SHORT COMMUNICATIONS

KPATKUE COOBLLEHUA

About authors:
Rakitina Elena Nikolaevna, postgraduate student;

tel.: +79187618224; e-mail: rakitina_1989@bk.ru; https://orcid.org/0000-0003-0150-2662

Golubeva Marina Viktorovna, DMSc, MD, Professor, Head of the Department of children’s infectious diseases;
tel.: +78652264312; e-mail: mmvg@rambler.ru; https://orcid.org/0000-0002-0225-3672

Baturin Vladimir Aleksandrovich, MD, PhD, Professor, Head of the Department of clinical pharmacology with course of postgraduate
and additional training; tel.: +79054901856; e-mail: prof.baturin@gmail.com; https://orcid.org/0000-0002-6892-3552

Minaev Sergey Viktorovich, MD, PhD, Professor, Head of the Department of pediatric surgery;
tel.: +79624507653; e-mail: sminaev@yandex.ru; https://orcid.org/0000-0002-8405-6022

Musaelyan Olga Araratovna, postgraduate student; tel.: +79283060966; e-mail: olga.stv@mail.ru; https://orcid.org/0000-0003-3509-3481

Bolloeva Zalina Vladimirovna, Assistant of the Department;

tel.: +79187016996; e-mail: kaspolat777@yandex.ru; https://orcid.org/0000-0002-6349-1252

Borisova Yuliya Vladimirovna, postgraduate student;

tel.: +79624922330; e-mail: borisova.ula@gmail.com; https://orcid.org/0000-0002-0013-7723

Shaposhnikov Boris Sergeevich, anesthesiologist-resuscitator, postgraduate student of the Department
of children’s infectious diseases; tel.: +89993793893; e-mail: mackisaew@yandex.ru; https://orcid.org/0000-0002-3333-2058

© Group of authors, 2022

UDC 620.3:579.84/86

DOI - https://doi.org/10.14300/mnnc.2022.17050
ISSN - 2073-8137

EXPERIMENTAL STUDY OF THE BIOCIDAL EFFECT OF NANOSILVER
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SKCNEPUMEHTAABHOE NCCAEAOBAHUE BUOLLUAHOTO

AENCTBUS HAHOCEPEEPA

IO. B. TodbaH, H. B. Masaosa, C. A. AembsiHeHKO, B. 3. Xap4yeHko, M. H. Mopo3oBa

MeauuuHckasa akasemus um. C. U. TeoprmeBckoro KpbiMckoro cheaepdaAbHoOro
yHuBepcuteTda um. B. U. BepHaackoro, Cumdpbeponoab, Poccuinckas Peaepaums

The study demonstrated the effectiveness of nanosilver (linear particle size 10-20 nm) in the form of a patented compo-
sition. This form showed high bactericidal and fungicidal activity against gram-positive, gram-negative bacteria and candida

in minimal concentrations.
Keywords: silver nanoparticles, bacteria, fungi

B nccneposaHmnm npoaeMoHCTpupoBaHa 9 deKTUBHOCTL HaHocepebpa (NnMHeNHbIN pasdmep YacTtul, 10-20 HM) B BUAe
3anaTeHTOBAHHOW KOMMO3ULMK, KOTOPOE NOoKa3aso BbICOKYIO 6aKTEPULMOHYIO N QYHIMLMAHYIO aKTUBHOCTb NPOTUB rpam-
NOJIOXKUTENBbHBIX, FPAMOTPULLATENbHbIX 6aKTEPUA U KaHANA, B MUHUMaNbHbIX KOHLEHTPALLUSIX.
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ATCC - American Type Culture Collection
ISO - International Organization for Standardization

MIC - minimum inhibitory concentration

impetus to the development of new areas of
healthcare, biotechnology, and additive tech-
nologies. Among other things, highly effective silver
nanoparticles have been obtained that are more ac-
tive in the 1-100 nm range than other biocides for

The development of nanotechnology has given
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some antibiotic-resistant strains of microorganisms
with good wound-healing properties [1, 2]. Experi-
mental data and clinical observations with the possi-
bility of modification of application conditions allow
assuming a reduction of quantitative load of silver
nanoparticles, with the case of removal of the po-
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tential of undesirable reactions when they are used
[2, 3].

The study aimed to determine the minimum bacte-
ricidal concentration of the nanosilver preparation for
gram-positive, gram-negative bacteria and fungi.

Material and Methods. The activity of a 0.1 % solu-
tion of silver nanoparticles with a linear size of 10-20 nm
in a matrix of 0.6 % sodium alginate in an aqueous me-
dium (99.3 %) (patent UA N10539) against internatio-
nal test strains of bacteria with a known level of antibiot-
ic resistance was studied: Staphylococcus aureus ATCC
25923; Escherichia coli ATCC 25922; Candida albicans
CCM885.

The antibacterial and fungicidal activity was assessed
by determining the minimum inhibitory concentrations
(MIC) for each microorganism by diluting it in a liquid nu-
trient medium following ISO 20776-1:2006 and the Na-
tional Standard GOST R ISO 20776-1-2010.

Monitoring of the experiment results was carried out
after 24 hours by two methods: taking into account the for-
mation of biofilms in the studied solution and the method
of sowing the studied contents on the peptone agar. The
positive result of biofilms was determined as the absence
of the formation of a biofilm in a liquid nutrient medium with
a bactericidal concentration of the preparation.

The second control of the experiment is the sowing of
agar to detect the lack of growth of micro-organisms in
a liquid medium containing nanosarbiral, which confirms
the bactericide of the drug concentration. The result
was taken into account after 24 hours for the presence
or absence of growth of colonies on the agar by sectors
corresponding to the holes of the tablet with a particular
concentration of the drug under study.

The mathematical processing on a personal compu-
ter using the statistical program Statistica 6.0 (StatSoft
Inc., USA) was applied. The nature of the distribution was
determined using the Shapiro — Wilk test, and, with a nor-
mal distribution, Student’s t-test was used.

Results and Discussion. In the course of the study,
the ability to form a biofilm on the surface of a liquid nutrient
medium without a studied composition containing silver
nanoparticles is shown for all test strains. After 24 hours of
exposure to microorganisms in a liquid medium and after
passage and incubation on agar, at least 108 CFU/ml of
S. aureus, E. coli, or Candida strains were detected, indi-
cating good growth qualities of the studied cultures.

When evaluating the activity of the various concen-
trations of the composition with silver nanoparticles, the
following bactericidal activity values for microorganism
control strains were found:

— for S. aureus and E. coli strains, MIC 50/90 values
were 0.01-0.09 mg/ml;

— for Candida, MIC 50/90 values were 0.06-0.35 mg/
ml.

Five passages were carried out with each culture of
strains of microorganisms according to the proposed
method, and in all cases, identical results for each strain
were obtained.

The result of biofilm detection in a liquid medium
with E. coli culture with the addition of a concentration
of 0.01 mg/ml of the nanosilver composition under study
can be considered attractive. The subsequent passage
on agar of the contents of the medium, however, did not
reveal the growth of microorganisms. This fact can be re-
garded as the presence of Escherichia coli strains in a lig-
uid nutrient medium when exposed to nanosilver at a given
concentration, which, at the same time, lose their ability to
be cultivated on agar. We can talk about the formation of
either a bacteriostatic effect of the studied drug or a new
impact of nanosilver particles in relation to E. coli strains.

The MIC 50/90 values for each microorganism control
strain studied indicate a significant microbicidal potential
for nanomera. Silver in the nanoscale range of 10-20 nmin
the matrix of 0.6 % sodium alginate in an aqueous medium
has an antibacterial and fungicidal effect at low concen-
trations, which may be due to the larger specific surface of
nanoparticles in this composition and the increased area
of contact of nanosilver with microorganisms [4]. Hence
the possibility of reducing the toxic effect of silver as a
metal a hundred times while maintaining its bactericidal
properties, including for the remaining viable but uncul-
tivable micro-organisms [2, 5]. Nanosilver offers a wide
opportunity to create highly effective drugs and their wide
use in medicine and other areas of human activity.

Conclusions. The results show a high bacterici-
dal and fungicidal activity of the composition contai-
ning a 0.1 % silver nanoparticle solution with a linear
size of 10-20 nm in a 0.6 % sodium alginate matrix in an
aquatic medium with respect to staphylococcus strains,
Escherichia coli and Candida with a known level of anti-
biotic resistance.
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DEVELOPMENT OF THE ADHESIVE PROCESS IN THE ABDOMINAL
CAVITY USING PLASTIC DEVICES IN LAPAROSCOPIC SURGERY
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PA3BUTUE CNMAEYHOIO NPOLECCA B BPEOLIJH_Qﬁ MOAOCTH
NPU NCNOAb3OBAHUN NAACTUKOBBIX AEBAUCOB
B AANMAPOCKONMUYECKOU XUPYPTUU

C. B. MuHaes ', A. H. Tpuroposa !, C. U. Tumochbees 2, A. H. O6eauH ',
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1 CTaBpOnNOABCKMIA FOCYAQPCTBEHHbIN MEAULLUHCKUI YHUBEPCUTET,
Poccuickas Peaepaums

2 AQALHEBOCTOYHbIN FOCYANPCTBEHHbIN MEAULLMHCKUIA YHUBEpPCUTET, Xa6apoBCK,
Poccuickas Peaepaums
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The study examined the risk of developing adhesions in the abdominal cavity using modern plastic devices used in en-
doscopic interventions. Two equivalent groups were formed out of 80 rats. In the first group, 40 rats were injected with a
sterile fragment of classical endoscopic bag through a puncture of the anterior abdominal wall, while in the second one
(40 rats) — sterile plastic was used for 3D printing in medicine. The animals were removed from the experiment on the 30th
and 90th days. After the macroscopic determination of the development degree of the adhesive process, the parietal and
visceral peritoneum was taken out, followed by IHC examination. As a result of the study, it was found that the plastic, which
is a part of endo bags and 3D printing plastic, does not lead to the formation of viscero-parietal adhesions associated with
the development of the adhesive process. Thus, using various plastic devices for 3D printing in the abdominal cavity is safe.
However, additional research is needed.

Keywords: adhesions, abdominal cavity, experiment, endoscopic device, 3D printing, laparoscopy

B nccnepoBaHum n3yvancs pyck passmutims CnaeqyHoro npowecca B OPIOLLHOM NOAOCTH B 9KCNEPUMEHTE NPU NCMONb30BaHNM
COBPEMEHHBIX NIaCTUKOBbLIX AEBANCOB, MPUMEHSIEMbIX MPU SHAO0CKOMNUYECKMX BMeLlaTenscTeax. M3 80 kpbic 6611 chopmMmpo-
BaHbl 2 paBHO3Ha4Hble rpynnbl. B | rpynne — 40 KpbIC, KOTOPbIM BbINOMHANM BBEAEHUE YEPE3 NPOKO NepeaHen OPIOLLHON CTEHKM
CTEepPUSIbHOrO dparMeHTa KnacCu4eckoro aHA0CKONMYecKoro mMewka, Bo Il rpynne (40 KpbIC) — CTEPUBHOrO NaacTuka, NCnonb-
3yemoro ans 3D-npuHTUHra B MeamumHe. )KMBOTHbIE BbIBOAMANCH N3 akcnepumerTa Ha 30 1 Ha 90 cyTtku. MNocne makpockonu-
4ecKOoro onpeneneHns CTeneHn pasemTnS CNaeqyHoOro NpoLLecca BbiNOAHSAAN 3ab0p napueTanbHOM 1 BUCLLEPaSIbHOW BPIOLWLNHBI C
nocnepyowmnm UMX-uccnegosaHnem. B pesynbtate npoBegeHHOro uccnefoBaHns yCTaHOBEHO, YTO NacTMacca, BXoAsLLas B
COCTaB 3HAOKOHTENHEPOB 1 nNnacTuka 3D-NPUHTUHIA, He NPMBOAUT K GOPMMPOBAHMIO BUCLEPO-NapueTasbHbIX aaresnii, acco-
LIMMPOBaHHbIX C Pa3BUTMEM CMAeyHOro npotecca. Takum 06pasoM, CMosib30BaHNE B OPIOLLHON NOIOCTM PasfivyHbIX LEBANCOB
13 nnactuka ana 3D-npuHTuHra sensetcs 6esonacHsiM. OgHako He06X0AMMO NPOBEAEHNE AOMONHUTENbHBIX UCCNEA0BaAHWNIA.
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