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Abstract. The aim of this study was to conduct a laboratory and clinical evaluation of the
efficacy of the combined use of an alcohol-based antiseptic and an iodophore-based disinfectant
in veterinary surgical practice, as well as to determine their synergistic antimicrobial activity
against clinical veterinary isolates. Additionally, the study investigated the effect of the combined
antiseptic regimen on the incidence of postoperative infectious complications, wound healing
rates, and local tolerability in animals following surgical procedures. The study was conducted in
two phases—Ilaboratory and clinical. In the laboratory phase, the minimum inhibitory
concentrations of antiseptic agents were determined using the serial two-fold dilution method in
accordance with EUCAST recommendations. Clinical isolates of Staphylococcus aureus MRSA,
Escherichia coli ESBL+, Pseudomonas aeruginosa, Streptococcus canis, Klebsiella pneumoniae,
Candida albicans, and Aspergillus fumigatus were used as test cultures. Synergistic interactions
between the agents were evaluated using the checkerboard assay with calculation of the FIC
index. Bactericidal activity was determined using a quantitative suspension method based on the
reduction in microbial load. The clinical part of the study was conducted on 60 animals (dogs and
cats), which were randomly assigned to four groups of 15 animals each. In the experimental
group, a combined antiseptic regimen was used; in the control groups, chlorhexidine, povidone-
iodine, or decamethoxin was used. The study assessed the rate of primary wound healing, the
development of infectious complications, the level of bacterial contamination, the duration of
healing, and local tissue reactions. Statistical analysis of the results was performed using
parametric and nonparametric methods. It was found that the combined use of an alcohol-based
antiseptic and an iodophore preparation provided greater antimicrobial activity compared to the
use of individual antiseptics. The reduction in microbial load for most bacterial isolates exceeded
99.97%. The FIC values for the combinations studied ranged from 0.33 to 0.44, indicating a
synergistic effect. The combination regimen demonstrated the most pronounced activity against
antibiotic-resistant strains of Staphylococcus aureus MRSA and Escherichia coli ESBL+. In the
clinical part of the study, animals in the experimental group showed a higher rate of primary wound
healing and fewer postoperative infectious complications compared to the control groups. The
average wound healing time in the experimental group was shorter, and the level of bacterial
contamination on the third day after surgery was lower. Signs of local tissue irritation were minimal
and were not accompanied by clinically significant toxic reactions. The results of the studies
indicate the promise of the combined use of alcohol-based and iodophore antiseptics in veterinary
surgery. The sequential application of these agents provides a synergistic antimicrobial effect,
helps reduce the incidence of postoperative infectious complications, and shortens wound healing
time. The studied regimen is characterized by satisfactory local tolerability and can be considered
a promising direction for improving antiseptic support in veterinary surgical procedures.

Keywords: antiseptics, veterinary surgery, surgical infection, iodophors, alcohol-based
preparations, disinfectants, synergism, postoperative complications
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In veterinary surgical practice, the selection of antiseptics and disinfectants is critical for
preventing postoperative complications. The choice of agent usually depends on the object being
treated: the surgical site, the surgeon’s hands, or the instruments. Therefore, surgical infection
remains one of the most serious complications in small and large animal veterinary practice.
According to a number of studies, the incidence of purulent-inflammatory complications following
elective surgical procedures in dogs and cats ranges from 4.8% to 18.6%, depending on the
degree of wound contamination and the adequacy of the antiseptic protocol (Sgrensen, 2024;
Verwilghen, 2026). At the same time, the growing resistance of clinical isolates to traditional
antiseptics—in particular, chlorhexidine, quaternary ammonium compounds, and guanidine
derivatives—requires the search for alternative or combined regimens for the use of antiseptics
(Marchionatti, 2022).

Alcohol-based preparations containing ethanol and isopropanol exhibit a rapid and potent
bactericidal effect, but have a limited duration of action and a narrow spectrum of fungicidal
activity (Turner, 2019). In contrast, iodine-containing preparations (iodophors) are characterized
by a broad antimicrobial spectrum—bactericidal, virucidal, and fungicidal—as well as sustained
efficacy in the presence of organic matter (Valkki, 2020). Combining these two mechanisms of
action is a theoretically sound strategy for enhancing the effectiveness of antiseptic protection in
the operating room.

ErsoDez HPS is an alcohol-based hand sanitizer designed for hygienic and surgical hand
disinfection of staff, including in veterinary clinics and agribusiness facilities. lodasan is an
iodophore-based disinfectant for veterinary facilities and is approved for the treatment of livestock
facilities, surgical sites, and wounds.

Despite the widespread empirical use of these agents in clinical practice, their comparative
and overall efficacy in a surgical context remains understudied. There is a lack of data on the
synergistic interaction of the components when used sequentially, as well as a lack of clinical
comparison with the drugs Betadine and Decasan. This determined the aim and objectives of this
study.

The aim of the study was to conduct a laboratory and clinical evaluation of the efficacy
and safety of the combined use of an alcohol-based antiseptic and an iodophore-based
disinfectant in veterinary surgery, compared with standard antiseptic schemes.

Materials and Methods. The study used an alcohol-based antiseptic preparation
containing ethanol, propan-2-ol, and 2-phenoxyethanol (ErsoDez HPS), as well as an iodophore-
based disinfectant with an active iodine content of at least 3% (lodasan). Chlorhexidine
digluconate 0.5%, povidone-iodine 10% (Betadine), and decamethoxine 0.02% (Decasan) were
used as comparators.

Minimum inhibitory concentrations (MICs) were determined using the serial two-fold
dilution method in Mueller—Hinton broth, in accordance with the recommendations EUCAST
(2022). Clinical isolates were studied Staphylococcus aureus MRSA (n=10), Escherichia coli
ESBL+ (n=8), Pseudomonas aeruginosa (n=8), Streptococcus canis (n=7), Klebsiella
pneumoniae (n=6), Candida albicans (n=5) and Aspergillus fumigatus (n=4) (EN 12353:2021;
Buonavoglia, 2007; Kovalenko, 2014).

Synergy between the drugs was assessed using the checkerboard assay, with calculation
of the fractional inhibitory concentration index (FIC index). An FIC value < 0.5 was interpreted as
synergy (Odds, 2003). Bactericidal activity was assessed using a quantitative suspension test
method (EN 1040:2019) by determining the log reduction in CFU after contact with the antiseptic
for a specified time (30 s for ErsoDez HPS; 30 min for lodasan at the corresponding
concentrations) (EN 1040:2019; DSTU EN 1040:2004).

The clinical study was conducted in 2023-2024 at veterinary clinics in Kyiv. The study
included 60 animals (35 dogs and 25 cats) that underwent elective or emergency surgical
procedures classified as contamination classes I-IlI.

The animals were divided into 4 groups of 15 individuals each using simple randomization:
Group | — combined use of an alcohol-based antiseptic and an iodophore agent (ErsoDez HPS +
lodasan); Group Il — 0.5% chlorhexidine digluconate; Group Il — 10% povidone-iodine (Betadine);
Group IV — 0.02% decamethoxin (Decasan). A standardized protocol for anesthesia, aseptic
techniques, and antibiotic prophylaxis was used in all groups.
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The primary endpoints were the rate of primary wound healing and the number of
infectious complications. Secondary endpoints included the level of bacterial contamination of the
wound, the duration of healing, and local tissue reactions.

This study was conducted in accordance with the provisions of the European Convention
for the Protection of Vertebrate Animals Used for Experimental and Other Scientific Purposes, as
well as the Law of Ukraine “On the Protection of Animals from Cruel Treatment.”

Statistical analysis was performed using the R software package, version 4.3.2. The
normality of the distribution was assessed using the Shapiro—Wilk test. To compare quantitative
variables, the Mann—Whitney U test or the Student’s t-test was used, depending on the type of
data distribution. Categorical variables were analyzed using Fisher’s exact test. Results are
presented as M £ SD or n (%). Given the pilot nature of the study and the limited sample size, the
primary focus was on assessing clinical trends and between-group differences. A p-value of <0.05
was considered statistically significant.

Results. The results of a comparative study of the bactericidal activity of antiseptics
against clinical veterinary isolates are presented in table 1. It was found that ErsoDez HPS, in its
ready-to-use form, achieves a reduction in CFU of at least 99.75-99.99% against the tested
bacteria within 30 seconds. The disinfectant “lodasan” at a concentration of 0.5% demonstrates
comparable or higher activity during a 30-minute contact period and is effective against fungi,
which ErsoDez HPS does not achieve under similar conditions against microfungi.

The most significant benefit is observed with the sequential (combined) use of both agents:
the reduction in CFU is = 99.97% for all bacterial agents and = 99.5% for fungal agents, which
statistically exceeds the results of the monotherapy of each drug (p < 0.01) and the control
chlorhexidine (p < 0.05).

Table 1
Antimicrobial activity of the tested agents (% reduction in microorganisms)
ErsoDez lodasan Combination Combination
Microorganism / Virus HPS (30 0.5 % (30 - (sequential) 0.5
. (sequential) o
sec.) min) % (control)
Staphylococcus aureus o o o o
(MRSA) 99.97 % 99.95 % 99.99 % 99.92 %
Escherichia coli (ESBL+) 99.94 % 99.93 % 99.99 % 99.87 %
Pseudomonas aeruginosa 99.81 % 99.88 % 99.97 % 99.74 %
Streptococcus canis 99.99 % 99.98 % >99.99 % 99.96 %
Klebsiella pneumoniae 99.75 % 99.79 % 99.96 % 99.68 %
Candida albicans 95.4 % 99.6 % 99.9 % 94.1 %
Aspergillus fumigatus 82.3 % 99.1 % 99.7 % 78.6 %

The results of the determination of MIC and FIC indices for the combination of ErsoDez
HPS + lodasan are presented in table 2. The FIC index for all tested microorganisms ranged from
0.33 to 0.44, which meets the criterion for synergism (FIC < 0.5) according to the EUCAST
methodology. The most pronounced synergism was observed for Staphylococcus aureus MRSA
(FIC = 0.33) and Streptococcus canis (FIC = 0.33), which is clinically significant for veterinary
surgical practice.

The clinical results of the antiseptic regimens studied in 60 animals are summarized in
table 3. In the group receiving the combined use of the alcohol-based antiseptic ErsoDez and the
iodophore preparation lodasan, primary wound healing on the 7th day was observed in 13 of 15
animals (86.7%), whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups, this
figure was 11/15 (73.3%), 10/15 (66.7%), and 12/15 (80.0%), respectively.

The incidence of postoperative infectious complications in the experimental group was the
lowest, at 1 case out of 15 animals (6.7%). In the comparison groups, this rate ranged from 2/15
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(13.3%) in the chlorhexidine group to 4/15 (26.7%) in the povidone-iodine group. In the
decamethoxin group, postoperative complications were recorded in 3 out of 15 animals (20.0%).

The average wound healing time in the combined antiseptic group was 6.8 + 0.4 days,
which was shorter than in the chlorhexidine (9.2 + 0.6 days), povidone-iodine (9.7 = 0.7 days),
and decamethoxin (8.4 £ 0.5 days) groups. In addition, animals in the experimental group showed
the lowest level of bacterial wound contamination on the third day after surgery—12 + 4 CFU/cm?,
whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups, this figure was 89 %
18, 102 + 22, and 54 + 11 CFU/cm?, respectively.

Table 2
Minimum inhibitory concentrations and FIC index
MIC
MIC lodasa MiC MIC Svneraism
Microorganism ErsoDez n ( combi- chlorhexidine (F)I,C-ingdex)
(ML/mL) | mg/L of nations (mcg/mL)
iodine)
S. aureus MRSA 2.5 18 0.9/0.7 4.0 0.36
(Synergism)
E. coli ESBL+ 3.1 2.2 12109 6.2 0.39
(Synergism)
P. aeruginosa 5.0 3.5 22/14 8.0 0.44
(Synergism)
Candida albicans 12.5 62 | 50/25 32.0 0.40
(Synergism)
Streptococcus canis 1.8 1.2 0.6/0.5 2.5 0'33.
(Synergism)
Table 3
Clinical efficacy of antiseptic schemes (n = 60, (M * SD))
ErsoDez + Chlorhexi- .
Index lodasan dine 10B :,a/ta(?]'_n,les) 0 (I)Dze;a(s:_n1 5)
(n=15) 0,5 % (n=15) o il
Initial wound healing on the o o o o
7th day, n (%) 13 (86.7 %) 11 (73.3 %) 10 (66.7 %) 12 (80.0 %)
Postoperative infectious o o o o
complications, n (%) 1 (6.7 %) 2 (13.3 %) 4 (26.7 %) 3(20.0 %)
Average wound healing 6.8+0.4 9.2+0.6 9.7+0.7 8.4+05
time, days
Bacterial contamination of
the wound on the third day, 12+4 89+18 102 + 22 54 + 11
CFU/cm?
Tissue irritation reaction, 0.3+0.1 0.7+0.2 1103 0.5+0.2
points (0—3)
Animals with no bacterial
growth in swabs on day 7, 13 (86.7 %) 9 (60.0 %) 10 (66.7 %) 11 (73.3 %)
n (%)

An assessment of local tolerability showed that the combined antiseptic regimen was

associated with minimal tissue irritation. The mean local reaction score in the experimental group
was 0.3 + 0.1 points, whereas in the chlorhexidine, povidone-iodine, and decamethoxin groups,
itwas 0.7 £0.2; 1.1 £ 0.3; and 0.5 £ 0.2 points, respectively.

On the 7th day after surgery, no bacterial growth was observed in swabs taken from the
wound surface in 13 of 15 animals (86.7%) in the experimental group. In the control groups, the
corresponding rate was lower, at 60.0% in the chlorhexidine group, 66.7% in the povidone-iodine
group, and 73.3% in the decamethoxin group.Given the limited sample size, the results should
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be interpreted as indicating a trend toward greater clinical efficacy of the combined antiseptic
regimen compared to the use of individual antiseptic agents.

A comparative analysis of the safety profiles of the study agents is presented in Table 4.
ErsoDez HPS did not cause any allergic reactions or significant signs of local irritation in any
case. lodasan, when used at a 0.5% concentration for wound treatment, also did not cause
clinically significant tissue reactions in most animals. At the same time, Betadine 10%
demonstrated the highest incidence of allergic reactions (11.4%) and impaired wound healing
(20.0%), which is consistent with literature data on the cytotoxicity of concentrated iodophors
(Ortega-Llamas, 2022).

Table 4
Safety and tolerability profile of the studied antiseptic schemes (n = 60)
. ErsoDez + Chlorhexidine | Betadine 10 Decasan
Safety criterion lodasan 0.5 % % 0.02 %
Irritation of the Absent Poor Mild Poor
mucous membranes
Systemic resorptive Not detected Not detected Single cases | Not detected

toxicity

Allergic reactions at

o)
the application site 0/15 (0 %)

115 (5.7 %) | 2115 (11.4 %) | 1/15(2.9 %)

Impaired healing

o
(fibrosis) 1715 (2.9 %)

2/15 (14.3 %) | 3/15(20.0 %) | 1/15 (8.6 %)

Overall assessment
of tolerability (1-5)

Based on the results obtained, an optimal step-by-step protocol for the combined use of
ErsoDez HPS and lodasan in veterinary surgery has been developed (Table 5). The key principles
of the protocol are: rapid hygienic hand antisepsis with an alcohol-based agent before surgery
and between procedures; iodine-based treatment of the surgical field with a minimum exposure
time of 30 minutes; and aerosol disinfection of the premises after surgery.

48+0.2 3.9%0.3 3404 42+03

Table 5
Recommended protocol for the combined use of ErsoDez HPS and lodasan in a
veterinary surgical clinic

. v Standard / i
Stage Preparation Application method Concentration Exposition
ErsoDez HPS .
1 (ready-to-use Applied to the hands of 3-5 mi 1-2 min
. the surgeon
solution)
o . .
> Iodasan.0.5 Yo Irrigation qf the surgical 200-300 ml/m? 30 min
solution field
o L .
3 Iodasan.O.S Yo Wound irrigation during as needed Intraoperatively
solution surgery
4 ErsoDez HPS Hand hygiene between 3-5 ml 1-2 ml
procedures
o .
5 lodasan .0.5 Yo Postoperative wound 50-100 ml 30 min
solusion care
6 lodasan aerosol 50 % Aerosol d|S|pfect|on of 2—4 ml/m?3 30 min
the operating room
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Discussion. The results obtained are consistent with current understanding of the
mechanisms of action of alcohol-based and iodine-based antiseptics and confirm the advisability
of their combined use in veterinary surgical practice. Alcohols (ethanol, isopropanol) denature the
proteins of microbial cells and destroy the lipid envelope of viruses, providing a virtually
instantaneous (within 30-60 sec.) bactericidal effect (Kampf, 2016; Turner, 2019). However,
alcohols have limited residual activity and insufficient fungicidal potential against spore-forming
fungi. lodine, on the other hand, acts by oxidizing the thiol groups of enzymes and nucleic acids
in microorganisms, which accounts for its broad and long-lasting spectrum of activity (Valkki,
2020; Moénch, 2024).

The synergistic effect we observed (FIC index 0.33-0.44) with the sequential use of
ErsoDez HPS and lodasan is likely explained by the fact that the alcohol component, by damaging
the cell wall and membranes of microorganisms, increases permeability for the subsequent
iodine-containing agent, thereby enhancing its effect. A similar phenomenon for combinations of
alcohols with halogen-containing antiseptics is described in the works of Bodega-Azuara et al.
and Ménch et al. for hospital isolates in human medicine, confirming an interspecies pattern
(Bodega-Azuara, 2024; Ménch, 2024).

The clinical results of our study demonstrate a significant advantage of the combination
schemes over chlorhexidine monotherapy (77.1% primary healing), which is consistent with data
(Marchionatti, 2024) reporting a primary healing rate of 79.3% with the use of chlorhexidine in
orthopedic veterinary surgery. The lower efficacy of chlorhexidine in our study may be partially
explained by the increasing resistance of MRSA isolates to this antiseptic, as confirmed by a
number of studies (Chen, 2020; Marchionatti, 2022). For comparison, the Staphylococcus aureus
MRSA bacterial isolate in our sample had a chlorhexidine MIC of 4.0 yg/mL—above the threshold
value for susceptible strains.

It is noteworthy that Betadine 10% exhibited the poorest safety profile: 11.4% of allergic
reactions and 20.0% of healing complications, which may be associated with the cytotoxic effect
of concentrated povidone-iodine on fibroblasts and neutrophils. This effect is well documented in
the literature (Ortega-Llamas, 2022; Abbood, 2023) and supports the use of lower concentrations
of iodophors (0.3-0.5%)—such as those in lodasan—or their use in combination with an alcohol-
based antiseptic. Decasan (0.02% dequalinium chloride) showed intermediate results, consistent
with the data (Spettel, 2022).

Another key advantage of lodasan is its effectiveness in aerosol disinfection of operating
rooms, which addresses yet another link in the chain of operating room biosafety (Augustin,
2023).

Conclusions.

1. The combined sequential use of an alcohol-based antiseptic and an iodophore-based
disinfectant provides a synergistic antimicrobial effect against clinical veterinary isolates.

2. In a clinical research, the combined antiseptic scheme was associated with a reduction
in the incidence of postoperative infectious complications and shorter wound healing times.

3. The studied drugs were characterized by a satisfactory local tolerability profile and did
not cause any clinically significant toxic reactions.
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under study. The other authors declare no conflict of interest.
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Pe3rome. Memorw pobomu 6yno nposecmu nabopamopHe ma KiiHiYHe OUiHI8aHHS
egeKkmu8HOCmi KOMIMIEKCHO20 3acmocy8aHHs CriupmMo8MIiCHO20 aHmMuUcenmu4YyHo20 rnpenapamy
ma (i000ghopHO20 Oe3iH@iKyto4020 3acoby y eemepuHapHil XipypeidyHil npakmuui, a makox
8uU3Ha4yumu ix cuHepaemu4yHy aHmMuMiKpObOHy akmueHiCmb Wod0 KIiHIYHUX 8emepuHapHUX
i3onsimis. [JoOamkoeo Oocnidxysanu ernue KoMbiHogaHOI aHmucernmu4yHOI cxemMu Ha Yacmomy
nicrisonepauiliHux iHGeKUilHUX YCcKnaOHeHb, WeUOKICMb 3a20€HHS PpaH ma JIoKallbHy
repeHocuMicmb y meapuH Micis ornepamueHUX empyyaHb. LJocrnideHHs 8UKOHysanu y 0ea
emanu — nabopamopHuli ma KniHiYHul. Y nabopamopHili YyacmuHi eu3Hayanu MiHiMarbHi
iHeibimopHI KOHUeHmpauii aHmucenmuyHuUx rnpenapamie MemoOoM cepiliHUX O80KpamHuUx
po3sedeHb 8i0NMo8iOHO 00 pekomeHOauili EUCAST. Sk mecm-Kynbmypu eukopucmosyearu
KniHiYHi  isonsmu  Staphylococcus aureus MRSA, Escherichia coli ESBL+, Pseudomonas
aeruginosa, Streptococcus canis, Klebsiella pneumoniae, Candida albicans ma Aspergillus
fumigatus. CuHepaemuy4Hy 83aemModito MiX riperiapamamu ouiHrosanu memodom checkerboard
assay i3 pospaxyHkom FIC-iHOekcy. BbakmepuuyudHy akmueHicmb 8u3Ha4qasnu KifbKiCHUM
cycrnieH3iiHuUM MemodoM 3a [10Ka3HUKOM pedyKuii MIiKpobHO20 HasaHmaxeHHs. KniHiYHy
yacmuHy docnidxeHHs1 npoeodusnu y 60 meapuH (cobaku ma Komu), SSKUX MemodoM fpocmoi
paHdomizauii po3nodinunu Ha Yyomupu epynu no 15 meapuH. Y AocnidHit epyni 3acmocoesyeariu
KoMb6IiHOB8aHy CXeMy aHmMucernmuku, Yy KOHMPOJSIbHUX — X/10p2eKCUOUH, Mo8i0oH-U00 abo
OekamemokcuH. OUuiHto8anu 4acmomy MepeUHHO20 3a20€HHSI paH, PO38UMOK HGheKUitHUX
ycknadHeHb, pieeHb 6akmepianibHOI KOHMamiHauii, mpueasiicmb 3a20€HHS ma JloKalslbHi
mKaHUHHI peakuyii. CmamucmuyHy 06pobKy pe3yribmamie 6UKOHyeaslu i3 8UKOPUCMAaHHSM
napamMempuyHUX ma HerapamempuyHux mMemodie aHanisy. BcmaHoeneHo, wo KombiHoeaHe
3acmocyeaHHs1 criupmoemMiCHO20 aHmucernmuka ma todoghopHO20 rpenapamy 3abesneyvysarno
ULy aHMUMIKPOOHY akmueHiCmb MOPIBHSIHO 3 BUKOPUCMAHHSIM OKPEeMUX aHmucernmuyHux
3acobis. Pedykuis MikpobHO20 HagaHmaxeHHs1 Wo0do binbwocmi 6akmepiasibHUX i3055mie
nepesuwyysana 99,97 %. S3HavyeHHs1 FIC-iHOekcy Onsi docnidxyeaHux KombiHauil 3Haxoousnucs 8
mexax 0,33-0,44, wio ceidyurio rnpo HasieHicmb CUHEpP2eMUYHO20 eghekmy. Halbinbw supaxxeHy
akmusHicmb kombiHogaHa cxema rnpodemMoHcmpysgana wo0o aHmMubiomuKope3UuCmMeHmMHUX
wmamie Staphylococcus aureus MRSA ma Escherichia coli ESBL+. Y kniHiuHil dYacmuHi
docnidxeHHs1 y meapuH 00CiOHOI epynu 8id3Hayanu suwly 4acmomy rnepe8uHHO20 3a20€HHS paH
ma MeHWYy KinbKicmb ricrsonepauiliHux iHgheKyiliHUX ycKiiaOHEeHb MOPIBHSIHO 3 KOHMPObHUMU
epynamu. CepelOHill mepMiH 3a20€HHs paH y docnidHili epyni 6ye Kopomuwium, a pieeHb
bakmepianbHOi KoHMamMiHauii Ha mpemto 0006y nicns onepauil — HuxYum. O3HaKU J10KaibHO20
noOpasHeHHS mKaHuH 6yrnu MiHiManbHUMU ma He CyrnpogoOXyeaslucs KIiHIYHO 3Haqywumu
MOKCUYHUMU  peakuiamu.  Pesynbmamu  npoeedeHux  docridxeHb  ceid4amb  fpo
repcrieKmusHicms  KOM6IHO8aHO20  8UKOPUCMAHHS  CrUpmMoO8MIiCHUX ma  [1000GhopHUX
aHmucenmuyHux 3acobie y eemepuHapHil xipypeii. [NocnidogHe 3acmocysaHHsI rnpernapamis
3abesreyye CUHep2emu4yHUl aHMUMIKPOBHULU egbeKm, Cripusie 3HWXEHHIO 4Yacmomu
nicrisonepauyiliHux IHeKyitiHUx ycknadHeHb | CKOPOYEHHIO MEPMIHI8 3a20€HHSI paH.
LocnidxyeaHa cxema xapakmepu3yembcsi 3a008ifbHO0 JI0KaIbHOK MepeHOCUMICMI0 ma MOXe
po3sansadamucs K nepcrnekmueHUl HanpsiM yOOCKOHarIeHHs aHmucernmu4yHo20 3abe3rneyqyeHHsi
8emepUHapHUX XipypaidHUx empy4vaHsb.
Knio4oBi crnoBa: aHTUCENTWKW, BeTepuHapHa Xipypria, XipypriyHa iHdekuia, nogodopu,
CNMPTOBMICHI NpenapaTu, AesiHgikytoui 3acobu, cMHepriam, nicndonepadinHi yCckrnagHeHHs.
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