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The article contains the research results of the influence of bioactivation without external sources of
power on hemolytic staphylococcus. The use of bioactivation proves to be effective, non- pharmacological and
available method of influence on the micro flora of thermal wounds.
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Y cmammi euknadeHri pe3ynbmamu eugyqeHHs arnugy bioakmusauii 6e3 308HilWHIX OXepen cmpyMy Ha
Kynbmypy 2emonimu4yHo20 cmaagpiniokoka. BukopucmarHsa 6ioakmusauii € egh ekmusHuM, 6eamedukameHmos-
HUM i docmynHUM Memodom 8rnuey Ha MiKpoghiopy OMiKO8UX paH.

Knou4oBi cnoBa: 6ioakTueauisi, remoniTmyHuin ctadifiokok, enekTpom, KceHoLkipa.

U3rioxeHbl pe3ynbmambi enusHUsi buoakmueayuu 6e3 8HewHUxX UCMOYHUKO8 MoOKa Ha Kyrbmypy 2e-
MOIuUMuUYecKo2o cmadpuriokokka. Vcrionb3osaHue bioakmusauii sensemcs agpgpekmueHbiM, 6e3 medukame H-
MO3HbIM U BocmyrnHbIM MemodoM 8030elicmausi Ha MUKPOGhIIOPY OX0208bIX PaH.

KntoueBble cnoBa: GuoakTuBauns, reMonMTUYECKUIN CTadUIOKOKK, 3MeKTpoa, KCeHOKoXa.

Evolution of the issue and analysis of the latest researches and publications

Nosocomial infection of heavily injured patients has been one of the major and un-
resolved issues of combustiology [1]. Despite the fact that existing antibacterial medica-
tions have improved the outcomes of treatment [10], the infection remains the main rea-
son of complications [7] and fatal outcomes of the patients, who experienced the period
of thermal shock [8].

The main nidi of infection of heavily injured thermal patients are the necrotized tis-
sues and the injury surface, lungs, intestines, urinary tracts, areas of catheter access to the
main blood vessels [2]. Together with the direct thread to a patient's life, durable exist-
ence of infection in the thermal injuries leads to the inhibition of epithelization and for-
mation of regular tissues, lysis of newly formed epithelium, deepening of surface burns,
sepsis, which does not allow timely performance of autoplasty and trans-plantation of
cultivated cells [9].

Today, sepsis related issues have gained an increasing worldwide interest [3]. One
may speak about sepsis when there is a nidus of infection in the organism that periodical-
ly or continuously supplies bacteria into the blood stream, resulting in subjective and ob-
jective symptoms of disease [5]. The main reason of death with sepsis is multiple organ
failure and its late diagnostics that make it impossible to prevent serious complications
and get positive outcomes in the process of treatment [6]. The search for non-
pharmacological, effective and available means and methods of influence on micro flora
of wounds is a very important task for contemporary combustiology [4].

Materials and methods. The research covered the influence of minor intensity (bi-
oactivation) on the bacteria of hemolytic staphylococcus, which were previously seeded
on agar. Copper plates (ultra clean) were used as electrodes donors (ED) of electrons. For
electrodes-acceptors (EA) specific alloys on the basis of aluminum, magnesium and zinc
(AMZ) were taken. The electrode pair DE-AE was located on agar and connected with a
conductor. The pair initiated transportation of charge carriers (electrons) within interelec-
trode area.
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The strength of the current in the electric circuit, because of the contact difference
of the electrode potentials, reached 30 mcA with the voltage 0,03-0,06V. The influence
factor on hemolytic staphylococcus was studied under the conditions of connected and
disconnected electro conductive circuit. The picture of the experiment was the following.
On the agar in the Petri dish, where the bacteria of hemolytic staphylococcus had been
previously seeded, we located standard (diameter 5mm) discs connected between each
other with the electrode pair DE-AE. Hence, electric current appeared, because of the
contact difference of the electrode potentials. The Petri dish was placed into the thermo-
stat with the temperature 36°C for 24 hours. The bactericidal and bacteriostatic influences
of bioactivation on hemolytic staphylococcus were assessed according to the diameter of
lysis. The bactericidal efficiency of bioactivation in the conditions of connected and dis-
connected circuits was controlled with the help of the standard disc with ceftriaxonum.

Results of the research and discussion.

Under the conditions of closed (connected) circuit, the bactericidal influence of bio-
activation (BA) on the bacteria of hemolytic staphylococcus under the electrode AE was
insignificant (fig. 1). The diameter of its lysis did not exceed 8,5 mm. At the same time,
the bactericidal efficiency under the electrode DE was strongly apparent and reached in
diameter 27,2 mm. The experiment testifies that the bactericidal influence under the elec-
trode DE is stronger in 3,2 in comparison with the electrode AE.

In the conditions of disconnect- r
ed circuit the polarity of the apparent ¥ '
bactericidal action did not change
(fig. 2). Under the electrode DE the
bactericidal influence was insignifi-
cant (the diameter of lysis was 7,4
mm). At the same time, the diameter
of lysis under the electrode AE
reached 20,5 mm, which testifies to
its stronger bactericidal efficiency. It Fig.1 Influence of bioactiva- Fig. 2. Influence of bioacti-
should be taken into account, that in tio_n on the bacteria of.hemo— vation on the bacteria c_)f
these corditions specific contour BA g Saiekoces I e femabic suptyicoces
was being formed, composed elec- ed contour.
trode AE and underlying substance.

In order to evaluate the validity of the received data (changes in bactericidal influ-
ence polarity) we located the electrode pair DE-AE on different Petri dishes (fig. 3) and
received analogous results.

Fig. 3. Influence of the electrodes DE and
AE on the bacteria of hemolytic staphylococcus.
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The bactericidal action under the electrode DE did not change and was 7,4 mm,
while under the electrode AE decreased and reached 12,1 mm. Stronger bactericidal ac-
tion under the electrode AE testifies to the existence of their common circuit through a
single agar.

We also studied the action of
the previously activated and non-
activated xenoskin on the bacteria of
hemolytic staphylococcus. We pro-
duced standard discs with the diameter
5 mm of a sterile freeze-dried (lyophi-
lized) xenoskin. One part of the discs
undergone bioactivation in saline solu-
tion (patent Ne 50619A, 15.10.2002p. . . _
Bul. ¥o10). Another part of the dises, T, & e of non - Flo§ e of sarosi
moistened in saline solution, were 10- xenoskin on the bacteria of in the conditions of discon-
cated on the agar of the Petri dishes hemolytic staphylococcus. nected circuit.
with the previously seeded bacteria of
hemolytic staphylococcus (non-activated xenoskin discs -1; activated -2; fig. 4). Bacteri-
cidal efficiency was observed under both discs. However, under non-activated xenoskin
the diameter of lysis was 12,4 mm, while under activated - 21,2 mm, which directly testi-
fied to positive effect of the previous bioactivation.

We also studied the bactericidal action of xenoskin in the conditions of disconnect-

ed circuit. For this purpose we placed two separate standard discs of freeze-dried
xenoskin with DE and AE electrodes with the diameter of 5 mm on the areas with hemo-
Iytic staphylococcus. Under these conditions bactericidal and bacteriostatic actions was
observed under both discs of xeno-skin (fig.5). The diameter of lysis under xenoskin with
the electrode DE was 15,8 mm, and under the electrode AE — 16,6 mm.

< At the same time, bactericidal effi-
ciency of the xenoskin usage significantly
increased in the conditions of closed (con-
nected) circuit (fig. 6), when the electrode
pair DE-AE were placed on its standard
discs. Meanwhile, bactericidal action in-
creased under the both electrodes, reach-
ing, under the electrode AE, the lysis di-
. : ameter of 18,7 mm, and under the elec-
Fig. 6. Influence of Fig.7. Influence of the .
xenoskin on hemolytic standard disc with ceftriax- trode DE — 22,5 mm. The received result
staphylococcus  in the onum on hemolytic staphy- unambiguously exceeded the bactericidal
conditions of closed cir- lococcus. efficiency of xenoskin in the conditions of
cult. disconnected circuit. The bactericidal effi-
ciencyof bioactivated xenoskin in the conditions of connected and disconnected circuits
was controlled with the help of the standard disc with ceftriaxonum (fig.7). The diameter
of bactericidal influence on hemolytic staphylococcus was 22,1 mm.

After the analysis of the received data we can state that the most efficient bacteri-
cidal influence on hemolytic staphylococcus is inherent in the electrodes DE in the condi-
tions of closed circuit, which in 1,2 times exceeded the efficiency of standard discs with
ceftriaxonum.
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The contact bioactivation of xenoskin in the conditions of disconnected circuit in-
creases its bactericidal influence inl,3 times in comparison with non-activated xenoskin.
However, it was 24,9% lower than of the standard disc.

Bioactivation of xenoskin conditions the increase of its bactericidal efficiency in 1,7
times, but in the comparison with the standard disc it was 4,5% lower. Bioactivation of
xenoskin in the conditions of closed circuit increases its bactericidal efficiency in 1,8
times in comparison with non-activated xenoskin, which is 1,8% greater of bactericidal
action of the standard disc with ceftriaxonum.

Conclusion

1. Bioactivation is a non-pharmacological, effective and available method of influ-
ence on the micro flora of thermal wounds.

2. The highest efficiency of bactericidal influence on the bacteria of hemolytic
staphylococcus is observed in the conditions of closed (connected) circuit under the elec-
trode DE.

3. Bioactivation of xenoskin with the purpose to increase its bactericidal efficiency
should be provided on a patient after the end of surgery, locating electrodes DE on the
xenoskin, while AE electrodes — on integral zones (palm, sole).
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