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The article contains the discussion of the results of the influence of bioactivation (BA) on the blue pus
bacillus (Bacillus pynocyaneus). It has been proven that the usage of the current of minor intensity in complex
therapy is effective and available non-pharmacological method of influence on the micro flora of thermal
wound.
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Y cmammi HasedeHi pe3ynbsmamu ennusy bioakmusauii (bA) Ha Kynibmypy CUHbO eHiUHOI nanuyku. [o-
8e0eHO0, W0 8UKOPUCMAaHHSI CmpyMy Marioi iHmeHCU8HOCMI 8 KOMIIIEKCHIU mepanii € echbekmugHuM i docmyii-
HuMm 6e3ameduKkameHmo3HUM 3acoboM 8ririusy Ha MIKPOgIIopy OrMiKo8UX pPaH.

KntouoBi cnoBa: onik, 6ioakTMBauis, KCeHOLKipa, CMHbO THiiHa nanuyka.

B cmamebe npusodsimcs pe3ynbmamebl 8nusHus buoakmusayuu (BA) Ha Kynbmypy cuHeaHoUHOU na-
noyku. [lokazaHo, 4mo ucronb308aHUe MoKo8 Masnoli UHmeHcusHocmu 6e3 8HelWHea20 UCmOoYHUKa 3Hepauu
yenecoobpa3zHoO 8 KOMMIEKCHOU meparnuu 0XX0208bIX ogepxHocmed.

KnioueBble cnoBa: oxor, 61uoakTMBaUms, KCEHOLLKIpa, CUHErHONHas narnoyka.

Introduction

Nosocomial (clinical) infection has been one of the unresolved issues of combus-
tiology. Though, the existing antibacterial drugs improve the results of treatment [4], the
infection still remains the main reason of complications [2,3] and fatal outcomes [3].
Hence, the search for non-pharmacological, effective and available means and methods
of influence on the micro flora of thermal wounds is an important task of contemporary
combustiology.

Materials and methods. In order to study the sensitivity rate of the blue pus bacil-
lus to antibiotics under durable influence of BA, we have developed and patented a spe-
cial device (fig. 1; patent of Ukraine Ne43358).

The change in the sensitivity rate of the blue pus bacillus (strain ATCC 27853) to
antibiotics under durable influence of BA was being observed in a series of experiments.
In each series, we conducted 12 researches on the development of the colonies of blue
pus bacillus, which was test tubes with saline solution between the electrodes DE-AE
with the factor of influence of current strength up to 40mcA, and the voltage 0,03V. The
test tubes with bacteria were in the conditions of thermostat under the temperature +360C
during 24 hours. In 24 hours, from every series of the test tubes, we took 0,1 ml of blue
pus bacillus, added saline solution (1:1000) and seeded on meat-peptonic agar in the Petri
dishes.
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/fi/ ?“‘ & °':: ; Fig.1 The device for the study of the BA influence on the cultures
[ ' 7 microorganisms: support 1, test tubes with microorganisms 2, electrode-

(“m | donor of electrons (DE) 3, electrode-acceptor of electrons (AE) 4, measur-

/  ing device 5, conductor 6.

, On separate bacteria-inhabited areas we placed
standard discs with antibiotics and put the dishes again in

\ the thermostat with the temperature of +360C for 24
i/ hours. In 24 hours we assessed the sensitivity of the blue
pus bacillus to antibiotics according to the diameter of its
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growth inhibition. Analogical culture of blue pus bacillus, which was not under the
influence of BA served as the control sample.

Antibacterial efficiency of BA was studied according to its influence on the devel-
opment of microbe colonies. For this purpose, on the previously seeded, according to the
optical standard (500 thousands of microbe bodies in 1 ml) microbe suspension, we
placed bioactivated and non-activated xenoskin, standard discs with ceftriaxonum and
electrodes DE and AE, modeling various conditions of BA influence on the microbe test-
objects. For the electrodes DE we used highly cleaned copper plates, and for the elec-
trodes AE — specific aluminum-magnesium-zinc allows. The BA influence of the blue
pus bacillus was studied in the conditions of closed and disconnected electric circuit. A
standard disc with ceftriaxonum and hemolytic staphylococcus bacteria served as the
control sample.

Results and discussion

The results of 12 research series showed that the number of colonies of blue pus ba-
cillus in the research and control samples was analogical. At the same time, after BA the
sensitivity rave of the microbes to antibiotics grew (fig. 2) from 14,3% to 50,0%. Thus,
after 24 hours’ BA their sensitivity to norfloxacinum grew in 14,3% times, gentamicinum
and in 14,8%, amikacinum in 16,7%, cephasolinum in 30,0%, cephoperasonum in 30,8%,
ceftriaxonum in 33,3%, cefuroxim in 27,8% and refampicin in 50,0%.

The research allowed to identify that the diameter of blue pus bacillus growth inhi-
bition zone under bioactivated xenoskin (fig. 3) was 19,0+2,1 mm, which was in 52,6%
bigger than the diameter of growth inhibition under non-activated xenoskin (P<0,05). At
the same time, the character of influence was more close to bacteriostatic action.

Fig.2 Sensitivity of blue pus bacillus to antibiotics
of the research (1) and control (2) samples.

Fig. 3. Diameter of blue pus bacillus growth inhibition (1) hemolytic staphylococ-
cus (2) under activated (a) and non-activated (b) xenoskin.

The antibacterial influence of bioactivated xenoskin on the
bacteria of hemolytic staphylococcus possesses bactericidal
character, was in 10,4% stronger in comparison with antibacte-
rial influence on blue pus bacillus (21,2+1,9 mm versus
19,0£2,1 mm; P<0,055) and in 41,5% stronger in comparison

- with non-activated xenoskin (21,2+1,9 mm versus 12,44+0,9
mm, P<0,01). Throughout a number of experiments we were discovering that the blue
pus bacillus growth inhibition diameter under standard discs with ceftriaxonum was
17,0£0,1 mm (P<0,05), which was in 23,1% smaller than the diameter of growth inhibi-
tion of hemolytic staphylococcus under analogical discs (fig. 4).
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Fig.4 Diameter of growth inhibition of blue pus
bacillus (1) and hemolytic staphylococcus (2) on
the agar under standard disks with ceftriaxonum.

The antibacterial influence of BA on the blue pus bacillus in the conditions of
closed circuit was insignificant (fig. 5), depended on the nature of the electrodes DE and
AE and was in 1,5 times stronger under the electrode AE (15,0+0,6 mm versus 10,0+0,4
mm, P<0,05).

Fig.5 Diameter of growth inhibition of blue pus
bacillus (1) and hemolytic staphylococcus (2) on
the agar under the electrodes in the conditions of
closed circuit.

At the same time analogical influence on the culture of hemolytic staphylococcus
showed strong dependency of the lysogenic phenomenon of BA on the nature of the elec-
trodes DE and AE. It was fixed, that the zone of lysis on meat-peptonic agar under the
electrode DE was in 3,2 times stronger than under the electrode AE (27,2+2,4 mm versus
8,5+0,7 mm; P<0,001), and bactericidal effect under DE was in 1,2 times stronger in
comparison with the disc with ceftriaxonum, and in 2,7 times stronger in comparison
with bactericidal effect against blue pus bacillus. Under the negative electrode AE anti-
bacterial influence on the blue pus bacillus was in 43,3% stronger than the influence on
hemolytic staphylococcus.

Antibacterial influence of BA on blue pus bacil-
lus in the conditions of disconnected circuit (fig. 6)
was insignificant, depended on the nature of elec-
trodes and was in 1,5 times stronger under the nega-
tive electrode AE (12,1+0,3 mm versus 8,0+0,1mm;
P<0,001). At the same time, the influence on the cul-
ture of blue pus bacillus under the electrode AE was
in 1,1 times stronger than DE (8,0£0,1 mm versus
7,4 £1,2 mm; P>0,05) and in 2,1-1,4 times weaker Fig.6 The diameter of growth inhibition of
than the disc with ceftriaxonum (12,1+0,3 mm — blue pus bacillus (1) and hemolytic staphy-
8,0+0,1 mm versus 17,0+£0,1 mm; P<0,05). Iococcu_s (2) on the_ agar unde_r the elec-

For the assessment of the received data validity tc':?gjlst In-the conditions of - disconnected
we located electrodes DE and AE in different Petri '
dishes (fig. 7).

The antibacterial influence of BA on the culture of blue pus bacillus in the different
Petri dishes was analogical and more substantial. Bactericidal action under the electrode
AE in the first dish was only in 1,2 times stronger than under DE in the second one
(7,4£1,3 mm versus 6,1+0,9 mm; P>0,05). In other words, antibacterial influence under
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the electrode AE in different dishes was in 1,6 times weaker than the analogical influence
of analogical pair in a single Petri dish (7,4+1,3 mm versus 12,1+0,3 mm; P<0,05). Un-
der the electrode DE it was also weaker in 1,3 times (6,1+0,6 mm versus 8,0+0,1 mm;
P>0,05).

Fig. 7. Diameter of the growth inhibition zone of
the blue pus bacillus on the agar under the elec-
trodes DE (+) and AE () in different Petri dish-
es.

The antibacterial influence of the electrode pair on
the culture of blue pus bacillus was also less apparent in
comparison with the influence on the culture of hemolytic
staphylococcus (fig. 8). Thus, under the electrode DE it
was weaker in 1,2 times (6,1£0,9 mm versus 7,4+1,2 mm;
P>0,05), and under AE in 1,6 times (7,4=1,3 mm versus
12,1£1,4 mm; P<0,05). The efficiency was also smaller in
2,3-2,8 times in comparison with the antibacterial action
of a standard disc with ceftriaxonum (7,4+1,3 mm — Fig. 8. Diameter of growth inhibition
6,1+0,9 mm versus 17,0£0,1 mm; P<0,001). There was a of hemolytic staphylococcus on the
significant decrease of the antibacterial influence of BA gar under the electrodes DE and AE
under disconnected circuit and the presence of electrodes '™ different Petri dishes.
in different Petri dishes. This testifies to the formation of specific circuits of BA between
electrodes and the agar.

There was conducted a series of experiments of the bactericidal influence of
xenoskin on the culture of blue pus bacillus in the conditions of disconnected circuit. For
this purpose, standard discs of xenoskin that had been placed on the culture of blue pus
bacillus, were covered with the electrodes DE and AE (fig. 9). At the same time, in the
conditions of disconnected circuit, the bactericidal influence of xenoskin on the culture of
blue pus bacillus was insignificant (under DE 7,2+1,5 mm, and under AE 6,1+0,4 mm,;
P>0,05) and in 2,2 times weaker in comparison with the influence on hemolytic staphylo-
coccus (7,2+1,5 mm versus 15,8+1,9 mm; P<0,01).

The antibacterial influence of xenoskin of the blue pus bacillus in the conditions of
the disconnected circuit was also weaker than the influence of the standard disc with
ceftriaxonum (7,2+1,5 mm — 6,1+0,4 mm versus 17,0+0,1mm; P<0,01).

Fig.9 Diameter of growth inhibition of blue pus
bacillus (1) and hemolytic staphylococcus (2) on
the agar under xenoskin in the conditions of discon-
nected circuit.
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The results of the research of antibacterial action of xenoskin in the conditions of
closed circuit (fig. 10) testified that under the electrode DE it was in 3,1 times
(7,2£1,1mm versus 22,5+1,3 mm), and under the electrode AE in 1,5 times (6,1£0,4 mm
versus 16,6£1,5 mm) weaker than the influence of BA on hemolytic staphylococcus.

Fig.10 Diameter of growth inhibition of blue
pus bacillus (1) and hemolytic staphylococcus
(2) under xenoskin in the conditions of closed
circuit.

And finally, the bactericidal influence of xenoskin under the electrode DE in the
conditions of closed and disconnected circuit did not change and was 7,2 mm. The influ-
ence grew simultaneously in 2,0 times under the electrode AE (6,1+0,4mm versus
12,3+1,2 mm; P<0,001). At the same time, in comparison with the antibacterial influence
of a standard disc with ceftriaxonum it was weaker in 1,4-2,4 times (7,2+1,1 mm —
12,3£1,2 mm versus 17,0£0,1 mm; P<0,05). The growth of sensitivity of blue pus bacil-
lus to antibiotics in 14,3-50,0% under durable BA and its high antibacterial activity in
relation to hemolytic staphylococcus in the conditions of closed circuit condition the ne-
cessity of BA for the clinical treatment of thermal injuries.

Conclusions and perspectives of further research

1. The antibacterial influence of the electrodes DE and AE, and xenoskin on the cul-
ture of blue pus bacillus in the conditions of the closed and disconnected circuit is mod-
erate, which testifies to its resistance to the currents of minor intensity.

2.Lysogenic phenomenon of BA cultures of the blue pus bacillus depends on the na-
ture of electrodes and it in 27,2% more apparent under the electrode AE.

3. The durable influence of BA increases microbes’ sensitivity to antibiotics in
14,3-50,0% and conditions moderate bactericidal and bacteriostatic influence.

4. Bioactivation can be recommended for the usage in complex therapy of pyo-
inflammatory diseases. The complete research of the antibacterial efficiency of BA needs
thorough studies of its influence on gram-negative micro flora.
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