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THE EFFECT OF A 25% DIMETHYL SULFOXIDE SOLUTION AND THECOMBINED
USE OF ULTRAVIOLET IRRADIATION OF THE WOUND ON THE RESISTANCE OF THE
MICROFLORA OF PURULENT WOUNDS

Latipov Orif Zaripovich Email: latipov1967@gmail.com

Bukhara State Medical Institute named after Abu Ali ibn Sina, Uzbekistan, Bukhara,
st. A. Navoi. 1 Tel: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v" Resume

The purpose of the study was: to study the effect of physico-chemical methods on the resistance
of microflora when using a 25% solution of dimethylsulfoxide and UFO wounds.

Resistance to 15 antibiotics was studied in 62 patients with purulent soft tissue diseases, on the
day of admission and in the dynamics of local treatment. Patients, depending on the method of
treatment, were divided into two groups: I-group 27 (43.5%), a 25% solution of dimethylsulfoxide
was used as local treatment, 11 - group 35 (56.5%) patients had a combined use of a 25% solution of
dimethylsulfoxide and UV wounds. The results of the study showed that a 25% solution of dimethyl
sulfoxide, in additionto the bactericidal effect, has the property of suppressing the resistance of
microflora. When they are used in combination with the wound UFO, the suppression of the
resistance of the wound microflora increases. When they are used in combination with the wound
UFO, the suppression of the resistance of the wound microflora increases.

Keywords: purulent wound, resistance, dimethylsulfoxide.

BJIMSAHUE 25%-HOI'O PACTBOPA JTUMETUJICYJIb®OKCHUJIA U
KOMBUHNPOBAHHOI'O MNIPUMEHEHUA YJIbTPA®HOJETOBOI'O OBJTYYEHUSI
PAHBI HA PEBUCTEHTHOCTBH MUKPO®JIOPbI THOUHBIX PAH

Jlamunoe Opugh 3apunosuy Email: latipov1967@gmail.com

Byxapckuii rocyjapcTBEeHHbIH MEIUIIUHCKUA HHCTUTYT UMeHU AOy Anu nbn Cunbl, Y30€KucTaH,
r. Byxapa, ya. A. HaBowu. 1 Tem: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v’ Pestome

Henvo uccnedosanuna 0Ovin0: uyUUmMb 6AUAHUE UUKO-XUMUUECKUX MEMO008 HA
DPe3UCHMEHMHOCIb MUKPOPAOPbL HPU UCHONb306aHUU 25 %-H020 pacmeopa OUMemuacynb@oKcuoa
u Y®O na panwot.

Pezucmenmnocmo k 15 anmubuomuxam oOvina uszyuena y 62 nayuenmos ¢ ZHOUHbIMU
3a001e6aHUAMU MAZKUX MKAHEll 6 O0€Hb NOCHYNIeHUA U 68 OUHAMUKE MEeCHHO020 JleUeHUsl.
Ilayuenmul, 6 3a86ucumocmu om memooa neuenus, Ovliu pazoeienvl Ha 0ée zpynnol: I-a epynna -
27 (43,5%), 6 kauecmee mecmnozo nevenusn npumensanca 25% pacmeop oumemuncynvghoxcuoa, 11-
A e2pynna - 35 (56,5%) nayuenmoes, Komopsim npoeoouIocy Komounuposannoe npumenenue 25%
pacmeopa oumemuiacyavghoxcuoa u Y@D-oonyuenusn pan. Pezynomamul ucciedosanus nokasanu,
umo 25%-uwvtit pacmeop oumemuncyib@oxcuoda, HOMUMO OAKMEPUUUOHO20 Oelicmeus, 00aadaem
C60IICIMEOM NO0AGNAMY PEUCHEHMHOCMb MUKpoghaopbl. Ilpu ux ucnonvizosanuu ¢ couemanuu c
panesvim YDO ycunueaemca nooasjieHue pe3ucmeHmuHocmu paneeou muxpodhropwl. Ilpu ux
ucnonv3oeanuu 6 codemanuu c panesvim YDO ycunusaemca nooaeneHue pe3UCHMEHMHOCHU
panesoit mukpoghiopeoi.

Knwouegwle cnosa: znoiinasa pana, peaucmeHmHoCms, OUMEMUICYTbPHOKCUO.
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WHUPUHIJIA )KAPOXATJIAP MUKPOOPTAHU3MJIAPU PESUCTEHTJIUTUT A
25%-JI1 JUMEKCHU/ BA YJIbTPABUHA®IIA HYPJIAPHUHI' KOMILJIEKC
YCYJIJA KYJJIAIIHUHI TABCUPHU

Jlamunoe Opugh 3apunosuy Email: latipov1967@gmail.com

A6y amu n6 Cuno Homuaaru byxopo naBnat THOOHET MHCTHTYTH Y36ekucToH, Byxopo .,
A.Hagowii kyuacu. 1 Tex: +998 (65) 223-00-50 e-mail: info@bsmi.uz

v’ Pestome

Taokukomuunz maKcaou: UupuHziu xcapoxamiaapuu oagonawoa 25%nu oumemucyighokcuo
ypummacuoan eéa YbH pouioananzan xonoa @uzuk-Kumésuil ycyaiapHuHz MUKpogaiopanune
Kapuiuauzuza masCUpunu Pp2anuuioan uoopam.

bapua 6emopnap Kabyn KuauHzaH KyHU 64 MAXAIIUE 0A60NAWl OUHAMUKACUOA HOMUIOK
MYKUMANapHuHz HUpuHeIu Kacainukiapu oynzan 62 nagap oemopoa 15 anmubuomukza
pe3ucmenmiuk ypzanunou. bemopnap, oasonaw ycynuza kapao, uxkku zypyxea oyaunean: 1-zypyx-
27 (43,5%), 25% oumemun cynghoxcuod spummacu maxaniuii 0agonawl cupamuoa uniiamuiza,
Il 2ypyx 35 (56,5%) 25%nau oumemun cyaghoxcud spummacu éa yrompadunaguia wyprap ounan
oupzanukoa oasonanzan. Ta0Kkuxom nHamudicanapu wiyHu Kypcamouku, OUmMemun cyagroKCUOHUHZ
25%nu apummacu 6axkmepumcud mavcupuoan mawiKapu MUKpoO@OIOPAHUHZ Pe3UCHEeHMIUSUHU
nacaimupuw xycycuamueza 32a. Ynapuu ncapoxamuu YBH ounan oupzanuxkoa Kyananzanoa, apa
MUKpoghiopacununz pezucmeHmauuHu nacaumupuuiza IpUuuiou.

Kanum cyznap: iupunznu scapoxam, pe3ucmeHmauK, OUMEemuacyib@oKcuo 3pummacu.

Relevance

pidemiological studies of a number of creators demonstrate that purulent wounds are considered
Eone of the most important tasks of progressive medicine. The significance of this problem
determines the widespread occurrence of purulent-inflammatory diseases and postoperative purulent
complications, an increase in cases of generalization of infection, as well as the increasing ability of
antibiotic-resistant strains of microorganisms [4, 6, 9, 17]. One of the most common postoperative
complications in the surgicaltreatment of diseases of various etiologies is the development of purulent
infection, which accounts for 15-25% of all causes of nosocomial infection. The incidence of infection
depends on the type of surgery: clean wounds — 1.5-6.9%, conditionally clean — 7.8-11.7%,
contaminated — 12.9-17% and purulent-10-40%. Mainly the causative agent is S. aureus [1, 5, 8, 12].

Economic costs in the treatment of patients with wound infection are increasing, which
significantly undermines the state budget of the surgical hospital.

Another element of increasing the frequency of surgical infection is considered microbial
contamination of wounds in the field of surgical intervention against the background of increased
resistance, as well as virulence of nosocomial microflora [3, 14. 16, 18].

Intensive interest in the problem is explained by the fact that together with the formation of new
technologies and the development of medicine, definitions about the course of the wound process arise
and change [5, 18].

Currently available bactericidal substances, physiological, chemical and biological methods in a
separate version are not always sufficiently effective [8].

Medical science and practice face an urgent need to find affordable and, at the same time, effective
medicines and approaches to the treatment of wound infection that meet modern requirements. Solving
this problem requires deep knowledge of the pathogenesis of the wound process, the microbiology of a
purulent wound [7, 9, 10, 13, 17].

For this reason, the flow of new attempts to find solutions to this problem, which is capturing the
mindsof medical professionals, scientists and experts, continues unabated.

In a large number of publications, the authors unanimously agree that one of the most significant
reasons for the increase in the frequency and severity of purulent infection in surgery in modern
conditions is the widespread spread of antibiotic-resistant strains of microorganisms and the decreasein
the effectiveness of antibiotic therapy. It is especially important to take this into account in the
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development of purulent-inflammatory complications in the postoperative period, when the infectious
process is caused by hospital flora, whose antibiotic resistance is most pronounced [5]. In the current
conditions,an important role in the treatment program is assigned to adequate antibacterial therapy, the
correct choice of which is impossible without taking into account the microflora that caused the
purulent- inflammatory process. Underestimation of this factor leads to a prolonged course of the
disease, and not rarely to a fatal outcome.

The aim of the study was to study the effect of physico-chemical methods on the resistance of
microflorawith the combined use of a 25% solution of dimethylsulphoxide and the Ural Branch of the
Russian Academy of Sciences.

Material and methods

The data of examination and treatment of 62 patients with purulent soft tissue wounds of various
etiologies who were treated in the purulent surgical department of the clinical base of the Bukhara State
Medical Institute in 2018-2020 were analyzed.

The examined patients underwent an emergency operation on the day of admission: opening of the
purulent focus and sanitation of the purulent cavity with an antiseptic 3% solution of hydrogen
peroxide, after drying, sanitation was performed with a chemical solution of 25% dimethylsulfoxide,
followed by the application of levomekol ointment and an aseptic gauze dressing soaked with 25%
hydrogen peroxide. with a solution of dimethyl sulfoxide. From the first day out of wound isolation,
weconducted both qualitative and quantitative studies of the microflora, as wellas determined the daily
dynamics of the sensitivity of pathogenic microflora to our selected antibiotics. In the course of
treatment, a step-by-step selection of antibiotics for local and general use was carried out.

Depending on the treatment method, all patients were divided into 2 groups: comparison group |
and main group Il. I-groupy consisted of 27 (43.5%) patients who received local treatmente-
applications with 25% dimethyl sulfoxide solution, Il-group 35 patients with purulent soft tissue
diseases who underwent additional treatment of early UVB in two bio doses according to the
Dahlfeld-Gorbachev method using an OCN device.

Table 2.1 Distribution of patients depending on the type of treatment measures

Groups of patients with soft tissue Treatment method: after surgical treatment
wounds
I group (n=27) 25% dimethyl sulfoxide
11 group (n=35) 25% dimethylsulfoxidea
+UVB rass solution

In all patients of groups I, the dynamics of the treatment process and | was determined by the level
of resistance of microflora to antibiotics. In the course of treatment, taking into account dynamic changes
in microflora resistance a step-by-step selection of antibiotics for local and general use was carried out.
All patients were divided by gender and age according to the classification of age groups adopted at the
regional seminar of the World Health Organization in Kiev in 1963 [8]. Of the examined patients, 34
(54.8%) were male and 28 (45.2%) were female, aged 18 to 79 years (mean age was 49.7 years). The
majority of patients (80%) were at the most able-bodied age (from 20 to 50 years). The area of purulent

wounds in patients of the main and control groups averaged 37.8+10.265M2,

Of the 62 patients examined, 35 (56.4%) patients had purulent wounds after various purulent
surgical diseases of soft tissues, such as phlegmon, abscess, suppurated hematoma, panaritcium,
decubitus, purulent fistula, and 27 (43.6%) patients had suppurated postoperative wounds.

The method of wound rehabilitation 25%-is applied with a 25% dimethyl sulfoxide solution.
It should be noted that according to the results of earlier research conducted by the staff and our
departments, it was proved that the 25% concentration of dimethylsulfoxide is the optimal dosein
terms of the bactericidal properties of the solution. Based on this, we decided to study the effect of a
25% concentration of dimethylsulfoxide solution on the resistance ofmicroflora.

Immediately after surgical treatment of the acute purulent focus of the disease, sanitation was
performed with a 25% dimethyl sulfoxidesolution and gauze napkins moistened with the same

N
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solution were applied to the wound. After performing all these steps, the wound wastamponed with the
same gauze cloth soaked with a 25% dimethylsulfoxide solution. The top was fixedwith aseptic gauze
bandages once a day.

Method of conducting the Ural Federal District of the Russian Federation

Local UVR of the wound in the examined patients was performed using standard devices OKN-11
and UVR-B (1988), with the following technical characteristics:

For ease of operation, the UFO-B device is equipped with a timer that allows you to adjust the
exposurewith an accuracy of 1 second.

In the dosage of UV rays, we used the Dahlfeld-Gorbachev method, which, in our opinion, is the
most optimal, simplest of the many known methods for the dosage of UV radiation when used in
medical practice.

The methodology is based on the following criteria:

- cutaneous erythema

- exposure time

- distances from the radiation source to the pathological focus.

The determination of bio dose was performed with a Gorbachev bio dosimeter, in the abdominal
region,at a distance of 50 cm. The intensity of UV radiation is inversely proportional to the square of
the distance from the source. Therefore, if we take the radiation intensity at 50 cm as a unit, then at 100
cmit will be equal to¥%, at 70 cm -'4, and at 35 cm-2 bio doses.

Obijective assessment of the course of general and local manifestations of the process was carried
out according to subjective indicators (the nature of wound discharge, resorption of infiltrate, the state
of wound edges, features of granulation tissue development and epithelialization) and objective
signs (body temperature, general clinical blood test, leukocyte intoxication index, concentration of
medium-molecular peptides in blood serum,

The resistance of microflora to antibiotics was determined by the disco-diffusion method (DDM).
Which is based on the ability of ABPS to diffuse from the paper disks soaked in them into the nutrient
medium, inhibiting the growth of microorganisms sown on the agar surface.

Outcomes and Discussions

The results of the study of group I patients revealed the following:

One of the characteristic criteria for assessing the wound process was the determination of the level
ofmicrobial contamination, the identification of the species composition of microflora and the timing
of wound cleaning. In most cases, pathogenic staphylococcus was seeded in patients, out of 27
patients, 9 (33.3 %) in the form of monoculture and 18 (66.7%) in associations. The risk of proteus
detection was in 16 cases. This was followed by enterococci detected in 14 cases. Escherichia coli was
present in10 (13.9%) cases, streptococci in 6 cases, cand Pseudomonas aeruginosa was seeded in 2
(2.8%) patients. This study showed that the microbiological composition of wounds is quite diverse,
despite the prevalence of individual pathogens. The spectrum of resistance of microorganisms to
antibacterialdrugs varies significantly, which indicates the absence of a universal antibacterial drug.

Dynamic control of the level of microbial contamination of purulent wounds in patients of this

group revealed that at the time of admission, microbial contamination averaged 108 mt/g, and on the
next dayafter surgical treatment of the wound with the application of an ointment dressing, its values

were 109 mt/g.

The analysis of the dynamics of sensitivity of microflora from the isolation of purulent wounds
revealeda number of interesting points, namely: in the treatment of purulent wounds with the use of
dimethylsulfoxide solution, an increase in sensitivity to antibiotics was noted. The number of antibiotics
to which the microflora becomes sensitive increases over time. In the course of treatment, the
microflora becomes sensitive to new antibiotics, which were not observed before treatment.

The maximum peak of expected results was achieved starting from the 8th - 9th day of treatment.

At the same time, during treatment, on the 8th - 9th day, the maximum increase in the sensitivity of
pathogenic microbes to antibiotics was noted. As can be seen from Table, the seeded microflora of
purulent wound secretions obtained on the day of admission of patients, of the 15 antibiotics we
selected, only 26.7% were sensitive. By the third day of treatment, the sensitivity to antibiotics
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increased to 40%, by the 4th, 5th, 6th, 7th, 8th and 9th days, there was a further increase in the
sensitivity to antibiotics of the seeded microflora, so 53,3%, 73,3%, 73,3%, 80%, 86,7% accordingly.

The analysis of the study of the dynamics and sensitivity of micro flora from the isolation of
purulent wounds Il of group patients revealed the following features, namely: in the treatment of
purulent wounds with the combined use of m UFO and a solution of 25% dimethylsulfoxide in two bio
doses, a dynamic increase in sensitivity to antibiotics was noted during treatment. In dynamics, the
amount of antibiotics increases, to which the microflora becomes more sensitive. In the course of
treatment, as inthe previous group, the microflora becomes sensitive to new antibiotics, to which there
was nosensitivity on the day of admission.

In contrast to the I-group, the maximum peak of expected results was achieved starting from 6-7
days after treatment, being 1-2 days ahead of the control groupy.

At the same time, in the course of treatment, by 6-7 days, the maximum increase in the sensitivity
of pathogenic microbes was noted. As can be seen from Table2, the microflora of secretions of
purulent wounds IT of group II patients on the day of admission of 15 antibiotics, only y 20% were
sensitive. By the second day of treatment, the sensitivity to antibiotics in the lake increased to 33.3%,
by the 3rd, 4th, 5th and 6th days, there was a further increase in the sensitivity to antibiotics of
pathogenic microflora. 46,7%, 60%, 73,3%, 80% accordingly.

The average duration of treatment II in group II patients wase 4.5+0.6 days on average. Thus, our
study Il of group Il revealed the following features:

- starting from the third day of treatment, when us in 25% solution of dimethylsulfoxidea, an
increase in sensitivity to antibiotics of the pathogenic microflora of the wound is noted. At the same
time, the maximum effectiveness is achieved by 8-9 days of treatment. All this can affect both the
quality of treatment and the economic effect.

-the use of physico-chemical methods in combination with a 25% solution of dimethylsulphoxide
and UV radiation, starting from the second day of the appearance of the sensitivity of microflora new
antibiotics, to which microflora did not show sensitivity on the day of admission. Starting from the
third day of treatment, there was a dynamic increase in the number of antibiotics to which pathogenic
microflora are sensitive. With combined use, the percentage of microflora sensitivity to antibiotics in
the treatment process was higher than with their separate use, reaching the peak of indicators by the
5th - 6th days of treatment. The sensitivity of microflora to antibiotics has increased from 73.3% to
80%.

This situation makes it possible for the clinician to prescribe or change antibiotic for both general
and topical use in the course of treatment.

Conclusions

1.  The use of a 25% dimethylsulphoxide solution for the purpose of antiseptic solution in the
treatment of purulent wounds simultaneously suppresses the resistance of microflora.

2. When treating purulent wounds using a 25% dimethylsulphoxide solution, starting from the
third day, there is an appearance of sensitivity to new antibiotics.

3. The combination of physico-chemical methods with the use of a 25 % dimethylsulphoxide
solution and the Ural Branch of the Russian Academy of Sciences in two biodoses (according to
Dalfeldo-Gorbachov) increases the suppression of antibiotic resistance and microflora by 86%.
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