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ABSTRACT

Background. The presence of a multifaceted microbiological etiological factor of surgical infection and differentiated sen-
sitivity to antibacterial drugs determines the need to develop more effective means and methods of influencing the purulent
microflora of wounds. The use of physical treatment factors, in particular, low-frequency ultrasound and ionized plasma
flows, should be considered promising for solving this problem.

Material and methods. The research was carried out on the basis of the Scientific Center of Microbiology and the clinic of
the Tashkent Medical Academy. Bacteriological studies of wound discharge wounds and biopsy material were carried out.
Results. Wound-sounding through a dioxidine solution is most effective against gram-negative bacteria, and ultrasonic cav-
itation in combination with iodopyrone is most effective against gram-positive microorganisms. Treatment of purulent
wounds with low-frequency ultrasound through a mixture of iodopyrone solution and ascorbic acid is effective against both
gram-positive and gram-negative microbes. Argon plasma flows have a high bactericidal effect mainly on gram-negative
bacteria.

Conclusion. The obtained data substantiate the need to choose a physical method of treatment of purulent wounds depend-
ing on the species composition of the wound microflora.

Keywords: Surgical infection of soft tissues, physical methods of treatment, microbiological characteristics

INTRODUCTION The main causative agents of these diseases are

t present, research on the problem of wounds S'taphylococcus aureus, enterococci, Esgherichia, Kleb-

A and wound infection is being carried out in- siella, Enterobacte‘r, Pseudomonas' aeruginosa and some
tensively, as questions about the structure other non-fermenting gram-negative bacteria. Often in

and treatment of infection in wounds are as relevant as the.purulent focus, they.are pr esent in .associations with
they were many years ago [1,2]. obligate non—spore—fomlng microorganisms [5, 6.]. '

Thus, it is known that patients with purulent process- Such a variety of inflammatory pathogens with their

es of soft tissues make up a third of surgical patients [3 different sensitivity to antibacterial drugs determines the
4] ’ need to develop more effective means and methods of
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influencing the purulent microflora of wounds. The use
of physical treatment factors, in particular, low-frequen-
cy ultrasound and ionized plasma flows, should be con-
sidered promising for solving this problem [7, 8].

The accumulated experience of clinical and experi-
mental studies has revealed a pronounced bactericidal,
phonophoresis, analgesic, necrolytic and stimulating
reparative effect of ultrasound. But even now, the interest
of surgeons in ultrasound treatment of wounds as a sim-
ple and affordable method of postoperative debridement
of a purulent wound does not weaken [9, 10]. Of consid-
erable interest are the enhancement of the antimicrobial
properties of drugs and the change in the biological
properties of the pathogens of purulent-inflammatory
processes of soft tissues in the sounding of wounds
through solutions of anionic (iodopyrone) and cationic
(dioxide) antiseptics [11, 12].

The results of studies obtained in recent years indi-
cate a pronounced antimicrobial effect of plasma flows
of inert gases and the absence of a negative effect on the
body as a whole with its repeated local application [13,
14]. However, additional clinical and experimental stud-
ies are needed to study the antimicrobial activity of ar-
gon plasma flows, since there is contradictory informa-
tion in the literature about the predominant effect of the
plasma jet of argon on either gram-positive or gram-neg-
ative microflora [15, 16].

It is important to compare the antibacterial effect of
these completely different physical methods of antisepsis
in terms of a differentiated approach to their use in the
treatment of purulent wounds depending on the microflo-
ra of the purulent focus [17, 18].

The aim of our study was to compare the impact of
various physical factors on surgical infection depending
on its species composition and to substantiate their use in
the postoperative treatment of purulent wounds.

MATERIALS AND METHODS

he paper presents the results of a bacteriologi-

cal study of wound biopsies taken from 355

patients with purulent-inflammatory processes

of soft tissues of various localization and genesis.

34.93% were patients with acute purulent lactation mas-

titis, 34.08% with abscesses, phlegmons and 30.99%

with suppurating postoperative wounds. 2980 strains of

aerobic and facultative-anaerobic bacteria were isolated
and studied from the clinical material.

In the first 6 hours, all hospitalized patients had their

purulent focus opened under general or local anaesthesia.

After mechanical cleaning of the wound from pus and
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necrotic masses, the material was taken from its deep
parts for bacteriological examination.

Methods of antimicrobial susceptibility testing
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In the postoperative period, wounds were treated un-
der bandages with various drugs or wound surfaces were
additionally treated with a plasma jet of argon or low-
frequency ultrasound.

In order to determine the efficacy of the method of
postoperative treatment of purulent wounds, all patients
were divided into 7 groups: group I consisted of 40 pa-
tients who were treated for purulent wounds using hy-
drophilic ointment dressings (control group); in group II
- 40 patients, postoperative wound sanitation was carried
out with a 1% iodopyrone solution (control group);
Group IIT included 40 people who were irrigated with a
1% dioxidine solution after surgical debridement of the
wound (control group); Group IV consisted of 137 pa-
tients who underwent ultrasound treatment of wounds
through a 1% iodopyrone solution; group V - 18 patients,
the intermediate medium for wound sounding was a mix-
ture of 1% iodopyrone solution and 5% ascorbic acid
solution; Group VI consisted of 40 patients who were
treated with a 1% dioxidine solution as an acoustic
medium during ultrasound treatment of wounds; in group
VII - 40 people, postoperative treatment of wound sur-
faces was carried out with plasma flows of argon.

In all groups, patients in the postoperative period un-
derwent antibacterial, detoxification therapy, correction
of acid-base balance, and replenishment of protein and
vitamin balance.

Wound biopsy sampling and microbiological exami-
nation were repeated on the 3rd and 5th days after
surgery before and after the treatment session.

During the bacteriological examination, the following
was studied: the number (of colony-forming units per 1
gram of wound tissue); species composition of microflo-
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ra; and changes in the biological properties of clinical
strains of microorganisms. The species composition of
the microflora was studied according to generally ac-
cepted methods, using Bergi's nomenclature.

In the course of the work, an ultrasonic generator of
the URSK-7N-18 type with a set of acoustic units was
used. 1% iodopyrone solution, 1% dioxidine solution,
and a mixture of 1% iodopyrone solution and 5% ascor-
bic acid solution were used as intermediates.

The source of plasma flows was the AKS-V unit.
Treatment of wound surfaces was carried out at a current
of 20 A, an arc voltage of 30 V, an overpressure of gas of
0.2-0.25 kg/cm?2, and a cooling water flow rate of 3 I/
min. The distance from the plasma torch nozzle to the
tissue was 20 cm, the exposure was 15 seconds. every
field of light.

The operating modes of the plasma torch and the ul-
trasonic generator corresponded to the modes of impact
on wound surfaces. In the bacterial cultures that grew a
day later, the biological properties were checked accord-
ing to generally accepted methods.
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Processing and analysis of the obtained data was car-
ried out using the SAS 6.11 statistical software package
(SAS Institute, Heidelberg, Germany). The following
parameters were used: percentages, arithmetic mean,
standard error of the arithmetic mean, reliability of dif-
ferences, confidence interval, exact Fisher test, and
Cochran-Hermitage test.

RESULTS

fter surgical debridement of wounds, the
amount of CFU in 1 g of wound tissue of
patients of different observation groups was
approximately the same and amounted to 107-108 CFU/
g. After the first exposure to wound surfaces with low-
frequency ultrasound through a solution of iodopyrone or
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a mixture of iodopyrone and ascorbic acid, the amount of
CFU decreased by 3 orders of magnitude (1000 times,
p<0.05), and in combination with dioxidine - by 2 orders
of magnitude (100 times, p<0.05).

After the second session of wound sounding, the
greatest bactericidal effect was achieved after the effect
on the wounds through a mixture of iodopyrone with
ascorbic acid or only through iodopyrone. The number of
CFU/g of wound tissue decreased by 5 orders of magni-
tude compared to baseline (p<0.05). The second expo-
sure of wounds to ultrasound in combination with dioxi-
dine was slightly lower, which led to a decrease in CFU/
g of wound tissue by 4 orders of magnitude (10,000-fold,
p<0.05) compared to baseline data (table 1).

After three sessions of wound treatment with low-
frequency ultrasound through iodopyrone solution or a
mixture of iodopyrone and ascorbic acid, the CFU/g
amount decreased by 7 orders of magnitude (p<0.05) and
amounted to g 1.21+0.10 and lg 0.65+0.15, respectively.
After three sessions of wound sounding through a dioxi-
dine solution, microbial contamination decreased by 6
orders of magnitude (p<0.05) and amounted to Igl
124+0.17 compared to baseline (g 7.02+0.21).

Table 1

Main patterns of sensitivity and antibiotic resistance of
other bacteria identified most frequently in the study

Enterobacter spp. (N=47) Kiebsiella spp. (N = 38) Citrobacter spp. (N = 37) Proteus spp. (N =17)

Bacteria

Antibiotic n% Antibiotic N % Antiblotic n % Antibiotic N %

Fosformycin 32 681  Amikain 28 737  Amikxin 32 85 Gentamicin 13 765
Amikacin 31 66 Fosfomycin 28 737  Nitrofurantoin 31 838 Amikacin 12 706
Gentamicin 29 617  Ceftriaxone 25 658  Fosfomycin 27 B Ciprofloxacin 10 589

Sensitivity

Ceftriaxone 25 532 Ciprofioxacin 25 658 Ceftriaxone 25 677 Norfloxacin 10 589
Nitrofurantoin 25 532 Gentamicin 24 632 Gentamicin 18 487 9 529
68,1 17 447  Cefador 7 n

17 447 Cefadeoxil 2% 703

sulfamethoxazo

596 Ceframe 13 342

Resistance

23 489  Nitrofurantoin 13 342

Nodfloxacin 16 34 Cefaclor 12 316

As a result of three sessions of treatment of wound
surfaces with plasma flows of argon, the number of
CFU/g of tissue also decreased by 6 orders of magnitude
(p<0.05) (from 1g 7.77+0.21 to 1g 1.81+0.20).

The main causative agents of purulent-inflammatory
processes in group I patients who were treated under
dressings with hydrophilic ointments were S. aureus
(27.12%) and E. coli (16.95%). Within five days of
wound treatment with this method, the frequency of iso-
lation of microorganisms from wound biopsies decreased
by 23.73%; Moreover, gram-positive and gram-negative
flora are the same (by 13.55% and 10.19%, respectively).
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In groups II and III of clinical observations, staphylo-
cocci and enterobacteriaceae were also the main
causative agents of wound infection. As a result of post-
operative local treatment of wounds with iodopyrone
solution, the frequency of bacterial isolation from
wounds decreased by 34.78%, and dioxidine solution by
25.0%. In the first case, the seeding rate of gram-positive
bacteria decreased by 27.54% (p<0.05), and gram-nega-
tive bacteria by 7.24% (p>0.05). In the third group of
clinical observations, the isolation of gram-positive mi-
croflora decreased by 7.59% (p>0.05), and gram-nega-
tive microflora by 17.31% (p<0.05).

Prior to the start of treatment with low-frequency ul-
trasound in group IV, the causative agents of purulent-
inflammatory processes were staphylococci in 46.73% of
cases, Enterobacteriaceae in 31.01%, streptococci in
9.81%, and non-fermenting literate bacteria in 10.45%.

After three sessions of wound treatment with ultra-
sound in combination with iodopyrone, the frequency of
excretion of gram-positive microflora decreased by
29.08% and gram-negative microflora by 16.67% com-
pared to the initial data (p<0.05). Moreover, staphylo-
cocci were isolated by 22.87% less (p<0.05), E. coli - by
4.9% less, streptococci - by 6.22%, and non-fermenting
gram-negative bacteria - by 6.53% (p>0.05).

In group V patients, wound sounding was carried out
through a mixture of 1% iodopyrone solution and 5%
ascorbic acid solution. At the same time, the antibacterial
properties of the combined effect of ultrasound and
iodopyrone were significantly enhanced. The frequency
of isolation of bacteria from wound biopsies after three
sessions of treatment with this method decreased by
53.57%: by 32.56% of gram-positive microflora and by
24.99% of gram-negative microflora (p<0.05).

Treatment of wound surfaces with low-frequency ul-
trasound through a 1% dioxidine solution after three
voicing sessions led to a decrease in the frequency of
bacterial isolation from wound biopsies by 32.14%. At
the same time, gram-positive microorganisms were ex-
creted 7.14% less (p>0.05), and gram-negative microor-
ganisms - by 24.99% (p<0.05). The obtained data show a
predominant bactericidal effect of low-frequency ultra-
sound in combination with dioxidine on gram-negative
bacteria.

The defocused plasma flow of argon in the proposed
mode had a more effective effect on gram-negative bac-
teria than on gram-positive ones. Thus, the frequency of
excretion of staphylococci and streptococci from the
wounds of patients after the third treatment with plasma
flows of argon decreased by 22.57%, Enterobacteriaceae
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- by 32.26% and non-fermenting gram-negative bacteria
- by 4.84%.

During bacteriological control of the efficacy of local
treatment of purulent-inflammatory processes of soft tis-
sues, 1122 strains of S. aureus were isolated from wound
biopsies in 355 patients. In all isolated cultures of
Staphylococcus aureus, the ability to produce plasma
coagulase, lecithinase, hemolysin and DNA-ase, as well
as to ferment mannitol under anaerobic conditions, was
studied.

It was noted that when comparing the frequency of
isolation of S. aureus strains before and after treatment
of wound surfaces during five days of postoperative
treatment with hydrophilic ointments, iodopyrone or
dioxidine solution, there were no statistically significant
differences in the results for all studied parameters
(p>0.05).

115 strains of S. aureus were isolated from wound
biopsies of group IV patients after surgery. Of these, 109
strains (94.78%) caused coagulation of blood plasma,
113 strains (98.26%) lysed erythrocytes and fermented
mannitol, 111 strains (96.52%) had lecithinase activity.
After the third sounding of wounds through iodopyrone
solution, 66 strains of Staphylococcus aureus were iso-
lated from biopsy samples. At the same time, the fre-
quency of isolation of plasma-coagulating staphylococci
decreased by 20% (p<0.001), those producing hemolysin
- by 32% (p<0.01), lecithinase - by 16% (p=0.001), those
with DNA ase - by 5% (p=0.045), fermenting mannitol -
by 24% (p<0.001).

In the process of exposure to wounds with ultrasound
through a mixture of iodopyrone and ascorbic acid
(group V) on the fifth day of the postoperative period,
the frequency of isolation of S. aureus strains with typi-
cal enzymatic properties also decreased markedly. Thus,
the number of strains with plasma-coagulating and he-
molytic activity decreased by 67% (p<0.05 and p>0.001,
respectively). The frequency of isolation of S. aureus
with a lecithinase trait decreased by 22% (p<0.01), with
DNA-ase capacity by 19% (p<0.05), and fermenting
mannitol by 52% (p<0.01).

The addition of ascorbic acid to the iodopyrone solu-
tion during wound sounding led to a significant decrease
in the enzymatic activity of Staphylococcus aureus. For
example, after the third session of wound treatment with
ultrasound in combination with iodopyrone and ascorbic
acid, the frequency of isolation of strains of S. aureus
that produce hemolysin and ferment mannitol was lower
than after ultrasound in combination with iodopyrone
(p=0.034 and p=0.022, respectively).
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In 710 strains of E. coli isolated from the wounds of
355 patients before and after each session of local treat-
ment of purulent-inflammatory processes of soft tissues,
biochemical properties and mobility were studied.

Under the influence of low-frequency ultrasound
through a dioxidine solution, the frequency of isolation
of Escherichia coli strains from wound biopsies that
changed enzymatic activity and lost mobility (p<0.01
and p<0.05, respectively) increased. In particular, the
seeding frequency of E. coli strains unable to ferment
glucose and decarboxylate lysine and ornithine increased
by 52.3% (p=0.02), fermentation of maltose and manni-
tol by 40% (p=0.03), glucose by 80% (p<0.001).

Exposure to wound surfaces with ultrasound in com-
bination with iodopyrone and ascorbic acid caused a
66.7% decrease in the frequency of isolation of E. coli
strains fermenting glucose, lactose, maltose, and manni-
tol (p<0.05), and a 66.7% increase in the number of non-
motile strains of Escherichia coli (p=0.016).

The modulating effect of the plasma flow of argon on
the biological properties of clinical strains of E. coli iso-
lated from wounds after appropriate treatment compared
to the effect of ultrasound was insignificant and in all
cases almost the same (p>0.05 according to all biochem-
ical tests).

Thus, the most pronounced modulating effect on the
biological properties of E. coli strains isolated from
wounds is low-frequency ultrasound in combination with
dioxidine, as well as in combination with a mixture of
iodopyrone and ascorbic acid.

Analysis of the results of in vitro studies showed that
the viability of S. aureus under the influence of chemical
and physical factors decreased compared to the survival
of Staphylococcus aureus in a control tube with saline.
The greatest antibacterial effect on Staphylococcus au-
reus was exerted by the combined effect of low-frequen-

JESM 2023 | Issue 4 | Volume 1

cy ultrasound with a mixture of iodopyrone solution and
ascorbic acid. At the same time, lg 2.55+0.02 and Ig
3.67+0.03 CFU, respectively (p>0.05) survived. Sound-
ing microbes through a 1% dioxidine solution caused a
pronounced bactericidal effect on Staphylococcus au-
reus, but it turned out to be weaker than after treatment
of the culture with low-frequency ultrasound in combina-
tion with iodopyrone (p<0.05).

When analyzing the results of the influence of physi-
cal factors on the enzymatic properties of S. aureus, it
was revealed that ultrasonic cavitation in combination
with a mixture of iodopyrone and ascorbic acid solution
had the greatest effect on them. At the same time, out of
30 cases, compared to the results of cultures in the con-
trol experiment (saline), 21 strains (70.0%) lost plasma
coagulase, 18 strains (60.0%) - lecithinase, 20 (66.67%)-
hemolysin, 19 (63.33%) - DNA-ase, and 18 strains
(60.0%) did not ferment mannitol under anaerobic condi-
tions (p<0.001).

After treatment of S. aureus culture with ultrasound
and iodopyrone solution, these indicators are slightly
lower compared to the previous group. For example, 14
strains of staphylococcus (46.67%) became coagulase-
negative, 12 strains (40.0%) did not produce lecithinase,
15 strains (50.0%) did not produce hemolysin, 11 strains
(36.67%) (p>0.05) did not ferment mannitol, 9 strains
(30%) did not ferment mannitol (p<0.05).

The sound of S. aureus strains through a dioxidine
solution led to the loss of the above-mentioned enzymes
in 1-3 strains (3.33 - 10.0%), which is much less com-
pared to the treatment of these strains with an iodopy-
rone solution or a mixture of iodopyrone and ascorbic
acid (p<0.001).

Plasma flows of argon had a slight effect on the en-
zymatic activity of S. aureus: 2 strains (6.67%) lost
plasma coagulase and lecithinase, and 3 strains (10.0%)
did not secrete hemolysin (p>0.05). DNA-ase activity
and the ability to ferment mannitol did not change.

Analysis of the results of the studies revealed a high
bactericidal effect of argon plasma flows on control
strains of E. coli compared to the results of cultures in
other experiments.

The greatest modifying effect on the enzymatic activ-
ity and mobility of control strains of E. coli was exerted
by low-frequency ultrasound in combination with dioxi-
dine. After this treatment, 8 strains (26.67%) of Es-
cherichia coli lost the ability to ferment glucose, 10
strains (33.33%) lost their ability to ferment lactose, and
9 strains (30.0%) became immobile. These results are
statistically significant in relation to the results of cul-
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tures of the initial suspension of E. coli, as well as after
treatment with a dioxidine solution and low-frequency
ultrasound through iodopyrone (p<0.001). The addition
of ascorbic acid strains to iodopyrone contributed to the
transformation of the initial biochemically active, mobile
strains into glucose- and lactose-negative (13.34% each),
and 16.67% (5 strains) lost their mobility under these
conditions (p<0.05). Plasma flows of argon had a weak
modifying effect on the enzymatic activity and motility
of Escherichia coli.

Thus, the greatest bactericidal effect on control
strains of E. coli is exerted by plasma flows of argon.
The bactericidality of low-frequency ultrasound in com-
bination with iodopyrone solution was an order of mag-
nitude lower compared to the effect of a plasma jet of
argon (p<0.05). The modulating effect on the enzymatic
properties and motility of E. coli was significant after
sounding through a dioxidine solution. Plasma flows of
argon and ultrasound in combination with iodopyrone
did not affect the biological properties of Escherichia
coli.

Analysis of the survival rate of control strains of K.
pneumoniae depending on the effect of various factors
on them showed that plasma flows of argon had the
greatest bactericidal effect.

Compared to the viability of Klebsiella in saline, the
bacteria after treatment with the plasma jet were seeded
in an amount 4 orders of magnitude less, which amount-
ed to 1g 2.50+0.01 CFU/ml (p<0.05). A slightly smaller
antibacterial effect was obtained after exposure to Kleb-
siella with low-frequency ultrasound through a dioxidine
solution: Ig 3.12+0.06 CFU/ml (p<0.05) survived. Ap-
proximately the same result was obtained after exposure
to ultrasound in combination with iodopyrone and ascor-
bic acid: the amount of CFU/ml was Ig 3.1 6+0.07
(p>0.05 compared to the effect of plasma flows).

Treatment of control strains of K. pneumoniae with
ultrasound through iodopyrone solution reduced the
amount of CFU/mL by three orders of magnitude com-
pared to baseline data (p<0.05), but this effect was
weaker than after ultrasound in combination with dioxi-
dine or in combination with a mixture of iodopyrone so-
lution and ascorbic acid, and especially after irradiation
with argon plasma (p<0.05).

When studying the effect of physical factors on the
enzymatic activity of K. pneumoniae in vitro, it was
found that the largest number of Klebsiella strains with
altered enzymatic properties, as well as in vivo, was ob-
tained after exposure of bacteria to low-frequency ultra-
sound through a dioxidine solution. At the same time,
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36.67% of the strains lost the ability to ferment glucose,
26.67% of lactose and 10.00% of mannitol, did not uti-
lize sodium citrate of 10.00% of strains, and did not hy-
drolyze urea of 20% of Klebsiella (p<0.05).

Changes in the biochemical activity of Klebsiella af-
ter exposure to low-frequency ultrasound through a mix-
ture of iodopyrone and ascorbic acid were somewhat
weaker (p<0.05), and plasma flows of argon and ultra-
sound in combination with iodopyrone had practically no
effect on the enzymatic properties of K. pneumoniae.

Thus, the results of our research indicate that in the
treatment of purulent wounds by physical methods, their
effectiveness largely depends on the species composition
of the wound microflora, and this must be taken into ac-
count in order to achieve an early clinical effect.

DISCUSSION

nalysis of the obtained data allows us to talk

A about a pronounced bactericidal effect of all

physical factors studied in the work on the

control strains of S. aureus [19, 20]. But the greatest an-

timicrobial activity against staphylococci is shown by

low-frequency ultrasound in combination with a mixture

of iodopyrone and ascorbic acid. At the same time, the

enzymatic properties of S. aureus change with a high
degree of reliability [21].

The analysis of the data obtained showed that argon
plasma flows and low-frequency ultrasound with differ-
ent conductive media caused a pronounced bactericidal
effect [22]. But the most significant antimicrobial effect
on the microflora of purulent wounds was exerted by
low-frequency ultrasound in combination with a mixture
of iodopyrone and ascorbic acid [23].

Analysis of the obtained data allows us to conclude
that low-frequency ultrasound in combination with 1%
iodopyrone solution has a more effective effect on gram-
positive wound microflora than on gram-negative ones
[24].

The results obtained indicate a high bactericidal value
of low-frequency ultrasound in combination with
iodopyrone and ascorbic acid against both gram-negative
and gram-positive microorganisms [25].

Treatment of wound surfaces with plasma flows of
argon or low-frequency ultrasound through dioxidine
revealed no statistically significant changes in the enzy-
matic activity of S. aureus [26].

We found that as a result of exposure to wound sur-
faces with hydrophilic ointments, iodopyrone solution,
argon plasma flows and low-frequency ultrasound in
combination with iodopyrone, no statistically significant
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changes in biochemical properties and loss of mobility of
Escherichia coli strains were observed. After treatment
of wounds with a dioxidine solution, the frequency of
isolation of E. coli strains fermenting mannitol and mal-
tose (p=0.025), decarboxylating lysine (p=0.034) de-
creased compared to the initial data.

If we compare the modulating effect of ultrasound in
different conductive media on the biochemical properties
and mobility of clinical strains of E. coli, the effect of
ultrasonic cavitation through a dioxidine solution was
predominant compared to wound sounding through
iodopyrone, but comparable in many indicators with the
effectiveness of the same effect on the wound by ultra-
sound in combination with a mixture of iodopyrone and
ascorbic acid [27].

The analysis of the data obtained in our work allows
us to conclude that the bactericidal effect of low-fre-
quency ultrasound in vivo and in vitro depends not only
on the chemical nature of the conductive medium, but

also on the species composition of the wound microflora.
This is confirmed by the results of the study of the en-
zymatic activity of bacteria under similar conditions.

As for the use of plasma flows of argon for local
treatment of wounds, its bactericidal effect has been es-
tablished mainly on gram-negative microflora, but no
significant changes in the biochemical properties of bac-
teria preserved after exposure to them in vivo and in vit-
ro were found in our work.

CONCLUSION

he antimicrobial effect of physical factors in
I the postoperative treatment of purulent-in-
flammatory processes of soft tissues depends
not only on the physical method of impact on the wound
but also on the species composition of the microflora.
Low-frequency ultrasound in combination with dioxidine
effectively affects gram-negative wound microflora (E.

coli, K. pneumoniae).

Clinical strains of gram-positive bacteria, in particu-
lar S. aureus, are sensitive to the action of low-frequency
ultrasound through iodopyrone solution. Ultrasonic cavi-
tation through a mixture of iodopyrone and ascorbic acid
has an antimicrobial effect on both gram-positive and
gram-negative microorganisms. In vitro testing of con-
trol strains of S. aureus, K. pneumoniae, and E. coli in
combination with 1% dioxidine solution, or 1% iodopy-
rone solution, or a mixture of 1% iodopyrone solution
and 5% ascorbic acid solution, confirms the results of
studies of clinical strains of wound infection pathogens.
Plasma flows of argon in the treatment of purulent
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wounds provide a pronounced antibacterial effect mainly
on gram-negative bacteria, which is confirmed by in vit-
ro studies.

With a differentiated approach to the use of physical
factors in the postoperative treatment of purulent wound
infection, microbiological monitoring of biopsy material
is advisable. Ultrasound debridement of purulent wounds
in combination with dioxidine solution is recommended
for wound infection caused by gram-negative bacteria,
and in combination with iodopyrone solution for gram-
positive wound infection. In cases where the purulent
inflammatory process of soft tissues is caused by a mixed
infection, it is advisable to treat wounds with low-fre-
quency ultrasound through a mixture of iodopyrone solu-
tion and ascorbic acid. The use of argon plasma flows in
the treatment of purulent wound infection is recom-
mended when gram-negative bacteria predominate in the
wound.
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YUMSHOQ TO'QIMALAR XIRURGIK INFEKT-
SIYASINI DAVOLASH USULLARI SAMA-
RADORLIGINI QIYOSIY BAHOLASH
A.S. Gadlen!, D.R.Monradl,
A.0.Oxunov?, I.B.Xamdamov3
ITuluza universiteti
2Toshkent tibbiyot akademiyasi
3Buxoro tibbiyot instituti
ABSTRAKT

Dolzarbligi. Jarrohlik infektsiyasining ko'p tomon-
lama mikrobiologik etiologik omili va antibakterial
preparatlarga nisbatan farqlangan sezgirlik mavjudligi
yiringli yaralarning mikroflorasiga ta'sir ko'rsatishning
yanada samarali vositasi va usullarini ishlab chiqish
zarurligini aniqlaydi.

Material va usullar. Tadqiqot Tuluz universiteti
Mikrobiologiya ilmiy markazi va Toshkent tibbiyot
akademiyasi klinikasi negizida amalga oshirildi. Yaran-
ing yiringi va biopsiya materiallari bakteriologik
tadqiqotlari o'tkazilgan.

Natijalar. Dioksid eritmasi orqali yaralanish gramm-
manfiy bakteriyalarga qarshi eng samarali bo'lib, ultra-
tovush kavitatsiyasi iodopyron bilan birgalikda gramm-
pozitiv mikroorganizmlarga qarshi eng samarali
hisoblanadi. Yiringli yaralarni iodopyron eritmasi va
askorbin kislotasi aralashmasi orqali past chastotali ultra-
tovush bilan davolash gramm-musbat va gramm-manfiy
mikroblarga qgarshi samarali bo'ladi. Argon plazma oqim-
lari asosan gramm-manfiy bakteriyalarga yuqori bakterit-
sid ta'sir ko'rsatadi.

Xulosa. Olingan ma'lumotlar yara mikroflorasining
turi va tarkibiga qarab yiringli yaralarni davolashning
fizik usulini tanlash zarurligini asoslaydi.

Tayanch iboralar: Yumshoq to'qimalarning xirurgik
infektsiyasi, davolashning fizik usullari, mikrobiologik
xususiyatlari
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CPABHUTEI/IBHAS OHEHKA 2O0®EKTUBHOC-
TH METO/OB JEYEHUSI XUPYPTUTYECKOM
UHOEKINU MATKNX TKAHE
A.CTannen!, [I.P.Mounpan!,
A.0.Oxynog?, U.b.Xamnamon3
ITyny3ckuil yHUBEPCUTET
2TamKeHTCKasi MEeMUIMHCKAs aKaieMust
3byxapckuil MeTUIMHCKUI MHCTUTYT
ABCTPAKT

AKTyaJbHOCTh. Hasmmare MHOTOTpaHHOTO MUKPOOHO-
JIOTUYECKOTO 3TUOJIOTMYECKOro (pakTopa XUpypruyec-
Koii uH(pekuuu U audgepeHIMpoBaHHAs YYBCTBUTEIb-
HOCTb K aHTUOAKTEepUANIbHLIM MpenapaTaM ONpefessieT
HEOOXOIUMOCTh pa3paboTku 6osee 3(hPEeKTUBHBIX CPefl-
CTB W METOMOB BO3MIEWCTBUS HA THOMHYIO MHKPOQIIOpY
paH.

Marepuan u meronsl. ViccnenoBanusi TpoBOVIIICH
Ha 0a3e HAY4YHOro LEHTpPa MUKPOOMOJIOTMU U KIIMHUKU
TamkeHTcKoll MeAUUMHCKOW akajeMuu. [IpoBogunuch
0aKTepuOJIOTUYECKUE WCCIIECIOBAaHUS PAHEBBIX OTHeJIsie-
MBbIX paH 1 OMOIICHOHHOI'O MaTepuana.

PesyabraTel. O3ByumBaHWe paH dYepe3 pacTBOP
AUOKcHUIMHA Haubosee 3(@EeKTUBHO B OTHOLUEHUU
rpaMOTpULATEbHBIX OaKTepuil, a yJabTpa3ByKOBas
KaBUTalMs B COYETAHUU C MOJONUPOHOM - B OTHOLLIEHUU
IPaMIOJIOKUTEIBHBIX MHMKpoopraHusmon. O6paboTka
THOMHBIX paH HU3KOYACTOTHBIM YJIBTPAa3BYKOM uepe3
CMeChb pacTBOpa MOJOMUPOHA U ACKOPOMHOBOKN KUCJIOTbI
a(p(peKTMBHA B OTHOLICHUWM KaK TPAMIOJIOXKUTENbHbIX,
TaK M TpaMOTpULATENbHbIX MUKpPoOOB. IlnazMeHHbIe
MOTOKU aproHa oOJIAal0T BbICOKUM OaKTepULUIHLIM
NIEICTBUEM TPEUMYIIECTBEHHO Ha TPaMOTpUlIATELHbIC
OaxkTepun.

3akiawyenue. [lonydeHHble laHHbIE OOOCHOBBIBAIOT
HEOOXOIUMOCThL BbIOOpa (PU3MUYECKOr0 METOfA JICYCHUS
THOMHBIX paH B 3aBUCUMOCTH OT BHJIOBOIO COCTaBa
paHeBoi MUKPOQJIOPHI.

KuaioueBsie cioBa: Xupypruueckass MH(EKIUS MST-
KUX TKaHel, (pu3ndecKrue MeTOfIbl JIeUeHUs, MUKPOOHO-
JIOTUYECKAsl XapaKTEPUCTHUKA
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