dzOf tcOo dzj dz C'dz €' Mmdg 9" HO3 dzdatsfr
&z' osets BtSCk E B' &ZOIjtcOdz df®] .Md dzfsE ©d dedf
Wz Clskzs ys® OmMdd3j Istc’ o kzw ®©13'ddzie dzth) d dnds g w35 d ) IS
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Bsdz' Iststed dzG Iz, sMC"  d €d L OcOdz detseo ' HEsdBRJ d3
B' dzOIls j tcOdz! dzgdr Mt ddz & tOL " [2lf scI tocl dzEHAI.
FtcB Odz L so OQdedr Mispdaffletsts” 2 B 5" dzgH d C Oy ' 2 dzt
~nOOCIsjtedL z8 Is! MW dH j tdjtD dzB j LidtsEfoigdiel H dz' s
Cod3tf dzy S Md L Jj dzj dgj dgdzv [ 1, 3] .

[ dzv OdzOdz' L 2 W dzzC Iskz® ytsAcer Campesgg ldic* dz
f'H BtcOdets H"  dzwdeC d L to' L dets® * dzlsj dzmdoe dz'
to' L dztst L OBtolzH dzj dgtsig§ 01 s @6z dgdzf 2 MiOH, Is 1
okddzj dz dedy' € bhPtsMmy (fsBddLE WOCEAd IjIk
sjrdesdzsd ' 2 k£ Ise Otcd dedsdyi§leodz 'dB. telizpjBufu ) dzOtetsH
(fsBdzdL 2 cutft@®gelz | O&)d dz2 vds@C O 1 n OtcOC Isj
dzj L dzOydzed d3 tkzatsd3 Istc O dzMmff siEls kdz! Nis s Hitkalp @@vdgin (ot
[ dzve d L dzOyJ dzdav Wz Clskzs yts’ Ofmddsj Istc” dz
B3 stsH J[C.g OF Otetso O [[.[4]] dz'lsOz g PsdzE o O [ 5] .

l Mis Odats o dzj dzts, hts dzO2 d3j dz" | L dzO0yJ dzdzv
zdmMisSsodnr § dzOMisd dzsS, AQumpPdste,) tcbizts w tzts ) kz@
9 O2tdz 1 tlksOd ydsects MOHEZ (OH®&@O7H) tg] DO,
hts LicsMisOdzd o btsyy' 2 ° 3 (lOBdz 1).

v OB dzd yvw 1

1 8C0OLdedCd tof adgw WdzECIlskzs ys™ OfMmddzj ste”

Acer campestre L.oa dzOMOH Y J dedgV -~ -ld§SH ‘s @ d§g W dz|d' 5
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1 sCOLded & W adzlz
. C 0,0075 0,029 0,029
Ofmd d3j Iste
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1 JJdz CSedsoa © [ 5] stsyc¢ © 1 9" Hifflstdses’ HIOO
&zO02B " dz b G lsd 3O dzA.daspestredzy v BB z2 * 3 L C
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99000 @3z’ HM SEHisME sdzOdzd Isd [L. PO BB ts dztf 650 dz'C
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Elytrigia repens.
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l " sOdz' sjlsdzO MlstekzCIskte® IsO wC ' mdz Isd1
Leonurus villosus

Vdisodzj g qy OMmMlsC O tetsdzd dz| 1 dzOyJ c ¢ fMmdzd 2

Yyd destf sff zdz 9 kOdz IsjIs| " deHJ & yJ destf ¢ |
a b c wCtsmls
Bromopsidetum 0,1333 | 0,2000 | 0,6667 0,1667 Hy tted Md
(inermis)
calamagrostidosum
(epigeioris)
Bromopsidetum 0,4667 | 0,3333 | 0,2000 0,4000 ftesyoe " Is

(inermis) variaherbosum

Dactyletum (glomeratae) | 0,4667 | 0,2000 | 0,3333 0,3333 ftesyoe ' Is
festucosum (pratensis)

Elytrigietum (repentis) 0,3333 0,0 0,6667 0,1667 Hd §tej M
bromopsosum (inermis)

Elytrigietum (repentis) 0,2667 | 0,0667 | 0,6666 0,1667 Hd §te] M
festucosum (pratensis)

Elytrigietum (repentis) 0,5333 | 0,0667 | 0,4000 0,3000 otc' 9 dztso
dactyleto (glomeratae)-
festucosum (pratensis)

Elytrigietum (repentis) 0,2667 0,0 0,7333 0,1333 Hd Jtej M
lamiosum (albae)

[ sy J, Istciglf Qepdatus villosus His Edise d3' MyjL tets
M csotsHy 2° Is! Mw Cadz B HdW Jtjdzy Oy ' ¢
o' Hftso ' Hdzts, OCIsdodzddzs fteswWotsdy o' SOz Isj Is
ldasHwyd 'L tjLbkzd sOIs' 9 o' lsOdz Isj-Isdzd A
tcj HIcd G dzOd3j dzlstso Odzts’ L Oetsls’ o dz' d&z' C Otefm! ¢t
HOIsd MY f s & dzw yBromopkidetariz {insrmi€) dgariaherbosum,

Dactyletum (glomeratae) festucosum (pratensis). } sf zdzw y* ° , MW tste d3t

ydnes W' tsyj dsL O~ °  tes@Q4000s 0O yddzd ( Q=0, 3
sf MBS stedMlsOdzd ~ HY J 6] dz:

1.1 Otertsd3jdeSts 1.f., sOhddz ¢.u. IBLteOMsdOY d

Yy desf sf edzv ydq2 Hypericum perforatum L. dz0 Is |
cmo Odzr deif¢dRr. [ . 1 Oten tsd3j dz€ ts, 6. . sOhdds [/ /
tcj cdsdzOdz dets?2 i Cosdsee@df'. dztsRO BOtemME OV L &CIOG7 200
g. DP®6

2y s dS RI.EH YJ S [s.tlcOMdzso.® S steOMIskzh dj §dzjLdgr § fo
VLEetOddzu f tcOo Slhydzad®s ,d/S [ 1 ZHYY deSis. s o O.MdzE s @~ o :
1 OkC s9 O, 198 @3¢ @0 M.
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3.1 B Yytso Ou Sudzw tal .1 . ] . { y' dzf QeomisiOdisus Pesf exdzv vy 2
Spreng 9o Edisseo On LOf dzOo dzd = -| daz X * ode S dgjcas] yé § tsB 5l C
02 dzz /B SO DO, 1 . Intgrnatioms SCiettifitcand practical conference
¢Natural sciences history, the present time, the future, EU experienceé Wloclawek,

Republic of Poland, September 27-28, 2019. WIloclawek: Izdevnieciba ¢Baltija
Publishinge, 2019 168 p. 39-43

47 dztseddz 5. 0. vsjstedy d fw0OCKdCO wyjdld o
yjdsfsfbdy yd?2 ©OMlsj dd2 Odz' Nded®. iy iPe0EEgdZ 4/,/ 1 &
6w, WHEY

wy lr1ruvédtrRYGAwWC
Wwy 4B RUVULVLUUL Yrt1d

wdz! YyjdeSts [ . ., stdesoa O [ . [.
rdz fesom! $d2 HJ 6l Obdad®E QazcDicHatz’ o J tmdlIsj Is

[ Sfdz' HY j dadz? MC dzOH EZ O H ] dzH tESiasiftslig & ) dz@® ¢
BZOMOHY jdadav 7 to' L desets WhkdeC y' sdzOdz' desegts ff to
Cdz' BBOIskz SO L OetsMmistej dedgv o5 § C Bdzse " ydets™ mMmd
HdzV dzOkzSCtseay' o -BgON s CtcO ded [ 1

wdze j dzls Otcd L Oy*' v L 4 dzj dzd n dZzOMOH Y j dz f t
wdzhmilsdlskzlslkz L jtocdzsoadns Skzdz slzte 1 01 - ( € ts5dz
Hsfmdz' Hded2 ' defisdiskls SEkCktkHid) o fMmjddh:
[ dz' fictistsB dAp BAgls § 3 J dzdzy Hjtcjodzdm SO YOG Oted
o' Ldedr Ctteflzfm' @ EkEMlsOdzaso . Lo Ocdd:L Ofndzk
C'dz €' Mis! MtsB d dz, A 9 dHBO 0O dzOdzj ) dz' Mls
L j dzj dz dZOMOH Y j dedz? o dMOH Y-y @zts toitcH j BAjdddzlh di
fMstsdz' slsw. | O0dedr NhtsHts "7 odHBoatcets ME dzO
dzj LBjtejcecdztsimw. mtsy® MikzyOmdediz fqly @de O tz® fi
HmMdIs! t©° L dasdzsOdz’ Isdzd 2 .

10 tjLikzd IsOlsOdd ‘dzo j dels OtclsdL Oy* o
d&ZOH O OzOMWY wWHsoddy f sMOHEC O. g4 jtejH dzd
odweddzdmw ¢ 6 5¢ Ohetrchdz hippacastqgrom)dzd B © ( dzd ff O
md toyJ dzdifiplsddOrdatq). [ Mddifo dAff stetsH Odzd BjtejL O
(Betula pendula), Cdzj dz ¢ ts1ls Aty daofafqpisodiss)? tcsB ' dg W
f M j @ H ts OCPBhipiaw pseudoacacia), wijda L o drax@disdzd 2 (
excelsior), ¢ tc OB L 9 d Gadgndzdbetulis) . 1 esMmisOdedzy tsMls
odHE Htoj HMIsOo dzj dzj J BYOERMAE @Az, 3 W Gi'C L MWW s te d3t
LOdzdh €' o Mistcdy J dese s CctcOBSoaBGEE ) do tsif dzt
" Mdelz 0 Odzdzv Otern " 09dzgj WBlts 1973 tsllk.
Carpinus betulis dzOB zdzd Mo ts* °’ ftcdtesH dats’ Ydlsls® o
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o' HiMklsdzsmis* toj Glzdzw todzts 'H ' BWdigtc d3tHfojCta]j. Is o | taQ
N d o st dztsTkuja occidentalis sOC sy 9COL 28 Is! 1 - 1. 1
. 1. stwdeojdSts [1].

1 EMiste’ 4O Is!+ Mw Is O¢ 5 BiIrdus Lpumila)ic * B HidsElZd )
Y J tc o tsdgqiércus (rubra), ¢ dzj dz Acerepsdaadoplatanus), wig dz
L J dzj dzdrfaxinug lanceolata), COlsOdz § O B ' Cadgpadz * o d |
bignonioides), Mz BOR s dzfRiams tatypling)? 1 BCtej RO, d3ts ¢
HjtejJoO Yjleojtocstsets IsO fowlilstsets oadH ' & (°
B3 Myjoeodds ydlkjdzjdd HJC dz €O ttsC ' o Is ts d3lz
o zOMlsdo sMlsw BIsOlg CMITBEEfrde 2 o dw e dzj des yd d3
h s Ctso dyMorugdlbaits'© @ tstc’ - Iz Jugleng rggial. sc s (

[ mMtsB dzd o t5° FoOecd LOMdzEZectsolz® Is! n9o B2 d
SHdste' Hdz2 2 L O Witediss CQCtotsded, WwWCO fMmlsotsts
(Larix deciduas) Is @ dzd dzd ¢ ®Pd=apimgens). [ Jt6J 98O o9dmMOH>
fsyjtceto 5, ftotsls j B' dz' h f siskzy dzd d3d ¢ to
te sfdzdPizmh pungens. t JhIsO o' ydetsL j dzj degd= ftoj HMls
L o d YO 2 kg Sylyestris) W dzd dzts ‘o Bidted gbhiedh' C sSEO (
HyC' dz S0 @RI j d3ff fozl' © H S Is Mz ¢ &seuddisygdzL * MO
menziesi) . |8 tjyYy' , LO kojtHyjddz"d3 [ .. [ O
C' ¢ Stsfls® o' ydesL jdzjdzgdr Hijtejo bk ME dzOH
A Lo d2 Codzsted Is.

vdzg Bdzj dzgddz &3 Myjdz o HYBYddeS 2L etS5HIBO'H Iz ¢
Gtz © Hjtjodzd~ Y tS' H, M stedsOdzO L O Eky

wrdded LoduO2dzs’ O BitjLd fsedmds’ . w
hts MisOdz Hj dzH ol dested fj dzdh dese s § OS2 o
& Myjodr ydlsjd o, w¢' dzgjolsksls! o ftcOs.

ZOMOHY jdzr . [ OsI! & Myj: tks Oasltdtse ' d
BOGOIlsw " H yOfm o dzO"hIstsokzo Odedz? ' Cdz" €' o
s0Cd?2 dzjcOldodzd?2 ofdzde MfsMmisjtc' c©o Mw
9C0OL Odzts L sded : Czdd MmMd3' sBdHzdzf " Dezis sdgtsS i 'Yf
BJLiBMjtejHdze 5 " H HJt] o OB, odlssflskze O
mMowh diskz. 1M y' uddzdedSd L O dzOh ddsd MY tsf
His dzj BOY Odzgdr dzOMmdz' HE " o f s’ teh j dzdzv I2d
Mis' 2 Csmis’ HS Rnotstetse ' COWG'dad € 59 G st pza «
102ftsh dtejdz hdd&3 ftoj HiNlsOo dzd € 53 sfls Odzdz' t
(1 uxus sempervirens), LOH ' Wdzd?2 Bk ydotsf dzslsO- B dz?
t sLd3 P § dedzy -f Ot OsIasH 'S CsiRf sLdy' "L o ¢
fcdmoaw yzo@MzQfigs &Qui J ddBEY ZOEZ9o®Isd L OoHWw(C
Ckh' o, wWC' LdOrBBHYIS! MW o ftodcds yJj desdziz
1 ®Bibstss fT HodM | degefnls i Is § BdzOIs d a) dztizdzts fyls
&ZO Ikjtedlstst ' 9C0O0LOdsets wdhisdlskziskz sl
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5O YOCOtddSO®d &0 & Myw s o dis@dj ddzd j il &

MOdz sOtedes’ Bte' L Sd oMmMdr O ydmas ° M CSHY
s dMtsS odStedMmlsOdad =" HY J toj dz
1.100d& M €0 1.1., swdojdSt [.1. stfdchdd

ZOo YyOdz! dzgdr Ctsteflzm" @ 1 V1 " 20020 8zd(584.4) ¢ ciisBS @
21 sesam! C.d2{ w. . dzC O MIlsOdzgz HJj dzHteSW dzsted (-OwSlz
doWilstsh ddzfi! Csets tO26dzz sd’ oaf! Cts5° sB d&zOMls " /
zOdzH M OW Is: ftesy CIskzo Odzdzv W s tc B o Quidddiyls s i OB jOts j 240
te. ): IjLd Heftseo " Hj2 BEyOfmdzdS¢ 201016 HEtcO5 @z €t
Brdtejodowdslts v. . [ Ssdzse " YydzO R~ OtOCIsjtedMmMisdSC O H
@B Ctotstc@dagh ez 1 sdzskOGo®) [/ 1" ' sEZte' v O j ¢ s

g. -262

4.ststeh dCtse w. w. ' LdsBOd sd Mmis! SO Y dlsls‘ L HOIsC
dzO I Q o as. stedo d?2 tt e w. w. ststeh ¢ tso, [ .
. 1. g zmdztseo O, Skientific joufn@ icIcienceRise: Biological Sciencee.

2018. ~3(22). u. 18
5/ 00Ct [.u4. {(td SCtd ttddr OSyjdks' o & Mitwd?d
[ u.. [©OEUGMdd?2 d&OdHhOWl: (] Clsko Odedz", W st

17-18 ddmMssfOHO 2016 t.): IsjL(d Hsfso ' Hj 2 Ekyc
sd e, 20426. 4. 41

AfJtREURYL [ tuwuy1df ¢
fRIVT [V VE?2s 1] |

stsLOydh ddz 1 . w.
lted S Otelf Ols iy D ddz@zd 2 kdz' 9 jtemdIsj s " d&3J d22 1 OMmd

[CtcOMmtss zOh t5° L 4 dzj dzts’ f dzOdzj Isd ° aia3ts
tc" Hh O Is! o' H tolz € Odzstoe s tsG j dzdzts’ yde '
Mdmlsd 36 o dH" dv' dzj Ws'CI5 tsdatg §f M9 o dagf§ ftec
tesLodIlstsC f Olstscotgedfdied nL d3'dp Ctotsts HY J o] dztsd3
ftoesdzd mMdztse ts° mMdtetse d dzd , L d3j dzh Iz h z d3, L
90y dzdodds WOCIktstsd MO ' Hdzso dzj dada” , ’
2tsets dzf iy dzO L Od3 dzd Is( .

[ O Hsmdz' iytgEadNtedIsd, Htsfdz' Hdlsd B '
tesdzd dedzts e 5 sk @afdetzc sSH L Of 59 ' Holfefe #z] kZtcts
t dBdzj dzgf' Ctse s dz' Mded ylso O.

rdzw odeyjdedew Wdzstcd odSCtstedmilstsozeo Odzd o3
L OC dzOH Odzdz? IsddBYOMseodr oW ' dz dzdr dz' dz' =
50 dijlste"®8 ' © wWOH'EZM' 10 &jlstc' 9 JBH AZO o
Ckh' o, ItcOosdwddmists’  tot hokd ddOmnlszd,¢ sazd v did
tesmazddz eSteD] ded MdMisy dB3OIs d ydz' GOls Pe ste’
O VORSOHYWdztsdy (1987)1,L G w.dIgls’ ou J tav]tBtdatydlt
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[ d e Oodzj L Of tso 'ch dgp ezfizdoasdzj dzf)’ € tydste O dz' fy«
fdztsh j¥ 55 €O BOCGOL,] bkdz COd dztf dgef 5B dpesd ) ts
o dMmMsCwBE G do dad dzd dZOMOH Y j dadzv d&3d ' CB
dots’ o' Hdg Mis' tetsdzd dedelse s fsCtedolz toj ¢ sk
Fctokf so Odz sB Iz dsts o dzj dz At GOV ydz

J Szt ydzdrs ' Odzstesi e jdzdedr yddedzd &' o .

¢ dzOdz' L ¥ yd H Odz z' IsjteOlskzted, 0] IsO¢
My smisj ted 4 J d& , s OtcOSIsjtcdL zo Odzd WwW¢C s
sjtedlstste’ . g W tstcdstso O dzO OfmMtsy’ Oy" v dzts
LodyuO2dzsHizB B9 d 2 dz*Qfipr-ceq(ramir e tsQ (al b ez 2
oOomtsy' Oy"' ’ Hisd3' dzOdzls" @ Hjtojodeses WwWickmE

MmMddzj ¢ sdzse ' ydz sflsdiBzdsd Hd&zvW HOdets Isdf
~nOtOCIsjte SO " dzglsjtejm HdzW HBMdz HYJdadzw [ 3

10290y dzdeo " hdd3 fsCOLddSCtsdz, wWECd27 9' HESB
yJs €° fgis! odH"' 9, tctsH "' o, tetsH d dz. 4 ¢ dzOH O8
oCdz6 yodzd odHd Hjtjodesets Vwiekzmiz, O s’
ldqwveddzd 68 odH' o totsdzd dz, L ded~r 23 Iste
34 HJjt] o, w g dzOdzj ¥ Ols HS 56 t©BH" 9 Is
odHOMRR ‘ totshdz@ideghyta Is Magmoliophglia. © 1 © tesH 5o d A3
odHtsodd t' L dzsd3Odz Islswd3 o Htc' LRdaeelse) mMw Is(
10 oduH'9oa (14.7%) ° 8 Piwasaae) © 5( 194d.H3 %) ,( 74
4 twtsHd (7. 1 %yteracepd) m Idtc 980 H3' (@) ( 6 tH' 9 (
1 J teJ L tBetulaceag) , 1l sBts9’ (Fabaceae), 1 Q1
| zkz 7 5 € tots farhmdeae) I KO Y § 9 BH®&OSCsosBE M
1 02 d3j dz2" ydmidz deddzs L © C€" dzr € Mlse ttsH ' o
(Amaryl lidaceae), q)d,tcJ dgtnlf’ BrindgicGdzae)n a(c e a
s tets i d o Wrtcaceae) , sklstctso ( Ap o c yTiiaceae)a e ) ,
[ sd3d € O d3j Syifeagacea) [ O ®Pdpaveraracgae) | [ Omdzd dzts o
(Oleacea) |, [ d3J ldntsrdhacead) | 1 s H ts to sBladdgingceae), (
Monitpuxosi (Polyrichaceae), v d meveaceae) (, | d Tikeeeae), (
U s dz$ ts dzts GPeaceae) |, ( Mm o tsh Egaisetacead) MBdztsH C 59
(Asparagaceae) , 2z ( Is daydptsrmdcead).

ldSstedmlstsozs yd " COdzz tew mdetsmis” LO 1 tok
I Htshdz HY ko Odz' 2 IsjtedIststc’ dz Popjtrigiglis L dsGc ©o 6 W
Polyrichum commune ‘ 9" Hdesfmw Is+ Mmw L G |
(copiosae). A" COaddy Is J , hts o' HiMkIs dzg
(copiosae). (BMdzdddodd, "'t klkotstes ¢ Is!
Achillea millefolium, Taraaxcum officinale Web et Wigg, Lotus corniculatus.
t sfmodzd dzd , w g IsStcOf dzw ¥ Is! fmw tc'" HEB Mlso tste
9 HdzsmwlIss Mw H deuBoum yesym kamianealbum, Trifolium
pratense, Urtica dioica, Artium avelana L, Menta longifolia L, Matricaria
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recutita, Dryopteris filix-mas L, Equisetum arvense L. 1 StsH d dzts € s
stc Off dzw & Is+ W  @GaEsella bussafpaggoris, Convallaria majalis,

Tussilago forfara L, Plantago major L, Serratula coronata, Fragaria vesca L.

( L Jd BB dzv s O3, wgS dzO L OC dzOH ¢lztz? 2 toith fipdzf dz'

Papaver rhoeas = ®®DCVida yp dzastdze n stsj Odz
tesmdzddz L O tewmdz Mis¥ o' HSBOY O to' L dats 3O
sjtcdlstste’ . [Bydzdots tjLizdz sOls HOdSES H

fJtehk yjwelk 'L MddzOdzstetsy ' L Oy' * b .

1 it misH odwedzj dzgdr dzOd3d tesmdzddz E H
tesyd i d B ézj o sdzsH "' ¥ Is! d&z' Ckzo Odzr dzd d3d ‘
o dzOMmisdoe sMmilsw d&3d . djtjH dzOLoOdzdr O9dH'" 8 W
Hdzw dz' Czo Odafiglzh d gzt &) J] 2 ©- 0 St 9 Odg (wdzd y

Y s te dzO, € dk'dz®, ymsisdzO) ; f stelzh j dadgw mMdmilsj d
(Hjtejo' 2), notstetsB HJr Odz' dats’ mMdmilsj digd  (
nts fn dzO Lodyo? dz0) , LOroBtcs 9 Odz md yse dH
G stetsB d dzO, Ckzdz BOBO iz ¢ Otem! CO) , L OR 9 L

(Hjtejo' 2, SCk®&O30OBQ OEoW®ER Odedz?r N C' tod ( ¢

HYJtoJ dzsd3 ftsdz' 9" sOd3 dz2' @ (hdfh dqdzO Mmtse
i eyd dzd s O) .

[ %4, HOdzj HBMdz HY j dzgdz? BO° 9 Oy dzdo j |
fmls O dzlz Ftesydh © L B3 Istss L BJtej ) J dadzw tc
L dzZOR sHWIs! MW dz@ed Soglepydzdzy BkzHj Ctstod fmdad o
fshzCk dOEZSCtseodr HEMd HYy jdz2 o dBO2BLIsd s

s dMsS odStedMmMlsOdad =" HY J to]j dz

1.[ftcjHjddlsj d ormhdn tOMisjdzd?2 vSttOdds / [ BB
ltesCkHddz di.s..: d Oiln&L.. W& 48 Of. 1987.

2.stsdziy § S Is W odzts tadzts 2 |ty frplstdsayy * / t dH. 1.1 - Ko jd
r.J1l. 14 duelddpd: vl dOkzy. HYuHib3IJ sfy. 2012.
.ufMmlsddzd dzgSts 1. [ . AN lssyj dzslsOSC Misdesdy’ ydzO - 6 L dats «
ML sdse v, &jlstHBESE " v, OdzOdz' L O { tdafX dzOH dz'
B'ds dzOkz¢: 03.00.05 / wizhsdse®80bBiglsOdz’ €d 1 ¢1 v
4.1 § dzj dz0 Cded 6 O LEtO’ dzd . [ fd / S. 1. Z 4 dzv g
4. 9 I sfseoady, [Ji.s)t.: GGt ] dacetsz8 Ofn. 200 2.
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rwec Ytrd ot dovwl wlffArgdtiowey ¢
V[ flzuv JrRevd[[lwumy w [ wtswl wft
1 Wwr R #4? srREBE ULV 16¢stRrRuUuJJUL Jtuprv

tEyS &0 [.5., 41082 I.[.
1 " qddef: €2 HIitey Ooded?2 Bkdz ojtemdisjls * d3j dz'

Wil stels 6" 689 EZ 2019 tsy' toj C StGH o
tsfmls O dzdz 6B dshw YR steclstso Odets BdzdL * S5 7
IsCOLddSCd LdzOydes fjtejodhkzels! &Bddkzdkste' y!
MlsOes o CsHdzdd3 L O tsMis Odzdz Hy Mwis! tets§ ' ¢
totsy " 1, 371 Usjd Ma  Hsas'daglz, o34 dz" j L O ofsg tglr dztste”
Yy setste’ Yydzd?2 dzjotetsy 02, fsCOLaZd8 d § § € @ dz
'R stclstsoe Odzedr oty 9 o tOLd [1]. r dzw
JEMfstelsz o dOhM' 2 CtO’ dz o Otclsts " Hoadh
ftesHEZSC Yy W ' 6O, (HYJ yYjtejL daj MftodW s
Coydeddz tesCtsdz L d3j dzgh z¥ Is+ fiyw .

Il Hsdi3ts, M@ dBBffgskEy teotyjoeodms Skzdz skt
tesmMdzddz f jtejH M  asds " " HoadhE* ' Mis, {1
HES dgj Mftedwisdzd o d = WOCIstste' o, LOfsB' ¢ O
1 " mMdzvy BEtsBSCd WjokzdwilststcOdRzdd tshmiskz sl M
BzHBo Iz, BHBO] Isifimw Istc ©9o d3lz & O dzdz® ftcd |
ototsy O2 dz' Mmls ftesHEzCy' 7~ , fcsCtcOh 2 Is! qw w
o3 Mls MEats’™ tjytssedded, o ISOA dz' o, o daj to

 sfpdz' H Y j dadzw ftotso sH d dzd -1 tSdnjdf daddass
OctetsB ' sMisOdzy "’ ° 1 qdden’ Mg &H s j o) azizts ¢ftx
| setsdzv. 1 dzvw wBtetsBSd dz2OM' dzdev s ¢ ' © BE

Ustsdzlstesdzr (BJL BGBttsBSCd, odCtstedmilstsozo

Ut " o(@zdz ftcj f OtcOIskz dzO 0,5 dz etsHJ) ;

Ut " fisdeyj delstcOlIs (3,5 gz dzO®@ 1 dz otsHd) .

l Mis Odzets 0 dzj dzts, h ts ftotsH 2§ |5 ¢ dztiz Mlisd3’ tcts &
L Odzj 3 dls! ® "' H WizdzC y' tsdzlz 9 Odzdzw Oofmd d&3' dzw
Wstodidz o Odzgdzy OMddz’ dzw y' 2 dets’™ 59 j ton dz' tc s fr
WOCIkttetsd " Heo dh J dzdgw ftesHEZCIsd o datsfyls
ftesotsHddzd odL dzOyj dedz? 5COLdedSC O § dztsh®
tcsmdsfdz ¢ O.

1 Offlstsmizeo Odzdzy o] f OOty ] dzlsto@isz s OL @C
T tolkzdzlst off dzdo O ZzO fdzshkz ddmlsC e s’ ftse
Istc! s MftcOQoaydz » dzdMmlsC " & IsO yo ' Is' dedgw ( Is

[ SMdz' H Y J dzdzV fsC0OL Odzd, hts f ' fpdzw fJ t
ftcso sHd dzsfipMc ! sl Af'tc Qo y dz' = dzdMmisC " o, L dzO"
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f d&zOMmMisddzC d e e 9, h ts
BdzdL ' €' HB fCOLddC" o

Blzdzd tsBtctss dzj dz
C sdzls tots dz¥ .
v OB dzdf. yw
lfdzdeo ftoj f OtcOIs’ of t$ dzy jOdis tis@Is t dz@ s dzts h
dzdmMlsC sots’ f sO'jacnfigStoldsts "1t 3 d dzm! € d 2

j)
P &sh O @dMBEBOY 4 yh o wimsC o
dzd MisC ' o v
% HTS
i ds ’

% HTtS
C tsdzls to fs C tsdzls to 3

1t f OGO

f ds

S 5 dzls tc 5 d

25, 5N1

100

26, 0N1

100

i 90dz

27, 0N1

105,9

38, 5N1

148

[ M sdayd da

27, 3N1

107,2

35, 8N2

137,6

" st dzdzv€ szyg @etiztc Olsls Of tofts™w fg I dzd
JWjiClkdoedz Mis!, Misddilzdzsr ¥ yd L tetsmls Odadz? { dzt
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Gymnadenia conopsea, G. Densiflora, Listera ovata, Traunsteinera
globosa, Dactylorhiza. maculata, D. fuchsii, Epipactis helleborine,
Platanthera bifolia. [ ) dztdssted@p AsldnitisIs? ts to sCaresx! paniculata,
C. rostrata, Equisetum palustre L., Potentilla erecta (L.) Raeusch., Arct'um
tomentosum Mill., Succisa pratensis Moench., Luzula luzuloides (Lam.)
Dandy et WIimott, Caltha palustris L., Parnassia palustris L. [6].
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FICUS VIRENS VAR. SUBLANCEOLATA (MIQ.) CORNER
POSSESSES ANTIMICROBIAL POTENTIAL FOR THE
PREVENTION OF BACTERIAL INFECTIONS: PRELIMINARY
IN VITRO STUDY

Halyna Tkachenko !, Lyudmyl aBuyun?, Anna G- r'avitaliyz y k

Honcharenko 3, Andriy Prokopiv **, Zbigniew Osadowski *

' nstitute of Biology and Earth Sciences,

’M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine
%lvan Franko National University in Lviv
“Botanic Garden of Ivan Franko National University in Lviv

Introduction. The angiosperm family Moraceae, or mulberry family, is
a diverse group of nearly 1100 species, predominantly woody and with
milky latex in all parts of their body, which are distributed throughout the
tropics and subtropics and rarely extend to the temperate zone. They are
represented by a variety of growth forms, such as terrestrial and Hemi-
epiphytic trees, shrubs, lianas, subshrubs, and herbs, with small unisexual
flowers assembled into various, often peculiar inflorescences [8, 10].

The pantropical genus Ficus L., with its approximately 750 species, is
the largest within the family and one of the most speciose genera of
flowering plants. Among all Moraceae, it is characterized by the presence
of waxy glands on vegetative organs, heterostyly, and prolonged
protogyny, which is the anthesis of staminate flowers in already mature
fruits. These features are functionally linked to the unique pollination mode
in Ficus involving mutualistic relationships with agaonid wasps (order
Hymenoptera). The closed urceolate inflorescences provide shelter for the
development of wasps, which, in turn, are the only pollinators of these
plants ensuring their reproductive propagation [4, 9].

Ficus trees have a number of uses in various industries and fields of
human activity. Virtually all parts of their body are utilized in ethnomedicine
to cure disorders of digestive and respiratory systems, skin diseases,
parasitic infections, etc. Some species have been cited to have analgesic,
tonic, and ecbolic effects [14].

Ficus virens var. sublanceolata (Mig.) Corner can form a large banyan
or strangling fig. The aerial roots usually thicken after they make contact
with the ground. The leaves are from 8-19 cm long and 3-6 cm wide, with a
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whitish midrib. Stipules are less than 1 cm long. The figs are in pairs and
greenish-white to  brown  with spots. Latex is present
(https:/mww.jcu.edu.au/). Leaves of F. virens are rich in phenolic
compounds that show strong antioxidant potential [7]. The phenolic
compounds from the major phytochemical components of the leaves of F.
virens and are responsible for the excellent antioxidant capacity of extracts.
Furthermore, the extracts exhibit dose-dependent antioxidant activity [1, 7,
17]. From the results of single-factor experiments, these researchers have
concluded that the five parameters studied (ethanol concentration,
extraction time, extraction temperature, solid-to-solvent ratio, and the
number of extraction cycles) all had significant effects on the extraction
rates of phenolics and flavonoids from the leaves of F. virens, and on the
antioxidant potential of the extracts. Furthermore, high correlations between
phenolics (EAP) and flavonoids (EAF) and antioxidant potential confirmed
that phenolic compounds contribute to the antioxidant potential. The
ethanol extract from leaves of F. virens exhibited a high level of antioxidant
capacity, suggesting that such extracts are an ideal candidate for product
developers to address the health effects of oxidative stress [7].

Materials and methods. Plant materials . The leaves of Ficus virens
var. sublanceolata were sampled in M.M. Gryshko National Botanic Garden
(Kyiv, Ukraine). The whole collections of tropical and subtropical plants
both at M.M. Gryshko National Botanic Garden (Kyiv, Ukraine) including
Ficus spp. plants) have the status of a National Heritage Collection of
Ukraine and are supported through State funding [6]. The species author
abbreviations were followed by Brummitt and Powell (1992) [5].

Preparing Plant Extracts. The sampled leaves of Ficus virens var.
sublanceolata were brought into the laboratory for antimicrobial studies.
Freshly collected leaves were washed, weighed, and homogenized in 96%
ethanol (in proportion 1:10) at room temperature. The extract was then
filtered and investigated for their antimicrobial activity. The extract was
stored at 4AC until wuse.

Bacterial strains. The testing of the antibacterial activity of the plant
extract was carried out in vitro by the Kirby-Bauer disc diffusion technique
[3]. Gram-negative bacteria Klebsiella pneumoniae (ATCC 700603),
Pseudomonas aeruginosa (ATCC 27853), and Escherichia coli (ATCC
25922), as well as Gram-positive bacteria Staphylococcus aureus (ATCC
25923), methicillin-resistant Staphylococcus aureus (NEQAS 3679) and
Streptococcus pneumoniae (ATCC 49619), as well as fungus Candida
albicans locally isolated were used as test organisms. The clinical strain of
C. albicans was also used in this study. C. albicans were differentiated from
other Candida and Cryptococcus species by its ability to grow on the
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Levine formula of EMB agar and to produce germ tubes within 3 h, and

pseudohyphae and budding cells at 18-24 h when i ncubated

5%-10% CO,. The addition of tetracycline to the Levine formulation aids in
the selection of C. albicans from clinical sources that are contaminated with
bacteria. Susceptibility testing of the isolate was performed by disk diffusion
according to the Guidelines of Clinical and Laboratory Standard Institute
(CLSI, 2000) [15].

Evaluation of Antibacterial Activity of Plant Extracts by the Disk
Diffusion Method. Strains tested were plated on TSA medium (Tryptone

Soy Agar) and incubated £ cuspengicgh ofhr at

microorganisms was suspended in sterile PBS and the turbidity adjusted
equivalent to that of a 0.5 McFarland standard. The antimicrobial
susceptibility testing was done on Muller-Hinton agar by the disc diffusion
method (Kirby-Bauer disk diffusion susceptibility test). Muller-Hinton agar

pl ates were inoculated with 2aromwpl

of the bacterium and spread with sterile swabs.

Growth from freshly subcultured C. albicans isolates was suspended in
10 mL of sterile saline to obtain turbidity of 0.5 McFarland standard. Using
a sterile swab, the Sabouraud dextrose agar plates were evenly inoculated

of

with the C. albicanss us pensi on. The plates were t

for 48 h. The antifungal activity was evaluated by measuring the diameter
of inhibition zones (mm). Each test was repeated eight times.

Sterile filter paper discs impregnated by extract were applied over
each of the culture plates, 15 min after bacteria suspension was placed. A
negative control disc impregnated by sterile ethanol was used in each
experiment. After culturing bacteria on Mueller-Hinton agar, the disks were
pl aced on t he S ame pl at es and i
assessment of antimicrobial activity was based on the measurement of the
diameter of the inhibition zone formed around the disks. The diameters of
the inhibition zones were measured in millimeters and compared with those
of the control and standard susceptibility disks. The activity was evidenced
by the presence of a zone of inhibition surrounding the well.

Statistical analysis.  Zone diameters were determined and
averaged. Statistical analysis of the data obtained was performed by
empl oying the mermmoftNe neana(®.E.M.y [80]. All
variables were randomized according to the phytochemical activity of
extract tested. All statistical calculation was performed on separate data
from each bacterial and fungal strains. The following zone diameter
criteria were used to assign susceptibility or resistance of bacteria to the
phytochemicals tested: Suscept i bil
15 mm, and Resistant (R) O 10 mm
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Results and discussion.  The results of the antimicrobial activity of
ethanolic extract obtained from Ficus virens var. sublanceolata leaves are
presented in Figs 1 and 2. The antibacterial activity against each bacterium
was observed to be varied.

Our results revealed that the ethanolic extract of Ficus virens var.
sublanceolata leaves possessed strong antimicrobial activity against the
Gram-positt ve bacteria (16.2N1.0 m3nauremshi bi t
and 17. 4N1. 2 -resistanm®.tabréus,i | 15 n5N1. 8 mm f
pneumoniae), the Gram-negat i ve bacteri a K.16. 6N
pneumoniae, 15. 5N1 E4olimmarfadrf ungus 99%mmrfai n (1
C. albicans) (Fig. 1). However, E. coli appeared to be less sensitive to the
Ficus virens var. sublanceolata e xt r act ; the i nhibition
mm (Fig. 1).

Fungal
strain

Candida albicans

Streptococcus pneumoniae

Methicillin-resistant Staphylococcus aureus

Gram(+) strains

Staphylococcus aureus

Klebsiella pneumoniae

Pseudomonas aeruginosa

Gram{(-) strains

Escherichia coli

=]

5 10 15

Inhibition zone diameters, mm

Fig. 2. Antimicrobial activity of the ethanolic extract obtained from Ficus virens var.
sublanceolata leaves against bacterial and fungal strains measured as inhibition zone
di ameter (MNm, n=8).
The data were presented as the mean N

In agreement with the results obtained from the present study,
previous studies undertaken by numerous researchers have found that
various Ficus species possess noticeable antibacterial activity against
bacterial and fungus strains. According to Atindehou and co-workers (2002)
tested crude ethanol extracts from 115 plant species against Gram-
negative bacteria (E. coli and P. aeruginosa), Gram-positive bacteria
(Enterococcus faecalis and S. aureus), and fungi (Candida albicans and
Cladosporium cucumerinum). Among the examined plants, there were
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three Ficus species, namely F. exasperata, F. mucuso, and F. sur. The
Gram-negative bacteria appeared unaffected by any plant extract tested,
whereas the Gram-positive bacteria and fungi were inhibited by at least
several plant species. Among Ficus species tested, F. exasperata and F.
mucuso had no significant effect on any microorganism, while F. sur
appeared among the most active plant species against Gram-positive
bacteria. No effect was shown for F. sur against C. albicans [2].

D
Fig. 2. A disc diffusion assay plate with the halos in the bacterial lawn resulting from the
antibacterial activity of the leaf ethanolic extract of Ficus virens var. sublanceolata against
Staphylococcus aureus (A) and methicillin-resistant Staphylococcus aureus (B), Escherichia
coli (C), and Pseudomonas aeruginosa (D).

K o naRd co-workers (2004) screened crude ethanol extracts from 50
plant species of 31 families, among which were F. thonningii and F. vallis-
choudae, for in vitro activity against Gram-negative (Escherichia coli and
Pseudomonas aeruginosa) and Gram-positive (Staphyloccocus aureus,
Enterococcus faecalis, Streptococcus pyogenes and Bacillus subtilis)
bacteria. Only Gram-positive bacteria appeared inhibited by the tested
extracts. Among the two Ficus species examined, only F. thonningii leaf
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extracts showed activity against strains of E. faecalis and S. pyogenes.
Furthermore, it was found one of the most active plant species against

these two bacteria, showing inhibitory concentrations (IC;o0) 0f 94 € g / ml on
some resistant strains of E. faecalis and of 23-47 ¢ g / ml on hospita
of S. pyogenes. The inhibitory concentrations (IC.o0) was defined as the

lowest concentration of crude plant extract at which the visible growth of a

strain was completely inhibited (no turbidity in wells) [11].

Kubmarawa and co-workers (2007) carried out an antimicrobial and
phytochemical screening of 50 Nigerian plant species ethanolic extracts,
among which were five species of Ficus (i.e., F. abutifolia (Mig.) Mig., F.
platyphylla Del., F. polita Vahl, F. sycomorus L., and F. thonningii Blume).
Microbial strains used in the study were Bacillus subtilis NCTC 8236, E. coli
ATCC 9637, Pseudomonas aeruginosa ATCC 27853, Staphylococcus
aureus ATCC 13709, and Candida albicans ATCC 10231. Ficus stem bark
extracts demonstrated comparatively low antimicrobial activity, with the
broadest activity spectrum being of F. thonningii extract (active against all
microorganisms except P. aeruginosa and S. aureus). Extracts from F.
polita and F. sycomorus showed no activity at all. E. coli was in general
moderately susceptible compared to other organisms tested. Among Ficus
species, only F. thonningii extract affected E. coli (with MIC value of 1.0
mg/ml). Phytochemical analysis revealed the presence of only saponins
and volatile oil in F. thonningii extract and saponins and flavonoids in F.
polita extract, while richer chemical content was found in F. abutifolia
(tannins, alkaloids, and volatile oil), F. platyphylla (saponins, flavonoids,
alkaloids, and volatile oil), and F. sycomorus (glycosides, tannins,
flavonoids, and volatile oil) extracts. However, the authors do not make any
speculations regarding the contribution of particular chemical classes to the
antimicrobial activity of plant extracts tested. Authors also suggest the
presence of some compound classes (such as alkaloids) in plants to be
affected by climatic and environmental factors [12].

Usman and co-workers (2009) tested stem bark crude methanolic
extract and its n-butanol and residual aqueous portions from F. thonningii
against clinical isolates of Gram-negative (Escherichia coli, Klebsiella spp.,
Pseudomonas aeruginosa, and Salmonella typhi) and Gram-positive
(Staphylococcus aureus and Streptococcus spp.) bacteria and carried out
gualitative phytochemical analysis of the extracts. All tested organisms
were susceptible and the inhibition efficacy depended on the bacterial
species, extract/portion type and concentration, with no significant
difference between the effects on Gram-positive and Gram-negative
bacteria in general. Overall inhibition increased in the sequence crude
extract i residual aqueous portion 7 n-butanol portion. Based on the disc
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diffusion assay, E. coli wa s mo s t strongl y I nhi bit
n-butanol portion (inhibition zone diameter ranged from 27,0 to 33,33 mm),

while crude extract appeared the weakest (11,33 to 19,33 mm). Nutrient

broth dilution essay showed MIC 2,5 mg ml'* for the crude extract and

residual aqueous portion and MIC 1,25 mg ml'* for the n-butanol portion

against E. coli. Although phytochemical analysis showed quite rich

chemical content of crude extract and both its portions (with alkaloids,
anthraquinones, carbohydrates, flavonoids, saponins, and tannins present),

no difference between these three reagents tested were found that would
potentially account for their variation in bacterial inhibition efficacy [19].

Consequently, the antimicrobial property of F. virens var.
sublanceolata leaf extract may be manifested due to its constituents. The
phenolic compounds from the major phytochemical components of the
leaves of F. virens var. sublanceolata and are responsible for the excellent
antibacterial of the extract [7]. Antibacterial flavonoids might be having
multiple cellular targets, rather than one specific site of action [13]. One of
their molecular actions is to form a complex with proteins through
nonspecific forces such as hydrogen bonding and hydrophobic effects, as
well as by covalent bond formation. Thus, their mode of antimicrobial action
may be related to their ability to inactivate microbial adhesins, enzymes,
cell envelope transport proteins, and so forth. Lipophilic flavonoids may
also disrupt microbial membranes [13]. It is reported that flavones have
been used as Efflux pump inhibitors (EPIs). Flavones also exhibit
bactericidal activity by interference with iIDNA synthesis. A series of
flavones were studied for their DNA-gyrase inhibitory activities. It was
proposed that the ring-B of flavones is involved in intercalation or hydrogen
bonding with the stacking of nucleic acid bases, thus imparting inhibitory
action on DNA and RNA synthesis [18].

Conclusions. The ethanolic extract obtained from F. virens var.
sublanceolata leaves showed varying inhibitory activities against all the
test organisms. F. virens var. sublanceolata possesses the medicinal
potential for the therapy of bacterial infections induced by S. aureus,
Klebsiella pneumoniae, and E. coli, and may be used as a natural
antiseptic and antimicrobial agent in medicine. Moreover, the
antibacterial activity of this plant would help for the development of a new
alternative medicine system which has no adverse effects. Further
investigation is necessary to identify those bioactive compounds, which
will be a platform for clinical applications.

Additionally, we have to keep in mind that, even though we have
revealed potent in vitro antimicrobial activity of F. virens var. sublanceolata
extracts for certain bacteria, it may not be expressed in vivo.
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Finally, these findings are important in order to evaluate the
significance of collections of tropical plants maintained under
glasshouse conditions at Botanic Gardens worldwide and to plan the
conservation strategy by the establishment national collections of
plants with valuable characteristics with the prospects of their use as
sources of antimicrobial agents.
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IN VITRO ANTIOXIDANT ACTIVITIES OF BEGONIA
EPIPSILA BRADE LEAF EXTRACT USING THE OXIDATIVE
STRESS BIOMARKERS IN THE EQUINE ERYTHROCYTES
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M.M. Gryshko National Botanic Garden, National Academy of Science of Ukraine
’nstitute of Biology and Earth Scienc

Introduction.  Reactive oxygen species (ROS) are byproduct
molecules generated during aerobic cell metabolism. The presence of
these molecules is crucial as they modulate diverse physiological signaling
and homeostasis. In turn, the overproduction of ROS results in oxidative
stress and contributes to the development of many diseases [11]. There is
a growing interest in naturally derived antioxidants found in plants. Herbs
are the most important targets to search for natural antioxidants from the
point of view of safety [17]. Synthetic and naturally derived antioxidants
exhibit tremendous protective responses against ROS through free radicals
scavenging, metals chelating, quenching of single and breaking the
antioxidative chain reaction and
original [11]. A wide variety of phenolic compounds present in plants
possess potent antioxidant, anti-inflammatory, antimutagenic, and cancer
preventive activities.

Plants are considered as the main sources of antioxidants, which
constitute a rich diversity of compounds such as flavonoids (anthocyanins,
flavonols, flavones) and several classes of non-flavonoids (phenolic acids,
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lignins, stilbenes, terpenoids, etc.) [14]. These compounds differ in
structure, the number of phenolic hydroxyl groups and their location,
leading to variation in their antioxidative and biological potential [7].

Begonia L. is a mega-diverse genus containing more than 1800
species, with a very high proportion of microendemics and hotspots of
diversity in the Andes and Southeast Asia [9]. The first living plant in
Begonia was introduced to Europe during the eighteenth century, and
thereafter over 400 natural species have been introduced for horticulture
and many cultivars have been developed [18]. Begonias are among the
most popular ornamental plants in the world thanks to their large, showy,
and long-lasting multicolor flowers, ranging from white to pink, red, and
yellow [15, 23]. They are used as garden plants and potted plants, in
hanging baskets, and as greenhouse flowers, as well as potherbs or leafy
vegetables in many parts of the world. The roots and tubers of some
species have been reported to possess antimicrobial activities and are
used to treat various ailments [15]. Begonia epipsila Brade is a leaf with
strikingly large leaves and white flowers with a yellow heart that becomes
fragrant in springtime (https://www.araflora.com/p92/begonia_epipsila).

The present study aimed to (a) investigate the antioxidant properties of
Begonia epipsila through different in vitro assays, (b) determine the
protective effect of these extracts on equine erythrocytes. In this study, a
crude water extract from the leaves of B. epipsila was assessed for
antioxidant activities using the oxidative stress biomarkers (2-thiobarbituric
acid reacting substances as a biomarker of lipid peroxidation, carbonyl
derivatives as biomarkers of protein damage, the total antioxidant capacity)
using the equine erythrocytes' model.

Materials and methods. Collection of plant material. The leaves of
B. epipsila plants, cultivated under glasshouse conditions, were sampled at
M.M. Gryshko National Botanic Garden (NBG), National Academy of
Science of Ukraine (Kyiv, Ukraine). The biochemical screening of Begonia
leaf extracts has been carried out in the laboratory of the Institute of Biology
and Earth Sciences, Pomer ani @uncurkenti ver s
scientific project has been undertaken in the frame of the cooperation
program between the Institute of Biology and Earth Sciences (Pomeranian
University in Slupsk, Poland) and NBG, aimed at assessment of medicinal
properties of tropical plants has encompassed some tropical mega-diverse
genera, including genus Begonia with a near pantropical distribution.

Preparation of plant extract.  Freshly collected leaves were washed,
weighed, crushed, and homogenized in 0.1M phosphate buffer (pH 7.4) (in
ratio 1:19, w/w) at room temperature. The extracts were then filtered and
used for analysis. All extracts were storedat-2 0 AC unt i | use.
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Horses. Eighteen healthy adult horses from the central Pomeranian
regi on I n Pol and (village Strzel
8.9 N1.3 years ol d, I n c lougtbred dnorses,
2 Anglo-Arabian horses and 5 horses of unknown breed, were used in this
study. All horses participated in recreational horseback riding. Horses were
housed in individual boxes, with feeding (hay and oat) provided twice a day,
at 08.00 and 18.00 h, and water available ad libitum. All horses were
thoroughly examined clinically and screened for hematological, biochemical
and vital parameters that were in the reference ranges. The females were
non-pregnant.

Collection of blood samples. Blood was drawn from the jugular vein
of the animals in the morning, 90 minutes after feeding, while the horses
were in the stables (between 8:30 and 10 AM). Blood was stored in tubes
with sodium citrate as the anticoagulant and held on the ice until
centrifugation at 3000 rpm for 5 min to remove plasma. The pellet of blood
was resuspended in 4 mM phosphate buffer (pH 7.4). A volume of 0.1 ml of
the plant extract was added to 1.9 ml of clean equine erythrocytes or 1.9 mi
of plasma. For positive control (phosphate buffer) was used. After

i nko,
Hucu

i ncubation the mixture at 37AC for 60

centrifuged at 3000 rpm for 5 min. Erythrocytes and plasma aliquots were
used in the study.

2-Thiobarbituric acid reactive  substances (TBARS) assay. The
level of lipid peroxidation was determined by quantifying the concentration
of 2-thiobarbituric acid reacting substances (TBARS) with the Kamyshnikov
(2004) method for determining the malonic dialdehyde (MDA) concentration
[12]. This method is based on the reaction of the degradation of the lipid
peroxidation product, MDA, with TBA under high temperature and acidity to
generate a colored adduct that is measured spectrophotometrically.

The carbonyl derivatives content of protein oxidative
modification (OMP) assay. To evaluate the protective effects of the
extract against free radical-induced protein damage in equine erythrocytes,
a carbonyl derivatives content of protein oxidative modification (OMP)
assay based on the spectrophotometric measurement of aldehydic and

ketonic derivatives in the er yhehateocyt e

of protein oxidative destruction was estimated from the reaction of the
resultant carbonyl derivatives of amino acid reaction with 24-
dinitrophenylhydrazine (DNFH) as described by Levine and co-workers
(1990) [13] and as modified by Dubinina and co-workers (1995) [6].
Carbonyl groups were determined spectrophotometrically from the
difference in absorbance at 370 nm (aldehyde derivatives, OMP3;,) and
430 nm (ketonic derivatives, OMP,z0).
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The total antioxidant capacity (TAC) assay. The TAC level in the
sample was estimated by measuring the 2-thiobarbituric acid reactive
substances (TBARS) level after Tween 80 oxidation. This level was
determined spectrophotometrically at 532 nm [8]. Sample inhibits the
Fe”*/ascorbate-induced oxidation of Tween 80, resulting in a decrease in
the TBARS level. The level of TAC in the sample (%) was calculated with
respect to the absorbance of the blank sample.

Statistical analysis. The mean Ralues wée ddlculated for
each group to determine the significance of the intergroup difference. All
variables were tested for normal distribution using the Kolmogorov-Smirnov
and Lilliefors test (p>0.05). The significance of differences between the
parameters (significance level, p<0.05) was examined using the Mann-
Whitney U test [24]. In addition, the relationships between oxidative stress
biomarkers were evaluated using Spearman's correlation analysis. All
statistical calculation was performed on separate data from each individual
with STATISTICA 8.0 software (StatSoft, Krakow, Poland).

Results and discussion.  The results obtained by incubating of
equine erythrocytesd6 suspension i
B. epipsila are presented in Fig. 1. The extract influence during incubation

with erythrocytesd suspension caused

level (by 39%, p<0.05). On the other hand, the content of aldehydic and
ketonic derivatives of oxidatively modified proteins was decreased (by 10.7
and 13.8 %, p>0.05, respectively) compared to the control sample.
Interestingly, the decrease of the oxidative stress biomarkers was caused
by statistically significant TAC enhancement by 11.4 % (p>0.05) (Fig. 1).

The in-vitro antioxidant properties are additional importance of the plant
extracts towards the development of the herbal-based formulations. In our
previous study [5, 20], we have assessed the anti-Escherichia coli activity
of the ethanolic extracts from the leaves of Begonia species, i.e. B.
solimutata L.B. Sm. & Wassh., B. goegoensis N.E.Br., B. foliosa Kunth,

B e g o n buachiilL.H. Bailey (syn. B e g o n erghrophylla H®r i nB¢c q ) ,

thiemei C.DC., B. peltata Otto & Dietr., B. heracleifolia Cham. & Schitdl., B.
dregei Otto & Dietr., B. mexicana G. Karst. ex Fotsch. In our study,
ethanolic extracts obtained from leaves of Begonia species had an
average activity against E. coli. The inhibition zone diameter observed
for B. solimutata was 14 mm, 11.5 mm for B. goegoensis, 13 mm for
B. foliosa, 13.5 mm for B e g o n buachiil 15 mm for B. thiemei, 19 mm
for B. peltata, 12 mm for B. heracleifolia, 11.5 mm for B. dregei, and
16 mm for B. mexicana. The highest antimicrobial effect was recorded
for B. peltata, B. mexicana, and B. thiemei. The most antimicrobial
effective plant against E. coli was B. peltata, being highly active with the
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ethanolic extract (inhibition zone diameter 19 mm). The obtained results
highlighted the interesting antimicrobial potency of various Begonia
species and provided a scientific basis for the traditional use of these
plants in the treatment of microbial infections [5, 20]. Moreover, the
highly active antimicrobial effects of various Begonia species against
Candida albicans and Pseudomonas aeruginosa isolates are worthy of
highlighting [4, 19-21]. Furthermore, the antimicrobial activity showed by
Begonia species screened is in agreement with previous findings on the
antimicrobial effects produced by numerous Begonia species.

0 O Control

60 * E Begonia epipsila
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20
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Elreleali

Lipid peroxidation Aldehydic derivatives of Ketonic derivatives of Total antioxidant capacity,
biomarker, pmol TBARS/L oxidatively modified oxidatively modified %
proteins, nmol/mL proteins, nmol/mL

Fig. 1. The TBARS content as biomarker of lipid peroxidation, aldehydic and ketonic
derivatives of oxidatively modified proteins, and total antioxidant capacity in the equine
erythrocyt es 6 invitresincubatian iwith Beganfa epipsilal eaf extr &
n=18)

We also have assessed the percentage of equine erythrocyte
hemolysis induced by treatment with extracts of various species of Begonia
genus to exemplify their further potential development and use as a drug
against metabolic diseases in medicine and veterinary [2, 22]. Our study
demonstrated that among 30 species of Begonia genus, the most species
of plants investigated possessed anti-hemolytic activity. The results of
these biological assays demonstrated that compounds present in B. glabra,
B. aconitifolia, B. sanguinea, B. thiemei, B. masoniana, B . crledneri,
B. oxyphylla, B. subvillosa, B. ulmifolia, B. convolvulaceae can prevent the
formation of methemoglobin and reduce hemolysis, while B. erythrophylla,
B. psilophylla, and B. arborescens var. oxyphylla extracts can facilitate the
formation of methemoglobin and hemolysis in healthy equine blood.
Extracts from leaves of B. foliosa, B. rex, B. solimutata, B. mexicana,
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B. goegoensis, B. imperialis var. smaragdina, B. pustulata, B. peltata,
B. cucullata, B. angularis, B. boisiana, B. venosa exhibited the decrease of
percentage hemolysis of equine erythrocytes, but these alterations were
non-significant [22]. The leaf extract obtained from B. sanguinea leaves
i nfluence during i1ncubation with-
considerable decrease of TBARS level (by 10%, p>0.05), as well as the
content of aldehydic and ketonic derivatives of oxidatively modified proteins
was decreased (by 9.9 and 12.7%, p>0.05, respectively) compared to the
control sample. The decrease of the oxidative stress biomarkers was
caused by statistically significant TAC enhancement by 48.9 % (p<0.05).
The pronounced effect of B. sanguinea leaf extract, probably, could be
attributed to its secondary metabolites content, e.g. polyphenols and
flavonoids contents [3].

Many studies have suggested that plant secondary metabolites
obtained from Begoniaceae representatives are responsible for their
antioxidant activity. Literature data confirmed that extracts from various
parts of the Begonia plants exhibited strong antioxidant properties,
effectively deactivating the stable, synthetic DPPH radical (1,1-diphenyl-2-
picrylhydrazyl). For example, Indrakumar and co-workers (2014) have
evaluated the antimicrobial and in vitro antioxidant potential of extracts of B.
dipetala. The in vitro antioxidant studies clearly indicate that the ethanolic
extract of B. dipetala has significant antioxidant activity [10].

The results of the Aswathy and co-workers (2016) study
suggested the health-promoting properties of anthocyanin in Begonia
cultivars (B. heracleifolia Cham. & Schitdl. and B. malabarica Lam.

and three cultivars of B.rex (B.rex6 Ba by Rai nb o whrext.

0Bl ack BRexdSior &P ercyo) i n ter ms
stable over time. Morphologically the cultivars showed variation among
each other and showed variation in anthocyanin content, with the

eryt|

of

H. Bz

t |

B.rex6Baby Rai nbbew®Blaanadk Beautyd posses

anthocyanin content which is morphologically distinguishable.
Anthocyanin was found to be an effective antioxidant in different in
vitro assays when compared to the standard antioxidants. The extracts
of Begonia may have excellent potential as functional ingredients
representing the potential source of natural antioxidants [1].

Methanol and ethyl acetate extract of B. trichocarpa has shown a
marked dose-dependent antioxidant activity in both the DPPH free radical
scavenging method and Nitric acid scavenging method in the study of
Sindhu et al. (2016) [16]. DPPH assay of methanol extract and ethyl
acetate extract shows maximum % inhibition 53.0 and 50.93 % at the

concentration of 400 eg/ ml respective
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70.36 % and ICsy val ues wer e 335. 23, 370. 74
respectively. Nitric acid scavenging activity of methanol extract and ethyl

acetate extract shows maximum % inhibition, i.e. 46.53 % 27.36 %
respectively, while ascorbic acid exhibits 53.34 %, IC,5 values were found

150. 87, 509.16 and ascorbic acid O0.63
different extracts of B. trichocarpa was estimated; out of this methanol

extracts contain 49.96 % of phenol content and 23.71 % anthocyanin

content present in the leaf. The antioxidant activity of B. trichocarpa may be

due to the high phenol content and the presence of anthocyanin in the leaf

gives supporting evidence for this [16].

Conclusions. From the present study, we can conclude that Begonia

epipsila extract exhibited antioxidant properties as well as the protective
potential against protein damage markers of erythrocytes involved in
oxidative stress and this could be linked to their antioxidant potential
capacity. While the lipid peroxidation marker content in the erythrocytes'
suspension was increased. However, further investigations need to be
done either to isolate the antioxidant compounds or to determine the in vivo
biological activity of this extract.
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Introduction. Orchids are valuable ornamental plants and they are
also well known for their medicinal uses. The previous studies on orchids
have found the various activities of metabolites and extracts of different
orchid species in the treatment of various diseases [13]. To date many of
the in vitro studies have examined the antimicrobial properties of various
orchids species, in particular, those which are distributed in tropical regions
with high level of biodiversity (China, India, South-East Asia), probably,
because of the long-lasting interest in alternative plant-derived agents for
use in developing countries of the world [13, 14]. Unfortunately, many of
these orchids have become increasingly rare due to over-collection as
ornamental and medicinal plants.

Meanwhile, living plant collections of tropical orchids, accumulated
at the Botanical Gardens worldwide remain overlooked as the potential
source of compounds with a wide range of biological activity [8].
Consequently, until recently some Coelogyne species have been
screened for their medicinal properties. As a result, our research group
has reported the antibacterial properties of Coelogyne plants grown
under glasshouse conditions against Gram-negative and Gram-positive
microorganisms and fungi [5-11, 16].

Although antimicrobial properties of various Coelogyne species
against pathogenic microorganisms have been demonstrated [14, 15],
there is still a lack of information about the antimicrobial potential of many
Coelogyne species. Therefore, the present study was undertaken to
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evaluate the antimicrobial activity of the crude extracts obtained from the
leaves of Coelogyne assamica Linden & Rchb.f. prepared in different
solvents against Pseudomonas aeruginosa, a ubiquitous gram-negative
opportunistic pathogen.

Coelogyne assamica is an epiphytic orchids species originated from
South-East Asia and occurring in primary mountain forests at the elevation
between 1000-2500 m [1]. Its conservational status in the wild was
assessed as rare and vulnerable [2]. Therefore, it should be noted that
maintenance of orchid collections in ex-situ conditions, propagation of
these unique plants by in vitro techniques, in particular, the orchids
possessing medicinal properties, can be considered as options able to
reduce the decline of natural orchid populations due to its overexploitation
as medicinal and ornamental plants.

As part of our study based on the antibacterial and antioxidant
properties investigation of tropical and subtropical plants, we have
examined the leaves of Coelogyne assamica growing in the M.M. Gryshko
National Botanic Garden (Kyiv, Ukraine). Thus, the current study was
designed to test the efficacy of ethanolic extract prepared from Coelogyne
assamica leaves against Escherichia coli, Staphylococcus aureus, and
Pseudomonas aeruginosa st r ai ns, mlinically I
indicator organisms commonly used in various projects in order to monitor
antibiotic resistance.

Materials and methods. Collection of Plant Material and Preparing
of Plant Extract. The leaves of C. assamica plants, cultivated under
glasshouse conditions, were sampled at M.M. Gryshko National Botanical
Garden (NBG), National Academy of Science of Ukraine. Since 1999, the
whole collection of tropical and subtropical plants (including orchids) has
the status of a National Heritage Collection of Ukraine (Fig. 1). Besides
that, the NBG collection of tropical orchids was registered at the
Administrative Organ of CITES in Ukraine (Ministry of Environmental
Protection, registration No. 6939/19/1-10 of 23 June 2004). Freshly leaves
were washed, weighed, crushed, and homogenized in 96% ethanol (in
proportion 1:19) at room temperature.

Bacterial test strain an d growth conditions.  For this study, O panel
of organisms including Staphylococcus aureus ATCC 25923 (mecA
negative), S. aureus ATCC 29213 (mecA negative, Oxacillin sensitive,
w e a k-lacttmase-producing strain), S. aureus NCTC 12493 (mecA
positive, Methicillin-resistant, EUCAST QC strain for cefoxitin), Escherichia
coli ATCC 25922, E. coli ATCC 35218, Pseudomonas aeruginosa ATCC
27583 were used. The cultivation medium was trypticase soy agar (Oxoid",
UK), supplemented with 10% defibrinated sheep blood. Cultures were
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grown aerobically for 24 h at 37AC. T
sterile solution of 0.9% normal saline to approximate the density of 0.5

McFarland standard. The McFarland standard was prepared by inoculating

colonies of the bacterial test strain in sterile saline and adjusting the cell

density to the specified concentration.

Fig. 1. Coelogyne assamica plants cultivated at M.M. Gryshko National Botanic
Garden glasshouses: A) pseudobulbs with new developing shoots; B) an external view
of C. assamica flower.

Determination of the antibacterial activity of plant extracts by the
disk diffusion method. Antimicrobial activity was determined using the
agar disk diffusion assay [3]. Strains were inoculated onto Mueller-Hinton
(MH) agar plates. Sterile filter paper discs impregnated with extract were
applied over each of the culture plates. Isolates of bacteria were then
incubated at 37°C for 24 h. The plates were then observed for the zone of
inhibition produced by the antibacterial activity of ethanolic extract obtained
from the leaves of Coelogyne assamica. A negative control disc
impregnated with sterile ethanol was used in each experiment. At the end
of the period, the inhibition zones formed were measured in millimeters
using the vernier. For each extract, eight replicates were assayed. The
plates were observed and photographs were taken. The susceptibility of
the test organisms to the plant extracts was indicated by a clear zone of
inhibition around the holes containing the plant extracts and the diameter of
the clear zone was taken as an indicator of susceptibility. Zone diameters
were determined and averaged.

Statistical analysis.  All statistical calculation was performed on
separate data from each species with STATISTICA 8.0 (StatSoft, Poland).
Statistical analysis of the data obtained was performed by employing the
me an N sdrrer of tha mean (S.E.M.). All variables were randomized
according to the phytochemical activity of extract tested. The following zone
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diameter criteria were used to assign susceptibility or resistance of bacteria

to the phytochemical s test ed: Suscept
mm

)=11-14 mm, and Resistant (R) O 10
Results and discussion. In this study, we have examined the
antibacterial properties of C. assamica leaves against Escherichia coli,
Staphylococcus aureus, and Pseudomonas aeruginosa strains. The results
of antibacterial activity screening are given in Figs 2 and 3, which clearly
indicate that the extract has shown antibacterial activity against the entire
tested organisms. The extract has shown better activity against E. coli
strains compared to the S. aureus and P. aeruginosa strains. The
di ameters of inhibition zones wer
(15. 2N1. 33 )aurensAT@Co25923, S. aureus ATCC 29213, and
S. aureus NCTC 12493, respectively. The extract has shown less
antimicrobial activities against P. aeruginosa. The mean of the inhibition
zone was (10.5N1.08) mm. Final lgh,
antibacterial activity against E. coli [mean of inhibition zone ranged

(15. 9N1. 1E)coimmCfcorr5922 and (1KEk.c8iN1.

ATCC 35218] (Figs 2 and 3).

Coelogyne assamica

e

Pseudomonas aeruginosa ATCC 27583 44— 10,5
Staphylococcus aureus NCTC 12493 ——f 152
Staphylococcus aureus ATCC 29213 —3— 12,4
Staphylococcus aureus ATCC 25923 —F— 12,8
Escherichia coli ATCC 35218 —f— 158
Escherichia coli ATCC 25922 —4— 15,9
0 5 10 15 20

Diameters of inhibition zone, mm

Fig. 2. The inhibition zone diameters of Escherichia coli, Staphylococcus aureus, and

Pseudomonas aeruginosas t r ai ns' growth (1000 €L ino:

~

extract of C. assamical eaves (M N m, n =

In our current study, the antibacterial activity of C. assamica leaf
extract (Figs 2 and 3) was investigated against the standard Gram-positive
strains: Staphylococcus aureus (ATCC 25923, ATCC 29213, NCTC 12493)
and Gram-negative strains: Pseudomonas aeruginosa (ATCC 27583) and
Escherichia coli (ATCC 25922, ATCC 35218) by the disc diffusion method.
This was carried out by placing discs impregnated with test material on the
surface of inoculated MH agar plates. The plates were then kept in an
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incubator a t 37AC for 24 hours and di ameter

measured. Clear inhibition zones unraveled that the compounds showed
the antibacterial activity of the antibiotic disc against bacterial strains. It was
observed that controlled strain of both Gram-positive and Gram-negative
strains: E. coli, P. aeruginosa and S. aureus were sensitive against C.
assamica extract. It is concluded that plant extract possesses antibacterial
activity against tested organisms. The zone of inhibition varied suggesting
the varied degree of efficacy and different substances of the extract on the
target strains. The antibacterial activity of the C. assamica extract may be
due to the presence of various active metabolites.

\ n,

D

Fig. 3. Antimicrobial activity of ethanolic extract obtained from leaves of C. assamica
against S. aureus ATCC 29213 (A) and S. aureus NCTC 12493 (B), as well as E. coli
ATCC 25922 (C) and E. coli ATCC 35218 (D) measured as inhibition zone diameter.

The results of the present study reinforce the importance of the
analyzed plants as a source of bioactive compounds for the treatment of
S. aureus, P. aeruginosa, and E. coli related infectious diseases.
Previously, similar results were described for other species of the
Coelogyne genus.

Previously, we have also investigated the antibacterial effects of
ethanolic extracts obtained from leaves and pseudobulbs od plants
belonging to the Coelogyne genus. For example, the antifungal potential of
eight species of orchids, i.e. Coelogyne cristata Lindl., C. fimbriata Lindl.,
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¢. flaccida Lindl., C. huettneriana Rchb.f., C. ovalis Lindl., C. speciosa
(Blume) Lindl., C. tomentosa Lindl. and C. viscosa Lindl. against fungus
strain, Candida albicans was determined in the study of Buyun and co-
workers (2018). Marked antifungal efficacy was observed in case of
ethanolic extracts derived from leaves of C. flaccida (mean diameter of
inhibition zones was 19.5 mm), C. viscosa (18.6 mm), C. huettneriana (18.2
mm), and C. fimbriata (17.5 mm). Extracts of C. cristata, C. ovalis, and
C. tomentosa displayed less inhibitory activity against test fungus (mean
diameter of inhibition zones ranging from 16 to 17.5 mm). The ethanolic
extracts from the pseudobulbs of eight species from Coelogyne genus
exhibited strong activity against C. albicans (inhibition zone diameter
ranged from 16 to 23.5 mm). Moreover, it has been observed that ethanolic
extract obtained from pseudobulbs of C. speciosa revealed the highest
antibacterial activity (21 mm as diameter of inhibition zone) among various
species from Coelogyne genus. The results also indicate that scientific
studies carried out on medicinal plants having traditional claims of
effectiveness might warrant fruitful results [6].

In vitro antimicrobial activity of various extracts obtained from
vegetative parts of Coelogyne speciosa against Gram-positive
(Staphylococcus aureus ATCC 25923) and Gram-negative bacteria
(Escherichia coli ATCC 25922) was also demonstrated in our study [5, 7, 9-
11]. The ethanolic extracts from leaves and pseudobulbs of C. speciosa
exhibited strong activity against S. aureus (inhibition zone diameter was
21.5 mm and 19 mm, respectively), while the methanolic extract from
leaves and pseudobulbs revealed mild activity (8.1 and 8 mm). Moreover, it
has been observed that ethyl acetate, hexane and dichloromethane
extracts obtained from leaves and pseudobulbs of C. speciosa revealed no
antibacterial activity against S. aureus. Our results also showed that
ethanolic extract from leaves of C. speciosa exhibited strong activity
against E. coli (inhibition zone diameter was 21 mm), while others extract
from pseudobulbs revealed minimum activity (inhibition zone diameter was
12 mm). Those extracts in ethyl acetate, hexane, and dichloromethane
both from the leaves and pseudobulbs revealed no antibacterial activity
against S. aureus [5, 7, 9-11].

The antibacterial properties of other orchids were also documented.
For instance, evaluation of the antimycobacterial, leishmanicidal and
antibacterial activity of three medicinal orchids of Arunachal Pradesh,
India was studied by Bhatnagar and co-workers (2017) [4]. Three
untapped orchids namely, Rhynchostylis retusa, Tropidia curculioides,
and Satyrium nepalense, traditionally used in tuberculosis, asthma and
cold stage of malaria in folk medicine, were selected for the study of
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these researchers. The dried material of each plant was divided into
three parts. Solvent extraction and fractionation afforded altogether
30 extracts and fractions, which were evaluated against Mycobacterium
tuberculosis (H37Rv and MDR strain) for antimycobacterial activity;
promastigotes and amastigotes of Leishmania donovani for
leishmanicidal activity and two Gram-positive and three Gram-negative
clinical isolates for antibacterial activity. The most significant
antimycobacterial activity was observed with the n-hexane fraction of the
flower of Satyrium nepalense. The most promising leishmanicidal activity
was observed with diethyl ether fraction of the roots of Rhynchostylis retusa
against promastigotes and intracellular amastigotes, respectively.
Evaluation of antibacterial activity identified S. nepalense flower n-hexane
and R. retusa roots diethyl ether as potential fractions against selected
clinical isolates. The investigation of Bhatnagar and co-workers (2017)
resulted in the identification of S. nepalense as the most promising plant,
which possessed all three activities in the significant proportion.

Xing and co-workers (2011) have studied the antimicrobial activity and
biodiversity of endophytic fungi in Dendrobium devonianum and
Dendrobium thyrsiflorum from Vietnam and reinforced the assumption that
endophytic fungi isolated from different Dendrobium species could be of the
potential antibacterial or antifungal resource. 53 endophytes (30 isolates
from Dendrobium devonianum and 23 endophytic fungi from
D. thyrsiflorum) were isolated, respectively, from roots and stems of
Dendrobium species. Fusarium was the dominant species of the two
Dendrobium species in common. Antimicrobial activity of ethanol extract of
fermentation broth of these fungi was explored using the agar diffusion test.
10 endophytic fungi in D. devonianum and 11 in D. thyrsiflorum exhibited
antimicrobial activity against at least one pathogenic bacterium or fungus
among 6 pathogenic microbes (Escherichia coli, Bacillus subtilis,
Staphylococcus aureus, Candida albicans, Cryptococcus neoformans, and
Aspergillus fumigatus). Out of the fungal endophytes isolated from
D. devonianum and D. thyrsiflorum, Phoma displayed strong inhibitory
activity (inhibition zones in diameter >20 mm) against pathogens.
Epicoccum nigrum from D. thyrsiflorum exhibited antibacterial activity even
stronger than ampicillin sodium. Fusarium isolated from the two
Dendrobium species was effective against the pathogenic bacteria as well
as fungal pathogens [17].

Conclusions. The preliminary screening assay indicated that the
leaves of C. assamica with antibacterial properties may offer alternative
therapeutic agents against bacterial infections. The results proved that the
leaf extract from Coelogyne assamica exhibits a favorable antibacterial
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activity against Gram-positive strains: Staphylococcus aureus (ATCC
25923, ATCC 29213, NCTC 12493) and Gram-negative strains:
Pseudomonas aeruginosa (ATCC 27583) and Escherichia coli (ATCC
25922, ATCC 35218). Thus, the in vitro evaluation of the antimicrobial
activity of Coelogyne assamica has provided useful information for further
studies aimed at the development of formulations with clinical applicability
in the control of bacterial infections caused by these strains.
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Introduction.  Aglaonema (Araceae) is an important ornamental
foliage plant genus, one of the most beautiful foliage plants, as are many
members of this monocotyledonous family in which flowers are borne on a
type of inflorescence called a spadix. The genus Aglaonema is comprised
of 21 species that inhabit humid and heavily shaded forests of many
territories of Asia [3, 6]. Aglaonema contains many cultivars that are
important tropical foliage plants due to their tolerance of drought and low
light and low relative humidity levels encountered under interior conditions
[3]. It has a good combination of leaf color, such as green and red, green
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and white, pink and green, red, among others [11]. Aglaonema plants have
been widely used in recent years because of its anti-aging and longevity
properties, natural anti-allergic and anti-inflammatory properties [7, 9].
Moreover, a decoction of the roots is drunk to treat dropsy and fever [13].
Anti-hyperglycemic effects of N-containing sugars from Aglaonema treubii
Engl. in diabetic mice were noted [12]. Chee and co-workers (2005) have
revealed that the five pheophorbide-related compounds from the leaves
and stems of Aglaonema simplex exhibit moderate-to-strong photocytotoxic
activities towards human leukemia (HL60) and two oral squamous
carcinoma cell lines (HSC-2 and HSC-3). Compounds 4 and 5 showed the
strongest photocytotoxicities, with 1Csy values of 0.30-0.41 muM.
Compounds 1-3 with Et chains at C(17(3)) were less photocytotoxic than
the parent pheophorbide A (5) [2].

Red blood cells (RBCs) plasma membrane is a multi-component
structure that keeps the cell morphology, elasticity, flexibility, and
deformability. Alteration of membrane structure upon exposure to
xenobiotics could induce various cellular abnormalities and release of
intracellular components. Therefore the morphological changes and
extracellular release of hemoglobin [hemolysis] and increased content of
extracellular adenosine triphosphate (ATP) [as signs of membrane stability]
could be used to evaluate the cytotoxic effects of various molecules [5].
Hence the present study is designed to assess the dose-depended
protective effect of the Aglaonema simplex (Blume) Blume leaf extract on
the resistance of human erythrocytes to the HCI-induced hemolysis.

Materials and methods. Collection of Plant Material and Preparing
of Plant Extra cts. The leaves of Aglaonema simplex were sampled in
M.M. Gryshko National Botanic Garden (Kyiv, Ukraine). Aglaonema
simplex (Blume) Blume is a herb, 15-120 cm tall, with straight stems. It is
easily recognized by its dense crown of narrowly oblong to linear lance-
shaped, green leaves with pointed tips. Its alternate, stalked, densely and
spirally arranged leaves have leathery leaf blades that are green to dark
green, veins sunken, narrowly oblong, narrowly oval to lance-shaped,
occasionally linear, oval or egg-shaped, ending abruptly or gradually into a
sharp tip, and 10-35 by 1.9-25 cm. Its erect flowering shoot is enclosed
within a light green to a whitish petal-like leaf that ends abruptly with a
sharp tip, 2.3-6.5 cm long. Species is monoecious, with separate female
and male flowers located on different parts of the spadix. Its fruits are oval,
red in color when ripe, and 1-1.7 by 0.5-0.8 cm. For medical uses, leaves
pounded in coconut oil and rubbed on the body of women in labor to speed
up delivery and as pain relief. Root decoction used to treat fever and
edema (swelling of soft tissues due to abnormal accumulation of fluid below
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the skin or in body cavities). The plant has also horticultural potential as an
indoor ornamental plant (https://www.nparks.gov.sg/).

The whole collection of tropical and subtropical plants at M.M. Gryshko
National Botanic Garden (Kyiv, Ukraine) has the status of a National
Heritage Collection of Ukraine. The sampled leaves of Aglaonema simplex
were brought into the laboratory for analysis. Freshly collected leaves were
washed, weighed, crushed, and homogenized in 0.1M phosphate buffer
(pH 7.4) (in ratio 1:19, w/w) at room temperature. The extracts were then
filtered and used for analysis. All extracts were stored at-2 0 A C lusen t i

Preparation of erythrocytes suspensions. Blood (10-20 ml) was
obtained from normal volunteers via venipuncture after informed consent
was obtained. Human erythrocytes from citrated blood were isolated by
centrifugation at 3,000g for 10 min and washed two times with 4 mM
phosphate buffer (pH 7.4) and then re-suspended using the same buffer to
the desired hematocrit l evel. Cel
sample preparation. An erythrocyte suspension at 1% hematocrit was
incubated with 4 mM phosphate buffer (pH 7.4) (control) and pre-incubated
with the Aglaonema simplex extracts (5 mg/mL, 2.5 mg/mL, and

S st

1.25 mg/ mL, respectively) at 37 AC for
shaken gently while being incubated fo

Assay of Acid Resistance of Erythrocytes . The acid resistance of
erythrocytes was measured spectrophotometrically with 0.1M HCI by
Terskov and Gitelson (1957) method [18]. The assay is based on the
measuring of the dynamics of erythrocytes disintegration into hemolytic
reagent action. The time of hemolytic reagent action serves as the measure
of erythrocyte resistance. The assay mixture contained 5 mL of 1%
erythrocyte suspension and 0.05 mL of 0.1M HCI. The absorbance was
read at 540 nm every 30 seconds after HCI| addition till the end of
hemolysis. The difference of absorbance at the beginning and at the end of
hemolysis was determined as 100% (total hemolysis). The disintegration of
erythrocytes (%) at every 30 seconds was expressed as a curve [18].

Morp hological alterations of erythrocytes. The smears were fixed
by dipping the slides in absolute methanol, allowing them to air-dry, and
then staining with May-Grunwald solution for 5 min, followed by 6% Giemsa
stain for 15 min. Slides were selected on the basis of staining quality. In
each group, 10,000 cells (minimum of 1000 per slide) were examined
under a 401 objective with a 101
identify morphologically-altered erythrocytes in separate studies.

Statistical analysis. All variables were tested for normal distribution
using the Kolmogorov-Smirnov and Lilliefors test (p>0.05). All statistical
calculation was performed on separate data from each individual with
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STATISTICA 8.0 software (StatSoft, Krakow, Poland).

Results and discussion. Erythrocytes are devoid of internal
membrane structures and easy to be isolated and handled providing a
good model for different assays [5]. The representative Fig. 1 shows the
observed values of % hemolysis with time at 5 mg/mL, 2.5 mg/mL, and

1.25 mg/mL for extract obtained from Aglaonema simplex leaves.
25

Aglaonema simplex
20 n
/ ===Control
% 15 / \ =5 mg/mL
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= / \ / )’ <// \/\\ \/\ \
0 5 10 15 20

Time, min

Fig. 2. Effects of Aglaonema simplex extracts (1.25 mg/mL, 2.5 mg/mL, and 5 mg/mL)
on HCl-induced hemolysisinvittoi n human eryt hrocyte

In the control group (erythrocyte suspension), erythrocytes incubated
with 0,1M HCI remained stable and demonstrated slight hemolysis. The
maxi mum | evel of hemol ysis was (23.58
hemolysis was 14.5 min. When Aglaonema simplex extract (5 mg/mL) was
added to the erythrocyte suspension, the maximum level of hemolysis
occurred after 6.5 min of incubation
total duration of hemolysis after Aglaonema simplex extract (5 mg/mL)
incubation was 6.5 min. The results showed that HCI-induced hemolysis in
a typical time- and concentration-dependent manner. At the concentration
of Aglaonema simplex extract of 2.5'1 mg/mL, it markedly decreased the
hemolysis (the maximum value of hemolyzed erythrocytes at
0.5 min'l was'l 7.71 N1 0.33%, the total duration of hemolysis was 20.5
min). At the concentration of Aglaonema simplex extract of 1.25'l mg/mL, it
markedly decreased the hemolysis (the maximum value of hemolyzed
erythrocytes at 4.5 min'l was'l 15.26'l N1 1.41%, the total duration of
hemolysis was 7.5 min). Therefore, we selected Aglaonema simplex extract
at a concentration of 2.5'1 mg/mL for the next study.

Effect of Aglaonema simplex extracts on morphological changes of
human erythrocytes for 1'1 h of incubation was presented in Fig. 2. The
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observation of the photomicrographs revealed that the untreated
erythrocytes are a normal biconcave shape (Fig. 2A, 2C, 2E); exposure to
Aglaonema simplex extracts (5 mg/mL, B; 2.5 mg/mL, D; 1.25 mg/mL, E)
resulted in a no change in the size and shape of cells, as well as extrusion
protuberances on their surfaces and/or cell ruffled edges (echinocyte or
crenated cells) (Fig. 2B, 2D, 2F). Importantly, the erythrocytes in the
presence of Aglaonema simplex extracts maintained the normal biconcave
shape, except a very few cells, underwent a slight change in conformation.

F
Fig. 3. Effect of Aglaonema simplex extracts on morphological changes of human
erythrocytes for 1'l h of incubation. (A), (C), and (E) i Control, (B) i Aglaonema simplex
extract (5 mg/mL), (D) 1 Aglaonema simplex extract (2.5 mg/mL), (F) i Aglaonema
simplex extract (1.25 mg/mL).

The in vitro cytotoxicity on the red cell membrane of various plant
extracts have been studied from time to time and correlated with their
constituents. For example, human erythrocytes were exposed in a dose-
dependent manner to various ethanolic plant extracts, and fractions
obtained from plant parts of Calotropis procera (Ait.) R. Br. and the gumi
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oleo resin of Commiphora wightii (Arnott.) Bhand. An attempt had been
made to relate their antiplasmodial activity with their cytotoxicity as
represented by the in vitro rate of hemolysis. Intact erythrocytes were found
to respond with a dosel time-integral and fitted to models of pseudo-first-
order reaction, Michaelisi Menten equation [17].

A. simplex is one of the potential sources of the phytochemicals for the
treatment of atherosclerosis. Ismail and co-workers (2017) have reported a
phytochemical screening of in vitro A. simplex plantlets and the potential
compounds as alternatives of SR-B1 ligand that play a role in reducing
atherosclerosis. SR-B1 ligand activities were tested on the HepG2 cell line
stably transfected with SR-B1 promoter. The results showed that the
extracts contained secondary metabolites belonging to the terpenoids,
steroids, phenolics, alkaloids, and glycosides. Luciferase assay suggested
that the stem and root extracts increased the expression of SR-B1 at 1.61-
and 1.72-fold higher than the control, respectively [8].

In the previous study on Aglaonema species have revealed the
presence of two or more hydroxyl groups attached to the heterocyclic
nitrogen atom known as polyhydroxy alkaloid or imino sugars [1, 14]. Six
pol yhydr oxy a | k a-homondjismycinn a2, | $(R)-bisH
(hydroxymethyD-3(R), 4(R)-dihy dr o xy p y r r-aflotkhontbmnojirieycin,
glycosyl-homonojirimycin, 2,3,4, 5-tetrahydroxy6-hydroxymethyl piperidine
has been isolated from the pressurized liquid extraction of seven
Aglaonema species [14]. Aglaonema plants also possessing glycosidase
inhibitors [1] and antibacterial activities [10, 15].

Samin Yasar Arnob (2015) has evaluated the cytotoxic and antioxidant
efficacy of methanolic extract of Aglaonema hookerianum. The crude
methanolic extract of A. hookerianum was evaluated for the screening of
antioxidant activity by using a reducing power assay method. It can be
concluded from the results of the in vitro study that the plant extract
contained substances with reducing potential as it was able to reduce
potassium ferricyanide to potassium ferrocyanide which subsequently gives
a colored complex after reaction with ferric chloride. The reducing power of
the extracts can be associated with the presence of biologically active
compounds in the extract and literature reports are evidence that the
reducing power of bioactive compounds is associated with antioxidant
activity thus a relation is evidenced between reducing power and the
antioxidant effect [16].

The extract also displayed significant cytotoxic activity as observed in
the brine shrimp lethality test, which has been successfully used as a
simple biological test to guide the fractionation process of plant extracts in

order to detect antitumor compounds. The LCspval ue was <1000
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the extract can be regarded as a promising candidate for a plant-derived
antitumor compound. This bioassay has a good correlation with the human
solid tumors cell lines [16].

Conclusions. Our results indicate that HCl-induced hemolysis of
erythrocytes was suppressed by the extract of Aglaonema simplex in vitro
in dose 2.5 mg/mL, while Aglaonema simplex extract with both
concentration 1.25 and 5 mg per mL induced the prohemolitical effect. The
erythrocytes in the presence of Aglaonema simplex extracts maintained the
normal biconcave shape, except a very few cells, underwent a slight
change in conformation. However, the components responsible for the
antihemolytic and antioxidant activity of the extracts are unclear. Future
studies will be aimed at investigating the effects of different parts of
Aglaonema simplex upon isolating and identifying the substances
responsible for the antioxidant effects of the solvent extracts.
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VARIATION IN CULTURAL AND MORPHOLOGICAL
PROPERTIES OF PHOLIOTA SPECIES IN PURE CULTURE

Liubov Regeda
M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine

Pholiota species are used not only for the industrial cultivation of
fruiting bodies (P. nameko (T. Ito) S. Ito & S. Imai, P. adiposa (Batsch) P.
Kumm.), but also for biologically active substances production with
therapeutic properties. Anticarcinogenic, antioxidant, antimicrobial, and
immunomodulatory properties of components from vegetative mycelia have
now been established [1-4], therefore, it is important to preserve and
maintain edible mushroom cultures with medicinal properties [5, 6].

Data on the rate of vegetative mycelia radial growth and the
morphological features of the mycelia colony for most species of the genus
Pholiota are absent or these important features have not been sufficiently
studied for such species as P. adiposa, P. aurivella, P. nameko, P.
squarrosa [7-13]. The relevance of our research is explained by the need to
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supplement existing data. The purpose of the study was to study the
cultural and morphological features of cultures of Pholiota species on agar
nutrient media.

Eighteen strains of Pholiota species from the IBK Mushroom
Culture Collection of the M.G. Kholodny Institute of Botany, National
Academy of Sciences of the Ukraine were investigated. Mushroom
cultures were grown on glucose peptone yeast agar media (GPYA)
and malt agar extract (MEA).

For the first time we conducted a detailed study of radial growth
rate and colonies morphology of such species as P. alnicola,
P. limonella, P. subochracea.

According to the radial growth rate, all studied strains of Pholiota
species are slow-gr owi ng (up 0.52 N 0.08 t
most of the studied strains (14), glucose-peptone-yeast agar was found to
be the best for growth. For 4 cultures, the maximum radial growth rate was
received on a malt agar extract.

A statistically significant maximum radial growth rate for most of the
studied strains was observed on the GPYA medium.

The growth rate, morphology and colouring of vegetative mycelia must
be taken into account in order to confirm the taxonomic status of the
cultures of species of the genus Pholiota. The presence of additional
structures was noted only for some species - vegetative mycelia strands
were formed during the growth of P. aurivella (GPYA) and P. limonella
(GPYA, MEA) cultures, and exudate secretion on the MEA was observed
for P. aurivella, P. squarrosa and P. subochracea, reverse colouring varied
on both media in the case of P. alnicola, P. nameko, P. squarrosa strains,
and on the MEA medium for P. populnea.
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B' &ztegts S BBdz stelz, hts dzgOdesmddzd dzO " j tefmls
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1" H yOm HmdzdHsitedzs -A tz@dMezjsdcn ¢ 5° 2 B dZO
odwoeodzjdzets 16 odH' 9 twWHE tECB8Cteddz (Chir
v OB dzd yvw 1
ldHtseod?2 MS &zOH GO @OdL 99 igro PiZis tsB dzO MMk
it sHJ dz0 t ' H l dH
Rhinolophidae Rhinolophus | Rhinolophus hipposideros
(Borkhausen, 1797)
Myotis bechsteinii (Kuhl, 1817)

Myotis myotis (Borkhausen, 1797)

Myotis daubentonii (Kuhl, 1817)
Myotis brandtii (Eversmann, 1845)
Myotis mystacinus (Kuhl, 1817)
Myotis nattereri (Kuhl, 1817)

Vespert ilionidae |_Vespertilio | Vespertilio murinus (Linnaeus,1758)
Eptesicus | Eptesicus serotinus (Schreber, 1774)
Eptesicus nilssonii (Keyserling,
Blasius, 1839)

Nyctalus Nyctalus noctula (Schreber, 1774)

Pipistrellus | Pipistrellus kuhlii (Kuhl, 1819)
Pipistrellus nathusii (Keyserling,
Blasius, 1839)

Pipistrellus pipistrellus (Schreber,
1774)

Plecotus | Plecotus auritus (Linnaeus, 1758)
Plecotus austriacus (Fischer, 1829)

Myotis

ldeoydehd B' BIstsf ' ydzd 2 todaQdEH ‘adz Wy O daj
o d H dzts, hts d&zO Isy @ dgds'ted f)! Cusl PUASOLZOMIs o d H
M j dzj tsB 'REmdlsphus :ferrumequinum, Myotis bechsteinii, Myotis
myotis, Myotis daubentonii, Myotis brandtii, Vespertilio murinus, Pipistrellus
pipistrellus, Plecotus austriacus, 1 2 9 dH ' 8 H jMimtiscrmttererz’ o :
Myotis daubentonii, Myotis brandtii, Myotis mystacinus, Vespertilio murinus,
Eptesicus nilssonii, Nyctalus noctula, Pipistrellus kuhlii, Pipistrellus nathusii,
Pipistrellus pipistrellus, Plecotus auritus, Plecotus austriacus s© 9 o dH ' o
I d dzO dzls td\gdfalu® noctula, Pipistrellus kuhlii, Pipistrellus nathusii,
Pipistrellus pipistrellus, Plecotus auritus, Plecotus austriacus, Vespertilio
murinus, Eptesicus serotinus, Myotis daubentonii.

Il dHd tcWwHE (k¢ da@rd,s " &M ks QdzstsB dzOMs '
ZOMmszf dzd s yddesds (tedm. 1) .
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& q
57
|I/II - H\]'.\J/"
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\L/-*/! 4 1
L~ 16 1 l/'_'wl
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t dff.t SLYtSH" dz 9 dH" ' o Chiroptera) { HO cAUB@WES « " d dz' *

*lteddz' Is€ O: ydwteoOdsd § sL dzOyd dz' Myetid rdapbenteiiH 2t 26
2. Eptesicus serotinus; 3. Pipistrellus nathusii; 4. Myotis mystacinus;
5. Pipistrellus pipistrellus; 6. Vespertilio murinus; 7. Myotis brandtii;
8. Nyctalus noctula; 9. Plecotus auritus; 10. Myotis myotis; 11. Eptesicus
nilssonii; 12. Pipistrellus kuhlii; 13. Myotis bechsteinii; 14. Rhinolophus
hipposideros; 15. Plecotus austriacus; 16. Pipistrellus kuhlii.

1 O s Odzdz' 50 "9 9" HB Yj dzO Isj dzH j dz
ydmyj dz detsfls™ tsflzdvy 2 ¢ OO odn' € C @0 tsa
LsCtey BO. wjtejH Htedydds, hMts ftedLojdzd HB

UL dgj dgh jdedzw €' dz2 S sfls’™ HftwdHOlddr Mrted

UHJGWGOHOY W B' sSIststf ' 9;

Uo dSdsfifds Odzdz” ¢ j MisdydH" o .

ltesOdzOdz' L o Oah d ' Miststed ydz Ld3 dzd ydfm
ANtcOdzE " o h d dz (1940, 1970, 2013 ttsCd) L«
weeyo'to' eyt wid . [ dG6 kzdzclddo dAOMIAR[E) ,Ld " &' o
{. 1. sttcdz’ * 90 ( 1-9 406 0N Oa 5 ° HERFILO ™ d
H . 1. [ i dw @O doe@ [ .(2013) [ 3, 4, 5]
fsLdlsdoedzz HJ OB ¢ Iz, Bts ftsd3’ Isdets L B' dzt h
9 dH " 9 Myots Qaubentonii, Vespertilio murinus, Eptesicus serotinus,

Nyctalus noctula, Pipistrellus nathusii, Pipistrellus pipistrellus. Ad

fsLdlsdodzaij wWodh]j By dO ftsedwLOld ‘"L kOC
o' Ck & Mk, LB dhE"I!Mw C'dz €' Mlsy HEY
Hdzw C Oy Odz o, sOCty Mdz' H o'  HAZ IsdIsd Y«
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tcOnRtizldz L B dz' h jdgdzgw €' dz CStsfls’ YsCddekzlsdr B
l jtojoedzwdzzohd o dHOdzdzY Y jtoco sdats’ Cdzd e d
Clste’ fslseOf ddzd HB oM ' m yYydms ISt sa YJ
Rhinolophus hipposideros, Myotis bechsteini’ Myotis natterer’ PRipistrellus
kuhli. [ ud © d H dzts, hts dzO2EtcOL dzdo ' h d d&3qd ‘ d ¢
M J dzj B ' B5dzls dz' Réimobahaf ic ‘Mwppotis. 1 H dzts ) dzts
BdzOG S sz ydzd 3 By 20 99 03 Olsd HJjdHtesY " d
tc 5 H O d3iyctalss, Pipistrellus s s i ts .

[ By d2O 9  H3 IsdIsd Isj dzH 9 deyts® S ts 1 d3y dats g3@
sO¢ dn 9 d Rhina@ophus Chipposideros, Myotis bechsteinii, Myotis
myotis, Myotis nattereri, Pipistrellus kuhlii.

[ dzv  Ists¢ 5, htsB HOO ctizf O IsoOtcddz ¢ tsd
LicsMIsOdzO dzO Is-pcPHELEGCHS ' s O dztslpsdzO fiids™ Is zdz jOdsE
tczC tsCtod dzd -, w g f slstcOf d dzd ) Odzlstets f ts
Iso Ote d dzO 3, odmdzOy jdzddz oL dBECE SO { tsmistc
ftiesme " sdzdy! €O twBSISO MjtcjH dz0fmJ dzj dzdzw
fifmMsdydH 9, O LOSCBY fMlse stcj dzdzy dddsiond = Y

dfdmMsS odSCtstedmlsOdzd~ HY J 6] dz:
l.ysHdzjefm! SO [. 1. sZzyomdzd?2 MkOdz WOkdd kSt

Odzstets 5¢ j dgdes’ steOdzM¥ stedsOy' ° MjtejHsadh O Os
sz j dv COdzH. B' tsdz.¢cL eB®HEASES MY j40003. 00. 08
2.1 0OctstetsHdz € w. | . es@E OB BCO] &' tesflsjtesy Ok
[ " cteOY' 2dzd?2 MlsOkzMmi 20y Odz' @ © VSO’ dz .
3.ststedz’ ‘@ [.A. 1 dL dzOEdd C t 1Os W idZd O & € s dzO.

[idydte"d .1 ., [OhNCtso O [ . wa.dL g S ) v1$ &OS Ea O
H 2 ds§ @013.

4.

5. dekfz fz 190 ' 6 viut (BOlsjt' @ad 098& [ W Oz dzd ) .

6.yjtcotsdzO Cdzdc O uvCteO dad i1[2p08zhtHv/etbdritzdadrg/c j iz tef] .

7.y j too tsdz0 Cdzd ¢ O LSO dzf! Ct5° tat 1 [L980kzj € Istetsd
http://nature.land.kiev.ua/red-book-80.pdf.

8.y j too 5dz0 uSCdar Qlzd . voOteddzdzd? Mo ' Is [/ 1T31sQ : tej H.
LSO dzf’ CO | UAJWS dztst j H ' W .

faft[RrRIJoovw [ [tAaf]{1ww Jrar1r? }
20:40-r f 2 1 J 1 J J wsvo
] OQotedaz’ d&zO [ . 1 .
rde fesofm! €d2 HJ ol Obdad & QizsDicldatz o j tidlsjls

zdesCy L ftsems HY j dzda tcsmlsPuadzy tc jofr A 2
BOCIsjtc' Odz dzd r L Or o tstcs 9 Odg stce Odz' o H d
dzj 8B~ ' Hdz' MiIs! ftetso jHJdedzgw WhkdzH Od3j dzals Odz' dz

144



WEdC y' sdzOdz desets MlsOkzmkz dzj e j dz@ dzO to' L
[ 1, 2] . [ J ¢jda sCte’ 3 Odptes'ts H of dz@al Y dzts
LH" 2Mdgs " Is! mw mdzd L s9 d d3d tsB s dzts dz$€ O d3d B
Odz' 9 J t5dzW tc dzd d3d BOC tetsW Oc Odzd Btotsdzm SOMs
Is¢ Odzd dats & od¢tsdzlz¥ Is o' L dzgs 3O dz' Is dz' ¢ dz'
tcj OCy"' ~nOtcOCIsjtc fteswelk wWCdn 1d3@dzy dls
stec Odz' L 3z oy dzts i3kz Is © sy | L d3° dz¥ 9 Ols
FtcOY jdadgw dzjcjdzjots’™ HOtejdem' d3d L O to' L dzd -
[ J st dzOh ts° tctsB SiIs B Iz dzts Hisdz" HY § da
sMmtse dzd o sMis j 2 40ekjsB jsdz'd r2 Of St MW Is .

 sfmdz' H Y j dadagw ftotso j HOzE sostdip®’ HelBIG'S dgj d
B ' sBjLYjS¢d IO jSCtdse' ydtset ¢ tsdzstctsdz
Hjte) Oo dztse t5] OEdeOdp dapdzse s kdz' 9 jtemdIsj skz. [
Cdz' dz' ydets L -4A0S-tH®Bds0 dZ40 fstesmwls (fts n =
OdzOIstsdz’ ydaj o] f Otclz o Ostaday d dzde, d di' detss b dacflzdz |
st Odz' o . 1 " H dats ydziz f dzsh Iz YyofmlstsC - dzj ¢ j «
CotstcHd dzOIsdzd &3 3] Is s H 5 3. ] " Msdzse ' ydz L
odetlssodzvdzd dzO MOdzdesdzsz o3 C tesils 53’ L ]
GJ BOLECMddz detsds SO | 5L d datsdis 5 HOd 4 956.0 dz/ dzts i

Il MsOdzso ddzd, hts BsteW ] sted ydz' f OOd] Is
9" Ctsdz Iso Otec(d dz. dlstczCIskztc® Btotsdzmn ' 8 L Odzj Y C
dbdzt o jsdzd dBOB Is! dzj sSHAdZOSCtsod2 fJtesmoe " Is dzO
BO2YJ MsOB' dzt degd &3 H' OJ Istetsd3.

¢ B Msdzt IsdzO d3QfIBO daizjhdzj dg' MW OMJ dzr to s dzdzts |
O 9' HdzsmdzO RO’ IsjdzgH Jdzy' 8 HEt fhisizi so ts
" delsj deffdeo dzed 3 tetsfMmistsdy A ydots’ BOMd . o
Isj dzH j dzy " W Hts ftcj o Odzs 9 Odzdg” BOMd fJtoOo ts°
sMtsBdzd o sMlswdzd " Eetw@MHse.d 1202Issfdz "z o' H
sBtr dzjGejda"nr dBO° COkHOdz @O tc QBRMBE OO OL
HSHOIS 59 O, sty W' y'‘ das Oofpdajsetd'n’ fdsjcdsjh
MisOdztse d Is 1, 16-HtsHstsaHtEdzlzv Co 'y 300" dz H P s
Hshwvwe O yd 1, 24, -Qdgddf g Bezmvtsdgls 1-, 24 &
HsBtsotets o' Ckz. lted yY! sdikz Hso Yy d dzO ste
hJtod dets & hts Bhkzd@itodzj dets o' Hdzmdets o bkzL ¢
[ stcWtsd3j sted ydz' § OtcOd3j Isted dzjcjdz@ fBtetsmwis
ftcQo ' 2 dzjejdzg HtcjoOdz O LkHED pf RO tsis 5O bz®

[ " CtesmC s ' ydzts -W &z g5 g 2 6 WzR tzdzteO sHddzd yw
fted HMNIsOo dzj d&zO Oy dzlz s ds, h ts Elso tstej dzd 2
IZsC Odz' L s Ist mMw E Ml dg¢ On 6 M " tcOIsStsStedzd n
& hduc' o. ¢yddzzfm  f syd dzO tdds' By s dEgEm Yy @
HrtSIstsd3 ydes f tsH" dzv ‘' Is+ Mmw , O ' &3 ¢ Odzkz
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LOS dzyk' k' v Od ojtsdvtededdsd o' hjySodd.

LB ©d, "t odWwedv' k' fMw £ f§seshwls
HiMdz H>Y J deda? . byddzemd odHBC o] d3dzi dz SH
it tsdzlz YdztsIs € Oczd dzdzed B  f j toj Is d dz€ O Bq , wg

fslstsoh kzy st fw . ) ©sh O©E J fRCts’ i tsd

o' HBC toj dgdzs & Is! Yyomistsyscd dzj ¢ j dz E st
Hlijtcjott kletstej dzg Btesdzm O3], hts dBOEIs! ' L
fMdtcj Hdz' = £ tdaOdeD" d5 1 frfty L ytslsdtc! sn tsB tsd
f' HffpdzdL s t5° shdwod so ™ BistOL diBH o j dzlsd y' 2 «
B tsdztSidEStd P Otetso O, o9CtedlsO dBdcetslsdzdeodds B OG !
L d3d dzh § dzdzv of3 COodz Btolz Btotsdzn ' © o dMsls O ’
fslssdz" 2 Is! Mw Wds@ disfdz’'C dz’ dg'dddsl © * H f ted L d3OIs d 1
I soajtorndy MdzdL sets’ tBdsdtd ME dzZOHYyOMIsO.
sBtdzsdtd 9Oy jdzO. v "  HifdzdL s ' 2 - sMdatse
AtlcWh s 0 GBEZtd O klottejdzO o jdadSddkd { d
W' Btomitahts setsdzcdz d ftojoOdzt' E MmjtejHdz 7 |
bHO jJdzsdy' 2 dz20 B dl O Btotsdz- 8 {§tBERZHBO(
sCOdegddzd, hts fjtejrmtsHdl! E o 3 yombtsys so k
dzj ¢ J dz' . it sLodlss¢ B Yy yofmbssys tso s’ Y sd
f Olsts¢ J dzgj Isiny dztsB tifyfde- s dzj o d3sdz’ W d3 to' L dese 5
shdzts o ° dZsC Odz' L s Iss mMw €' dzyd o " HH ' dzd
COdz' Btolz L d3j dgh s Is' W tetsL &3 ted ~RteWwhtseadrn
M zZOH O s Myw  dzd " j L Hotsn tSBEddasC : f o
W' Btothttiitsts 9i® o ' HMizls dav . (" Isj dz' 2 s O H 9
Bdeslsdzdoddz, O 'L L d3j dzhijtmddgtcs WCHQIES dB, tc I B
dzfg GO CjdzdrtsftH Bdzdm Cdz' sSddz. oS dzOH YO
o dcOy jdzO. [O6VWLtsS90O fdZOMdd © MdzdL soats’ ¢
htsHis " a9 MmMls'" dz¢d Btsdzm O. I HiMkIlsdz Mmls -
L dzOydztsG s tesLodlsC iz G izOH ¢ t5° BOVWL SO 5°
YydieC zdzwtedets, Mftedw® dBZO23j] (oodessdz ff jtej S
My OL BOIsdydzed s ftesyjMm' o-HsBtsaaGEt€ d8 ' &k Omd
dzj L dzOdatzdzC  © Olsj dzj SIsOL * 9, hts Mme ' Hydls!'
MlstczClskzte, wWCO LOddhddzOmw L dzj sdzOls Odz' dzts
Ol jdzj SIsOIsd yded Odz' 9 jtsdz Mmftedw totsL o d s
H' dzv dz€ OR". 1 02 yOfmls* hj OljdzjSClsOLd 3 fMmlswl
Stec OdzlzOMOBY jtejH, Lk SCtOdz Odzr dedr YyOMmlsC OR
l dimdztse € d . [ steW sd3j Istcd ydz f OcOdRj Istcd
20-40-H sBSOotsEts o' Ck L d3' dzt 8 Is! Mw OMmd dzn tcts dzdz
v HftwOo " 2 dzj ¢ j dz ftcj © Odzs HSD ) d & dzO Is
ste e 0dz0. [ OCMd B3Odz' deidzts M "o * i dzt)f dz® & Is COkH
stcc Odz' 9, d3i  dz'tc @@z Odizs dz’ SO HBHOILSY
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20-cHsBtsoatsets o' Gk ~OLOCIjtedL z8 s Mw dzOWw 9
fjtojoOydes bk CtOds Odz' dz' 2 yomlsy stc G Odz
LB ' dz hiz‘' Is! iMw OMd ddS scBidaflalz, L OO "C Askzfs fizdzd dzy
His L dgjdgh jdedgv, hts tsBERdtse dzj dets ' dalsj dzfd o dad
s dMsS odStedMmMlsOdad =" HY J to] dz

1.] da02d# S w. . wuwlsOd ' dBzddes' MdMmisj i3 dzj ¢j dz
dzj M j yd¥ ' ydzds L ODotstes o Odgdzv &/ wofelsdd a7 OR fdzs ¢
1Odzdy! $d2 o c:o'tcz@paciqglz;rfrwmnm

2.1 " Ckdz 20 4. ]. fls s dzts @ © Yy dz' L &g dzq’ f Otej dzn ' o
ded M J ydqdw ' ydalz Btsdz”tsquJad31sdzB / 1. 1. J'Clzdz‘

1 sBdzs©o M Cts°  HJ toy Oo dztsi’ 2009.¢ ©© O & dzts 1-008.€ OH J a3
3. Moyron-Quiroz J.E. Role of inducible bronchus associated lymphoid tissue in
respiratory immunity / J.E.Moyron-Quiroz, J.Rangel-Moreno, K.Kusser et al. // Nat.
Med. 7 2004.7 Vol. 10.1 P.927-934.
4. Tscherning T. Bronchus associated lymphoid tissue (BALT) is not present in the
normal adult lung but in different diseases / T.Tscherning, R.Pabst // Pathobiology.
2000 Jan-Feb;68(1):1-8.

lw YyJTwur 4 JusfIrRm U1 wl s [ )
[ { HYPOPHTHALMICHTHYS MOLITRIX
(VALENCIENNES, 1844)

l ws |
1w

| ®B byJ ¢ s wtctbo , 1. S .
1 " qddem: €2 HJjteyOodzd?2 bkdz 9jtemdIlsjls ' d3J dz

1 OOkt adH' 9 CBtesftsodr tedeB CdzOMIW' ¢k
f sdztsy J dzdzV CdzslsC s9 d A LkzB " 9. r dzw Yy odzj 2
odeBtcdmMlssoalze s Mw o L 5§ d&zhisdz Is®©M toesdzds OB fig
Gdzslsy® . Il dBlkzmr ©odHBOtGEt ' L dsdkOd slsvw ¢t
o ! sd3kz me ' Is' LOBjJLY jykz' Is+ mw, " ditse "t ot
f zOMmisd ydz' mliss sMis Odzdz! t5° LWBtotso t5° HEZGC
d3tsy dzd o d ~ o Otc’ Oy"' 2 G dztsls € soHddZy  LelafBo' upj dzdz
Gjdagj Isquydzdr dB@BJrOdz L3 o, hts Cdzlstotsdzs ¢ Is
ssys¢d Ltk §0O0dz sdzssdzse' ™ 1O Jj Bkt |,
Led LBjt' cO8Is! mMw dRO2J o dzjL o3 dedetsczlz
LO ' odgh YyOfmlsddats ! MUpdzifijsds ' * odzHfBEH IssC E d3t
~nOtcytsotse s tOY' tsdzlz.

[ jIsts¥ dzOh s s H milpdZtsH yq fizdmvdzj dzdzv L O s dzt
9" Ctsoadms LB dz cdzslsC s d~ Hpsphtbalmishthys Is ts dzts
molitrix (Valenciennes, 1844). 1 dzw tctsB sIsd 9dC¢tsted Mmlis O dzts
slsted ZORGFRsMsBddz stoaMmlstsdzsB S O B' dzsegts t6°
Hts otf! &3 twtsC ' o), wC ' 30Hzdzdfls s PABIOSL] Kz o
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Hs28 Mj tcf 2B tetsC 2 © MO COR MJdzdh O | ddidls
SOIsjteddzg 9a¢C O [ tsdgj y* §s° tsBAIZOMIS® .

ldHtsL 3" dzgj 2O 5 L v Btk DO HBE'O e disisdzs Iz
ytsdiz CtetslsCj fdzjuyd (HBStoL Odz dzd?2 o' HtctsMml
of jtcjH HB Mzkr o s’ H " odgdeisCtaf ddsedft®e d |, &z BOdzdH2 s
9 ' Hictshle EA)L ‘ of jtejH HBS cdzslst d. 1 06 ¢ Ol
fdzj uo, o & Misf 5YdHAEO ols HWde SEstastsIs ¢ dzd ud
tc" oded?2 tWH Cchskitsoda LEZB' 9. H#OBO HEGC
Slso sted, tLH' dzjdz dz0 ' Ldz L O L & toisd
skls & 3y HBtL Odzr deddz ° 0 J dzZlstcOdz! dzdd3 9o ' H t
LB ' dz2 h jfetets. L u®E, E Hott' yddrmr thMtsBddz 9
87A k Istedt’ ydzd A smtseddz yg 2 CadsA &£y j§
Yyslsdtedtit 1 qQ&d® ot d3d 1 Qde’ Mhtss ddzd

| zslsC s LEzBd IssomlstsdzcBd¢ O HBBEKG] il
(fs 4 LEBO PBH'CSY dtdgisssi o JBOY jtedst€s o Iz
MC dzOH yOMmils' Miss Y ko Odzt dzts’ f s jton dz' weCOo
fsojteandzg? MO’ G dzOH J dg' C 58 . J sts?2 Y4 yC
56 ttsC" o9, ofMmj hj dOsIls! dzgjL dzgOyde L Odzdh €
Mistsyd ded Balz" * dzLgsed E y! sz 3 twwvHBEZ, It &S
L Od3" dzd 9lstcOYj dzetsc s L zB O, OB s N dzd
ZzOo Odzls Oy j dzdz? " H YOfm Mftcj Msozo Odadzy  dzO

{ Istcd &3O dz' ZzOd3d tejLkzdz IsOlsd Mmo' HYyoOls! ,
Hso Y ddzO L zB dztscdiy L @2OR Hzz 3G Cladzdz® - Eis ¢f Is ' (W
BiYOr ©°'H 3 HB 11%), IStSH ' we Isseh ddzO
L dzOyJ dzdz" Csd W' y' ' €9m®) ,90tff te@y' Ytsdizl 0 dzO:
Ctsdzdo O Is! Mmw Istso h d dzO IstcjIs' G 1S L zB O.
Htsfmdz' HY j dgd n O thtseddz skl #20 d3dz® W oHIEDD >
ftcOos@gts &z etses twWHE LEZB'9 dzO f jtoh 54
Hiczetsdiz tetsy’® Y dblsw tded otdzO LdzdC O .
esClkZ © ¢ © Y dzsdkdz LB dz hk'Is! Mw, MisOls
0 fjteh sz Hicz ¢ tsdglgf 3Ot § O dgds daPd Idjds O L d
fstc' oadgvdedz' LEBdetséts twWHEZ tde jteh sets/ Iste
Y d dzts o, By Bs LiesBdlsd odmdtsetst s
stcjIls! segts tesClz ydlslsw, ' mMdzvw yYtsets Htseo )y ddz
ftso ' dz' dats, H tsdhaglz ®i yld 20D §zEE-

10 HE®RSCE dOkzECtsOY' o, w gt odo yos Is! G
oL i3 to ° MstickzSlskztcO LEZB' 9 d2O h jdzj f dedr
sdfsds M sy do Odzs”’ D T Il JweSsoady 1. Is ©
stetsW * Yydz©O OHOf IOy h jfdsdy c @Y j p' O wdOyY"' °’
LizBdesets tWHEZ HdYW L OAtYdzj dadzv ° 3 ' fsBtc
ke dy 1l ., Hismdz" HY k¥ yd oLO" Lo bwWL BC
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Cssfsods ttdes kO sl sdse' ydd kd L & dzOd
f HHOS 5! MW of ZOPDE SO sttt fpj tcj HESo dM O
sdfk fsHkSlk' @ ROLyke Odzdz" ' HEMskY dats ik
tsLodlkSlk) O L& d#sls! MY HAsSEEHO0D | it
L OL dz0y@'ted MGtej ntsH' dz® B' dz N COdste' 2 dzj
OCIsdo dzd?2 1O fssaedBLdQdzds? L ydo& to' fls ¢ dzsls¢
MOdk' Lbked tshiskls' fOSlkdydsts s sy 2d
f HsteddiSd HBMsOkd ' ystehlsCsms' ofg' *
LkzBdzO €' fMls¢O [ 3].

sOCdd yddesds, GltedB3Od  dz0dsd dz'f i jj dedem dz
o' Csodn L dz dsoemldfistsoddss d Eipeptabalmithiyis

molitrix  (Valenciennes, 1844) d3tsy ks Blzlsd 9 HBBIOY |
"dzHd 9 " HEOdz! dats’ 3" dzdzd © sMiIs (odzzlstc’ h dz' n
oz sots’™ 3 dzdzdotsfmls' , hts f SedBIE®A:ZEON' S

b ' Ld fjt' sHd Ydlskw tdsd.
s dMtsS odStcedMmlsOdad s HY J to]j dz
1. Berkovitz B Osteichthyes. The Teeth of Non-Mammalian Vertebrates. / B. Berkovitz,
P. Shellis. Academic Press, 2017. 354 p.

2. Grubich J. Morphological convergence of pharyngeal jaw structure in durophagous
perciform fish. Biological Journal of the Linnean Society. 2003. Vol. 8 0 . o1,
P.1471 165.

Bssdidsoa ®© 1. R [ oBL®BBYyds?2 MmMewrd fdasHtsesdlstsmisd
f dztslsogyp(rinidae, )uwypfltimi.frRoor messdise O, o . 1.
RdzMisdlseEg@dizscadd o dzzlstej dzded - o tsH 17195 . 2018.

L o N

1RIfULvVOYW JRTR Tudtmwl [Jweauvsd st [ RI

stsoe Oz yz¢ 1. 71 .
I dzdzd y! $d2 dzOy' 5dzOdz' dzd 2 3§ H f{edsds oOdz 9 j to ) d

] &ZOMlsOdzdz i3 L ddBB3d o dHtse 2 < dzOH tf Is C
Ld3 dg¢ “Ist mw . ' pOcdPEizf IO~ & ~tsdzsHdd?2 Mmj Lt
Y. ddzd Ld2Oydz© ¢ dzr € Mls¢ LOdzdh O Is!+ mw
odHd flOs" 9, 0O LOCtYy ' CBOAB Hd , w¢
fJte' sHlkz YdodIlsdmw dzOM" dzdg? d3 OBt WG BsH O3]

v & Mmlis’ stetsf d 9 ddf Us"! vl dudsrcrdOIsd G stetss
mdded y' , HWIsdzd , ) 59 dzd , mMetetsC d, mMs2¢d Is
B3y " COday’ z02 yomls' hj BOYOIs! oJddedas Mmd
mMdddydioda. 1 vCttO® d2 yYyd LodyoO2dzd2 i’ d
ydr flsOr 0 met sdfe Misdd d3j dzh J , dz' 3y bkL ddsl
flsOrnd dzjswis! Bdzdyyj HB dHM! St ) dIlsdzO
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f ' HEtSHBO Iz¥ IS fjtojnmtsy " . rdodwis: fqw nd dzd
ZOMmEkzs s! sOCtY otdsfm! CdBd ctte’ ROBRd, MC

GtSH ' o dedsw'm® HJ, H J ‘ fdded y* , Bi"ECO’
B YjfsH Bddr (' 3 2t if Btk @S Bis
Loduo2dzed?2. | ' dz fshdijdd?2 &0 kjtedlsse’
1EfMmlste’ s 2et &syd® o [ Memsjflkz * o s

MisOted » HAZ n)jtodzOan OH ¥ j dzdzV - . rdedls! mMvw o' da
ctste' nORBI. [ O & yded?2 HL!' B, BBYyJ ddd3 Is
flsOr dmsyj o dzOhlskzoOlsd B'2¢k B dzZW ctsH ' 9 dz

L fOLECOR, MOHOR IO ftedBkzHddS Sodrm Isjt
ZOh sets a3 MisO ot df S dzls disMsOsYz. A M d

Ho OH Ys'tdsf H YW Is tctsC ' o, Mlseo jtcHy z¥ Is! dz' f
B Mydjoeddd o cOdyvid, MEC&zOHO® yd Cdfkz!
o Stc 5 dz0 3. rdokzls! MstesSCd f OteOdR], w gt :

sjtedlsst' . mOyks §HBE W MEBOTGL&RsA Iso
cshdd ddascts § o sHY j ddav .

4 6O obEtd® Isjy * fefls 2ddd cfmlsj
sesfdoddy’ CEts. IsdBdvsls: y' §OSd B
WCdn LdgOydes LMz L @bBEsOddcsums d. HE
Cst' dn bt ftdosobksls! fs LOfOm. u'

Gz OB, © HBdtO® yd bk dedm L jtedzts * - dz
1 sH]SEH] d3ts  dzO L-pmsle’ Isd Oz s fc dats dz0 2 o
ftcjHMsOoadzd O tsHEZ CtlkzC' o, wed2 o Isd {f t
Ldd3" o dz® GOdz¢d dzj IswWdsyt ujo HIOdRpe naf) fflsoss,  tBfiglg
o Btotsdztso * y' flsOrd ofmjwWwH . [ SdztsH ts
dzs Hj2. 1 G dz € MmdesdBz o dd3 o' otsded f tsfMisk
LOLoadyoO?2 ftstsHddzy' , dzaj © LGOW A,

wdzh d2 ftejHMsOodzd ¢ ottesdetsodn, WswWd?2 ¢C
flsOh ddzes® tesHddzd dzO"M s T A3 jMis@®cs d g Gts i'ts
rdqekz* Is § , hts y!' Bets LOoM"  HAd2dC O dz' i)' o
BOGOIssdze Hdzdm O kdzdywn . l1sOh €O 9"  HtEeOL 2 ¢
L OB Otco dzj dzdzt * G ts5dzls tc Ofnls-dzis dglzs ¢ f ts 5 if gla@d gizdzelzv
~rotsMisO SO dOHLoadyuO2dats wimCtcOo 5° BdzOC dIs
o tsdzgd otcOy OF Is! zOm MmMets’ d3 * dzlsg dzj § Istsds.
Iso Otcd dedztse  ~ yJbs. ¢dzj dzO2edL dzgOydz h s8¢ 7
' n ftijHMmMsOQoadedC ®© yY! et B' tShzEE fdscts
Ndodls! MW " adzg & wW2ywdd, odCtwOHOH MOk L

wsdH', Odj fts HjWwE' MOoseSd LOBEO O .
102shdejdg "dds ftejHMsOo dzdC5ds tetsH d dad
& Mls' oaLdiSk ofMmj ¥ ' CcO2otstktd (C©OC) .

flsOf dzeyiipdctafast’ stwlk. | do' Ldv' 28¢E o dHL
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HL! B, wCdd3 o dz2 BEsyj btesh dlsd ceste’ - d.
Hdzw Ctosf dodedyOdz, MS' & €d LeBdo Os s’ Mw
LGt® , wg Mdzlz & Is - z  dzj B ‘ L 6 Odgdz? 56
ZOHoe j y' tc s fsytclsi@x § OtcC ' o dz' sz ¢,
1 OHB tedz®@ ydfj dz’ dz' Mmls: ydrer HIlsOr" 9 {tH]
"desh R LddBBkzE yde o dH" 9.

[ W is dzd , ytsodzd Isjy LOdzdh Osls! v  dzO L d¢
MisOtc" dzgdz" ds Hjtejo bk fOtStsoadm L sdzOr & MO
dzj BOYj dzj tOdz' " j fYtshdtejdada" HWIsdz' . | tsda
B M cd2 Jiosmdmbyd , LOBJLTjuykzs yd HEY A
rdodwis: mMw HWIsdzd St HORBR] IsO 3 j4 totsimd
Yyj W' LdetsodH HWIsdz 9. l sdzd BOs Isdzj dzgetzj dzC
ISsSHjSEHd "R LEfmiste' yo' dds o H OwLC OR * MCo

sOCtsY BO i3s LEOHOILd ftoj HMIsOoadedC ™ o tofs
L dzOydzts L tesmdzO MlsOdzdz® &3 yoOmtsdz. 1 02 yomlis'
mMizls' dz2¢ Of o kR Olkz Mok IO Mdyod. 1 E:OI" M
a® " dz" j, LOdzjydes 9" H dzOW o desfils’ ¢ tstcd3lz.
sz sdlsd B dzv dz¢ Hfy! CStsEts Y JlsdzO, Istsdilz h
sjy o ctelzs Is! His dzg Hipg! Cide’ dif 53] &) 'OdiZ' ..

fedodWL Ode HE GHdZ ' Isjtdlkste’ "%, ifj dvls
HOROBd ' Mlsotswkésls! L OJOMd Sttedk @O osd
S ' o Coydskk ojddSskkz & @', b

sftse dzd o sfls Wokzdd flOR‘e E LdRtssed?

f* " Hodh jdzO Isj O3t j tcOls 2 tad Of tcoté AsHtdvin () dz@  t=dgd o

f' HedH," o ftetsiyd f Odz B' dzv odtsBdzdylses ¢ st

Moseodh O o & M ¢da MisttzHOR. | Oydkdokz

tsBtslsO MjtejH byds off' ¢’ ss dBsdsH' O

HBO2 dzdotsets MisOodzj dzgdz? Hts LddBzs ydr flson:
s dmMtsC o dCtstcdMmlsOdedr HY j toj dz

1.l seO@j ol . . 1 OB dz¥ HJ dzd § L O fiIsdyodd, ftoddzj Is

J Mlsj Misod daeastc OW d yJ MEsets WOCEdz IsjlsO ¢c4Tvu d d3.

C to ts fn dz@ L0tk4. .

28Ctr fddS 8900 . 1. CCtsdzsedyud MSdJ OmYf 4 CIsr i dls

filsdyl stesdzj ¥ MS¢ d-BJ Qzd@ett ygzasC 2 12j.misdid ¢(-10.)2.0 1a¢ . 3

3. Dudley David. Wintering birds by Northern  Wilds 4, 2016.

https://northernwilds/wintering-birds/

4.} jtodzOlsi HtlkzLi . 1 Is0Oh-pegdtrudfmgius v CtcO’ dzd .

5 49i s fIsOni ebirdyukréin®.ppdza .

6.1 3z yi i dzi -tHegEkd-ipra.inlac ©  dzd .
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I RUIWY 1T RM sf1Ar1 01 6AwWB W 4 SUR
1 ®$ ROSSIULUS KESSLERI (DIPLOPODA, JULIDAE)
ool fdlom Josftovft1{1d 1858} 1R/

stsLOC 1. .
[dz fesof: Cd2 &OY' BdzOd dd?2 kdz ojtemdlsjls ' d

J dzOh  yOfm " demj SIsdydHd yYOmdetisL QRO fmHsdg' t
Bitetsls! Bd L NsCe ' Higlzd i OLd3ffls d o dzts H Zz0 M
e " HHWY y' ="' d3d €Ol dzj cOlsdodzs of dzd o O Is
tcz2dzze yd fioeodz odHd dydoadm eOdz L d3 o,
Hzd®C 2 to' L dzd6] Oo tzthtc] o @ ORH o jHisMw c O ftod
BjIsd, dgjhldsdds ! e, dsidgB tclzH dz® ¥ yd HtodtetsHEz I[sO
stee Odz' L d&3d, s dz2 ¢ 1 % BjLYtsMjtejHds B L
z2tsB o dL dzOydlsd off dzde " dzifpj SIsdydH"' o 9d¢ts
L OtcOL OCIkzOdz dzO i O dzj 3@ iZsw ' s "'da2re & s dzd
mMjtcjHtsoadh O SO EM! téets MjtecjHBBadh O, HJ od

[ dzv zOB tstcOlststcdetsEts HEsfdz' H Y j Rasgiulus tsB tc O d
kessleri ( Lochmander , 1927) , stsdzdz hts HOdzd 2
Ttekdzs iz, E Lotdztsy j dzgdn M3 fipyuws®DdDS sl OH Ml di
LOGdzdB dzt 9 Olsdm! T&5 ~ fipdgdzls | BZOtc 3 OGC OIstsdz’ ) B¢
tc©2 tsdz r dz' ftetsff jJ Istotso ! C t9R6 kessI@ijLiafftdaGaidlz . o
czydzz fteslswetsd 3 Hdz 9. Jbkzdts L  BtcOdzs {1
1 OfMmiskzf dzd d3 L O9 H O dgdsMalgslz B BoO ¢ D i T s i €zC d . /
9' HBlko Odztsfyw ) tczydzgk L O HBGfBsEH mt
Hf sd3OcOdzs o' HW' dz’ stezoa Olsd L O2e0° ¢' dz€d
SO ttsLftsH dzdlsd "  HfMmMisddzCkz dO0 {tslstc’ B dz
Hotsm Isdf ' &8 Yoz dBsWHR. 12 dGdiz SO

1" fdzw L BiStolz Htsfdz' HdzsG 5 BOIs j o' Odzlz
ZzOB stcOlstste” . [MC " dz € yomisddzO ¢ HMmIsdo
odMkhzoOlkd LO HefsdBsctss Mfjy Od ded o
H'B. 1" fdv Mmkhcd ' HisddzS & Lo Oy j dts
f zBff Ctso' MsOCOded BBO' ddsdz 200 dgdz. s ' dz
C' dzr Ssfls® L " BtcOdzgdr BOGCOLBd yts¢.

VL dZOBBtOIstscdzs BBz HBMdz' HY j dzdz o d¢tsted f
$Clsjdzdz” €, 1" Blsdz' dz, 1w 58, 1kttjd r,
tdefnd SIsdydH -t e, LoO)ydoB @c BOSde LU HIS @zd $ D
fiMmMlsdydHd LO HiBserss "  fijlsCd Bz
3,5 ddz. 1 jto' SH HdzW Ctydes’ Ctsdayj delstcOY”
1 " H yofm d¢Mmyjteddsj dzlslz " Hflsddz$ i 74
HdMisddz! s Odatss o tsH s . 1 'Chisdsvdz’ ) SSifY jLteodalyjde
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f " HiMsddzCkE odmkh jdts SO L o 0Oy dzts, ftotsf
JEMCtej di3gd dzls' © B OGO 3 5C .

1t OtcOIs ¢CIsjdzdz’ € Htodo' 9 HEts  tso dets’
o Otc' OdzlsOr HEtMdz HE ftod GOSHIBOd dz' 2 € tsd
M sy doRaesslerioyj ftod Ctdyldst@®ytd™ Hibifazs d
y' 2 Csdzyd dzlstcOy* B3O MO Is' dzO Is © Is j d3tf
Ldzdy zo Odzdmw E BOGCOILBd: yt5¢ daj HsMisse ' tcdats

1" H ofdzdotsdy dzedL ! €dm CBdzyj dzstcOy' 2 fto
9" HM dzdetsMls d3'RY keshje@diH'C Odgdgd ~rL L B jto" ¢ O Ist fy
Codayj delstcOY? e /1, 24 1@ flsddzS dR. kedsl@fmPts dls * dzO
BOS Md B3O dz' dzd ~ odftesBlzo Odzed ~ Ctsdeyd dalstc O
' Hte' L dgVv' Is! Mmw 9 "' H Ctsdzlstetsdz dad - 9 Otc’ Oc
fesHEZCYy W JSEMCtej d3j dzls™ ©@ B OGOl 3 ¢ Odsd H

[ MtsB d &J kessleri HisMistse ' tcdats dzj LB dz2 hlzs Is
tesL C ZOHOdzdzwy ' HMMlsddzC d o MOH" dzdzv -, H j
1tetsMisOdzdz S tsdzyj desteOYy“ats H2 B4 E@Is G ' 1 B 4
odSCdzdC O HeMistse ' tecdzi LRizkedsleg Hziztlz! Hz0@%® I
4 KB/ HBBEZ . (d2Odztsce ' ydaj L dzdy J dzdg?y Hdzv Is
o' Hd' Wida o3d fted Le' dhjdd Codyjdst
24*10°d36/ ¢ ' HMmlsd dz d .

} " H ofdzdosdz ftoj f OOk 1 ktej dz g 9 ' H
R.kesslerif tod Std0c H®'dJumdddads dzdzsls’ 3" 3 RO
BOGOIsdz ¢SOk BJjL dadn~ BlzdRf kesslerinlstso * t
LB ' dz hzoOdzd dBOMEZ Is' &ZO@ dz© 0, 7 &BE/'HisB Iz,
Be BOMO "7 ' &ZO Lddykzeo OdzOMmMw o fMmjtcj Hdz
lse stcj dzdaw Ig 'CanC taf jtadgj dzy® 2 Ctsdzyd dzlstc Oy "
Ldzdykzo Odzdiqw L 24 HEts 7 dBE/ HEBBLEZ.

l1tcj f OtcOls [ BO22Is HBsMistse " todets dzj L B' dzt h |z
stse d RCkdsgleri. 1 tod L totsMisOdzdz Ctdzyj delstcOy”* 2
R. kessleri HisfMistse ' tedzts  dzj L d&3' dg¥ ' jsQ fip®tc j d3j dals
Hsfistse " todets L o3y dzg" 2 Is+ mw ,

10 H' ' dO " HMlsddzC z ° dzfj $9s8d,y fHEERE] dp €

[ BO2Is, LOwWMmEZze Odzts )+ hts E B' dz M sfls
CsteB3lz L dg" dz " Is' MW dzaJ HEBMIste ' tcdsts. v 60
C'dz €' Mmis! ‘" jpl MO jOpicdE ) 5¢ HBMIstse ' todats L
HsMistse " tcdes dgj LB dz "' Iss Mmw ., AJ ceBsoattedl
" dem i SsdydrHORd k2 HBMmdz HY j dad R Ctsdzyj dals tc
CdghC  odzedC 2, O LOEZJNO' Is' MW IsOd3 IsO tslstclzs
"t dem S s QdOksdz yCd o dR3ddteOE sy (¢pCIsj dz € |

sO0Cddz yddetsdz BROkeDISitTRIE AR o S BtedMistso zo
BOIsj t6' Odz H dzw B' s dzhJC Oy . 16w ilze Oa h o
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Mfsydo Odkesets SCtteds kO §' dz €' fls: jCMS o]
LiesBdlsd o dfpmassi 1S g Csmls' odStstdflsOc

sjtcdlststc’ &0 weC'2 dgheCOdzO BOGOIstsdz ¥ ¢
s dMsC odCBtedmMlsOdzd~ HY J t6] dz:
L.urhCjody 1 | JrtcOdzO BCtolzy O h j2 fMtcd HT i
Md dz MCtsets AL WIMso@s N gddzj p: 7gist & japdy. 1987 .
2.R) J oS o . o . 1Jd GOIsdoe dz j f simdzj HMMlse dw f tcd o3,
4. . MRg20// 10N dlsO d ¢ OROAENS d da .4c.0 l8G dzd 2 .
3.50dzH" Bddz 1. 1. [ dJE@dsldjsdaz@ldd ®Q ¥ JBIL Oydd 1 toc
1L Csdzsedyd MSd BJL ST OMmdas? i tetsH 2 Cayldizidz0 diw @i I5jj dz
tod Sy dzH Oydd / 1. 1. $®ﬁzH,fBﬂﬁz93,['|'.7121.fr].ad3qtsdziss
4. ddesteOdzm < d2 1. o . 4 shtcOdij dgft$ls {fjtigidgjLdglasi?  IZBfipdds
BiMyjMmMisdydrude 7 Isjrdesdzsed2 [/ | 6. [ dqdeseOdzm¢
d° BiMmfimsdydnds j§ St d 6OMmis | dzd j o SHUJ ME 5

[ OjtedOdzr | Mmi MssOUds. dd@tkajify.. 12.20 dudets [ B. (
1994.7 4 . 185
51 soediso0O [ . 1. WWJiCldoe dasfls ~ddduyjmMecdr d
ftoslsde Btsdzj L dzj 2 Wths sEts Wydj dvff.o & j WP des.e MBI
ZOESC: 06.01. 11 i/s jfd3j telts.o t5j, b REPDiHa O.

6.1 sotsy ddzse s l. [ BH]jdZdttseoOdzdd HtsojHjdedw §JM
S . 1. 1 Bty ddzse, 1 - 1 - 4J d3j detso O, U . { . 1 d
tcOMmlisj @ztPO9.7 "~ 1

1 lrrws{ld d6svrRITwau? 2zui wl

frtsory{Jw L1 L1L 1w fuvrirdv
19 v w 1 )yeYuwrt

ssLdizto © [ . d&., sthtsd 2y v. Il ., 1

JHIM €d2 dOy' Bdz0dz' ded?2 kdz o jtemdlsjls ' d3j dz

) csBd) BO ¢ fskdejsLk o HOdd2 yoOfhm o¢
LB' & h jfdevddsj desfls’ y' ' §Ossdsc [l
sdtej s’ HdZ cohsdd ofddeOvls! dO o' IsOd
el of)' 7 MdMlsj & ScOd L &k, ] ¢kds s

okzcdzj o sH ' 9, ot dzd e O yd 20 jWjSlsdedz Mmls
Jodgejlsdydzde L' HAdOdMz , BJtzIs! EZyoOmlks: E |\
jBsy" 2, fOdg” wis® ‘ ftsojH'  d¢d [2]. Ut
ftcOaddz desets tsLoadlsCkz HW J ted dzy’ & 9 Odad
dz¢ H d dzd . ]l stz h j dzdzw CteBsdzOdz dzs 6 s :
M tcsolbHi' tosL ZOHORd odh s’ -dzj matHd g dzOH
LBEZHdAdde  Mis!, HjftijMm ', MdrtL3f, ¢ OMmds dz

l ' Hdzgse dzj dzdz¥ Isdtcj 5’ Hdzsets B OZOdzmMEkz *  dzj

&' Ckzo Odzdg" toftsL dzOH' ® dzj teo 5o ts°f € Y figls jlsohsfe ts |
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ftodLdayjgndz *° L OKR Mdzes’ cotoRsdzOd dzs’
fmMdr" ydedr Oz d §$8i3Tdi CMde 2 H' (s,
jdzl Bl j wOf hJesSts L OMssMokzs si Mw
' Bz desf Olssdzse® Yydedr L Orotstes 9 Odz? IsO fted
Fdgo dz' Ckzo Odzdzv5l.¢"' f BIsdted sL Iz |

[ ilO H 15 ) dz' fHSdgvde © dzO z o dL dzOyj dzdz fl
mdMmilsj &3d hztc® o LO kdise L OMmissMmiz o Odzdew
H' W dg@ Isdz ¢ fslsdtcj sL k2.

[ Bipdz" HY jdzdg? BRdzs ftetso fJH jWdets " dgEzsB OL ' dz
SO o Otcddz [1fud YdKSdse Qu.dzQu.24 B' dzdr~m B J Lt
ROMss 3DDE. [ v KsHjd& o 0dedz? ¢ flsdic] st
RjSOLBdE &z £ HiL' 50 &/ C¢ &OMd ko Ofts
stcd ctwkzfd s o' M &3 shceBdddizOoClsdd Bo Ok
HickzicglOe Otcdf ded , slstcd dszo Odzd 3j tc G O iztwdf', dzw CI5tgj
W s dz' d3tsH j dz8 o O dzdaw ¢''fslsdte L Iz, HiSH OIs ¢ &
¢l 5B j ditlz dp tsL © 500 0 B Cas W jidt®dzdBe/ ¢, tojls
f Odz' d3' i UsO0s e/ € ¢) , OMmC D" das®d/ESC cC d fifdfsds(
IStedOdz’ Mis+ jJSMY jted d3sd dalslz ozt ¢ k@rdBde® dz2 8 L ®dz'f
dzj cotsots’ MmdMmlsjdidd hkzte' 9 HB IsO ' fdzw jCH
¢l " HCtedIstse sH sHjtkdzy ¥ 9o Odzd fsoJH dz2SsOlz to L
(eted L Sdzls Odz' dzlz o jtelsd S Odzt dzlz, ste’ ‘ dzlstso c
(¢ dz ¢ Mmis: OC[B]. & Is Odstglinds'ddgditz) BB ¢ I2 1
Hsfpdz' HY jd&@ ftetseo sHddzd L @Statigtidhds zts &t 630 dztc ts
tojLizdz sOd ftstc’ odz¥ 9 Odzd L O HtStitcwdstydas ss
gls! 8 HjdasO ° dzj f OtcOd3j Isted ydad mv ‘digds'tsH[ 6] .l °

1 tetso j Hj dg Htsmdz' HY jdzdg? fSojJH' dgS B9’
Me' Hyddzd, Hts odmn' ' HdZ T5COLdSd IsoOtcddz
9" Hte' Ldgvdzdfp! . 10 YOSz HMdz HY j dada" ¢
MweOkO (sCOLddC o 38, 46 N 3, 88:; 36,
fjtejlsddOdz dz' dz' 2 £ soeOteddz 1, 2 IsO 3 @

10 28 HBBEZ jSMyfjttddi dlslkz E IsoOtddz ¢t
dzd L dzO ydzj L dad ¥ J§ dzdzV Gsted L Sdzls Odz! dats’ Is ©
OCIsdo dzsmls ' &ZzO0O 9,5 1O 8 % 9o ' Hf s9 ' Hdzs.
Lo dSC Odzdzy d3j mi jsdzdptc sl j i Eedlse s 1 f sdgY yj dets Is
Lded y jdzdz?y 2O 7,6 % HSMd Hddy' ¢’ OCIsd:
slso tstcd ) . 1 cOCIsdydets BSHABEBOSCBO O €' dz €' Mmis!
2O tcd € dzy JSMy jteddgj delsz Mo ' HyddzO {ftots
mMd Mmisj d3d Csdidaa(iaz! dzts’ ctelzf .

L -22 IO 3ctekzf Or MftsMmisjtc' cOdzd totsL o d]
‘dalsj deffd e dz' Mis! ttkrtset’ OCIsdo dzdijls ' ¢ tmiAAdeQ
w g slstcd 3gzo Odzd d3j t6C OL sdz' dz, o ted ¢ ° dzy
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ctedL sdzs O d20 k- tso O 96 If o dF ‘fiHsdats 1 dz@zdzs5
odr Hdzse s fsCOLddCO. 16 o' Hdetsh jdzdztr HTS
Ctezfd dz2OftedS  dzy*® JjSMfjteddjdiskz € -&2 € fls
Gtezf d L d3j dgh d &zOMmw dzO 52, 8%. v OSC' L &3 dzgd
wed?2 Lddylkz' B A& O o] \Osofiff@dsje LB 3 dz B ' dzS
¥dte' 9. J[HdAdsyOmds -5’ ydukdf & d&6 Ok dHBBE |
o' Hd3' YyOdzd L dzdy jdedz? o jtelsd S Odz dzs’ OSCIsdo dz
43,7 %, 9 ' tetsG ' Hdzj L d3j dg" j dzdzv HtsMdz' H dzd 1
C'dz C' b ORI dzclkz L R dzh d zOM! O 65 %
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IsjtotodIststed®s 17 A, d vylodse sigptesjdetizs o Qs getdzf
ftocsosHYWIsMw sMEhdlsjd 019 @l M 2HAER
teOfMYf Oh C 52 sMmizh j dedz’ = f dzsh OH j 2 ylsdp dezG
HOdz! dzgj 2h jd&3 I1sOC s f sdztsy j dzd J , dzj s d3dzj da
o dzd W Is ! z0 MmMtsRlswdsfsiyjWaklstse f tcddzj ¢ O h dn
Fiesydh 1 0tCO. 1 JjoLdOw dzO L dzOydlsj dz detsj
20 fdzsh Onwrn (1, BOS d dzO {teddzj cCQr h dn
sBdlsOtls CtoOMmdetsCdedy der 4 odH'™ Ydoetlsdz -, |
Cdzd G Iz LEtOdds , sO¢ d odqH" , tsn tc Odaw
ftecdosHBBtsrtcOdzdz" i3d S tsdzo § deyd W d3d .

J tcjLEzdz sOIsj] s jHjdedzr = dMMmdzj HEsS9 Ok
Al iddzmSd20 d Jjets Bdzdy 02N dr sestE @ thldsUzfs fr
WsdzHtser 0 Ctdzdzj Syd?2 (| sdscduyjmMises &Gzl j
d dzdlsj tcOlskztedzr » dMmlstsydzd S s, o7 wWodzj dats B &
ydotslsds =, 9 Isdz ydMmdzj 10 odHBe L j didatso
L RBdzsotsHdg » dz2O Isjtetedlsstedd 1 0G0Qd g mMs1] dz

1dXd HtdosHd Odzdetsisdtetse Odzdz 2 My dMtsE
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s d&zOmMMm Amphi bi a Rafinesque, 18

(14 Bdzso sHdz" § ddzd ¢ IBdd, | J Bdatse

JIsewH Caudata Fischer von Wal dh

(1 JBdzsosHdz | RrotMisOIsr j, 1 J d3dztse sHd
43 2Mlsoets Sal amandi820dae Gol df us

(HO0dZzOBOdzH to7 dzOMIsswWh dj, w4OdZzOBBOdzH tcd

1. Lissotriton vulgaris  (Linnaeus, 1758) ( s tcdIstsdz tsB '™ € dztso j dzdz" 2
LoduyuoO2dzd?2) . [BT ydzr 2 &O vJjtwdzdetseh dqdzai d
{lsddi yidz o tCtc. fi. |tcdetsetse § O, Z te ts
ZjhEtecOC MW 1COteBPRES Stezn dzsets f dzv dz0 L d d3ts
dzd mils o j dzdz" = d Md3d " Odzdz" ~ dzj MO~ , ) no
tcOL dgdztsy 4 dad W f tclzH On By Zd stcOlsd o dz' - COc
teOL dzd ydz" d©3d B j MY 5L 8 Sdatsydz ozqd .

2. Triturus cristatus  (Laurenti, 1768) ( v tedIlstsdz ctcj B J dzyOls" 2
Gtej H2" Misd 2 ) . [BT ydzr 2 dzO vy jtodzdctseoh ddzj
o dH. J HdzOC 5 o mMistej yo,  Ismw tod N J ftoj HT |
dzd mils o j dzdz" = d Md3d " Odzdz" ~ dzj MO~ , ) no
tcOL Bdzts yoj alzdtrtczH On. 1 dlsOj Ismw tOL dzd ydzr d&z3d

JIsteWwH Anur a Fi dheimd8l3 von Wal

(1dJBdzsosHdz J BJMrotsMmilsr j, 1 J B@Bdeso SH

g4 jd3j 2Mlsets Bombi nat o(rn jJdtedzw da% ch,y , 1 M jBtRdW ¢
3.Bombina bombina (Linnaeus, 1761) (r jtedzv dzgC © CtcOMdztsB |
s zd3¢ O, OBt [ YjtejdzvdeC O yjtocotsdesyjtcj 9 0) .
ZjhkteOC, 2004 dzr 520 . dzO@ v jtodedetsoh ddzj d
1 OS¢ O odH. JIs3d yd dz 9 Cts. . Jted e tste ks
sz d2C O (17.04.1014) , Ztesydh j l jlsai
sddv¢d (29.05.2014) , Ptesydhj 1 0teOd3 € d
dzi MOr, MO’ AlsHMOHEOBGL &zd Ydz'Odgd B J MY tsSL 9 {5 dz

4j 3 2Msots Pel obati dae Bonapart

(vYd mMdesyded yr, Yy OMmded ydzedyj 9i, OBt r C

4. Pelobates fuscus (Laurenti, 1768) ( v j mdzsydzd yoO© tsB ' § dats
Yy Ofndzed ydzd yv Lodyo2dz0) . [B" ydz' 2 O Y j tod
10tC O oadH. 9o [bHgyddzg 1 OtcOd3" € (27. 03. 2
Ftetsydh j ] p3N3.2934, 1(5. 05.2014) , Ftetsydh j
(29.05.2014) , Z tc ts Y (£2.0p.2014)] o nis 59 Y @ gzl® M w
teOLted 4 dedzr » dzj MO~A, dzj mdzr = k" COA, )
sSEtstetsHOR ot ojJBY tWWAizdAsy J dzd d3 dzd sStc C
C OO zOA . 1dksOjilsmw  t©OL dzdydz d3d B J My tsL ®
Mol lusca d ddyddsts¢ yjhkjStrdzra (Lepid
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Familia Hylidae Rafinesque, 1815 (s 9 08 d OC N j o

5.Hyla orientalis Bedriaga, 1890(1889) (s 8 OC » @fgig dz&ve OC " O

fna ' HEe@DR)S- @rborea auct. non (Linnaeus, 1758), s sy Jj te) d,dzM ¢ OwW
Il OH Y, g B8 2tg@004: 50. [ BT ydzr 2 d&O v jtdzdcectsah g
sjtctcdlststcdd 1 OteC O odH. JIsdBi ydidz o tGte
ZjhkteOC 1.1 .) [ 1] , ) Ftesydh jydd gts dzv o
1 OO €d (6.09.2014) . Il Mstej yo jlsmw o
dzj MO, dLEjJHSCO ©® MOHOR, {f Ot Of-tslz AL adk
B3 zd stcOlsdodzr » COdZOEZOR. 1 dlsOjlsmw tOL dzd

Familia Bufonidae Gray, 1825 ( r OB" dOMmlsswh dj, { s |
6. Bufo bufo (Linnaeus, 1758) ( r OB O tsB ' C datso j dzdzOW , d dzd
Lodyo? dzO) . styjtey ddzms Ow , t OHYJ dz€ s, Z |
2O yvjttdzdesohddzgy d dO Isjtetedlststedd 1 Otc¢

MmsdBddets (16.05.1994, [r@mjdss [.) [1
(17.04.1014),) sE@30D82P14j 15. 05.2014), bkt
sddvSd (29.05.2014), bktesyd?j oBgd)
YYtedr j] cEter ( 5C €23.0302014 -udesgicgirdy o 5 o o
ff Otedo Ocdzd ™) . I Mlstej yOjlmw o dzj MOR, dL

ot &3 tOL dzdasy f tzbfdy OKJ dzd stcOIsdo dzr = € OdzOd
oMmistej yo4 Ismw odyJtetsd3z ddzd tc O dzts Iz Is tc ts5 3.
BJ MY sL o sdztsydz did .

7.- Bufo viridis (Linnaeus, 1758) ( r OB 0O L j dzy dzOW i sfzr O
IsjtetedIlststcedd 1 OC O odH €O daj L Oted 6 d
L Hj ! sfytsB ' A mMtsdzdzy @I Is. dzj [ B ydzr 2,
Bdets e syd mdzj dzdz” 2 tOdzj § , 2O vjtwddcetseah dd
me s ydmdzj dzdzsmlis . { Mdzd dzjls 10 dzOL OH
Pdzdo j tidIlsi IsO o j Mdzes2 ks tcsd3 -30s ) tiddsse BB hdefsn
s d 2, st Py ®Odd O Hj L Bz sSsSiptsixngi qu.OJ smw

Familia Ranidae Rafinesque, 1814 (J W ¢ [z ,hr SCOf i)

8.Rana arvalis Nilsson, 1842 ([ wekhCO shMstcsdiistcH OW
CtsMistcsdBstcH O) . stsyd ey ddzlm ¢ Ow , t OH YJ dzf t
[Brydzr 2 d&0O vjtedzdetsoh ddzai d dzO IsjtetedIlsst
¢ tc. m. wi Bd @28 . 1 A%4 , 4Ctsted ¢, s Ot § dz¢
l jlsntsy (15.05.2014) , Pietsydh j o ddav §cC
1 OteOd3r € d (17.04.2014) , Ftetsydh j 4 J to
Il Mstej yojlsmw o t©OLWGY N4 dedz" » dzj MOA, dzO
f O On, o otcj d3p WBOHEdz$ Y idzdz St OIsd o dz' n
1 dlsOjIsmw tOL dzd ydz" di3d B J MY sL 8 sdztsydz" d3q .
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9. Pelophylax ridibundus (Pallas, 1771) ( [ wekh CO LY tcdzOW ,
sLjtedzO@) . [Br ydzr 2 &0 v jtedzdesohddzai d d
[Isd3j yjdz o tCwrRo Gzt ftOde(Rts 04. 1014) ,
ljiilsd (15.05.2014) . l Mstej yojlsmw 5 B
¢ O¢ dzO BJtl Glz, sO¢ d ) o BHSY d3j .
BJ M tsL o sdztsydzr d3d d d3d d&z€ d o3d f sL o sdztsy
Czso OMIsdCd, g &z¢dj L J dgdzso sHdz | ) .

10. Pelophylax esculenta (Linnaeus, 1758) ( [ We kN C O MiOBRso OW
" Mils’ 9 dzO) . stsyj ey ddzlm¢ Ow , t OH Randh$ ts, 4
[Brydzr 2 dzO v jtedzdetsoh ddz] d dzO IsjtetcdIstsH
sCte. M. mtsdiddes (17.05.1994, wuwCtsteds) [
t OHY4y s uv. ), 9 tsCtc. tesydh © 1 fflisntsj |
Bjtcj GO oBHBY d3tso . JralsdIlsmw d&O BJjte] G
BJ M L o tsdatsydzr d3d .

11. Pelophylax lessonae (Camerano, 1882) ( [ Wekzh C O ftockzHiso OW
MlsOo St ®). [Brydsgr 2 dzO v jtededcetsoah ddzj d

SH dZ2OC 5 oMmlstej] yo  lsmw e M d, YyJjd3 sHo O
Piesydhy dwjtejHBBohddzO (22.05.2014, 2 2.
BjtcjecOd3 BkHOd dzdzr - o BHSY 35O . JatslsdlIlsfy

tcOL dzd ydz" &3 B Jj MY 5L 8 sdaetsydz' d3qd .

s dMtsS odStcedMmlsOdad s HY J to]j dz
l.stsyd tey ddzm¢ OwW R. [ ., t OHyj deSts 1. RrR. , Zij"EkztO¢
WsdHso & CYfAdzil jyddZNS et cshikziOkhse j ddes ¢ ts
bdzdo jtemdlsjlsO ddsjded | S sdzOY | setsdy [/ )tediesH
70-tc' yyv f toeftgtsodpdPWs ydesects W OCkdz Isjlskz 1 r3v) |/
ftOCIsdydzsts’ Ctszbj Bjdzyt dzv ( 28 0y Sted dz:-583 9 1 * 3 d dz) .
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JefI1 [ RIJuovovw AvysAwf1 o] 21w 191 ¢tvy
govuvrrrowl 1 offToém sTofr1 oAwe
sOBOSC ¢. 5., [ 6] G o Odz! w. 1.

rde’ fteseofm! €d2 dzOy' SdzOdBjda ? [izgne'] g fipcids Ol ©

] dRtso Odzdz WOR'ay' ® MmkOoadlk: f§jtejn o
MjtejH wWCdn HEY] o0yddots ‘' ftsedj BO o
LHBtetso s’ dzt H d dzd .

1 ©9 Yy O dzdzw fMiskzH j dzls*' o Iz odh " 2 h € tsdz'
sftsedkdosmls' , o' wL Ods L L PE&EDOH ] d5kz igB:
ftotsy d o Odzdz" nOtcyzo Odzgdz" &3 Is©O * dg" d d&3d yd d
stccOdz’ L d3 MiskzH jdzls® 9 sO o dL dzOyOs Is! Wz dz€
mdmisyjds [1]. [Hdd v f§jtehdas & My: MmJtw
WkdeC Yy sSdzOdz dzk zOf kb B 2fgdgRH jndslesjdn. ¢ 1 ¢
o dfOHCON MmMbtejMses® Mdkkzoy' v fedLosHdls
L &ZOH' 9. [kYj yOMmbsts 'Midlks MsO' kO
of &zdo Olsd dz0@ WhkdeSy' sdzOd dzd?2 MkOdz g
JjSLOMB) &zOY" 2dets’ Mifm' ~ HdY s HHgHES 0 WG (
BO' o90ydzdej ' dWtstodkOy' 2dzj L dzOyj dadzv N j
Lo do O Is! fw Istedo tsy dzd 2chfiylsD de,s RO B, € @S OL
]  HEBlBS9CO HE 'Mfdlsk §so6wL OO L dzj

HjL' dalsjcteoy' » fedfisshke Odz dzd 7 tjdkd
pjcjlsOkdoads 2, §MdrR' ydz' 2 kO ' & di mdMmlis
HddzOds' Sk Myteddevlslsw, fjtjtesssd kO 1
flstej Mse ' 2 fMdkkzoy' ' .

10 BMsOdkd 2 yoOf sltddOd HOd , §t
JjCLOB] Oy 2dse s TMistej Mk -Mdz@ d dddgtic ests datizz i
fMdmlsj &sd flskhjdds' @ ' (Bsyklk! odS¢ddCOkd

Off OtcOls Iz, f " HodPhPEkzr yd ' 2dtse " todz fMls! f swWo
[ SLOB) dzgOy' 2dzd?2 MmMlstej M MO M BE sy o
fsyddzOs yd L Ctted C¢dss dsd s dilsd izt kG L IO
Bsdzj SEdv edzs B 6 o dz .

s O0Cdd3 yd dzts o3, JSLOMg dzOy "' 2 dzd 2 mMistcj M

LOGcBL Iz LHBStctse ' & MlskHuj dzls' o, fted yts i3z
ftesBdz) 3d HBHO' BOMsod?2 ~OOGCIsjte HOMSGE
mtsls dz' sdmwy MmMiskHj dzls® 9o, O dJdI§ ©Yzdzy I8l 152

JSLOM) dzOy' 2 desets Mlstej Mz dzgj o' HL d&ZOYO' Is!
odtcOy j dzO -Wd&Od B 'Higf dIs fmj " .

[ sdz" HY JdadgvW tWHEZ Oolstste’ © [ 1, 2 ] fts¢C
JSLOB] detsd3 B 48% MiskHjdels" @ " Hodh dofmw C
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4, 1% Mmd s cldef MEdedf " Headh ze O Mw  HiItH &L 71020 O
sz |s. v 27% JSCLOdR) dzgso Oded - MlskzHj dzls® &9 O
L 3" dz¢t 9 Odztsyw , O E 25% ftsd3 yj &z MmMrddz dz
Htsmdz' HY J dzdaV -, ftoso jHjdedr Jjtoj Hfuyd@dz €O
MdmMlstsdz’ ydetsgts IsO H' OMlstsdz’ ydetsegts Isdmckz ' M
V HBMd HYy jdedz" = HJted Htej H' Wodzj dzdz? tsH daC
"dzgHd o " HEZzOdz' dz WL sdzse ' ydz tcj OCy" ’
mMftsmisjte' cOdzdm* ' Ldz Idfd toj OCyy2e MmlskzH
| 9" HsdsMIs ' hts Ldedyd dzdzv MmdMmlssdz’ ydzts
mMftcso sy 2° Is! MW ' Hodh j dzdzv o ted Is i3z
f swimdgs * Is! MW fsykzlslsw d3 WiB "' ', MlstcOR Iz
ftededz yJ descts MmisO®eiARtc tf dzdzd § OO Uz YW~ Btcc O
o' Hdfjldedz' &z Isdf ORf tjOCy' 2 MmMkzHjdads' 8 dzO
Blzlsd BGeBEkdiitodzj dets wW¢ BOL dMded dsd yd dzdzd € O d3
ydr MizHjdals' 8 1O Jd3sy' 2ded dz W tsdzts a3, " dzH
LO ty' Skze Odz tcjLzdz sOIsd [ 3] . i SL zditse C
f' ' HelksaCd HB "Mfdls' &« d@cyj odCdzdSC Olsd
tcj czdzv Iststcdzed m By~ Odz' L &3 9 -&ts tdfdfisdd0 da) ddats?

tdeh dr WEkdS y' sdzOdzr dedr M Misj 3O, ' Missls dats
fjtejtosBSCd ° OHOfIOY' '~ HBG |ilOts dfyteids dz'L tofizd Ig
dzOtc s ils O dzd ) L Odzj ) detsfls* 9" H "dzgHd o " HIz

sY' S ko Odzd 2 - jc§jLL @ddg ds@s' 2 dzgz sy € k2.

[jlsss HOdts' BlwOsLEY' d¢0O Wkdsy' tdod
Stec Odz' L 3z MiskzH j dzls’ o ) Z stse OR off dzd o Iz
dz0o YO dz' demidiirj Fe® ) dzOy ' 2 dese s flstej Miz.

U HBMd HYjdd's fttd2 B0dd -EyOdise' o 4
1821 @bk SEamd). rd&v 6y dSd t' sadv Yk
StccOdz' L 3z MlskzH jdzls' @9 o fHtetsyjm' dzOo yOdadk
o dw o dzj dzdzv Ctodlsd ydets”’ Yofmlstsisd (s e[ ) dzt
ANZdzS ' 5dzOdzt dzd?2 MlsOdz GeOd L Bz H Mo
BilssHdSd HAWjtjdy 2669 0dets’ MOBssY"' dzf g
MOoksy sykzlsls¥® , OSIsdodztsMmils’® SO dzOMIstetss ( d

10 toejLizd2 OO HBsMdz HYy jdo@ E MmilskHj dal
L dzd 3 j dzdz S ted Is d ziftds'ls wy Qg telsirfs o d & Bd ¢ Is ' dz

41, 0N0,2 @6y (te< 0,05). KAj Bsydd {fswhn
H' Wdz desyls® . v 0OC j WEZd vy sdzOdz' dzj dzOf tok
YJ dzlstc Odz! dats’ dzj oo so t5° mMd Mmlsj dzd (A1 &),

zOIs j dzls des e 5 ff | tc '-dSildzts Bddflp j IO S Ris RIS J 0 " H-
Hisfilstse * tedzy LB dz# h jdgdgvn yOfmk (t <0, 05) .
WOClk, hts yoOff tjOSy' ~ LOd&Zjydls! o'H BO
Yyddzedzd ¢ " 9 IsO 9" HsBOY O fjtcjB' ' ¢ BOGOIs
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oj dzduydded yOfmkz tj OC Y ‘o ‘¢ Ofdts tsiyizen OdfzdAf'tc 5y JL
A1 ¢ . [ sy j, oL zditse j dzO o Odzls Oy j dzdzv o1
' o dztso Ok, OC ' &0 Whkdy' tsdOdz dzd2 Mls
ofm! ségts Hjto' sHEz dzOo YO dadzw BOes f tsH' B dzlz
o dMBSCdn L dgOyj dzde" & zOls a2 et f j & MiskzbE
(0, 29N0, 95 &MjC), Ols' d Lddyjdde" bk Ht
&MjS, fted (<0, 05) kO o' Hdzso dzj dgdg® o d 7
sk jdds' @. Aj Mo ' Huydlk' (s kj, s doO?3
A1l d 9" HL d@OYyOddmwy dooazdks0O dsCEtihof. GBis
o fjthtsdz oadfOHCE L L OCdd ydts® MsOH' * ¥

ftosyd Miz, ‘ ® Htokze s®Biz, L odiEmMmCdzdd3 &L
d Y 2 dzd o3 dZof tczc ts¥ f" Hetslstseo C ts8 H S
LOo j teh jdadeW o3 H d f dzsadzts ™  tetsB ts'd . dz@lsej dals’ datstss
fjte' sHEZ sL dzOC 58 s dzOB dzj dzdzv , ' dzd tols dz

tcsLodlsClz 9 A1 4 Grbtosddzsets 6 Odzt d3lzo Odzdz” .

Il dL dzOyj dedz? WEkdzS y' tdzgOdzt detse s flsOdglz  dz
stsydes By dzdlsd f silsj dzy' 2 dz Btsy dzd @ sMis* ts
L d3' dzd WHOML gitstets MisOdzk ' H of dzdotsdy 'L
tdLblzdz O HtsMd HYjd@ TB8COLOdd, Mt O
MiskzH j dzls* o "Ml tsls dats dzd L d3' dg¥ ‘' Is! mw f"
zOo Odzls Oy j dzdz? ftetslswetsd3z dzOo yOdz! dese s Hdgv,
SO Isdydzj o Of B @OdH € O MOBsY sykzlslsw, 0OCIs«
MskH jdals' &8 dBOZO Measyd2 ~O0LOCIjtt O -~ O
o Ot Oy" ‘' ¥ fsCOLddC" o SNOR] ftoslswetsds dz
MisOdzso dIs! ¢ OROY thetfRlsdsW H jdzdz 2 HJdZOA Yy ¢
HsMistse ' todzj tacds yj dedgv7 12NO, 16 Hts 5, 28NO0, 1¢
ddp1 L3 dzt o Odzdf: o L Odzjydetsmls® o' H WSl
cOCIsdodzd dad ff dzOdz Hsfistse ' todatsls MlsOlsd Mmls
fsCOLddSd OCIkdo desfls® ‘ ZOMmistets® A
LB ' dz "o @HdGW wChts adn '  Hded?2 " 9 jdz 0OCIs(
Gtolzf' MjtejHdy BBz MsOdsoades 4, 61N0, 15
Gtolzff ° fnd 6 H dz L dzO g dadz" H Odzd A f s5C OL dzd
cOCIsd oazb5MID'8 NGCRz@Blett5 205 N0, 17, Htoftcfj 020
Ctelzf' MjtejHdz LdzOyj dzdzy HOdzdR ft5C OL dzq
fste’ odgvdzgdz L HEkets ctkftss fMmiskhjdds' o),
L dzOyjdedzy, fted yY!' sz HtsMmisse " todz Mis! 9o H KR
f5C 0L dzd;©@ O3d o &lzs™Isls d oz M is9 SN0, Fted <0.05
cdzOMmletsd 293 N0, 12) .

SHON Ld3 ded fsCOLddC " o Bsy dz20 f W fi)dzc
stccOdz' L sz MlskzHjdzls' 9 HEs dzg0o yOdzt detsets ff to
Hsfdz' HY jd@ BOdzd dedL ' Sk HBMistse ' todg Mis! |,
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o' HiMklsdesMls’ st dzd offlac tsty|f) dn'lzls ddzO § 5C OL dzd € d

HOdsdBZ odfOHSE dBsyj &BOkd W OClk Csdfdj
ofdzdez dz20O GtecOdz L d3 MlskzHjdzls® o, ftcd 1y
o Oy Jdzd?2 ofdzdo dz' dz 2desets R OtOCIs] telz.

v OS¢ dd3 yd dzts a3, dz09 yOdz' dzd 2 ftesyj M z
WoCkdz IsjIskz, BJL Mkzddz o dzts, dzj GOIsdodets o " |
ZOf telzL ' BtecOdz L Bz, d2O 90y C Ml Oy f
Wiglts odttOyjdes k2 €' dz € Mdesdskz L dzOy j dzdz

odf dzde O |, hts JCLOd3] dzOy"' 2 dzd 2 Miste j M o (
J sy’ 2dzj dz2Oftelzy j dedz? tStec Odz L Bz MiskzH j dals’
4 Ckteh' ' Hiht dBjdhj dO 3 SCktf', yj

St Odzg L gz MlskzH jdals' © Hts dz0o yOdz! desegts dzOc¢

dzj coPpatsy’” 2 dzs’ d2Oftczed £ My Qjdess * fipS sdsd® h 4

oMy L GMlsOdedz &3 s sy dzOo yOdzdz? SO BO2B Iz
s dMtsS odStcedMmMlsOdad " HY J to]j dz

ILAjuHBsteykze . 1 dzd v dzd § 1;[1‘r]cf:15{d3isuc[1'_~,‘dzc)dzJ s e s  dzOt
mMesmMistsw dzd j -3dz] cadetsc s Of f OtcOO d 1 WWjiCIlsdoe desfls!
HJWlis glztizfiyls d o MsCsCoO0OdzdW dydtetse Odadz’ R MY stols d3j
t. [ " Mmj de€ 5, [ . stsizsmtse O, U . moOodzw 9 €O, - 1. t s
MY stelsd o dzd 2 2007 -fdzd- & . AT6I

2.59hCts9 O . RrR. [dlHdyd MEtsd tsstsfndzlsa@dzc“ sy
ZOf oWy jddyY OOt kdiMmilse j dedetsdz Istezvd / [ . R. 5
R.Jl. J1bkLrldwttse, ¢.1. sOfbkmsddzd, ¢. 4. 113th5th
Il liMmlsd. wveoj v wjt. -R0Ms-dEtsBEw. gb51 Csdztsecdw.

31 jJ2AMjdeBj Sts900, . ¢. [yidz€C O d ¢ 686 6dHdz0d ot g O dzg §
stee Odzd L BO hf;isdzJ dzd € ts o ) ftetsyj MMy 9 tSLHJ
SBOL B OIS dz dgf »n Isjrdasdzsed?2 (dzO fted d3d tod h €t
cf Otee)dzr d M. dz2© Msdme. Ey. Mmls. COdgH. &jH. da ,

gl rARAWS O It ImJrrrprc - doI?volfrROm [
lt ¢suvrRs ¢ wety ¢l e ?sff v [Jorvrzonuv [.
1dsd11 RSV
JOSEB [.5., & BSOOO [ .
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7. Nentwich M. Cyberscience: research in the age of the Internet [Text] / M. Nentwich i
Vienna: Austrian Academy of Sciences Press, 2003.
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Csdzmdmisd dzy* Cte®’ nodidr Mis f,s9L tse @O M iss’ dz
SO L Bsteh Czo OO.
t " Mmls # j fkewiztersdiz B Zdz' tsdz Em" = 'L sdzv
tc' odetsd3’ tedzd 5 § sz Ilsdz dzdzv s Mjtej Hisadh O, Ikl
10 distewW sdztse ' ydzd 3d IsO S kzdz sztcOdz' dzd d3d
®' Hdzj MJj dzsBacilugs totHE

¢ dzZsOcsdz’ Mmisd ydzlz OCIsde dz Mmlis! “Ltsdzv 9
Htsfdz' HY jdes BjIssHisdE " HiMstotsyj dzB &tz Blas Oc
odCtcdmMlssozo Odzd hIlsORB W' Istsf Olstse j deded = |
BB CossteOdz L d3' 9 wdzmisdlskzlskz & § ©6 5 dzs dztizis 6
1 §1 L ¢ tc Pseuwtkofionas syriengae pv. lachrymans IMB 7595,
Xanthomonas campestris IMB 8 0 0,3 Bseudomonas syriengae pv.
atrofaciens IMB 8254, Pectobacterium carotovorum IMB 8982.

wL 9 odfftcsBlzo Odzed = “LtsdzvIst 9 T tolzdzls ts¢
Odzls@cglsdydzlz H' 8 o' HdzsMmdets fteslsj Mistse Odzd n
sO "~ 6 ftedcdz ykze Odzd tc' Mmls ' A odh j L
BOCIsjte' 2. 1tdzd LOtddBEd tesMmisk Hd&v 'L sd
25, 0 d3ds. 102B " dz2 hj Htdedz yd dedzv tetsiskz
hIs O d¥iz syriengae pv. lachrymans. wL sdzwils ~ 6 dz028B " dzr hj
tc' X campestris ( L sdzO@ L Olstcdidg8d, Stel3sf)lsz f ¢ OL O9
Odzls Oc tsdz' Mis d ydzkz P. @Wiendae ¢w. lderymansts 2 1, 3  d3d3)
H Mt dzdyPyulz sHyts i e trafamiens Ip @.. cardbvorum ( s OB dz. ) .
wL sdzvils 8 BRko o discanmpestiissid o dzg dgtstH S tod ¢ dz' 1
29,1 d&ds, 09 i’ w tsRiz%\iEengae pv. lachrymans L L Bdzts ¥
ftededzg yJ dzgdz? 20, 5 d3as. wL tsdzw K. campestiistc d ¢ dz'
(27, 3wy Isd "8 SO ~ 9stcdas~ Bz d Bl Osts st
o d¢ dz¢t yJ Eedarottyvorum. A j2 L BEHABISE MdzOBt  dzc ' B
HOBABO HEBMdzZ HY j ddJdg] sQ@ sdbv.Is O dzqd

WHJ dzlsdw ' € Oy' ¢ H S odHLE dz02 B "' dz' h (
LH' 2Mmdz 9 Odzd LBO & " d3f mdetfdstF tsL dzOS Od3( . l
"L SdzvHsgts ozt 9 Odzd dz' steOIlsd HEts dz stedls’ 9, )
wetsfils® "HJdztsG s HY jJtoj 20 o kaedzj ys , L O
Flso stct 9 Odzd OyJlsddzdzj Isd dz§€ Otc OB * dats dz, tc ts fr) dzc
O3 ¢ SO M' titsoatHjdz ftod ttsmlis’ o [1 11,
‘i sz L mdg'Isd HO9Odzd te' MIs dzO [l a4 % 7 % |
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v OB dzd y v

ddzls O tsdz’ Misd ydz©® OCIsd o dz' Mis Bacilus @dg" @ B O
W' Issf Olstsegjdzdzd- BOCIsjte’ 2

WL Ziﬁgﬂgg‘;gis Xanthomonas Z?ﬁ:ﬂ;g‘ggis Pectobacterium
w s ¢ lachrymans fﬁg%%%tg: atrofaciens cszl)tBogé)égm I dH

IMB 7595 IMB8254

[ O3 Iste Ltsded §tedcdz yj dedz”

"1 - 27, 3N2 BE | B. subtilis.
-3 25, ON1 21, 1N1 15, 8NO 12, 5NO B.megaterium
" 6 21,3I§10 28,5|§|2 14,4~N0 14, 7 NO|B.brevis
- 8 19, 3NO 29, 1N1 9, 3NO,|- B. firmus
-9 20, 5NO 11, 9NO 15, 5NO- B. brevis

v’ Lisdzv Is(d ftetsw o d dzd COlsOzZOL dzlz, d
OCIsdo dz Mmis+ . wL sdzv Is d T 6, -8, -9, Ctc'
dzj ydilsd dzOL dzz O©OCIsdoe dz' mis* . v "L isdiydsd H O
2O o dL dzOyj dedzv ftetslsjsdz L2 COLj  dalz.

10 L dzOC s Zlso tstcj dzda" Cdmaztsis d )
o' Hic' L dgwdzdmw . 1 fMy° Hitsfhdz' H Y j dadz’ Ckdz skzted
Gzt C 5L 8% QOB " dzlsL 5% CMddzL s s {OX
Cdmizslsslzlse stcj dadaW dz0 bkm'ar ofizjctalzjdy sy j alzdH d3’
Is* dz' ¢ (d H dzw CLsdzwiskz T 1, w ¢ 9 OJ tetsB dzd -
4 dzOB € j CdMmdzslstslzls o tstcj dadaw &z MmjtejHBOdhM"
9 HAB Yy des Hd&zw " Lsdzwiskz T~ 8, O Hd&v ' L tsdw
Gdzt C 5L BB . wL sdzv Is d -3 T 60z0W 99z’ Mz] L ot
Cdmazsilskz dzj Zlseo tstc® o Odz( . rsHjdz 'L YL sdzwv Is
lso stct 9§ O G OL Iz.

] ste’ 9 dgv dzdzw BsteW sdzse * ydad = , Ckzdz IsizteC

B

“a' BB ydzd -
dz0oe j Hjded &3 [

"Hjddsd¥ ' cOy' v .

subtilis,

81
v O0Cdd3

(RS
H 8. firmus.

Y d dzts d3,

hlsOels' ~ ek dalstso d o

h

lyesvwveddzyd o

5Od o

2006.71 2 5 5 fi).

dzO2 B °
LBEHdAdd G " o

brevis™ 6 , w g

az!

r. 4.

o zOMlsdo sMmisj 2,
l dL 2Oz Sz BPS IsHESLD sdzd o
Cesfif dzj S Msdz tsL ABOC
"6 T'HtST D BHbrevis,

1 O

o H.mn&gaterium,

o dL dzOyj dzda"

Hisfpdz' HY j dad -

Lt

Odzls Oc sdz' Mls g

B Ctetssts e Odzlsid3' Hots s ¢ Q 1j @a

ity j Clsde dad d3d
BOCI o' Odz dzd A
ftedcd UbsO&YCE" fls k' A

s dMS o fifls @&ded o
1 syas O (d
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2.1 06 zdzd O flesBdtslsdscd dO smdtss] MftstessBLOL Iz

tcsH O Bacillus d dn dimf sdz' L so Oded j§ ) 9JlIsy
R.J.uvddsW ) jacddrzsh O / / 1 dis20(LT tzs daBs45  97.
4 jydqwWw ' ydz©@ H' W B' sftc] f OtcOlslz dz0 tMhdztso B O°

4. J] OO, st YySso@,dzHfcjt s © // 1 0E¢. L Offlslz. v j tocdzts
g tc. U2006dz” 2 (1€C33pi 41.

4. Falcon L. Use of bacterian for microbian control / L.Falco.-London:Academic
press,1992.7 p. 651 97.

5. Bergey's Manual of Determinative Bacteriology, 9th Edition / [Ed. by J.G. Hol,
N.R. Kreig, P.H. Sneath et all.] i Baltimore: Williams and Wilkins, 1994. 1 787 p.

rdefwrrrirvc wsforv JuwstdafJtrR vt 1w
dR4U[ [ R U 1 oAwlrovwl 1 1 ReJWJURYTR[ &
sOtef s9o©®@ . 1., [ OQoateddzzC 1. 1., #Cc

[dz fesof: Cd2 dzOy' Bdz0dz dzd2 bkdz o jtemdlsjls ' d

r dme ' slsdyds fhd dzH te s d3q , od¢ dzd € Odz' mizls
3" SBtew@slsd bktsejdz IsOdz dzsegts IstcOCIskz, ‘ VO]
tcsLodlsC iz tdaW j Syt 2ded n ftotsyd M o z t
BOCtestsctcOdz’ L i3z r dme " silsdydz MilsOdzd Mmls
o' HfMkzIsdz' Mls Myfdyuydw’ ydds MdBfssd o L C
Msj ols s’ ¢ ds doddzdy dzetss d fift@tdz 2 dztse ' tedz' fMls! W st
Wistedz ' tesLodlstsC stk jd[l,2] ftesHEZCIsd o dzts

I My yd MisdkztO0' Hts fteseo jH ] jddew ftsfls’ 2
sO wC' mdesets MCAzZOHEZ o CtesB' sz kRZtetse j dz' K
o' Ldzd -~ 9] tcdgdg®. dzOMmJ dzj

V LOOWLCE L2Q-d8s kM-l 7Bkzdzst fftotseo j HJ
1423 tM' B ' LAy 9 dskze’ HMBOKESMISd ydzd -
[ dz' f tets. ) tcjLizdz sOIs* Hisfhdz" HY j dz Z 619
odqwoedzi dzts HMmMB " tsIsd ydz f stz "ig stz dz ols OfgA diAbs!
IstcOC Iskz. s' dz ¢ mdz s© wC' mdz Ld3" dzd o &
d&ZOH d&zd h € tso sd3kz tesLodlsC iz f-ePbE Pdeded & ° o Is
f Olssej dzgdzdmn o3 Ctoststec Odz' L d3' -ds Ols @ ' LY A3 jH dzW itz e

| sdzsS 2dzl skted OJjtesBdzdm ' 1OWZOY tods288d 2w dig] ¢
fOy' | dzla'deOydes yOfmls' hj BldAZI o0dwedj dz tc
OofmMsy'  6y' " (B ' dzh dg'y & 68% odfOHE 8) L
BOtS jto' o HdMmB " " tslsdyded n mMlsOdz' 9. s ' dzr
LzMmlstc’ yOdz' desfyls® ' dzH i @ls tiztc defgl =S teds BE tdsuty telzs@
ysdzse ' €9 Mkl as o' Hitc' L dgw dzd y* : Hitc" HY
odwedzj dzts o 53% odf OHCOR 2 3 dets€ ' y
Staphylococcusi &2 41 % %" dzetsC ' 42% ytsdsk " 4£4 % ;
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' dzsC SO 37 %O0OC fssdt 9 dJakz &aridined ¢ Wl a

' desC ' 5% ysdztse ' €' 9.

10 Blsted 30ded di3d H Odzed i3 dzO ke dz' IsOdz
fjtojoOydats ' dgSd IO ybdztse ' € d itceOdatz Is& SH to
27 ts¢' 9. 1 Ornotstet 9 Odzdz? odwodzwdzd §tOSIsq

z tMm' B, w g fjtejBkzoOdzd &k h deB' (51%) ,
MisOIsj 9 CoddsQF Istfo '( 49 dds ftots L dzOykh " Mmis
odwedzjdzedr k2 100% tsBMmMisjyjdedr L 5L dIsdo dz

v 71% 0Oy "' dests€ L HOo dz' Mmliss L On o fSte
ted ydeOdgg f Mmdzw dz' Czo Odedgw BERZAIZd o dWwe dzj dz
74 35% rted ydz CdaW 4 Syt My ysmilsOIsj o d -
L Orotstct 9 Odzdz" S f hdEzslaltdschtds IstcOCIskz; £ 30% § O
LOro BBt 9 Odzdzg? HEs Iste! sn 3 Mwy' &« o OdzOd3dz]
MisOIsj o CdzlsOCIs(d. l " Hf 59" H dzts, 9 - f Olstsa
Gjdzdzd 3d W OCIststeOBd tedL Sk BO' L dzOyj dzdev

Y XIHOK 3 BariHo3amMu nepesaxkann XpoHivHi hopMn 3axBOproBaHHA [

85% oadfOHGC' o, YomlsC © cetsMmistetse s dz'd dzs 1 dzL L
ftesweod HMB' slsdydzdr MlsOdz' @ dzj L OayHd ¢
ftededzdL dzs &£ 50% fOy" ' dess¢ HdMmB' BL, 9L (
¥d Yyom dz0 W sdz MCtcdlssegts OBB WodasGEts HO
25% fOy" " dzsts¢ MstcOY HOdzd dOJ irdsjdstcd Bz dz
H' OcdztMmisseo Odes ftesCIsdls, s tOdR, Bl dzj 99
¢ dzOdzts ¢ * Y dats Hts ) ' desyts’ toj ftocsHEZC Isd o dz
f Olstsdztsc * ydz' MisOdzd tots adflojCrday i (6 4o codg"t
[5 jdzHBSG j dzdets’ 3 CtotsB ' s lsigs Gusts dstded Custire s oF to
Micrococcus spp., Corynebacterium spp., Staphylococcus saprophyticus,
S. epidermidis, S. capitis.

L yYbdztse " ydr MlsOljodr tcOdZOr fMIs' 2
dzdL+ €O IsjBfJteOskzcO, weO dz HiSL 8 sdzv
ftedmbkzlsdgmr d3d3d Ctrststce Odz" L 3O [ 4] . (cSh s yw
3" CtotsW dztste d fstokzh 2° Is+ mw (2O ted € dzOH , tf
ftesyj Mk o dBOsBEZ IsOL " , wed?2 " uweidhiz*
f cOo d dzts, f syolksst HdMB " L Iz 9 " HMmMlsiy k' Is
tcj L dH j dzls fizts s W degMiccbcoccus spp., Corynebacterium spp.,
Staphylococcus spp. IsO LB " dz' h jdzdzw €' dzv €' Mdzedr
tc ts H d Emtfrobacteriaceae ( Hts 3 8 %) , OdzOj tesBdzd~ 2
BOCIjte' 2 (HtS 55%) ° HGandidaR3%).cH' Bdzd = G tc

J d?2 Isdf' j tc* SH fsCOL Odzts Isj dzH § dzy ' H S
odw e dzj dzdaw HdMB ' slsdydzedes MlsOdz © Ektetseé j ¢
' detsC, s Mfttduddz] dets W HBdR My’ Odz dzd -
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s dMtsS odStedMmlsOdad =" HY J to]j dz

1L.e0odyscoOw s.R. | BedOdz dzOwv WedHGe OL Hatg) talixioly Chdz! izisdah
tcjftecHESC sJodatsets otsLtcOMISO / S. R. gt OQofdycovw,
I jflsdzd § t ¢ fil", 920.0 3828
2.1 EHOdse, }.J. [dOcdsmisdSO d o0ttdOdids’ € tsdifd
CtesBdtsyjdetsL O o dZOOdzdh © /7 [1..:) HId yHPAR.detse , ¢ .
-76.3
"HJ i3 sdztse " ydz sO JjIs' sdztse ' ydz sftse dzd o sfls’
Yyofmdzd?2 MmMlsOdz ftesBdzj 3 (tSEdYH dz' IsjtcOlskzted)
sSdzs018.1 s tsd3 225 4. Z8.6
ts r. 1. stsotc d3j dzdzr | dQedsB dfj d3tizj uHi i avdzts s d B
JSyd?2 dd@syjeretsuHwhdn flzlsj?2. / r. 1. [ OL 5,

1dLOodmddtsy dLHOdedJ HdAW20MpOC ST &GN dn ¢
1.

g OF NS o

&N s=r-

I[SUICﬂWI RYLRE 01 0[] w
v ol wl vf? ¢ slwry 1] 9

NUCHC SRB1 uNPJCHC SRB2

[OLkt ') . ylsjifSts f.jlzj B0 ySOukzs . 1.

WOy sdzOdz dzd 2 lzvdg' todk tech dolsiy IsCed AR WS dzjue yz Bz § o U dz
Wwdzmlsdlskzls & Cse' sdse' ® ' o' wkfsdse’ T & T

1Pk 1 ¢ 1
I pf WBRM 1 (

dtlzdzt WOlseo ' Hdztso dzt 9 Odz( ®B tsB ®C IBj' talzz " L OGO
Mkzdz Ols dztso dzt 9 Odz! d' s Ote' sIsd [1]) ° @
OdzOj BB 9C totsstce Odz' L &' 9, L HOls dzd n Hs Od
oS stedMisOdzdzgv d3 k2 W CtsMmis’ OC Y jSPEstc” o w§ dzj
Zlso stct 8 Is W' L isdzzdytlzlz H 8dszdz @ [ 2] . I q
sf dMOdzj 2f cddeS sdz & 1895 to. [ 3]. 1 0O0c0Od
stccOdz L3 9 (HEB Isjfijt' "der sets yYyomkz dzj Is°
sB' ' Hdzlz® Is! A" 9 "Hddzz W' L sdizse' ydzz ¢
LHOIdz Mistz Az yH ilptfe s o Hdzso dzj dgdz? Mmkzdz W O

Hkzdz' W Olse " Hdztso dz¥ 9 Odz! dz BOCI] tc ‘
mMzdz W'jrasledr o CtosBdzdr kZcotkzf seo Odz ‘ B J
B CtesBdats ' dZHEZCS-FPd VIsO s Odzed §J 4 dzd 3d
OCIsde ' L Iz* CstotsL " 8 a3 sdPdn] v GIs ! M Hstic Iz |Wz] B
J Ssdzse ' ydzed - -6dg@fmds @k hvj [4L MmMEkzdz W' HisG j dz
WjtesmMW jtoed ~“tkdaskz odH' dzjdes Hoa O hiIsOd3qd
dzd ¢ o fpEdpditdOd dzgdr BOCIsjte' 2 (NUChC S
SRB2) IOy jHdafdZ' H € kz efytslacht ts@miizcdztd dzOMmisd o sMls
1 OtcOLH J Wls OV o dH' dzjdzdrm hIsOd o sy dzd e O
WicOc digi@izlse j SO 116 (L O W' dztsc j dzgj Isd ydzed &3 O dzO
Bj stEOdzts’ totsB IS
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[ dzv o MlsOdzse dzj dzdz? MdMIsy BOIS ydzese 5  ts5 dzts
Blzdzs ff tetse j H jorstic-dzigtegzls § mded 2 2 OdzOdz" L . 1" dz
JIsOfd: odH'  dzjdzgdz" 1s ‘'L BOGCIjt' Odz' dzd m
tot 1 s L odSted Mis OdzdzF dis O ff 1R WPNE S 6 j dAz7e O dz
ORYf &z ¢ sdzO W' dzse jdzi sduydzd?2 OdzOdz' L. h IsOc
f sz’ Hiso desisg 3 cREO. 11 jIlsOdzr dzd 2 st dm
sfizpdz CSoOdes 2 MISOISIs® [ 9] .

0] tcd L zdz SOI" -CEAzIsHdzstedss OdzOdz" L &z G J
NUChC SRB1 IsSNBJChC SRB2 ORf dz' W € tso Odzts Is © n
WieOe 3 dzlsd SEjdek ©BL BB sy 728 . dz. sO© 5
1 jtoo ddzdzj W dpdztc * Blsidc d d3O dzts™ f sMmdz' H 89 dzsMmis L
BLASTY sC OL OG&B %9 M sy Mis’® L to' Degdfdydprioo d H O d3
D. longreachensis, D.termitidis, D.oxamicus, D.vulgaris, D.oryza.1 © tMmdztso ’
dzlz € dzj sIsdH dzd = tsfr)dz'SHeth q dets fipls jif As o af F dzPdRIOGR" o
fsH Bdedms ©dH' ' &8 SO HGMdzZ HYEZzoOdzdr hlilsOd3
dZzO02 B dzdy ydr MzMOtEOd] dad] yHiass BEHJ A& s ' Iz
Hj &zHteBGetcOdR3dz G jdzgj sdydes™ H' Bdzsmls’ .

Iy 4, LO WHBR 3 St sdizteg' ydzdr- IsO ¢
BOCIjtc' ’ ‘Onlgisdzls BdBulfdvitsio sp. Il dH O], dz02 B
Bdzd L+ € d d3d HtS o dH' dzj dzd n h 5@ dglzjols d Y déks ©
~nOtcOCIsj tod Mis d SpBHMK, cDjladgfeachdhsss Is @.termitidis. r dzw
odL dzOyj dzdzv o dHBoats’ dzOdzj ) detsfls o dH " dzj dzd
teW H Ch wB ‘miS O3 'dztp dzdf o zOMmMlsdo smisj 2, h s
fsHOdz hs8' tosBsilsd.

s dMtsS odStcedMmMlsOdad s HY J to]j dz
1. Widdel F. Anaerobic degradation of hydrocarbons with sulphate as electron acceptor /

Widdel F., Musat F., Knittel K., Galushko A. // Barton L.L. Sulfate-reducing bacteria.
New York: Plenum Press, 1984.1 P.265-303.

2.0CtdscdY RBICtoteOddL dso-[ MaEkEsG&®Bo [ dOR, , |

12. 12 fnc[ Hts. ] ; f sH toijf[H..: 1 R UsHc.lzinT P drlei2DOd. . i

7 .

3.0BONddz0 uv. 1. 10CI]jtedOdz dzgOW h¢j=liazfiodOvdzdsjj Idsdsd2@s H
Ctstodzstolz H dzts 2 ftoesd3r h dzj dzdztsmisd . [ iHdyj MC s

BStesedsdzsedy MSdas dMMmdzj Hse Odzd2. / ¢ B Oh d dz2O
4. §)l Eh ddets, T202A5Mm.

4. Beech 1.B. Recent advances in the study of biocorrosion: an overview / Beech |.B.,
Gaylarde Ch.C. // Rev. Microbiol. i 1999. i Vol.30, No3.T P.117-190.

5.Mar chal R. Rl e des bacteri ®s dJWMardhailR.d/lg nes
Oil and Gas Sci. and Techn.: Rev. Inst.fr.petrole. 7 1999. 7 Vol.54, = 5.7
P. 649-659.

6.[] " Ceos® CwtetsL " W ' HLjdBddr M stk [/ ¢dzHicj ¥ € s
sO Tgdad o: 10E2C. TRE&HCMH, 2005.

7.V 2tet L. [ JdzO3" €O MeSydm 2dds Ld3 dz2 2 MEzdz
Pdsse Wistedszo Odzdz? B ' s dz' 96 d dzO f sodefct dzf . fnls OHz
[ " CtetsB ' Bdztse " Y0721 vy Z 6RQdz.. -2b.9
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Buveoykz¢ 1.1. 1 dH' dzj dedev Mmlzdz WOlse " HdzsSe dz6 9 Odz' dzd
BOCkjtc' Od dzscts ketokftso Odadzy W jtetsmi jtod = tokdzsk

14 dzi a2 [ .. /1 \Y [ 7 ot @6 d wddts y &® dzideQdzj S
COSClszOdz d22 § dlsOdedzy eq '1t6dztLeo' " Usdsy 2dpAlOC dtc. , 5.
MISOIR ydda: 1rv " d&Bjdg [ detsdds8,) setsdzv, 2019.
9.6¢0ykze 1.1., 1ddzd d&20 [ .., 1 Otedzd dz+ €O 1 . ¢

WHj dasd W' COY' W datfls BtO€ksigtis’ 2 % jtesh jtod ~ tbdidslk |
Hts fjmMsdudHlk d dbtetsds / / i ROIR itats.B7 IS, das c4-Ga8zd 2 3 bt

gdprwoofwst frwlf JLwyr rfefwrropryn
focaerfw ttJruvsAwwy 1¢ focufsdf

[BtesL . ¢., 1tjcoOdz [ .Wtc ,u.vlj.lc]j o Oy
rdz ftesof! Cd2 dzOy' 5dzOdz' dzd2 kdz o jtemdlsjls

1 B dz' b j dzdaw sBfMmwae' o o dtetsB dzd ylso O i tofs
fsCtcOn j dzdaw C wetsihls® ‘ sHdz ‘8 L
OctcsftesdddmMzcose s St dzj SMz vV Cte® ydged. [ ¢
HY jtoj dzO ©dhtEesw B '-dsCOD, d3' ALEGz] d3j dzls ' o
Istsh ts. c¢' fMmls: ftesHkzCy' wClz tslstcd d3lz ©
f' ' Hftcd® dsMise OF, L Odzj 3 dIs+ ' H BOGOI! 57
3 Myd L O2 &3O wet fls! mMdtetse d dzd Is © Is j -
[oOwvisftcsHEZCIsdfddd My ddsodh j d3 H dzw tetsL 9 (
B CteststccOdz L d3' 9 ° dBsyklsy BERIS] f slsd day’
w gt dzd Is' dz2 € d Ldzdy ke s we' s mMdtctse d
dzj BjLtjydedddd Hdzv LHBtesobdw MftsydeoOYy o |
G' 6" "' d ydae s 2@ sgbwsygtsf jtoj tcsBdzdm W g A tod

s j R dzsdzts@ ' ydzad 2 sBO‘Cl dBsyj odmlskf Olsd
CodzZs O dzOy' ° ftesHkzSy ~ 1, wg dzOfmdz' H ¢t
AW j Sy 2 O  dZssCMdSOYy 2 k Mityde oy o.
[ jlstss H Odzats’ icisdrts s d §f oso j H jldfimvdzs MO
B CtetsB ' Bdztse ' Yydesets Htsfydz HY jdadew wWCtsfls' @
d MY J od 34 dzls Odz! dats ™ weOo L dZOR tsH s+ Mmw (

Isd rdzsdzse " Yydese s ftetsyg Miz.

l " Hfitseo "  HdztE HB dz2OCOLEZ [ ' dz2 MisjteMmlseo O ts
29.01.2012t. ~114® " wasf§dz'mHsy &z adf) dzdfsyW dz' dzd -
WOSEkZdy Is@slzPgjdetisB dzd = o3 Cteststcea Odz' L A3 @ ([ ¢ A
CdhCtse t5° i O dzd Gt@ptiylocgceus sadrdus, Salmonella sp.,

Listeria monocytogenes. 1 G ' Hdzts o9 d BB C dzts tc 3O Is d o dzt
dzOw o dz' Mis! 11581 MOUpls @i tlzgzteC BO ' ez, MiIsj t6° 2 dzj

207



v ntSH' o d ¢ ts dz0O dzdzv tesBtslsd B Eds
LOo jtoHYy jdes' sO JSCMm jtodd3j dals Odz' dzts’
mMsmhdmMSd o 0Otcj dz' |, 9 0tc] O CtsaBOMO, SCBtets!
IsO¢ tsy 80 LcOL ¢ PBdzEH ) JRBydnt® 1SOlse j teH Y J
d ¢ jtedd3d delsOdz! datsa ts5: mMlsj2¢ fne d dzd dzd ,
BOLd dZOH' , hOhdzdC L° Mmodddded (5 20
ftesHESCY' ' © '  HYftse HOdzd MOdz IsOtcdzed d3 dats tc O

v OB dzd yvw

COdz' s dstetsB ' tsdztsc ' ydz' | thets O wdzlsddUa] dad &M 4
LtcOLS 8 BOWMdedr ftoesHEZCIS 9, ctlstsodn

g 1 OL 9O {tg IS?)/:(¢C;ZJ 118} 9| Saureuso 1 Salm;)nellzagpé
1 asmdmS| 1,3%11j odwel1j odwe|l 1j odwe
2 cstes& O | 1,551 14 odwel1J odwe|l1j odwe
3 1,651 Jdwedzj| Idqwedzj{ 1j odwe
4 1,4%1 Jdwedzj| 14 odwe|l 1 j odwoe
5 1,8%1 Jdwedzj| Idqwoedzj{ 1j odwe
6 4,881 14 odwel Idwedzj( 14 odWve
7 2,1%1 Jdwedzj|1jJ odwe|l 1j odwe
8 |[stseBOMO 1,1%1/1j odwel Idwedz| 14 odwoe
9 |cibzlsjotispiad 1, 251 I dwedzj| 14 odwe|l 1J odwe
10 9,051/1j odwel Idwedz{1j odwe
11 1,1%1 Jdwedzj| 14 odwe|l 1j odwoe
12 1,2%1/1j odwel Idqwedzg{1j odwe
13 1,651 ldwedz|1j odwel 14 odwe
14 1,7%11j odwel14j odwe|l 1j odwe
15 1,751 Jdwedzj| 1 jJ odwe|l 1j odwe
16 1,4%11j odwel1j odwe|l 14 odwoe
17 z25Ctsodd 1,351 Idwedz| 14 odwe|l 14 odvoe
18 1,4%11j odwel Idwoedz{1j odWo/
19 1,581 Jdwedzj| 1j odwe|l 1j odwe
20 1,6811Jj odwel1Jj odwe|l 1j odwe
21 1,651 Jdwedzg| Idqwedzj{ 14 odwoe
22 1,681 Jdwedzj|1j odwe|l 1j odwe
23 1,7%1 Jdwedzj| 14 odwe|l 14 odwoe
24 1,651 1jodwedzl 1 j odwe| I dwedzjq
25 1,8%11j odwel 14 odwe|l I dwe dzj
26 1,5%1/1Jj odwel1j odwe|l 1j odwe

T ted SCO: C & C fis! [ onodd §Godead da §,tei

wL 20 citg@BLILO 99 Ot WOHBEZAdZd o d&EBHASY dzj
HES  GU. 034626006, 2012, dzgj o HYGO' HOC
fsCOLddC O3 8 LitdOLA "'LbigOLEE GROodpid v o dzj dz'

S. aureus, O Ek l1Salmome®asp.z v 2 LtOLSORr odwe dz
S.aureus. wL 20¢cz Ok@dS$ Do 9 &R0 oldfidadr] dzts ¢ s
MOodd3 wvuegt jBEO' & &OtcH dz@H ‘o dw o dzj detS. 1 | s} .
aureus, O71 %alm@nella sp.
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wL 80 LtcOL €' 9o ftesHEZSYy" Ciolstse 5° H
fsCOLddCOd3 dzgj o Hftse HOdzd 26 (32,5 %
ftesHEZCyYy' "71 Momdmisdr (B9 06 &G, 9Otses OMmMd (1
107 "sCtsoddzd (12,5 %). lttsed GStstesCO o
stcdZ3OIsdodzedrn S OLdzd S " 0.

v 6 JSMfjtedd3j delsOdz dzgdr L teOL COn Misid M
fjtojodhjdada" [ 9 Adedd sfgls HfuswU H&BZ2 O[: R]0,1 7 4
LtcOLCOr odwedzjdz 1S akeys ( BOB dzd 60OL £ PA WL
o Otej dats’ CislalB P/ wH dz2®" H- ddzj dgdzv &3d o * H d
d MY j tod d3j dals Odz! dzd ~ LtcOL € On o MisOdzts 9 dzj dz
fondde, E 4 L©OLSCOR odwWiodmgumdgs. 1 451, & 3

) 20 f totsB h sCtso d dad L 9 ' Hnddzj dada®
8 JCMfjtoddj delsOdzr dzgdr L tcOL COR ofMisOdetso dzj d
5 LtOLSOr odwodzjdets 1 $.8keus, k222 L BROLOD
Salmonellaster sHdzd2 'L HtsMdzZ Hyjdzedes 80 LtOL &' ¢

v OB dz@ y v

COdz' s@pdgsietsB " sdzse ' Yydz2 S O0OLdedSd 4 ¢ mt

LicOL G &8 BraBBdzsHYjddnrn G@GOWMdzdrs G SH

g 1 OL9 O {te ’[Sq:)/}q)cfi 1 ]1]s} 9o S aureuss 1Salm;)r21ega§p.
1 |alsj2¢ ° 4, 4%1 1 dwe dzj q’WadzJ11J odWe
2 4,481 I dwedzj| 14 odwe| I dwedz
3 4,5%1 Idwedzj| Jdwoedzj(1j odwe
4 2,8%11j odwel Jdwedzj(1j odwe
5 4, 4%1 I dwedzj| 14 odwe|l1j odwe
6 4,5%1 Idwedzj|1j odwel1j odwe
7 tijBteO ¢ 4,281 1 odwel Idwedz(1j odviah
8 BOted dzOH 4, 1811 odwsel Idwoedz{14j odwe
9 3,281 Idqwedzj|1j odwel1j odwe
10 3,8%1 1 dwoedzj JdWSCIZJilj aqwa
11 4,001 Idwedz| Jdwoedzj(1j odwe
12 4,3%1 I dwedzj| 14 odwel1j odwe
13 3,9%1/1J) odwel1j wadzj ( I dW e dzj
14 3,981 1) odwel1j odwel1j odwe
15 Zz Oh dzd € 4, 35114 odwel I dwedzj( I dwe dzj
16 BOteddzOH 3, 681 I dwedzj| I dqwoedzj{14 odwoe
17 3,281 Idqwedzj|1j odwel1j odwe
18 3,5%1 1) odwel Jdwedzj(1J o dvdas
19 3,881 JdWadz; 1 d SdWS]_J oV o
20 4,04.:114 odwoel 1Jj odwe| I dwe dzj
21 4,0“.-‘.1 ldwedzj| 14 odwe|l14j odwve
lteddi 56 0: ¢ C' fis! [ oAddd o demzd dz jto]

wL 80 ftetse &OWMds - ©dkE0iEgds | S o i
dj o' Hito' HOdLd 21 St dlsOdz AT E L 1
flsj2¢ L' Mu%)dalidiesds 07 , 85 Oted dzDh O @40 ) ,
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BOtcd dzOH " %) ( 8,17tbsBd GtozHddzed fhtsdztsH)Y j dzs’
o BSEcOd3 detstedZOIsd o dzd n s OLfdgdid 09" tc] dzf -
Cdz C" Mmls+ [ onddef dai § 4 ted 9 .M Eds@diLD o didy tdaislz
hts 6 JSMfjtedds delsOdzr dedr L teOLEC" 9 Mlsj2CC
dstcdZ3OIsdodzeddz3 fsCOLddS OB [ 4] . v 5 LtOL
S. aureus, of Sdlmonellasp. v 3 OBOWLYWodzj dets dzj " H
odBEOBRB LO HoB®RO ¢ AQuUdpES CBisf@eus,z 2 1L tcOL
1 ] s 1 Sdmonella sp.
] ste’ o dze@dg(ls @b o tsB * Sdzs G * Ydz' fcC0OL dd S d
L Olso jtoH )y j dats’ sO© JS¢mMYJtedd3d dzls Odz dzts ™ d3ts
d S MY J dzid Geggz' dz’ LteOL Cd fclstcjBlz® Is HstS Y to
odcetslstsodzj dedzv. | dzv RROWMmdzedr § sdzEW OBted §C Ols
weisiis' MmMdteseaddzed, EkEditse LBJjte" cOdedzy s8N 5.
df M odCttedMmMlsOdzd= HY J to] dz:

lLodzsdf sd O [f.ilstsHT dMMdzi Hse Odedw™w BOW HO: ditsfgd v idzd
2001.7 376 .

2.0tey OC mlo. 1[.dC ottt Hiddde dgf L. tsdeseo dzdr 1 Isddzse d UJ
LOGtW L dzgj dzd W MmO. [/ 1 jI5200idzOcide@Qw8.5 f Olstsdztse d v .
3.rgvuv 8720:2017 JdteseBd GCtseBOfmdz sO ftesHizCIsd
B CtesBdzSE L OB telzH dzj dadzy .

4.1 &5 U 8381:2015. Jowmts O 6w Mmdz ftesHECIsd.
Htsmdz' vy J dz .

s{frw f1o1¢ rwc rrsoeddrv 1 61 BRI
Jwr ey 2z ®RJTEUS VULGARIS

tenOm [.[ ., #Cdwt uv. .
[d2 ftetsofm:! Cd2 dzOyY' sdzOdz dzd?2 bkdz o jtefdlsjls * d

10 M) seeHdg’ bUEfwdzC " dz2 €' Mls! o dzzlstc’ h dz' ¢
LBEZHO SO W HdGlstse jHegso daOCIsjtc” ~ . [ Ckzo
BO' IstekHdgsh ' yjtejL §shdejddy &BjROd L&
o Otc' Odzls' o odte' " j dadav OdzZsdB ' sIsdCtstej L dMml
o d ¢ lic@drdz" 9 3y Hdydz 2 ftcOCIsdy" CtsdzB ' d
ftcj f OtcOIls' 9. 1 OMmMssMtso 2z yd S’ dzOy"' 0]
tcOy' sdzOdz' dzgdr WistcdiOR By dzO L d3j dzh dIsd HBL
Yy' sk Odsdds Swsedz® OCIkdodz Mis! daj olsttOy

I HOdd?2 yOfm,IstH sanfdst tc it o -8 ¢ Is dfotsdz' j ts
toj ysoadded, LBCtcj BO HJ SO sSimC-igyf bBzo § 6 |p § delipd
Oftsdz “ ©j L' ‘ HdzOdzde g o {MiC 80OC s
ftcjf OcOktsd [ 1] .
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[ 4 SOd3d s8¢ Md dz L HOIsdzd 2 BdzsC o OIsd OH
sftse dzd o ts G tc Od3dzj ¢ @ls df dz'dz] & 5B dzd 2 JWwicl |
Hy MstczC y' * & B' dz€ ' o W' dsBtc' 2, HYGEzIsd¢"
totsL IsOh s Odz' dzO ftso j ton dz'¢ das@ Mg §f s ' © dz'dits’d 1
fstolzh jdgda" MlstckzClskzted Cdz' sddedets’™ fls’ dz€ d,
A dr MstockzSCkiz.zZ' BOREBY My telkzL B' dzC O 9o
ez C dzj " deseo drn S dMmdzsls. 1 OcOdzsd3 B dzsS 28 Ist T
tezd dzz* st mw jJCLktsSMddz BOSISjw" 2 [ 2, 3,

ddelsdmj fIsd ydaed 2 ftoj f OcOls o sdzsH " o dMm
o &zOMiIsd o sMmilswda ur RHItS |, G tc Od3dzj ¢ O & eolizd r B (
P.vulgaris, P.mirabilis, P.aeruginosa) [5].

ddzsd i filsds " Hoadh ' -QUiktsfadd fiyls)lsedzls dadizs d's
B Ctectstcec Odz' L d3' o, h ts ‘ Mls® 2 ¢ d dd His
Isj IsteOyd$ dz' dzlz, Mistej f Istsdz" yd dzlz, COdzO3" yd
Jtodlstesds’ ygdazmy sygdz’” o, Wiststen " desdztsdz' @ [ 4]

[ jIsss dzOh t5'B Ao tHsx[dz' HdIsd yEkzWsaedse * Mmls
vulgaris HsOdzls d B OCIsjto' Odz' degd~ ftoj f OO’ 9. 1l
f smisOo dzj dz7 dzOMislzy dz’ L Oo HOdzdz" : o dte dzOy(
sdS¢ " 9 SO HJ $ OMpAAdsazlA tadofijloishiplz otedzdz @ ° o (

Yyizlsdzde " Mmis! o d H ' PinfeazdVEilgars Is1@d3" @dzlsd B * tslsd-
odL d20yodzgn i M Bdzddz d3j IstsH 503, O [ ws 0
ftc] f OtcOls' & hiBjIstsHisdg Mjte" 2dedr oL © j HJ dz .

#jtjH 8 Prde@dgulgarise dWY o d dzd { tPDRs XDRUSEREz
MDR hIlsOd3 o . ZkOdz "1 odwede f Odztcj L
Odzlsde ' sIsd¢ " 9, GCto' d3F ydoy 4 ff Mdglg dals bz figls tc j dzy@d
wed?2 mMls" 2¢d2 H 5 YyJj Wikste' 0¢C s dzlz, GJ d
sW st hMoyd dzz, sCMOyddz dzkz Is © OBRts S Md S dz
odwedoe ! h I€Ad3 BB8zo wnls' 2¢Cddz Hts yYyjWiste' O
GjdasOdz" yddzz, ¥ dstmoyddlk.

wL HOdedr sOBdz. 1. odHdets, hts fsCOL dzd ¢
Bj10O" " H 3,0 BCc/ d@gdz His 100 dBECG/ dgdz. [ G
z hlsOWBEz100 oS e/ dzdz) .

ldasHwyd L HOd&dHSEs dz.h &1 Csd3B " dzOy ' v
YyjWihstc' OCMsdesdz fts o' H dzBrbtguszdafigarisHi &1 " IsOd3
ftedLoj dzO HBs L d3gj dgh jdzdzy [ ws yjWiste' OF fitsda
64 &BCcG/ dgddz), O [ws HJSOMOdzz L d3j dz" d dzO
J Bzdzr sdtej L dMmisj dzlsdetsce sus h 1O@ERBE B OC8s j t6f O
ftojf OtcOIs’ o fted Ctsd3B’ dzOYy" ° L d&3j dzh 2o OdzOf
CssB " dzOy " HAFDR) sPtlgfL 6 pdzs Hts L d3' dzd [ u
3,0 &@BCc/ BBz Hs 1,5 B Sce/ gz (9 2 twWOL (),
32 BCG/ d@gdiz (9 4 tOLd) .
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v OB dzd y v
MOtcOCIsjtc Cts3B' deto Odets™ H' ' HJCOMOdzkz
® "' Hdztsh | dzdzs
Hts h Is @adfeus vulgaris

[ ws OdzZsdBOCIsjtc' Odz' dagdr H toj 1 (
e |
hs|50c)dZ WAL;ltc i { Wt 14d
el KAl TSmOl ru|falr|Od| ra |45/
BOCIsj|OC
dz dz d dz
1 256 | 100 | 64/250 |64 100 | 16/250 |64 |100 | 16/25,
(PDR) 0
-6 128 | 3,0 32/1,5 32 3,0 |16/1,5 32 3,0 16/1,5
(EDR)
~ 8 64 |625 |32/40 |16 6,25 | 8/40 |16 |625 |8/40
(MDR)

LB o dz § GL dz0uyjdBd@MOdF, 6i A BIEE & 2Oy ' ¥ vy, lsts' W OC T
HiCOMOdz; i Yy uda®aps @ M@BYddzz SO Hj ¢ OfyEaizlz dzOyJ ¥ |
CjdZsOk yqdzz O Hj S OMOdaz.

) 5° H dzO dzdzv Ctsdse ' dzOy' HjS OMnodtk L
fOdztcj L dMisj dzlsdesets NlsOdikz "1 fdLojds HE
100 &BScG/ ddz His 25,0 &Cc/ gz, O ©W d&sCMoyd

zlsOds gt StdB' dzOyY' HjCOMOddE L
CjdsOR yddetsds L& deddzd [ ws BSE o f OO
lted CSd3B detso Odz' 2 H' W HJSCOMOdzE L W dzts

9 ' Hdatsh j dzdz® H S Bzdz sdtej L dMisj dzls dzts G ts hls
f OH' dzdz¥ [ ws BGeBtsd @EFuisd edas lsdcsE ‘8o 3¢ ¢ 1 dzdz.
ZIsOd3 PDR) ( ftcd CtsdiB' dzeso Odz 2 H' '’ Hy SO
fteswode L d3j dgh jdedzv [ ws Htoj f OOl 9 o 4
L' 100 d¢c/ dgdz Hts 25,0 BEc/ dgdz, O G j dzls Od3
v O¢dd3s yd dzts ds, . "tsH' I @t g ez dzts, B |
YyjWwiste' OCmtsdzz fted 'L sdz' tso Odets dziz Potéug)ls sz o
Vulgaris S sdzd o Odzdmw E B YO~ ©°  H 64 HBT 256 d
® " H 16 HEts 64 &BCc/ dGizp' H wi 6 ¢ j tels ®Bd' ydfdaz/
H] COMOazzH 3,0 HB 100daBs ¢ /hdsdz. f teldis CLOQ M Is s
Ctsdse ' dztso Odzts’ H' Hj € OMOdzz L YyJ Wists'
GJjdzsOd3" yddetsdz '~ dz' [ -dis teOd3g dzf isdc O dzdaft) dztso L 2
OzZsdB OSCIsjtc” Odzt dzgd~ HtoJ  OtcOIs®" &8 L O 'L Az s
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s dMtsS odStedMmlsOdad =" HY J to]j dz

1.1teq’d34dZJdZCfJI]’IsQﬁﬁlsGMﬁjuJQOﬁdezO 9 dzj Blsdztsy dzgs?2 OBHTsd
[UJQfI]lS] .. ABd&ddz, ¢. RL/ [ gz Yyiz® . 7 6k
2009.71 7 117 4. 9180.

2.1 sfpdz" Hy jdadz" H' HJCOR bsCMddlz SO 286t dz € Ote
[viSMmis] [/ f. {f. ¢ 8d2PQOtceykzs, . 1. 10d 2 |[IsC
B' disadis.)i” 4.1 4. 41RO

3 SMYjte] &g dzlsOdz dats g d M W dzk et @ @atzdijs Odzls d di3q & to
~dtekztecedyd MSdn BOIsj tcd Odzts o , mMtsH | By ©fMded HJ !
. ¢. 10LOtykz¢, w.l1 .J .1 J JlsCpHHEteHHICI] 27, dtcztee d d
2018.Tuv. 2@.ju. -2B6

4.z 1s0Odgs € | . o . [ sfydz" H Y j dadg™ OdzsdB OCIsj tc' Odz' dz
dz;atswdzts‘;anuq’dztsd3 SO HJCORI sBCMddsdzs  tsdeds ¢ ' Codz'
tcOdzsodnr " dWjSy' 2 [uviCMs]Hdylded ¢lsOf MChdeez€c / 7 .
T 3Tw. -4

5.1 sfydz HY j dede? feslsdds’ StesBdzd R o kOflsdotsmisj2 L Of
/| {. s. 10d 2, [. ¢. 10L0YykS, . J.i1od 2
2014.1~ 2.iw. 4486

[$1®wRZzs{
tR 1rel(A
L sJJ wuvuw

{1
st dsuvuv [ wu[ B RA WY |
IR 18

etsCdz¢e € 1.71., JdsHsS [ . 1.
[dz ftetsof:! Cd2 dzOy' sdzOdz dzd?2 bkdz o jtefdlsjls * d

[feJI1JRrRIJuow [ wsig[n
]
{{

#jteJH nRttsdg ydzedr L ORotstcs 9 Odz IstcOo dzts’
B Myj L O2dBOE Is! L Or 9 5hisdc®dedzy L ¢ d hQjrwpdadfct @.
bsdzCts° C€dh¢d, w¢' B 'dzhj odzOfMmlsde " H' Isw
LO2 BOs Is! L OrRotstes 9 Odadz? Itsoafmlsts™ Cdh<Cd [ 1

14 Mt Jjydw: ydzd 2 9dwOL SEBBEHE yYydkisdz' sOf Od
LOroBtes 9 Odzgdg?y Issoafmists™ CdhCd dzj o' HBERS |
GJj BBctcOG " Yydes- cdzg’ 2dzgddz L Of Odzj dzdzgv &3 Mmezd L tsot

Nk st v flesSMdKEOd dts o' H Y Bs’ Cdh
tsLodlsSsds & Myjoedn ' MMMy osteyf D kS OB
' B KRBosdsHBE s Bte)] edzo dr ftoedydde 11 s o' H
AW jCUBO®Ckjtet T, o' tkmd), HIMBOSk ' L
BzCsd sdydds Wjtdjdids' o, d €d, SOLyts:t
dzj tOY' sdzOdz! dzj R Otoylko Odzdzy . [ Mmdetse dzd &3 f O
11s ¢ LB daj dzO " Bz desdztse® ydzO toj OCIsd o dz' fyls

dzico s9o G JIsOsdoadzdr g OCy " 2. [ 2].
[ MmMdzso dzd 3 o HMIsOoa dzd S Odzd 3 CtetsW dztste g
Bifidobacterium, Lactobacillus, Escherichia coli * Enterococcus. ]l tsdzd
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M¢ &zOH O Is! 99 % ofm' n 3" CtesB ' 9, Is* dz' €
B Ctoststce Odz' L d3' o  dzOfoikdsE ¢ Isizdzd R 5 B D 65 § tlets 2

Staphylococcus, Proteus, Clostridium, Pseudomonas aeruginosals © ' dzh ' .

1 OlstsG j dedzts ' CtesW dztsted fted dzts tc d30 dz! dzts d
f seoddzdzs B LIS, deteBOdz! dzO@ ' CtotsW dzste© €
tesLodoaOlsdmw o3 j " H YD o todstsHssio d) Haddw dzy |
fjt' tSH odzzlstc’ h dzg' sklstotsB dzats€ tfh CtistBIIR IsE 12 O ¢

f dzsHlz Mmisj tod dz' dzd 2 . v d3ts d3d dzls dzOtetsH ) J dzC
Cedzsdz" L Oy v Cdh jydzdeO© HdIlddzed BOCISj tc' W
" ozlsd Misd dzOdz! dztsG s ' 9 06" dzOdz! dzts’ OIsW dztste d
lseo tstc¥ * Is4 Mmw MmM¢ &zOH dzj My oalstso Otcdmilse 5
MmM¢ dzOH O Bfiddpactenum, Lactobacillus, Enterococcus, Clostridium
CteORY tsL dIlsd o dzd A CsC " 9. [ Mmdzts o dzd dzd
3" StetsB " syJ desL z HEB f" H Yyom f¢odztse' 9
R CtosW dzstc O &34 Hd Yydzts G 5 f J et dzO dzlz G ts

&3d Hd € Od3j dzls d . 1" fpdzw dzOtetsH Y j dedgy 3O Is L
MC &zOH GckzHdBets MBS O, ¢ dzQfnte j"BIS Esusd4fts’
r ' Isd, dOttsH)Y j dz hdzvw itsd3 ¢ j MOtcj asets teflsL
o a3’ lfgdsobacillus, dz' 3 H Isd, s L' wWoaddzdmwv {ftdts
. dizOdzt € o, w g fjtejBlZzO OB IS! zZzO fwdietsH
Bzt ), o & CtotsW dtste' Biidojacetaght, O L § jytd g (
fso' WL ¥ IsH dzd dzh d 2 tedL d¢ tesL o dlsC iz
LOrotstgs.0o Qldicd hlskydesdidz o e tsH tso Iz Odzdz z
f it oOyOdidgvs WHEits ' Gtelzf d 3 Ctesstce Odz' L d3' o
13 d20 € dz € Mdesets MY " 99" Hdesh j dadaw
B CtesW dzsted tstec Odzlz, fjtojoOydats Cdh j ydzd
csLodlC 3 dzj IsdftsdH §Btse'drwy, dzzBiGdto QF Is! H( f
1 02 yomls*hj yd ©" HBEROO' s Mw yjtejL daj ftcO
PCIszOdz! dg" M! feseBdz B MfsdkzkzS O HtS HJ
s dzd o sMisj 2 B CtosB des€tgd h M adrOAE 1§ ter i
dzy Mt 4 ydw ' ydzts dilz 9 JeOL ¢ 5o silrn dztas=xlz’ IsdzO H A
OH) C9O0Isdzsets dz' S zo Odzdaw . dzYBt5H W ig BEzSHESD C IS 2
HsfMdz' HdIsd ME EZOH & CtotsW dztsted € dh j yded ¢ O &
odtOL CBoatsdge Ctsdz' Is' . 1 " Hytse " HUBHAEG djiIsd
UodL d&zOydisd IsO ' Hj dzlsd Wd "Cjgd2dsidO diz S He'tsls ik
dzj Mt j ydw ' ydesdzz o dtcOL Csotsdzge Ctsdz Is”*
tedwedlsd Mmlskzf jdz HIdMB  SIsdudzde §tstolzh j§
UHtsmdz Hdlsd wWC' mMdzd?2 O ¢ dz €' Mded?2 MGS
H'IsJ2 t' Ldzds o CStsodm Gtolzf.
[ sipdz’ H Y J dadzgW st dzd o sMisj 2 -Cdf'" € tsts Wsdztists
StcOCIskz H ' Isj2 f(tod dzd My jydwWw ' ydesdsz o JteOL
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smdztso tcjLlzdz sOIskz BOCIjtc' sdzce ' Yydetse s
odf stetsy dzj dz .

l1tod HBsMdz' HY j deds we' fpdesets IsO ¢ dzr € iy
Blzdzd ftetso jHjdz Htsdz HY jdedew Ttsdg d68'jR IstoH
17 ttsC ' o, z wedr MitsMmksjt' ¢O0ddm! ftstkzh
o' Ldegse s Mmilskzt * dzdav .

[ sfpdz’ H Y j dzdzv C'dzr €' Mdese s O wWC' Mzt
ftotso sHd dzd Bj stsH M Hifwisd ¢ B0 ded ndzO totsL
fMils OdzH Otels dzd 2 dzOB ' tc 4 dzj € Is d sHdzdChG dztildn@s d uHdzd
MdtejHBo dh H dzw o dH " dzj dzdaw (=1):10 W Se/e{0 [ S 7% o fAim
BB Ctectstcc Odz Ld3' 9 dzO ' HMIsOe ' d3j IstsH d ydzd n

Il dzs tBMIsjy jdes 30 H'Isj 2. [ " sd B Edd
LOdzj ydetsfls® o' H o' Ck. B8 fjteht’ ctelzf d =
HBHtczets o' ¢ 9" H 7 HB 14 ttsC' 9, O HB

v OB dzd ywvw 1.
s‘'dz €' Mdzgj O 9" HMtslsC o] M ' 998  HdAzsh
fstolzh j dzdgy o3 Ctoststcc Odz L A3 © rmnotstednm H' Is]

s'dzt ¢ Mls! "etstcdms L odwe dzj dzd
[ Ctotteq C
1 ctlzyf d 2 ctkzfd 3 ctlzfd
I "W HBB O 0 (0) 5 (50) 10 (100)
J OCIssB OC | 9 (90) 8 (80) 10 (100)
[ dzls j e5€ 5 1(10) 3 (30) 8 (80)
Eccolisd f 5o | 0 (0) 3 (30) 2 (20)
Ecolic j &3ts dz' | 2 (20) 2 (20) 2 (20)
L iBS o-fiABIs s G 3 (30) 8 (80) 8 (80)
B Ctetststed G

CcS odHs L IsOB dz. 1, o 1 aGctkzf" H' Isd 2
B Iz dzts o' HA3' yJ dzts. 1 dzd ¥ J dadaW ZzOC IstsB OC Is j
Hisfdz' HY ko Odzd = H' Isj 2. [ dzls j etsCtsC B kz dzd
HdIlsdBaplisdif so Blzdzd o destcd3’' ts'kz cotikediicd . f Oy
GJ BBsdz' Isd ydz Bzdzd " Hoeadh jdz I 2 HBMdz H
o35 efjdddsls s ¢ j dzdzd - dB3° € teiststc 6 Odz Seplglermidis, ( € dztsf
Staphilococcus aureus, G tcd BdandelitgH EINf sMmisj te' c Ozsm! k&

v 2 cGctelkzf" B' W' HEBOCIsj &' "H ShHzzg » 2 odfy di
1 ded ¥ § dzdaV ZzOCIssBOGCIsj te" 2 Is Of Olsitsas' j ddzdad jnd
B Ceice Odz' L d3S.epiddrmidizsStashitodoecus’ aureus, ctede d
tc s H @andida) Bkedzs odwedzjdzs E 8 tBMisy yJ dzd.
C'dz Ctsmls”’ J EBlegitsf§ 59 'd& B@sifpyls jls° 8O Oy' “
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dzdhj E 2 H'Isj?2 Bhkdzs o dWw aHErplidtty ditsel' dz'dhyjdaid

J 3 ozt d M sMmisj te' ¢ Odzts M £ ds@Dy dzd
ZOC kB OCISjte' 2 bk 10 Hshd HykzoOdds: H
f Osts@ j dadzad = 3" € totsts to ¢ B.epidarniglisp Staphflodatschisls to d H
aureus, GtdB andida)Hz SO L dzdy jdedgy € dz¥ € sfyls”
odwedz dets & 8 f Oy E.cdils'dd . so &) dg'Oj dzdpll dz' M j «
Gjd@sdz' sdydedr Blzdzs odwedzjdes dzdh j E 2 HE
ec{e] %BXJ%B yd MfsmblE tl ¢Olsd dO todMmizde
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tdMm. 1. 1 " HislsSCej M 99" Hdatsh jdadzw wWC' Mmd
B CtosstceOdz L3 9 k to' Ldzdr HBMdZ HY ko O

sdz' H o' HAB Isdlsd L o Odz'thejj diztked © b dits £ detis ts te @
H'lsj?2 o' Ctds o'H 7 HE 17 t©sS's (HEkeO
dzj 6'Omdz0Odz dzd 3 R Otyko Odzdz? &5 SO ¢ 5t d3ts dzO
ZOw o dz' Mls Cd ydeds L ORotstes 9 Ode , YOf
9jCjlssmMzHddzdzO HdMlstsdzg v ° jdzHsCted destf Ols

[bted BOdz dzOBRd tjLbkd kO, Mf' oo OH
"dzh d5 Oolstste' 8, ISOC I dEszMNB&EOyYQ'd ¢0O Y
¢' fdz €' dzr €' Mz LB ded B CtesWdsted H
BsdkzsHh st IsO h ¢ dzo desets o' Clz, hs ftedL
o JOLSSotsEts Ctsdz' sk [ 5] .

[Yj, ftodtesHdzg o dcEBHBSolzo Odadzy H dIsd dzd,
dzZOtetsH ) j dgdav , ‘Whtstciglztcd wBlsSdirf o 2 W dzstelz s tc O 9 dat
LHOIdO Hts Ctdzsd' LOy' 2 dts’ tej L dMmlsj dzls dzts
ftosyj mMd IstcOodzj dedz?. zlskzydzj o9 dcetsHBo zo Odadz

LB dz2 o Ctotsj Sdzse’° Hldded L dzOflskzq dats
W tstcdslz o O dzdz' , dzW @ dzjytc @ ‘dad dEdHs, 5 dzts a3lzdatzd - f to s
1 stelkzh j dadaw B CtotsB ' BYJj dztsL Iz Istso Mists”’ ¢dh

oduOL otk Ctd k' BlRds SBEEss dj ds L d
e zOHE Ged cOkdd: O WOSkd sOldodzd® od
vfsMisjtejyzoDdt] ERc@Iptods HAY of' 7 HEH
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s dMsS odSttedMmlsOdzdr HYJ o] dz:

1.1 tsdzH Otej dzS 5 1. [ . r dmeOCIsj ted 5L -zQ 8 tg QIsias(tEdr 2 €
fnd dzH tc ts O3: Mtse toj d3j dzdzts § mMsmistsw dzd j f totsB dzj "
v. 1. [ OoOoyddio dq§.[flvidbHd O, T20@7 .M.

2.  stoj dztbe ¢ tsdzr B S oW dztshed M jyyddizeHtts YlsiisOC IsO d  ff to
Cotetey Cydd dzOtelzh jdzd2 JV Msmis0o O. / | Btoj dzts o
B Hdyddem S d2 M EktdOd. |iCHISE S 1 d&isy .tcts4ds.c dVw .

31 jdwjo0O R.(Cc. 1O0OIbtscjdziL HANYRdESEES? SYcjORESHOS Wzdzt

CtozHdzse s o tsL tcOMIsO/ R. C . 1 jdzvjoe O, 1. 1. Cy’'
1 JHdOIted yj MS d 2003 iz tc4zODuz. -3R
4.1 J o] ) dzts? ) I StcOiRO] o g. ¢ d H tG . [ ¢t

Mot dj dzgdz 7 fesBdBlsdCtse o jV tojcizzaoarjdd. [/ /
" 1iw. 129,

5.1 &skmse® [.5. 1ifMfiyd¥ udd?2 odwOLCEo 2
CkOMdW ' SOy ' v, Ctdljt' = H' O¢ dats oy 20630 § to d dz
|

Irrf1 e wfovol oésuvrRlIV 1L R[O
tstes¢O J1.J1., 1kEBOtjoO R.[.
I et § 2 duz@Q dz? dapde to ) d Hdgdaflf dzj v | sdzyOte O

I ftesyimmd Moetj22 ydLdajHWIs] dz desfylsd
56 to s d3dzts § Ctsdzd yJ Mo s o sH(d, CslststcOW C
fso jorndesflsdy & ddzd §sHL jgdy & dhlssydd S On
BrIsk d ftesdir " dzj dedesfilsd otsHO L O¢ ttsqwdzwy j Is
pjh jMso 0 GttecOkdyjMSitsets J ddds £Od dfsc s
fsH LOGEWLdgjdedj 8 otsHdy & tojfmbkteitse f tsdad
vdLrdud mSéda, ~rd®Rduimédas d Bdtdscdud MEdn
mMew L d mts mMBtosmsds o dzd ~ NdqHSdA, Is &
pjh jMsos0Cdj MBBlty O dj ftsHbkSIlr ydL daj
YJ dzsg j CSAROL " 9 08 Is Mmistsydzs dzgd o s Oty dzj dEdEds
C OMMd¥ dS Oydd §oHELEOLHjdvs siiw dz® Isted
ftosdsr " dzj dedzr j d BT lstsar .

glstsydz | O SHT tcOL dzd ydetsets ftesdmrtsyHj d
otsL 9@ Olw s odaj hdzt 8] jipBYy H EZ. syd MisC fls s Yc
fSHtEOLHjdvsls dO i r Oded uj mErddidzd ud dd&diud fiy
BdtsdzsecduyimMedyj. 1 Btstc CdeStejlsdegsets d3j IstsH
d ddalsj deimd o detsfyls ¥ L Octew L dzj dad 2 .

ltoddsOW  Oftesedtese OdedzO" o dGsde N d
s o OdzdzOW 5j R desdzts @ g W sydmissd fissydy o
sBWLOIsjdz' desds ftedd3j dzgj dzedd Bdtsdtsedyj MEtsct
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syd ted H! shdeso Odz dzO M smtsB detsMmisd BRBICtess
nSHJ Mo tsj 2 NdLdzgj HyVWIsj dz desmisd tcO+ dzd ydz
ud MSdd d dzglaglzdz ¢ d g dzj e Odz! dz' § Mtsj Hddzj dzd?
Odzazd O ¢, dzd Isted IsT Hts. ) . [ JCtetsB ' tc OL
wdLdsdzsedudMédds d BdsndBdud MEdd3 Mme s2Mlis
® YtjLoeor yo2des dL d3j dzyder n odzj " dzed e EMmdzts
Pteso dzj &3 OHOY sOYd . dzd Jst BsdsEllzts & deq i) U3 6 5 3,
o SL d3tsy detsmls ¢ ZHOdzv Is gL Mistsydz = o BH
MsdHddzj ded™, HOXYJ bsihdyd j.

o dzts ) dzts § MestsBh j Mlso s tcOL destsB tcOL dz' -
Stee Odzd L d3ts @ HtclzG d mMdmilsj 3ZOIsdygd M<dn C
&ZOL " 9 O] d3r 2 OCIsdodz 2 d3plkicd & Bfslisfigw 2 ¢ @D i fip C
dzdtelz j 3OW , dmS Emmilse J dzdzts ML H OdzdzOW 1 Ct
Bdesy § Mlso © OBdlsduimMédna d BdBldUuiMEda W

] Btsyj dzgsL O OCIkdodetsets ddzO tOL o do O
SIsHJ dzseo BJSC totsW dzister . BOCIjttd(d, cGtede " ,
L J dzf J , L 9Gdzj dztsor |, otsdzr oM J &BJStotse
sOC Msdesdzd yd MS d - Ctolzy ftesMmisj 2h dn d d
YGeklsdS sdesmyr MoOttSC sHBa " j, -f sfddmifipgls dg'teid,d
olsstedfyzsidssmisdz" §| d Bttt nistej Mdzd ydz" § yJteo d,
fOkC stsBjtlgOLCdzS Blsster d3 BlsdesMmw sy e sHdZr J €0

[ Mdeso dzOY L OHOYO BOSIjted?2, t©OL B ter ¢
Hts 3 ¢ d3, LOC dz¢ yojlsmw o fjtcodydes? Iste(
tcOMmlso stcj dzdz n Stec Odzd yd MS d ~ 9 jhjMmlse )
sydmls€d. stdzdyj Msotslse®E IS E®A2HESHEDO dzs fi)
Mk tsets ojJh jMmlse O B tsdzOmmr . { dzd ts B dz
tcOL dzstsBtcOL dj B3 Wisteds d&3j sOBdzd L 3O, Ndolzls
Isi Bf j cOlskzte, Ctdzyd degstceOydd CdmdzstesH O, pH
7,5) d ¢fts. ) OCIsdodetsdz ddzj J { teiddnlzdstdls o
dZtedyd MS dJ Gtz BdSCststce Odzd L dzts 9, tsB
MsiHddzi dzd?2 Bkcedzj etsH O, OL sls0O, WishW stc O, 1
ftiosyj MMOR HJjGOHOYdd LOctwLdveshdas ojhj
tc ts dz ftcddzOHdzf Y dIs GilsjelstesWdz dz W dzs€ E dz
Colsster j tsIs dzts MW [AfgiMomy€es, ®Bdsam@ndss, Atcaligenes,
Arthrobacter, Bacillus, Brevibacterium, Cellulomonas, Corynebacterium,
Desulfotomaculum,  Flavobacterium,  Micrococcus,  Mycobacterium,
Nocardia, Pseudomonas, Sarcinad Htc. AdZzsSCEzdzttsiste®gEHs " d J
L Iss dgdzsy J Mlsets G dzj Ists¢ BISCsste Odzd L d3ts o
BB tedz" B3 G jdzj s o ntsttshis L OMNdh jdzdetsj- d tste
WikdeS yd sdzOdzd dgtsnjoztsyf § aes J( » dztsf 5G ) OCIsdo dztsG s
WaztsC zZdztstsBtcOL 28 h dn BOCIjtd?2 -9fsmBBOo daf ¥ Is
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W Iz dzC yfdis dezts mMsmlstsw dzd j , OCIsd o dztsmls! d
1L CtsdzseduyuiMedd3 EmMdzsedwds O1 tetsilsj dz€ s s
1L WWjiClsdo desfyls Bdtsnddkduyj MSsets ¢ dMmdzj dzed"
ftedmikzlsmisoazse h dr © Mlssydz' = 9 t5HOR.

Il OCIlsdeodetsds ddzi dBdetse tsyd mdzpsdzdiomonasOC » j
(Hs8 80% tsls ydmdzj dedzsmisd BOCIsjted?2 OCIsdo
ftcj HMIsOo dIs Myesbadgterium M smsedz” | ¢ dMmdzv Is! tc
Myfdtelsr , ydtedzr J SCdMmdzslsr, §0O0ttOW¥Wdde , kcdz
OtesBOIsdyi MSd] kcdzj otsHEStGSHT |, [z Bakzijjus sH'™
sCdMmdzwels OdzdW Olsdyj MSdj Ec dBwilmetdsustsHT , O
tcOL dzd ydz | C i3 sdzj dzls T dzj W Isd, f OtcOW d dz'
Odzz HjaedHT , N dtedz j§ CdMmdztsisr .Cellulortmopas mis Oo d
tcOL &ZOG O Is yj dzdzt dzsL stsH j ey Oh dj € sd3tf sdzj dz

Jteder tE€deLezs fp B OCIjtwdwdksd L O dhmlstsy
orydoe0Osls o BBdzjj CdMdzr = Mtej HOR, ftcd B
swy jdzr 7 Bj sOdzdzse, B AXZOH OB Is dzdL S i3 Istej

] sHtstetsdzd tsB dzZOtclzy do O Isfypw  dzO  tso j tor d
BdtftczH On, dMmff sdz' Lok jipy GGH ddgG: S jfpdsd@' d M ls &

ltesmisj 2 fetsC dzj ssydz" § otsHdz J] Y dotslsdz |
f steW HSEC Ctolztf dzj J BOGCIsjtod?2, f OtcOL dIsdtclzs
ctedB" d oBHBwMdzd, oLojh jdedsr j tstec Odad uj
9 Oy dzlz & WhkdC yds ots 9olsttcdudigsiy dsthiHO.y H ji dad
ftoesmisj 2h dn ) sMhdzso dgsdz L OC dz¥ YO,  Ismw )
Wz zdzstsBtcOL s hdr BOCIsjted?; ftser hjded d
o SHT LO MmMuydls ddzsj dzmdo dese s ftsj HOdzdW B
Az ' v ddzO, O tlstsdilz dzOdBtdzj j Hdsdpls 21 dzr
dzj dzts, Yylsts ftesmlsj2hdjy o©"Hjdwels Bdtdtsdd
Cslstster j] tSBAZOHO8Is MisddBzdzdtcze P dd3 Hj 2 Miso
OCIsd o dztsfls BOGCIsjted?. v 0O¢, dgL Ckdz Iskz
fsdzzyj des HBs 5 fsSHBBAd -~ Bddtsecdyj MSd OFC

[ detsetsC dzj BOYdzf 9 O s 9 BIdtsWddz steOr d
dzed L C 52 dgOctelzL € .

stsdzd yJj Mlse j dzdzts ftoesMmisj 2h dyj d Bdzs e €
MoMlsQodzw e Is fftodBldddL YPlsjsdr! dss 52 BIBHBEBOMMT
d dzO. sO0Cdds tsBtOLtsd3, © twOLdsyjddd L Octs
omMw BIGEBCGS I§fdad o yJjdazsdz, O OBdlsdyj Mm&d
joets MEstesMmis: dd kM jh dshis: .

¢ CIsdodz 2 gz ftejHMIsOodzv jIs mMse 52 fd
mdmils j Bz, sSteG Odzd L d3f Cslststots 2 dzOR tSH W Isfyw
Piecsodz" n. | JIsjteslstesWdzr Jj BOGCISjtdd, oBHIBT
Py test disdz" § § tesfnisigad Wdg" § § & nis@)ls Odedizy & Is
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fjteor 2 bLsWduimMéd?2 ktose jdz .- o)lstsdetsl2s? dd
SISHj dzt dz" § o dHT dzj BBOIStSH, ~dhdzr | Ctdztso to
sdrtsasHSCd, ~ndbHAcjIsdRRcdBlosW dyJ MS d 2 Ztctse
fdlsOdzdv LRise OdGSC Isd o detsc s dqdzO tsfftcj Hj dzv ] |
fosdzsy jdedd © BdByJdetsL ] d rOttOCIsjtc oL Odc
Ists?2 ddzd ddets?2 cthkzf St Odzd L di3se M i tc
FCOLT 90jIs d&O ftetsyj mmr , ftcj sBdZOH O h dj ¢
dzr 2 fjtedtsH otcj BF Mzdff J d o dRdpcf] dz2O0O ftetsyd
MeMisOe © Missyde" » oH d { CtsdsedyjmMSédr M
1 mJ dzj 5B~ t5HJ A3 j§ Hdzw tetsMis©O d Y dL dalH
BICtotsstce Odad L d3f f sdzz yOs Is dL sydh 0j dits
dzj SBlstster n L dedrmr Bkl @RaBlodj d s
ftocsdL o sH Milse j dzdz" n mMistsydz n 9 SHOn, ftcd Mt
M smse dz' n zOtclkzh Ols ) Is t5 2 d dzd d dzts 2
NydLdzgj HjWIsj dz detsfyls B CtesB SO, ojHEMAA
Hy2Mmlse W tcOL dz' n IstsC fd ydzr = oJh jMmise dz4
mesudlsmw € §tsotcj-drdfigtlzd MsHOQad » yYyOMmisy 2
dzO0f ted d3j to, Wijdesdz d WstedsOdzddz tsBtcOL k28 Is
BJdZzC OB ftoslstsy dzOL d3" ; ftotsdL o tsHdz" | n 0zts f&
ddzOSCIsdoeadtclze Is o O dzr J Csi3f sdzj dzls ' ftoslstsy
My dtcls, IWddg, H@egdpdet dzOL d3sdzdIsd ¢ d tOL teklz
sptsdzsySkz CdzjIls¢d. 1 5, COC ftOo d dzts, W H
stsdz? ¢ ffted o MsCdmr Cwdeyj deglstcOydwn 94 h .
tcOLBOoadzjdzdd. 1 Bi1lssdBz BBdCtetsBr dBsclzls ftod
teOL dzd ydz' = n d deddfudgfitiede= (fHs@x 4 o o f MtsSda €
Cslstster §| fJjtotsdzOyoOdz: dets B"™ dzd Hdzw dzd - Gk
Istc OdzmW stc 3Oy d d d Hy MistezC ydd tcOL dzstsB |
dmSEmmilse j dzgdets MtsL HOdzdz" = Y dzseo j Ctsd3 My H
sO¢dr SOC 11U, d dai's,) CdeB® {6 dedzistc s 56 g YT
sL dzOy0oj Is, Yylsts dwBCtesedtsdzsedyj MSd - @ity dzt
dzj dedalzt Bt Oded yj MSdadsd MtsjHddzj degdw dsd o tsH Iz
[ B dzts fMH j dzOIs ¢ o" 9 BH, Yls ts Bdtdztse d y
Mssydz" = o9BH WwWodzw jlsfpw kZdzdoe jtemMOdz! dzf d3 H d
dzj szd|@ MEC d A L OGtewW L dzgd Is§ dzj 2 ) fMilstsydz -
ftosdmMatyHjddY kOSCdmr COC f{ totsB3r [5tizg daflz | ,
fsojtrndesmisde § Mistsyder § o9BHT .
s MBS dMmftsdz! L s Odedets? dzdIsj e OIskz

lskdzdStse 1 .R., 1 028@B0dtse [ .c., [BId yjdeSts 1.1
smdetso * s UsfHijIs. € df ¢ j foot\Of v [RRLEr [ tsdzd yStsjg BIsHJ dzj
2009.
2.r gzte 1. u. vjmdesdzsedyi mMSdy d BdsaddduimMSdy
2O Moty jddwes M Ol-dctedsy Idas(@EH203. [ . : RLH
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IRV OY[UL1IC drudL JrwduRrRYL JW ¢sUR
[ dbsuv 1 oAR]S

aBtesC O 1. U, ] ¢ dzvis
[dz ftetsof! Cd2 d&zOY' 5dzOdz dzd2 kdz o jtefdlsjls * d

ltesBdzf B3O OdzZls O tsdz’ Misd ydes™ OCIsdo dztsmls’
dbHYJ OdzZlsOetsdz MisdyudzO OSCIsde dz' Mmis! BOCIj tc'
B CtosstccOdz’ Ld&3" 9 fted "~ 7 oL O iZse0 W dathfnd dzO

VL HOdZ 2 ttseBls' o9deo yodzdmw OdzZsOctsdz Misd
[ 1] . A B CtessteOdz L d&3d g HMIsOo dzv & [s 1
Y dzls j o M, Is s d3lz h ts o 5 dzd wo dzw g Is4 fpw i tc]
B CtetsW dzstcd dz#rHdded IsO Ise Oted dzd, o sded
ZzOo Csdzdh dz' sz fMjtej HisO M ", O kOCBY ont
ftesB' slsdydzdes ftoj f OtcOIs" 89 SO ftesHEZCIS' 9.

[ Jlstss HOdzts B Iaigss tHsteffndz" HdIsd oL O Bse " H
Ckdz skztcOdzd, w¢° Blzdzs odH' dzjdzts ©°' H =~ otsSt
CdhCtsosets IsScOCEGESC BRI §diFwdBdo dzts 3" CtotsW
ZzOC IssB Oyd dzodsd, w¢ Bedzs odH' dzj dzs L f tor
odwedilsd, wed? L ftcj HMIsOo dzd € " o dzOC Is ts
Odzls O sdz’ Mmisd ydzlz OCIsde dz Mmlis! fiftOls w6 jHdizrd
B Ctoststce Odz’ L di3' o .

[BO' Clso@tijdary J dzdzv B iz dzd 5 hlsOdR' o ftojt
Lactobacillus: Lactobacillus acidophilus, Lactobacillus plantarum 8RA-3,
Lactobacillus sporogenes, Lactobacillus bulgaricus, o dH ' dzj dzd = L
ftesB ' tslsduydzede ftoj f Otc @l Isots ¢ j QlzddS O Cdts > tolrsdzticas o
Blkdzts "ezfdzts o' H rRettedn L tc' Ldzdd3d ftetswoe
Is tc © € S¢aphylococcus aureus, Staphylococcus epidermidis, Escherichia
coli, Pseudomonas aeruginosa, Candida albicans.

[ dzw o dL dzOyJ dzdzw Odzls OG tsdz' MiIsd ydzd o dzOf
ftcj f OtcOIs’' o 9 dzf] ts tedftHs s ‘2% ©o O dzlz B ssHdC E
BOCISjtcdydHdats’ sO© BOCIs]j tc' ts5Mlis dlOdsusdity dzdzis *
' CtotsW dztsted o dL dzOyoOdzd ¢ ' HteOrkzdS B3 ¢ ' dz' €
Ckdzr sdokzoOdzdz' L ftoj f OO IsO BJL dz 56

1 O fJjteh sdizkz J sOf " Hismdz' HY faizdigh d yaazw
OC Isd o dd. frdslgaricus, ® d H " dzj dzd = L ftosB ' tsils d ydats
cl OMmstesél Oteuls toj L Zdz' IsOIs 9 doyd dzdegv LOdzlsd o3’
bulgaricus f 5 9o ' Hdztsh j dzdzs-ff QeSS Gl dgsajdts d3' C oiststc G C
Bzdzs odH dzjdes o' H rRetteda L @ Ciusdedcdsdc W
stcOC Is iz, odwe dzj dzts, hts t' L dg tetsL 9 J HJ dadaV
Is j &z dzv Is Bots L fiAs d3lz . ¢ MO d&O2B' dz h O O0Odzls O
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mMitsmMisjtc' cOdzOMWY GJtod dzgO2 3j dgh sz tsL 8§ H§ d
odMmMsClz Odzsd d3’ & tectsie datdgari€@ds Is of sz’ dAqls + f B.tsls d
epidermidis, © dzO 2 d3j i t&AS. dilbicans.

1 O Hiclz ¢ 5 d3kz J sof" d Sy Jjteddij dzls iz 9 0
o dzOMls d d s &plddphilus, © d H ' dzj dzd ~ L ftotsB ' tsls d ydzts
¢/ " dg.CML 028" d hO Odasddz’ StetsBdz® H' Wdz dg
o' Hdatsh | dzdesli, H =20 2 d3|j HIAE.@ureus.

10 btjl! sz jOf" Hisfpdz' HY Zo Odzd O dz
h Is O dgzplantarum 8RA-3, 9 dH " dzj dzse B8 Lgf QL EORBOL tcd
mMzred2 v tejLlzdz sOIs' o divsdndlz] daty,j dzddVts dz0 2
Odzsd 3" CtesB dzO OSCIsdo dz' Mis!  indedssm Byctdi, @& O dzO M
dz0 2 dzd B HYS. aureus.

190 vyjbesjtessdiz jlsOf" Hisfpdz' HY J dedzv o v
h Is ©Od3lz. sporogenes, o dH ' dzj dztsG ts L ftetsB ' tsls d ydzr
¢/ OCIlsdso "sO2B' dz2 " O OdlsOetsdz Mlsdydz©® ©OCIsd o
9 ' Hdztsh J dzdesli, H iz 2laiziQH tS. aureus.

[Isyd, o Mis Odets o dzj dzts, hts HBMdz' HdZ hlsOd
o' L dats® LHOIdz Mmise off dzd o Olsd Ols Ha®j dzdzel R fr
B CosttecOdz Ld3' 9. 1 0209dh k2 OdzslsOetsdz’ Misd y
H S ydn BOGCIsj to' 2 il tc mcidoptiitus o dMHIS Qizly dzd 2 L
fisB' lsdydatsc ts¢f ff telggfCAc Ols Iz

1w ¢ fteswed HdMBOCIjto' BLEZ k& dz8 HJ da
HOdzed2 odH d&OSCIktBOYddz. o¢ydutsW' ' d dz § Od
EBdlsdr BOSIjt' 2, Okzlstsdz' L Ols' 9o, BJLGd k

JSMistcOCIs’ o ‘ tdzh d A BisdifEls 59 HuclsC figw o
ftoesW " dzOCIsdCd ‘ dz' ¢ Iz o Odzda” ~nottedn L
L OR o tstc® 9 Odadz" d3q IsStc O9 dzts G 5 stcOC sz, L C
Hdn~ Odz! dzd ~ h dzw 2" 9, i ystmisOlsj o t5° mdmis .
ZzOCIssBOYyddz L OMlssmtso z& Is we Odzlsdts¢ fmdH
Ldzd Y ZoddIsfd Hdzke f jJtesSCMdHOL 2. dydHssw' dz d
BsdesC zdzr sktc OBts E Stsd@fdzjc¢m' L B W' HEtSB

B' Sdzs®Cihgdgsdzdn (o) f OcOls' o ' nOtcytse dn
BOGOItsydmj d! dzdm dsdsydtsS dmMdzdn ftesHEZSCIs

vOCdd yddesds, fstc’ odes® In@ls oyl wtffEgO dz’ {f tote
odoyj dz OdzsOctsdz Mmlsd ydzts -f Gils ez ddrsofifls * ts td GO
fsCOLOdes, hts dO2 R dz" 2 Odzs Oc sdg’ Misd ydalz ¢
ZzOC IstsB Oy d dz Siplerdmifstpteasy j dals L O dB j dz' ME d&zOH
O dzO2 BT figds 8 figtEo ot tfitay j dels L OE Y84 WN1, 8 %) .

l sHickEGj, k AtH' HGMd HYyjd & & Skt
hisOddtsdz Odzls Oc tsdz’ Mif Odg s ¢'j dadizddslsde dztslz’ € tets st G
o fls Odzts o dzj dzts, h 5 dz02 9 dh Iz Odzls Oc sdz' Mmlsd
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ZOCIstsBOYyddz RO acidbpllGHE™ ¢ 2 B Iz dztsizts @ diH * dzj
ftesB ' Slsdudtscy 'fdg iSOt Ols iz
s dMtsS odStedMmlsOdad =" HY J toj dz

1. Nicholson J.K., Holmes E., Kinross J et. al. Host-gut microbiota metabolitic
interactions/ J.K. Nicholson, E. Holmes, J. Kinross // Science. i 2012. 17 = 336. 1
P. 1262-7.

2.1 sdzlsOo M+ C Qs PGeisdz’ Wls d ydz o zOMIlsdoe sfls* B'W' HisBC
o' Ldzdr ftodqtotsHdzdr HYJWdJdz / [.]1.1tdsOsm! €O,
N ztodZO2005.7T v . 16772 7 4. 178Q.

3. Khoder G.; Al-Menhali A.A.; Al-Yassir F.; Karam S.M. Potential role of probiotiks in the
management of gastric ulcer/ G. Khoder, A.A. Al-Menhali, F. Al-Yassir // Exp. Ther.
Med.72016.7 -~ 12.1 P. 3-17.

rdagfwrrry1rc s/ orv Juwstfaf Lt
vt JLr1wuof 211 vtdésvu rw s 1R

Ads s. 1., | B&BHBE [ .1.
[ d2' fteso ! Cd2 dzOyf)delszdlsz ‘datf P dz'lz dFf dejj iz | tsdzyOte

wdzW j €y MmMdusede ' Hdzdmr hdzwihR' 9 HtoHBSo )
dZzO290 Oy dzdo ' " dr  tctsBAdzj dg Cirf otdctds Ho jCilddrdAw. ts- S «
f Olssdzse' yded~ MlsOdz’ o, sBlzdtse dzj dzgd »  d3' € t
B CtotsB dats ‘dgo OL ' * B L tsdots L ofddsCysid z © dal j €
OQdzOIstsd3" ydzd s H' W dzv dz2C Or MJd uso do ' Hdzts' fnd M
MdBY ssBOISdSd daj o Hte' LdW' Is! W MYJjydw "
C Otcls (pzd) dzOydets® d3' tess o tsdzd ftseodwL Odz L
H' O desmisd ¢ d, toj L dfMmis | dzlod@ Hinlesd Yy @ Bdztsdz’ & dzf
fshdtej dz' Mlss [sO dBsydzde " Misr tsLodlsCkz Isw
sdnr, NPt ofdzdeo Ot Is! dz20 toj t 144 Hlzt€ tdsat® liglzdztsiL iz
Ftotse jdz' IsOdz! desets IstcOCIskz 3 ' di®UzO jf & t5 Hsdetssd3 k2
B CtosW dstess, O MO d&OSCItsBOSCIsjte' wdsd [ 1

[ dMB OO & Ctsl dsted ke jdz sOd dse s
f stelzh j dgdzv WS¢ 'dyded AndzesL O d3d dz t6j L d H jidzls dzd -
MO tetsW ' Isdzd Af O'ls sl gztzdzlS , " 5 dzOMJ dzv ¥ Is* M J
' detsC o desteds’ . t sLeadlsts$ HJMB OdzO dgivly uB) ' s
By MezftesosHylZzoOlsdmw d&j sOB sdz' ydad di3d , |
oW H ' odfOHS & Cdz' dz yded d3d ftetsWw o Od3d, fls
o Otc' 8 9 Olsd " H BJLMd B Issddzts e 5 dztsfy' 2 Mmls:
BOdz" W jMlsOy" ° [ 2,3]. 71 0dz0 { tetspdiz]dg®OmlszQB |
sMm¢ " dz' € d-f Qlsigs® jdztzdz’ B Ctoststcc Odz' L digd S H
¢ dzOH dz¥ & Is fjtejB' ¢ thdcodtsets L ORotes
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fls O Is BiLiGMjtejHdy 5 f tod yd datss L Of
fj yusflsOlsjodr GteOds o o ndded.

IdosHwyd L OSIskOd dizsHsds dj tsipdz’ Hafdsds lsw
C'd §' A dzgd2 MS kOH & ChoW dstd bkescjd s
o' Csodr cwkf ftod HdMe BLOS KO odL dzOyd!
Hs OddsdeOCljt' Od dzdr ftoj f OwOls' 8. [ d&2v t6
&ZOMmls 2§ dz L OHOW @ 'endiHdgsdils € o Olsd &' €t
bicsejdg sOd degscts lswOSCkk x' desC; HEfd HJL
HES tWHE Oddsdds Stesededn ftej f OwOls' o. [ dzw

"Hjddsd¥W ' SOy’ & CkssEcOd LB o Bke L OMs
lted sBMisiyddadded 3§ wsMisOljots’™ MdMmisj Bd
BOCo' HH' dal OFdzsdglsY s dzs’ OB SOt W BRd

Fdiigtso dgOIstse j dzded n o' Ctotststec Odz o5 9 SO f otse
10dzjydes " H 9" Ck Bfilsjyjdedr X' des¢ B dz
Glzyidoo' HL 18 Hts TH0 dEESC 99 ,C Bl 9"  HT 31 HHB 4
41 Hts 60 tws¢' 9. l1tcd BMisy ) J dade Ftotsce j d
o' Ccoadr cGCtwkzf BRzdzts oMlsOdetso dzj dets, h B [k o M
42,9% Bko odwodz dzd?2 dzestedzstsy datsiL .

10 d&Omlskzlf dds BEzO@gds O Z dzts HEsMdz" HYj dets
f Ostsegj dzgdzd - d3 StsBtecOdz L A3 @ MJ ysmilsOlsj o ts
HdMB ' Blsdyded= §tstelzh jdegdgv = (tedfm. 1) .

l1ted Bfisj Yy j dadz' ofM' " o' Codm Gtk E
Fdiso d®Istse j dzded n o' Ctoststed Odz' L d3' & C OO W.iots
1028 dz2h yoOmksts k 3 ds¢ ofm' "EadiEHdpdr € (
cGtcd B d Coalbicdans i 11, KI. pneumoniae 1 6 , © B.Qdlgang,

P. mirabilisi 4 o' Hf ts9 ' H dzfs.

70% - Escherichia

1 —
60% 0 54.50% coli
50% |+ o0 1 Lfonu 20% ’ Klebsiella
40% s g 33% pneumoniae
0 7 = ) 16}
;1% 5 Proteus
30% 1 % . 1|Z vulgaris
20% 1 10% Proteus
10% - mirabilis
0% m.Candida

9'(;15902 9 ' CcosO 3 9 C8o O albicans

Gtelzqo Cekf O Cekf O

tdm. 1 wCd&OH & CtsWdsted Mnjyshsolkjosct |
fod Hdme ' Slsdved- {(S9E"

sdz' H 9" HAB Isdlsd dzO2B" dzt T §Odas € Giptize -
B CsstecOdz’ Ld3' 9 MmMJtejH X' HEztxcbli T d0% BsHEZC IS
vulgaris T 50%, Kl. pneumoniae i 66% i yJ ftsoowL Odets L dzC
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oJdzd ¢ 5’ C'dzr S smis’ MisOlsj o dqicOo OB dzPig”
MisOIsj o8 dn hdzw 2“9 ftcd OBtSISsOA, G 1S te d3ts da(
1dLdEOYdZO ¢ dzr €° Mmis! hisOdz" @ k2 X' des€ 9" €
E.coliT 4, P. mirabilis 7 2 N Is @3zghicans i 1, KI. pneumoniae 7 1
hlsOdz, . v ' dets§ o' C dy edzjHdz= 1§ "'HHSO d6N0j dmigyC
GtcdB ' 9 Camdgla,z wWE¢ O ME dzOH O 54, 5%, 0O IO¢
f Olstse § dzdzd = 3 € tots 5 B €dDidB3 Lodf. ilgalss® 60 W €

Il fsHOd hsd@dz dzOd3d Bkzdzs HtsMdz' HY § des Yk
HES OdzlsdB ' Blsdydzd =~2).ftc] f OtcOIs® 8 (tedMm

0,6
05 Ho B3 yddz
0,4 mAgWiYTC
0,3 AKjWiste" (
0,2 AjWEtsg
0.1 AjWtsefmd

0

Kl.pneumoniae

tdMm. 2 vkldkds' Mls! Ht Oddsde' skdC' o hlO® o

I " Hd3 yJ dets o d MEScH H Bz lydgd as'Cfiplgils * dzlz (5 3 %)
KI. pneumoniae f tctsW 9 dgzdedizd & gl yd dz' dzz Is©O yJj W kztet

wL ts dz"Pls dvulgaris B Iz dzd B' dz' h ykzlsdzdoddz HTts
YJ W IO Mg dako %, P. @irabilis o dw o dzv o &z028 ' dz 'z yk
G4 dzls O3 4yFMzlz d3j dz" z R.lwgerig o Mt Oy yddz' c
(30%); P. mirabilisH s HSSMdydSdz' dzgz (33 %) (tedm. 3) .
60%

mAjUlte OC
=AW ECMdls
" &3 " ydd
1 j 2ol y
Proteus 44 daL ddzf §

vulgaris Proteus r s¢mdyde
mirabilis

40%

20%

0%

tdm. 3 yvyklsdzde " s+ N"NIsOdE" ©¢ P. vulgaris Ist

1l totso j Hj ded 2B EOHERSIE "L LL OR o st 9 Ode? Ektotsd j
N detsG o' Ldzdr 9" Stsedr COLjeBt' 2 fCOLC
Fdiiso dg®Ists 6 j dzdz' B CtessteceOdz’ L d@3d bk Ky ' dzts€
pneumoniae (66%), P. vulgaris (50%), E. coli (40%), P. mirabilis (25%).
Il dimtsCdHMslss ¢ C. cltsogrs (85 4, 5 %) "  BHE o G
fso0wWL Odzd 2 L nlotsdz ydats® CdgW J Cagtsy B mJ
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ftedLotsHdlsd HEts LdedyJ dede?y ' Bz dzdetsets Mis Olskz
fstclzh j dz [ 6] .

1 sCOL Odzts dz02B "' dz' " d?2 o' HiNslssC :ylkzlsdzd
YyjWsSimdls dzz, O®RYf " yddz dzz, yjWiste' OC ftsdzlz,
tcj Ssd3d dzH z9 OIs ) Cdz' dz' ydz' 2 ftcOCIsdy"’ b
i usmisOlsjots™ MmdMmisj d3d 3" des €.

s dmMsC odCtstcdMmlsOdedr HY J o] dz

1l " H] B sdtse’ ydz SO JIs' sdzse ' ydz shtse dzd o sMis”
mMyomdzd?2 MsOdz ftetspdzf B (tSedzvH &' IsjtcOlskzted)
Vit dzSic2018.1 s sd3, 222 4. -BA6

2. Braxton J, Carey D, Davis D, Flagg E, Footman A, Grier L. Sexually Transmitted
Di sease Surveillance. 2014. 177 t.

3.wo Odztsowdgh. jrS.ys o dafjhudzv 2" 9 k2 fwOCIsdy’ M d3j 2 delsc t
g. 1. skhdg tojdzgSts / / TeRQ1E3) 2 dZ®W . d3g06 d y d dzO.

4,1 ddzj Ssdztse dw. 1 Oyd sdzOdz! dzts § tczCsotsHMmisoa s  / 1.
R. 1. [ Odzrddeg.C-JfiwwgO, T20X2. M.

5.Kolupaev VE, Gi mmel 6f ar b EI , Li pova EV. Mo d e
mnogoochagovogo infekcionno-v o s pal i t el 6nogo processa ur of(
vyyavlennyh associacij obligatnyh i uslovno-patogennyh mikroorganizmov. Vestnik
poslediplomnogo medicinskogo obrazovaniya. 2009;1:41-5. [ i n Russi On] .

6.] jdzymStsomMSd2 uviso MisOditss, MSTOWRgIdzls [-dCtwedsedyj MS dj
Omf j CIsr wiftesHEZCIsdodzses LHBKsSo I W yjdhddz d
fsSHH ]ty Oded® [/ 1 HBHBlI j3 (1)) dzR86-9tk .

Pidarwf ¢suvrsd 1 (stldluqg W v

zdoyks [.t., rdd&S¢sody [.w. , | O
ytstelsC " oy €d2 HjteyOodzd?2 dBJHIuUuded?2 S tsdzj HY

Il MlsIftcOo jiwp'O} & J " deW iy  2dzal LORoafBtcs 9 0O
BOGOIs! sn CtO®’ dzOR Mo Iskz. J vSpa’ dz Y J
sm¢  d $d M’ HO" L Gsjdzjds Cnla) jdz' st dzvu J ds10 W
[ ilsOdzt dg' MIs! fjitcjoaodhkz 60% [1, 2] .

[ IO sMdz Hdlsd ftesW ' ZOSIsdSkz IO ftshdtj

[ Olsjtc' Odzd 2 tdfds Simdj.dzdzv ~“ bz dzlslz’ s+ iqw  dz
sfkzBdz Ctso Odzd - HY J toj dz: MisOIsdmisd ydzd = H (
LHBStcso OWC QP ided, HJjto' sHdyds odHOdzdew v € te
MOAIs' &9 wdzlsj tedzj Iskz.

[ jstsHd HisMdz' H O dptedzvy dzd 2 f tctsB dzj d3dzd 2
BOjte' Odz' © IsO fkedz COY' 2, fsoowL Odadr L

tdLkzdz s0OIsq Hisfdz' H Y J dzdav Is©O 1 Odi tsB
ftes0dz0Odz L tso @@etlzd B OK fdzlstc©® G tosdBOHM! CSE s
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VLEtO dad MlstsMtso das M j § dzj dadzw dzOMmJ dzj dzdzw
ftcOoyv (ocslE2GEIs83 RO.1 7] 3] .

1 02dzdy yd2 0L dedS 90CydqdzOy' ° H' Isj 2
t"edzjdzt $ 2 (24,5%), I|iBd&dH (IFB%), (26, 7
vjtodetst " dzr iy € 2 (34, 7 %) i tzB dad.dsd’ =49 (09 4 dz
s' esotsetcOHMs € 2 (76, 7 %), Yy jteC O ¢ 2 (
dZzO2 dzdy ' ¢ 0Oa @&y o Mmwd OMstse &zOMIs® (44,
9 0CyddzOy"' °’ HijhPts LtesMlsO’ QzZOo2 (Rdzdfmls' v
LiecsMsE®'s (54, 7%) . v . sd © MmMdkkzoy' w
(92, 7%). [ "Hjtesds 5 980Cyddz@93,1%. ' s ' ttso

102 Bj dzh d2 o' HiMslkS At dzj dadgv -dy j f dzj
(16 s 9) E 26BDdC tco(ffpes, U Qda Lt o 59,
sB dzOMisw = . o Tz MWQI8sdenh: ¢ 2 (52, 7 %) Is C
(57, 0%). ntOSBIAQ '8 % J  dzjndd@dzCo' ouip! Adzt! 5B dz
89, 9% Ek 2018 . Il " HislksS 00CyddzOy"* °
Ldzdy kst mMw wts 74,3 (2018 t.) [ 3].

tdLizd OO WOS yHtstetsmdzse s  dzOMmj dzj dadaw
dzj o Is' h dz' . [ © OdzOH yvw Is! sB dzOMmlisj 2, mj toj H
(21, 2%) , fcCOL Iz¥ Is! HiEY J dedfiL A3 jSdf2] 95 H.Mt
1 BCtoj di3ZO:  1Tt2d8d, dgfifp, S O * T92d8j, dgirph, -rOm @ @lzts ® ! € O
29, 0%, [THIOM B8R 1 tsdilsP,M2%,0 r dlss&HPicm! ¢ O
1 OC Ot OisHs C D%, MO8 7 p {H%s O md3j iz4@pdoy* S O
10 5T 44C 0%, vjGds7®3pMm: CO

I dMmdesouSfdj.ydWw " ydz© OCIsdoe dzO IsO ff Ofmdoe dzO

dzj sBrn' Hdzd d3d L OntsH OBE s iEd .{f S5 t'j dz'y detlzdd C
BOMAB H' O HdzvW ' deW sted3dzeo Odzgdz? h desSCdr ¢ o
hdzwed LOftsB' 6 0Odzdzy rotstetsB d.

df M o dCtstedMmMlsOdzd= HY J to] dz:
lL.odgHtej2yddz [ . ¢. [ jHMmjMmMlstcddzmlsoats fted * daWj Cy' 2 dz

J.]. weOr' 9. 1T uvjtedesly.' de' :4 70X tedzj HSC d2d e O, 201
22 df OHBS cethmstesets fto@oayw k2 HIlsdded o v jtodz o]
5.0 . chjdSts, [.1. ¢chjdSts, 5.1. 2z2O0mddad2 //

2008.7 U . 12i7u. 4d&5
3. https://old.phc.org.ua/
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Cctesh jdeSts 1.1., ydydedy r. 1., skttOc'
[dz ftesofm! Cd2 dzOY' s5dzOdz dzd?2 bkdz o jtemdlsjls ' d
16" Hdzs MEyomdzd dz destedzOIsdo dzddz HSC kd3j d
tesL GdzV HO' Is! MuzOw@lsicdzZd &' Cfied dzH to ts 3, h s ff ts
L d3' dazts¥ wWe' mMdegsets SO C' dzr ¢ Mdese s ME dzOH
tesLodlsCtsd3 3 IsOBBdZ ydzedrm SO * BRdsdzse ' yd
tesLodlsCtsds -Q qezUAS dshds totsL dzOH" © [ 1] .
1 BedwHE d2O Isj, Mt o ddad $ dzj ddde tdds BCO Cols
dzj ofdzdeo ©° O 7 yYbklsdzde ' fls! HB BOCIJte
o f dzd o OdzsdB ' sIsd¢ " o sO dz Ckeo Odz' dzd m i t

BOCIjtc' ~ , o dH" ' dzj dedz' ftcd HdmMB' ' tSL° cdh J
BOCIjt' sWOGE' 9 ‘' odmMtsCO Mifg tydidz” yzt Fis: B O
dz4 Is' dzr € d flodessets odHIEk, O dz09 " Is! o

IS stedMmlsOdzdzr o] f OteOls' o BOCIjtc' % O¢"
WOCktst' 8 Mijydi' ydsces O dagj Mfjydh ' ydse
shseddots jWjiSkdedO {tod nd izl [Rs d
4 kzyofd Y G O dzO &ts d Y dz BOCIjt' sWOcd
Ctsdsf dzj SMOB] ftsdz C desdzOdz dedn o MBS 5o * tolz dz
Mfjy Od des §' H BtOdedn ftesksd ctkf L BlkHd
LEfmlste' yOs s M &O28' & h yOfmlss [ 6] .

l et Bldzs tsBMmisjyjdes 100 tsM'B L " HTS
9 ¢d3 9" H 18 HBs 61 st 9.

| MlsOdztso dzj dets dzOwW o dz' Mls' HMB' s5LE k& 87
ftj HMisOs dzd C O iaR@IHEE ASTCHE. ddi,s o mAsds o dH ' dz,

ZOC IstsL sdz] cOJsdfpakZAS dolifdzR 9 ° 26 % L OG Odz! dzfs
fOy" " dzls’ 9, ' Hf s " Hdzs) . v OC By ) 16 %
Enterobacter sakazakii. 1 O6 Odzts d3, B lz dzts 9 dH ' dzj dzts C

Enterobacter cloaceae, Enterobacter aerogenes, Serratia marcescens,
Salmonella derby, Proteus vulgaris, Proteus mirabilis, Citrobacter freundi,
Citrobacter koseri.

[ dzw fitdo el (d OdzlsdB ' BIsdS st L dMmlisd dzlsc

sdCStcdmissokzoOdzd 6 ftoj f OwOls' o : Ajlesls
G ydodz' dzg, 4 JjdesOB ydds, [ jesijdddz vdej
[ dzw Hsfid Hy jdv'  ybbk@ddsmls jdzlsj tess

oS ttedmssolzo Oz HBMsEfd & Oflsj yds 2
wdzls j s’ ¥ O, wjSMsOWOc.
tjLdmisjdasded i HEts o' yqdz dzk Bliezd 52 %
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39%, HE A jWitds3ok mdi [ j o s¥ &B %Oy degelf OtcOls

[ Josf jJ dgj d3 w@&Qdag & dzH edzd C tc O fs5COL C
tcjLdMmMlsjdalsdzgdr hIsOd @ o' HY S8 ' Hdas) Odzj
tcjL Ezdz sOIskz, h ts f "  Hlso JjtoHY z° Is j , h ts

Enterobacteriaceaefnr d dz' dz@ HB wWodh O Odzlsds’ tslsd ¢ tste,

ryd mMatylz ¢ Otlsdddz IYOECIO Litix|d d50 dis j L' dzh t
Hisfmdz' Hdzd € " o [ 7] . §] Mot gz H Mz HY J dzdz
tej L dMmlsj dzlsdz’ Mmis! Entdrpbaiggriacieds o & ts O3 yd dz'
AKjWisted OC Misdzlz, sO | Jj dzsoOd' yddzlz, hts ' HIs¢
tdzhde hdzw et e dz' € zo Geded ye ddy B2 & Is jif tds' | BiLf) IS0
tc ts H (El#€robacteriaceae.

VL "  HMEdiCEZ d&sy dO0 MS OL GEtefgbactéritread tc j H ks
z3O¢E s odmMCEz mMrddz dz2' Mmis: HS Wwodbh O didz
Isj dzlsdzsmls® ° Y wlstcjBlz® Is! oS¢ tsted Mis Odzdzy °

1 © ykzlsdzd e " mis™ o  Hldsj Misi OO dzd Is * 9 dH" «
Jdzs jtesBOCIsjte" 2 wC fjtcjoOyOdzd L O HOdzd
ltcj f OtcOls BOCIsjtc' sWOGO tsBdtcOo Mw L 56
My dydw ' ydedms W OG' 9, L s5Ctcj B3O, 1" sW0OE oc
LdzvIlst 9 CdhCBets’ o dsizagdy S f to Jstotc Gflsd tols j BV O C s
hts oadStstcdMmlssolzo OdzdMm* E HtSMdz' HY jdedzg ©° H
Histe' o dzt 8 Duzff/ d3ar.

V tejLizdz IsOIs' HEtSMdz' HY j dedg?y B ERZzdzs o Mis Odzts

e SMsOY O BO' odmMtsC iz OSCHKdeasdaldgaris: { ts
(83% Blzdzd ylel dztf oz EP)sd Printeuts imisabildzts
(100 %) YJ togL BOdZE ¢ dz C sMlis: Htsfmdz' H
99 0% 0Isd HBMIsBe ' todzd d3d. 1 dzOydats 3 dz" C
dz' CzoOdzt dzgd?2 HtojfOtcOIls 5 o' Hdatsh j dgdz®
Emol idz Ldm mMftsmilsj tc' ¢ Odzddz' ds@f G4igedd i " Is O
57 % hlsOBO~A dzOC Is s IEfs dzgols O Po dzts3' 6 %
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THE PROTEIN METABOLISM INDICATORS AND CELLULAR
IMMUNITY STATE OF RABBITS INCASE
OF TREPONEMA CUNICULI

Duda Y.V., Shevchik R.S., Kuneva L.V.
Dnipro State Agrarian and Economic University

Due to such well-known peculiarities of the physiology of rabbits as
fast-growing, the intensity of growth, good acclimatization ability,
polyestrous ability, rabbit breeding is considered a perspective livestock
industry, which provides the population with dietary meat, produces fur
and fluff [1, 2]. The parameters of protein metabolism of rabbits are
influenced by many factors: breed, season of the year, age, conditions of
maintenance, feeding diet, reproductive period and diseases [1, 3]. The
spirochetosis of rabbits is widespread and affects animals in size of
from 3-5% to 30%, and sometimes even 90% in individual rabbit
breeding farms [4-6].

The experiment al part of the work w
the Dnepropetrovsk region during 2016-2019. The study was conducted
on male rabbits of California breed of 3-4 months of age, selected on the
basis of analogs. In order to determine the level of infection of rabbits
by Treponema cuniculi, their excrement was investigated by the
MacMaster method and divided into two groups: healthy animals (control
group) and sick animals (research group). The count of T-and
B-lymphocytes was determined by the method of spontaneous rosette-
formation with sheep erythrocytes.

We found that during spiroch@etosis of rabbits it was: low total protein
content of 14,76% (p<0.001), albumin 7 by 8.15% (p<0.01, ), creatinine i
by13,08% (p<0, 01) ; Il ncreasing o4 globuine byc onc e
4. 31% ( p <lobuldsli) by 6.04% (p<0.05), urea i by 1.86 times
(p<0,01), uric acid i by 1.56 times (p<0,05). We revealed characteristic
changes in the protein metabolism of rabbits associated with the negative
effect of the causative agent and its toxins on organism of the animal.

Spiroch@etosis in male rabbits caused significant changes in the count
of T- and B-lymphocytes. It was established that an increase in the number
of lymphocytes was observed in the blood of rabbits with spirochGetosis,
mainly because of a possible increase in B-lymphocytes by 30.57%
(p<0.001). In the blood of animals of the experimental groups, there was an
increase in the number of T-lymphocytes by 35.42% (p<0.01) due to T-
helpers, which increased by 1.82 times, which indicates the activation of
the immune system of rabbits. In effected animals showed a significant
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decrease in O-lymphocytes to 8.07% (p<0.001) and the percentage of T-
suppressors T up to 15.00% (p<0.01), compared with healthy ones. This
redistribution in the population of T-cells led to an increasing of the
immunoregulatory index in rabbits of the experimental group by 4 times
than in healthy ones. Sick animals have T-active blood lymphocytes more
23.85% than in the control one.

In general, the results of studies showed that effect of the pathogen
Treponema cuniculi in the blood of rabbits led to an increase in T-and B-
lymphocytes, T-helper cells and T-active, against the background of a
decrease in B-lymphocytes and T-suppressors. Such redistribution of
lymphocyte populations suggests an immune response to parasitism of
spirochaeta.
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1. Warringer J. et al. Trait variation in yeast is defined by population history //PLoS
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2. Engel S. R., Cherry J. M. The new modern era of yeast genomics: community
sequencing and the resulting annotation of multiple Saccharomyces cerevisiae strains
at the Saccharomyces Genome Database // Database. i 2013.71 Vol. 2013.
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2" et 0O . 1., HstetsC O ¢ . w. lfdzde dagdd dEi mu g
humile Mill. E §tCtsd dzdzz (1 // 1" mMded& | Of st
2016,1:15-22.
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PRODUCERS OF BIOGENIC MAGNETIC NANOPARTICLES
AMONG ANIMALS WITH BLUE BLOO D

Bulaievska M. O.
National Technical University of Ukraine ¢lgor Sikorsky Kyiv Polytechnic Instituteé

To date, biogenic magnetic nanoparticles (BMNs) have been
experimentally detected in members of three domains of living organisms:
bacteria, archaea, and eukaryotes. Bioinformatic analysis has also shown
the presence of magnetosome island (MAI) protein homologs of
magnetotaxis bacteria (MTB) in cells of non-magnetotaxis bacteria,
archaea and eukaryotic cells, which are indispensable for BMN
biomineralization [1].

However, for a long time it was believed that the MTB MAI genes do
not have homologs in organisms with blue blood (with the exception of
some crustaceans). That is why today it is important to examine animals
with blue blood for the presence of BMNs using the methods of
comparative genomics. In this work, to assess the degree of similarity of
MTB MAI proteins and animal proteins with blue blood, the following
indicators were taken into account: Ident (%), E-value, and Length
(Table 1). Ident is the number of identical amino acid residues of proteins,
compared, with optimal alignment ought to greater than 18 per cent.
E-number is the number reflecting the statistical significance of the
alignment ought to less than 0.02. A decrease of its value indicates a lower
level of the occurrence of the randomness when the amino acid residues of
the proteins coincide. The Length of the alignment ought to greater than
100 amino acid residues [2].
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Table 1.
Protein homologues of MTB MAI  Magnetospirillum
gryphi swaldense MSR-1 among proteins of animals with blue blood.

Magnetospirillum gryphiswaldense MSR-1 proteins
. . MamA | MamB | MamM | MamO | MamE | Ma msgs
Animals with Genome
blue blood completeness E-value
wdent , %
Length
Limulus AA 1% | 4A1°0| 8A 1% | 3A 1% | 1A1°0 | 6A 1%
polyphemus D 23 23 27 27 42 23
155 183 92 142 168 175
4A 1°0| 2A 1°0| 1A 1% | 2A1°0| 5A 1%0 | 0.013
Octopus _
bimaculoides > 23 25 33 30 41 22
128 248 89 145 181 151
Parasteatoda 1A1°0| 1A 1% | 6A1° | 5SA1° | 7A 1% | 0.003
tepidariorum D 26 28 29 23 40 23
125 108 107 141 167 120
Nephila 1IAT% | 1A% | 4A 1" | SA1'D | 4A 1°0 | 4A 1°0
clavipes ) 24 24 27 30 39 29
165 263 278 150 228 204
Centruroides 1AT% | 1A1°% ] 3A1% | 7A 1% | 1A 1?0 | 9A 1%
sculpturatus P 25 31 32 27 43 21
138 77 72 141 167 150

So, the bioinformatic analysis showed that the studied animals with
blue blood, namely: Limulus polyphemus, Octopus bimaculoides,
Parasteatoda tepidariorum, Nephila clavipes, Centruroides sculpturatus,
are potential producers of BMNSs.

References:
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LASERTECHONOLOGY IN MEDICINE

Beesapu Sambhavi Venkata Sai Swetha
Donetsk national medical university (Kropivnitskiy)

The term LASER stands for light amplification by stimulated emission
of radiation. The first theoretical postulates were proposed by Albert
Einstein, the nature and qualities of light can be interpreted in many ways
according to classic or quantum physics. The basic nature of light is particle
or electromagnetic. Now we are going to discuss about laser technology in
medicine.

In medicine, only high intensity beams were used to provide source of
energy that can destroy or as well as evaporate. Laser is used for medical
diagnosis treatments or therapies such as photodynamic therapy, photo
rejuvenation and laser surgery.

The laser light beam does not cause any health risks to the patient or
medical team. Laser treatment can cause pain, bleeding and scarring. But
recovery time is shorter compared to open surgery. [1] Doctors can treat
the tissue safely without causing any damage to the surrounding area due
to the laser beam is so small and precise. Lasers used in medicine are CO,
lasers, diode lasers, dye lasers, excimer lasers, fiber lasers, gas lasers,
free electron lasers, semiconductor diode lasers.

Diode lasers are used in photodynamic therapy, diagnostics and
surgical treatment. They minimize blood while operating, reduce swelling
and eliminate pain. They are also used for coagulating blood vessels,
cutting tissues and removing cancer cells. A typical solid state laser
consists of two component optics and electronics integrated in a single box.
A cavity featuring spherical mirrors at each end is filled with a crystal
medium, which then focuses injected light into a bright, high intensity beam.
[2,3] This mechanism can be used for soft tissues surgeries in dentistry,
ophthalmology and dermatology.

Gas lasers uses a mixture of gases (Helium-neon or CO,) contain
inside a small chamber. After the atoms in the gas are excited they produce
light. It is used to facelifts and skin resurfacing and currently being used as
an alternative to sutures and welding tissue.

Dye lasers use dyes as a medium, mostly in liquid solution. They are
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used in the treatment of vascular lesions, laser angioplasty, thermolysis,
urology and diagnostics.

FELs are pulsed light sources, collectively operating from the
microwave through the x ray range. This technology spans gaps in
wavelength, pulse structure, and optical power left by conventional sources.
Midinfrared FELs has been upgraded to meet the standards of a medical
laser and is used as a surgical tool in ophthalmology and human
neurosurgery.

Lasers are used in angioplasty, to treat melanoma, optical coherence
tomography, prostatectomy, plastic surgery, in laser liposuction. They are
also used to reduce back pain. Lasers have a cauterizing effect and are
used to seal nerve endings to reduce pain after surgery, blood vessels to
prevent blood loss, lymph vessels to reduce swelling and to limit the spread
of tumor cells. They are used to treat cervical cancer, vaginal cancer basal
skin cancer. [4] Cosmetically they are used to remove warts, moles,
birthmarks, sun spots and lessen the appearance of wrinkles, blemishes or
scars. Some laser treatments have some restrictions; if a person is under
18 years of age then the person should not get lasik eye surgery. In the
treatment of tumor an endoscope is inserted through an opening of the
body such as mouth to direct the laser. The surgeon aims the laser on the
tumor and he shrinks or destroys the tumor. In cosmetic therapy laser is
used directly to the skin. The risks in skin therapy are bleeding, pain,
infection, scarring and changes in the color. Some laser surgeries which
are performed under general anesthesia may include pneumonia,
confusion after waking from the operation, heart attack and stroke. Benefits
of laser surgery; no need to spend night at hospital and patients can heal
faster than the open surgery. They have less pain, swelling and scarring
compared to open surgery. But after laser surgery, patient may feel
discomfort and swelling. For example, if a person had a skin therapy,
he/she may experience swelling, itching and rawness around the area.
Then the person should apply ointment and should dress up the area to
keep it watertight and airtight. Patient should use counter medication for
pain such as ibuprofen (Advil) or acetaminophen (Tylenol) and should use
ice packs to get relief from pain and swelling for few days after surgery.
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