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The course of infectious diseases can proceed with complica-
tions just because of the formation of microbial biofilms in or-
ganism. Many chronic diseases, such as urinary tract infections
including pyelonephritis, are associated with biofilm infections.
[1,2]. Planktonic bacteria are known to reach the kidneys in an
ascending way and be able to attach to uroepithelium and kidney
papillae in kidney collective systems. Bacterial adhesion is the
main moment in tissue surface of host organism. Adhesion of
microorganisms to uroepithelium enables them to resist removal
by urine flow. Bacterial adhesion not only promotes colonization,
but also favors invasion of microorganisms, biofilms formation
and damage of host cells with pyelonephritis development. Bio-
films on uroepithelium surface are easy eradicated by antimi-
crobial agents compared with biofilms formed on alien objects
in urinary system. Alien body in urinary tract (catheters, stents,
drainages, stones) becomes the infection source for the organism
which leads to the development of urinary system complicated
infections [3.,4]. Periodic release of bacteria planktonic forms
from biofilms with urine flow is the source of maintenance of
chronic infections and inflammatory process in kidneys.

The biofilms study nowadays attracts great interest of the re-
searches mainly for the reason that this way of bacteria existence
creates more problems in medical practice. Biofilms present one of
pathogenic factors of pyelonephritis chronic forms formation [5, 6].

Bacteria living in biofilms significantly differ from planktonic
forms in their biological properties. Bacteria stability in biofilms
to antibiotics and attack of immune system draws more atten-
tion. The nature of this stability is intensely studied at present.
Thus, the ability of biofilms bacteria to survive in presence of
antibiotics in concentrations sufficiently exceeding standard
therapeutic concentrations creates difficulties in pyelonephritic
treatment in children as this poses production of polyresistant
planktonic cells the result of which is the appearance of chronic
pyelonephritis and frequent relapses [7].

The problem of suppression and destruction of bacterial bio-
films is the extremely urgent task as in clinics classical methods
of antibiotic therapy of purulent-inflammatory infections are of-
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Fig. 1. Determination of biofilm formation ability with the help of light, fluorescent and scanning microscopy
(I — light microscope; Il — fluorescent and scanning microscope)
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ten ineffective and unpredictable because of high resistance of
causative agents in biofilms.

Thus, at present means and methods allowing the destruction
of biofilms and facilitating access of antimicrobial preparations
to planktonic cells are actively sought. Thorough study of bio-
films formation processes by pyelonephritis causative agents
with the help of light, fluorescent and scanning microscopy is
necessary [8].

The aim of the given study was the detection of the ability to
biofilms formation by bacteria, pyelonephritis causative agents
in children with the help of light, fluorescent and scanning mi-
Croscopy.

Material and methods. Bacteriological method for micro-
organism identification according to accepted microbiological
schemes of microorganisms allocation and identification was
used to achieve the goal [9]. Sterile polymeric Petri dishes d=40
mm were used to receive biofilms. Each dish was placed 4 ml of
Miiller-Hinton broth and daily microorganisms culture excreted
from urine in children with pyelonephritis and incubated for
12-24 hours under +37°C. After incubation the growth media
was poured out, the dishes were rinsed twice by Hencs solu-
tion (2 ml), fixed by 10% solution of formalin on distilled water
(pH=7,2-7,4), dried, stained by 1% solution of crystal violet and
washed by distilled water [10].

The preparations microscopy was done with the help of Gra-
num microscope with oil immersion. Bacteria and their biofilms
digital imaging was received with the help of ToupCam 3.1 MP
video camera (video ocular) and saved in jpeg format.

Scanning (the department of experimental physics of the
physical faculty of V.N.Karazin KNU) and fluorescent micros-
copy (for daily biofilms staining 200 mcl of working mixture of
acridine orange (concentration 2 mcg/ml) were used for visu-
alization of biofilms morphologic structure in high resolution.
The records were kept with the help of fluorescent microscope,
enlargement 100x10x1,5, using filters, providing exciting light
with the wave length not more than 490 nm and emission with
the wave length 520 nm).
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Results and their discussion. The study demonstrated that all stage. During the study of E. coli and Proteus spp. bacteria prepara-

isolates formed biofilms. Adhesion of planktonic bacteria forms tions with the use of scanning and light microscopy ordered bacte-
took place on the first stage, intracellular matrix formation occurred ria arrangement was seen in the form of separate structures or tiny
on the second stage and biofilm formation took place on the third clusters of bacterial cells united by matrix (Fig. 2, 3).
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Fig. 3. E. coli isolates biofilms formation:1 — with acute form of pyelonephritis;
2 — with chronic form of pyelonephritis. Light microscopy

During the study of the ability to form P. aeruginosa iso- by matrix with further biofilm formation (Fig. 4). Packed bio-
lates biofilms with the help of scanning microscopy it was films areas with cells clusters with good fluorescence were
stated that the adhesion of separate bacterial cells occurs found with the help of fluorescent microscopy (Fig. 5).

with further conglomerates formation which are surrounded
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Fig. 4. P. aeruginosa bacteria biofilms formation.; scanning
microscopy
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Fig. 5. Ability to P. aeruginosa bacteria biofilms formation;
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Fig. 6. K.pneumoniae bacteria biofilms formation, scanning and fluorescent microscopy
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Fig. 7. E. Faecalis bacteria biofilms formation, scanning and fluorescent microscopy

During daily K.pneumoniae isolates biofilms study by meth-
ods of scanning and fluorescent microscopy (Fig. 6) it was found
by that K.pneumoniae biofilms were covered with dense matrix
and riddled with multiple canals in the form of apertures.

During morphological peculiarities study of E. faecalis iso-
lates biofilms formation with the use of scanning and fluores-
cent microscopy it was found that bacterial cells were densely
packed and united by intracellular matrix under which bacteria
of spherical shape were seen. (Fig. 7).

Thus biofilms, the nature of which depends on the type of
bacteria, are formed on the surface of conglomerates consisting
of bacterial cells. Peculiarities of course and appearance of py-
elonephritis chronic form and relapses in children is explained
by biofilms formation.
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SUMMARY

ABILITY TO FORM BIOFILMS BY PYELONEPHRITIS
CAUSATIVE AGENTS IN CHILDREN

'Mishyna M., 'Marchenko I., 3Malanchuck S., 2Makeeva N.,
'Mozgova Yu.

Kharkov National Medical University, 'D. Grinev Department
of Microbiology, Virology and Immunology; *Department of Pe-
diatrics N2; V. Karazin Kharkiv National University, Depart-
ment of Clinical Immunology and Allergology, Ukraine

The work is dedicated to the study of biofilms formation
process by main pyelonephritis causative agents in children
in vitro using methods of light, fluorescent and scanning mi-
croscopy. To study biofilms formation bacteria were cultivat-
ed in liquid substratum on glass in polystyrene Petri dishes
d=40mm. The study demonstrated that all isolates formed
biofilms. Adhesion of bacteria planktonic forms took place
on the first stage, intracellular matrix formation took place
on the second stage, and biofilms formation took place on the
third stage.

During the study of E. coli and Proteus spp bacteria prep-
arations with the use of scanning and light microscopy or-
dered bacteria arrangement was seen in the form of separate
structures or tiny clusters of bacterial cells united by matrix.
During the study of the ability to form P. aeruginosa iso-
lates biofilms with the help of scanning microscopy it was
stated that the adhesion of separate bacterial cells occurs by
conglomerates formation surrounded by matrix with further
biofilms formation. Bacterial cells in the form of dense elon-
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gated sticks were seen under the film. P. aeruginosa isolates
daily biofilms were stated to have dense structure in the
form of gel. Packed biofilms areas with cells clusters with
good fluorescence were found with the help of fluorescent
microscopy. During daily K.pneumoniae isolates biofilms
study by methods of scanning and fluorescent microscopy
it was found that K.pneumoniae biofilms were covered
with dense matrix and riddled with multiple canals in the
form of apertures. During morphological peculiarities
study of E. faecalis isolates biofilms formation with the
use of scanning and fluorescent microscopy it was found
that bacterial cells were densely packed and united by in-
tracellular matrix under which bacteria of spherical shape
were seen.

Thus biofilms, the nature of which depends on the type of
bacteria, are formed on the surface of conglomerates consisting
of bacterial cells. Peculiarities of course and appearance of py-
elonephritis chronic form and relapses in children is explained
by biofilms formation.

Keywords: bacteria biofilms, isolates, scanning, light, fluo-
rescent microscopy, pyelonephritis in children.
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Crarbsl TIOCBAIIEHA HCCIEIOBAHHIO Tpolecca (GpopMupoBa-
HUsI OMOTIICHOK OCHOBHBIMU BO30YIUTEISIMH THETOHE()PHUTOB
y JeTel in Vifro ¢ HCIOJIb30BAHUEM METONOB CBETOBOM, JIIO-
MHUHECLIEHTHOW U CKaHMpPYIOUIeH MHUKpockonuu. B pesynbrare
MICCIIEZIOBaHUS YCTAHOBJIEHO, YTO BCE M30JATHI 0Opa30BBIBAIM
OMOIUICHKH.

BBISIBICHO YHOPSIOYEHHOE PaCIONOXKeHHe U30JAToB E. coli
u Proteus spp. B BUie OTIENIBHBIX CTPYKTYP MM HEOOJIBIIOTO
CKOIUTCHHSI OaKTePHATbHBIX KIETOK, OObEIUHEHHBIX MAaTpPHK-
CcOM. YCTaHOBJIEHO, YTO AATe3Ms OTHENBHBIX OaKTepHaIbHBIX
KJIeTOK P. aeruginosa mpoucxoaut ¢ popMHUpOBaHHEM KOHIJIO-
MepaToB, OKPY)KEHHBIX MATPUKCOM C MOCIIEAYIOIINM 00pa3oBa-
HUEM OHOTIJICHKH.

BbIABICHO, 4YTO CyTOYHbIE OWOIUIEHKM H30JATOB P
aeruginosa UMEIOT IUIOTHYIO CTPYKTYpPY B BUIE Iejls, OMOIIeH-
k4 K.pneumoniae NOKPBITHI IJIOTHBIM MaTPUKCOM U IPOHU3aHBI
MHOX>XXCCTBCHHBIMH KaHaJIaMH B BHUJIC OTBepCTI/Iﬁ, H30JIATHl E.

faecalis MIOTHO yNakOBaHbI U 00bEANHEHBI MEXKJICTOUHBIM Ma-

TPUKCOM, ITOJI KOTOPBIM BHHBI OAKTEPUH MIAPOBUIHOM (HOPMBI.

Takum 00pa3oM, Ha MOBEPXHOCTH KOHIIIOMEPATOB, COCTOS-
KX W3 OaKTepHaNbHBIX KJIETOK, (POPMHUPYIOTCSI OHOILICHKH,
NpUPOsia KOTOPBIX 3aBUCUT OT BUna OakTepuii. DopMupoBaHu-
eM OHOIICHOK OOBSCHSIOTCS 0COOCHHOCTH TEUEHHSI U BO3HHK-
HOBCHUS XPOHUYECKOH (OPMBI ¥ PELMINBOB MuenoHedpuTa y
JieTen.
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JTAHAMUKA U3MEHEHUH YJIBTPACTPYKTYPBI MAKPODATOIIUTOB
PAHEBOI'O KAHAJIA IIOCJIE OTHECTPEJIBHOI'O PAHEHUS
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HecMoTpst Ha CTpEeMHUTENbHOE pPAa3BUTHE COBPEMEHHBIX
CPEJICTB MOPaXKEHHsI BO BPEMsl JIOKAIbHBIX BOCHHBIX KOH(IIHK-
TOB, MUPOTBOPYECKHUX MHUCCHIl M BOCHHBIX Olepanuii, Hanbob-
miee KOJMYECTBO MOBPEXKAECHUH HAHOCHUTCS OTHECTPEIbHBIM
opyxuem [4,17,19].

B cTpykType OrHecTpenbHBIX PAaHEHHMH, IOJYYEHHBIX BO
BpEMsI BOOPY)KCHHBIX KOH(IUKTOB, MPEBAIUPYIOT TPaBMbI KO-
HEYHOCTEH ¢ MOBPEKAEHUEM KocTell U Miarkux Tkaxe. [lo pe-
3yJbTaTaM aHajlu3a CIydaeB PaHEHWH aMEepHKaHCKUX BOCHHOC-
JIyXKalIUX BO BpeMs BTOPOH MUPOBOM, BbETHAMCKOM, HPAKCKOH
BOWHBI, 0JIs1 TPOHUKAIOIINX PAaHEHUI KOHEYHOCTEH COCTaBIIsAET
ot 50% no 70%, mpuyeM TOJIBKO Y TPETH MOCTPajaBIIUX ITO
ObuTH MyJeBble paneHus [2,5,13].

[To mauubM J.J. Doucet u coasr. [8], 6oeBast TpaBMa, B OT-
JIUYHMe OT IPaKIAHCKOH, B OosblinHCTBE ciydaeB (B 63,3%)
HOBPEX/1AaeT HWKHUE KOHEYHOCTH, B OCHOBHOM, B pPe3ysbTaTe
B3PBIBOB, B 16,3% - OT BEICOKOCKOPOCTHBIX OTHECTPEIbHbIX pa-
HEHUH.

HecMoTpst Ha MHOTOBEKOBYIO HCTOPHIO INPHMEHEHHUS Or-
HECTPEJIbHOTO OpYKUsl, yIIyOleHHe AaHHBIX IaToreHesa or-
HECTPEJbHbIX paH M MHOXECTBA MPEUIOKEHHBIX METOIUK
oKa3aHus MeauuuHckoi nmomomu [10,11,16,18] Bompocs! mu-
TENBbHOCTH BOCCTAHOBIICHUS MATKUX TKaHEH [10ciie OTHECTpPeb-
HBIX OCKOJIOUHBIX PaHEHHUH 10 ceil JeHpb He u3ydens! [1,15].
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HenocrarouHo u3yuyeH BONPOC AJMTENBHOCTH M3MEHEHUI U
MOJTHOIIGHHOCTH BOCCTAHOBJICHHSI MakpogaraabHOW CHCTEMBI
pyOLIOBBIX TKaHEH MOCje OrHECTPEIbHBIX OCKOJIOYHBIX paHe-
Huii. OJHUM M3 METOJOB, IMO3BOJISIONIMX OLIEHHUTH BOCCTAHOB-
neHue GpyHKIIMOHUPOBAHUS U CTPYKTYPBI TKaHel Ha CyOKJIeTou-
HOM YPOBHE SIBIISIeTCS 3JIEKTPOHHAs MUKpockomus [3,6,14].

Llens uccaenoBaHus - BBISIBUTH OCOOCHHOCTH NEPECTPONKU
CyOMHKPOCKOITHYECKON apXMTEKTOHUKU MaKpO(daroluToB CKe-
JICTHBIX MBI, JUHAMUKY TpaHc(OpMaluii OpraHess U BHY-
TPUKJIETOYHBIX MEMOpPaH B Pa3IMYHbIE CPOKH TTOCIIE MOJISITHPO-
BaHHOT'O OTHECTPEIBHOTO OCKOJIOUHOTO PaHEHHMSI.

Matepuas u MeToabl. [lJis peanu3anuy moCcTaBIeHHO 1enn
UCCIIEJOBAaHUS UCIOJIb30BaHbl 26 1a00PAaTOPHBIX JKUBOTHBIX —
IUIEMEHHBIX KPOJHMKOB mopoabl «lunHmminay, ¢ Maccol Tena
2200-3000 . Cpeansist Macca >KMBOTHBIX coctaBuia 2620120
r. 3a 20 MUHYT 10 HaJaa HKCIEPUMEHTOB IPOBOIUIN 00€300-
JMBaHUE J1a00OpaTOPHBIX JKMBOTHBIX IpErnapaToM HanOy(puH B
no3e 0,3 MI/Kr Macchl Tena XKMBOTHOTO, BHYTpUMBbIIIe4HO. Jla-
60paTOle)IM YKUBOTHBIM HAHOCHUJIM OTHECTPEJIbHOC PAHCHHUE B
obmactu Ml Oepa u3 mucronera «Popt-12» kanubp 9 mMm, ¢
YCHIICHHBIM IIATPOHOM, 3apsKEHHBIM 00pe3aHHbIMU (0e3 M-
kn) meramauyeckumu mypynamu CMK 3,5x9,5 («camopes»)
maccor 0,9-1,1 rp ¢ aucranuuu 3,0 M. HauanbHas ckopocTb
ockonka coctaBuia 305 m/cek. MojennpoBaHue OTHECTPEIb-



