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NEPCHEKTHUBBI HCIIOJIb30BAHMSI ITPENNAPATOB CEPEBPA JUIA IOKAJIBHOT'O
JIEYEHUSA PAHEBOU UHO®EKIIUU

Yamoamos b.3., Lexxonos A.T.

Byxapckuit MeqMIMHCKU HHCTUTYT! , Byxapckuii 06,1acTHOH MEHOTONPOMUILHBIN MEUIMHCKUI
1eHTp?

v’ Pestome

Humomopgponozuueckue uccnedosanusn eviagunu, 4mo OoudgepeHyuposanHvlii Nn00X00 ¢
npumeHeHuem 08YXKOMNOHEHMHOU MA3U HA OCHOB8e UOHO8 cepebpa é couemanuu Iloeudon-iooom
c yuemom ¢hazvl meuenusn paneeozo npouecca npu jiedeHuu Panesoil uHpexyuu, 6 omauyue om
MPAouUYUOHHBIX MEMOO08 JIeHeHUS UMeem PAO NOJIOHCUMENbHBIX MOMEHmos. B uacmnocmu, na
2-2,5 ona 6vicmpee npoucxooum ouuwienue pauvt om ungexyuu, na 2,5-3,0 cymox ycxopsemcs
npouecc nepexooa pamnegozo npouecca uz | eo Il ¢azy, yyce na 4-5 cymku neuenusn
UUMON02UYEeCKas KAPMUHA CMEHAEMCA 60CNATTUMEIbHO-PEe2eHePAMmOPHbIM MUNOM YUMOZPDAMMBI,
KOmopasa xapaKxmepHa HeoC/10MCHEHHOMY MeYeHUI0 60CRAIUMENIbHOZ0 NpOoUeccd, maKice pe3Ko
YMEHbUIAEMCA KOJIUYUECINE0 ZHOUHO-HEKPOMUYECKUX, OUCPE2eHePamopHbIX OC0MCHEHUIl 6 paHe,
umo cnocoocmeyem OvIcmpomy pyoyesanuio U INUMeNU3AYUU ee NOCEPXHOCHU.

Knroueevie cnosa: panesas ungpexyusn, Iloeuoon-iiod, 06yxKomnoHenmHvle npenapamol
cepeopa

KAPOXAT HHOEKHMACUHHU JABOJIAIIIA KYMYII CAKJIOBYHA
BOCHUTAJAPUHMU KYJJIAIII UCTUKBOJIN

Xamoamos B.3., [lexxonos A.T.
Byxopo JlapnaT TuO6MET HHCTHTYTH . ByXOpO BUIOAT KT TADMOKIIM THOOMET MapKasu®

v’ Pestome

Lumomopghonozux maoKkukomnap wiyHu Kypcamoukxu, Hcapoxam UHDEeKUUACUHU Keuuul
OocKuunapuHu uHObGamza 012aH X004, UKKU KOMHOHEHMIU KYMYUl UOHIIAPU ACOCUOAZU MATIXAM
6a nOBUOOH — W00 pummacunu oudphepenyuanamean xonoa Kyanauwi, ooamuil 0asonaul
ycyanapuoan hapkiu paguuwioa oup Kanua uxcooun mavcup Kypcamaou. Xycycau, HcapoxamHuune
uHhexyuaoan mozananumu 2,0-2,5 KyHza me3pox, amanza owiuod, xncapoxam Keuut 60CKUUUHUHNZ
I 6ockuuoan II yu 6ockuuza ymuwiu 2,5-3,0 cymxaza mesnawaou. /lasonamnunz 4-5 cymxacuoa
UUMOMOPPOI02UK KYpURUWL ATNUNAHUWL HCAPAGHUHUNHZ ACOPAMIAHMAZAH KeYUuwu Moc 0yauo,
ANTURTIAHUWL PE2eHepamop MUnza y3zapaou, WYHUHZOEK XHCapoXamodzu HUPUHIU-HEKPOMUK
Xamoa OuczeHepamop acopamap Kamamuuo, ycapoxamoa (aon YaHOUKIAHUWL 64 INUMETUAUUS
Jrcapaénu Gownanaou.

Kanum cyznap: scapoxam ungexyusacu, I1o6u0on-ii00, uKKu KOMROHEHMAU KyMyul CaKioeuu
eéocuma.

PROSPECTS FOR THE USE OF SILVER PREPARATIONS FOR THE LOCAL
TREATMENT OF WOUND INFECTION

'Khamdamov Bakhtiyor Zarifovich, 2Dehkanov Aziz Tashpulatovich.
Bukhara State Medical Institute!. Bukhara Regional Multidisciplinary Medical Center?.

v Resume

Cytomorphological studies have revealed that a differentiated approach with the use of a two-
component ointment based on silver ions combined with Povidone-iodine, taking into account the
phase of the wound process in the treatment of wound infection, in contrast to traditional methods
of treatment, has a number of positive aspects. In particular, the wound is cleared of infection by
2,0-2,5 days faster, the process of transition of the wound process from phase | to phase Il is
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accelerated by 2,5-3,0 days, already on the 4-5 day of treatment, the cytological picture is replaced

by an inflammatory-regenerative type of cytogram, which is characteristic of the uncomplicated

course of the inflammatory process, and the number of purulent-necrotic, dysregenerative

complications in the wound, which contributes to rapid scarring and epithelization of its surface.
Key words: wound infection, Povidone-iodine, two-component silver preparations

Relevance

he treatment of wound infection is still one of

the topical problematic surgery. In recent
decades, the number of patients with purulent
surgical pathology has not tended to decrease
[1,3,4]. When a pathological process is
generated, signs of a systemic inflammatory
reaction (SIRR) with organ dysfunctions develop,
leading to disability and mortality up to 10-25%
[11,13,14]. The basis for the treatment of wound
infections is local debridement and dressings,
depending on the stage of the wound process.
Until now, a number of methods of local
treatment of wound infection that cannot be taken
into account have been proposed, which are
constantly being updated, and there is a search
for highly effective, safe ways to correct the
pathological process [2,6,10,16]. The outcome of
the entire treatment process largely depends on
the correctness of determining the stage of the
course of the wound process, the severity of
endogenous intoxication, the choice of drugs and
substances for the treatment of wound infection
[7,12,17]. A possible way to overcome antibiotic
resistance and increase the effectiveness of the
impact on wound infection can be the use of local
medicinal substances based on iodine and silver
compounds. At the same time, preparations
containing simultaneously other classes of
antimicrobial substances are attractive [5,8,9,15].
In terms of their antimicrobial action, local silver
preparations in most cases surpass routine
methods of affecting the wound, and their
combination with a solution of Povidone-iodine
can lead to the desired effect in the treatment of
wound infection.

All of the above indicates the advisability of
the combined use of Povidone-iodine solution
and preparations based on silver compounds in
the complex treatment of wound infection.

Purpose of the study: To study the
cytomorphological picture under the influence of
two-component silver preparations in
combination with Povidone-iodine on wound
infection.

Material and methods
Experimental studies were carried out in vivo
on laboratory animals (white without pedigree
rats) with a model of a festering wound obtained
during its infection with 1 ml of daily suspension

containing 0.5 ml of E. coli 109 KOE / ml and
0.5 ml of P. aeruginoza 109 KOE / ml according
to the method proposed by S.A. Lepekhova. 2013
The proposed model in its characteristics
corresponded to the clinical course of the wound
process.

Depending on the method of wound infection
treatment, laboratory animals are divided into 4
groups of 10 rats. The laboratory rats of the first
control group were not treated. The animals of
the second group underwent sanitation of the
infected wound surface with 10% Povidone-
iodine solution. The animals of the third group
underwent local sanitation of the wound surface
with a two-component Sulfargin ointment, which
contains silver ions Ag + and sulfadiazine
(Sulfanilamide). In animals of group IV, local
treatment varied depending on the phase of the
course of the wound process and was carried out
by the combined use of a solution of Povidone-
iodine and Sulfargin in phase | of inflammation,
in the second phase of the wound process, only
Sulfargin ointment was used, once a day. In all
studied groups of animals, local treatment began
with primary surgical debridement of the wound,
followed by the above-mentioned therapeutic
measures for groups of laboratory animals.
Cytomorphological studies of wounds were
carried out from the first day after the start of
treatment and continued over time for 3, 5, 7, 9-
10 days.

Result and discussion

Experimental studies carried out in vivo
revealed that microscopic examination of
samples taken from a festering wound and
surrounding tissue from the first day revealed the
absence of epidermis. The edges were loosened
with necrobiotic changes, and were also covered
with detritus, consisting of keratin and blood
clots. A bloody-necrotic mass with an admixture
of leukocytes covered the surface of the wound.
The wound defect penetrated to the muscle layer.
The dermis was edematous, loosened, with foci
of necrosis and hemorrhage.

Hyperemic vessels are visible, which are
surrounded by neutrophilic-leukocyte infiltration.
It even covered the appendages of the skin. On
the 5-7th day of experimental studies, the
purulent-necrotic mass was determined on the
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surface of the wound and surrounding tissue,
which in places in the circumference of the
wound destroyed the epidermis and formed foci
of accumulation of leukocytes, especially around
the hair follicles. Also, in the dermis, around the
wound, massive areas were determined,
consisting of inflammatory granulation tissue. A
feature of this infiltrate was the predominance of
neutrophilic-leukocyte infiltration with the
formation of microabscesses and foci of necrosis.
The epidermis was subjected to various
destructive and dysregenerative changes. In
particular, abscesses formed in the thickness of
the epidermis and new (secondary) foci of
necrosis appeared closer to the wound defect.

With hyperplasia and destruction of hair
follicles in the wound area, the dermis was
transformed into a polymorphic inflammatory
granulation tissue infiltrate. On its surface layers
there were many microabscesses, necrosis and
keloid. Inflammatory infiltrates are oriented to
the vessel and consisted mainly of neutrophilic
leukocytes. Thrombi were detected in the lumen
of individual vessels. At the same time, in places
in the infiltrate, foci consisting of mature fibrous
tissue were determined. However, they also had a
chaotic structure with edema and perivascular
inflammatory infiltrate.

The cytological picture on days 1-3 of the
study was characterized by the predominance of
detritus, fragments of destroyed neutrophils, the
absence of cellular reactions and phagocytosis. In
all animals, pathogenic microorganisms were
inoculated from the wound, and their association
predominated. The average concentration of
microbes in the wound was 109 mt / g. On the 5-
7th and 9-10th days, incomplete phagocytosis
was detected and a large number of neutrophils in
a state of destruction were determined. The
microbial landscape of the wound during these
periods was characterized by an increase in the
number of the above associations in 8
observations, and the mean geometric
concentration of microbes in the wound was 109-
10 mt / g, which indicated the progression of the
purulent process in the wound.

The results of studies using a 10% solution of
Povidone-iodine as a local solution indicated a
significant subsidence of the purulent-necrotic
process in dynamics.

So by 3-5 days in the wound surface, small
layers of necrosis and leukocyte mass were
determined. There was less inflammatory
granulation tissue at the bottom and around the
wound, and it occupied a smaller area. The
inflammatory-proliferative infiltrate occupied
only the surface layers of the wound, which were

represented by leukocyte infiltration and
interlayers of hemato-histiogenic cells. The
underlying layers, represented by fibrous
connective tissue, consisted of uneven, dense
fibrous tissue forming hyalized foci. Among
them, small hair cylinders and thick-walled
vessels were identified. Epithelialization of the
wound surface due to hyperplasia of squamous
epithelium was detected along the edges of the
wound. At the same time, on the 7th day, the
activity of proliferation of structural elements
was noted in the form of reproduction of young
connective cells and hyperplasia of the
integumentary epithelium. Outgrowths of various
sizes and shapes were formed, on the surface of
which hyperkeratosis was detected.

At a later date of observation, it was noted
that the wound was surrounded on all sides by
predominantly fibrosed scar tissue. But this scar
tissue by the 9th day had an inferiority and was
characterized by the presence of foci of
pathological hyperplastic changes in the form of
persistence of inflammatory infiltrates, hyalized
foci and pathological regeneration of the skin
appendages. At the bottom and in the
circumference of the wound, an intensification of
regenerative processes was noted, where the foci
of inflammation in size and activity decreased,
while the layers of fibrous connective tissue
remained only around the vessels. The number of
vessels decreased, their walls normalized in the
form of fibrosis.

Cytological parameters on the third day 3
corresponded to those in animals of group I.
However, by the 5-7th day, the picture was
characterized by the content of neutrophils of an
average degree of preservation, amounting to
90%, the rest of the cells were represented by
lymphocytes, monocytes, macrophages and
polyblasts. It should be noted that on the third
day, the species composition of microflora in
most animals was represented by a microbial
association. In dynamics, by the 5-7th day, the
average geometric concentration of microbes in
the wound was 105-7 mt / g. On the 9-10th day,
there was a decrease in the number of neutrophils
to 60%, an increase in the number of young
connective tissue cells and a decrease in the
amount of microflora, the average geometric
concentration of microbes in the wound was 104-
5 mt / g of tissue. All this indicated the beneficial
effect of a 10% solution of Povidone-iodine,
which promotes cleansing of necrotic tissues. At
the same time, the area of the inflammatory
granulation tissue remains extensive; in its
thickness, inflammatory hyalized foci remain. In
the dermis and epidermis, dysregenerative
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changes occur in the form of hyperplasia of hair
follicles and papillomatous growth of the
epidermis. Cytological studies confirmed the
transition of the wound process to the second
phase only by the 7-9th day of treatment.

As noted above, the animals of the third group
underwent local sanitation of the wound surface
with a two-component Sulfargin ointment that
contains silver ions Ag + and sulfadiazine
(Sulfanilamide). Studies have shown that the
morphological picture on the third day of
treatment was almost identical to that in animals
of groups | and Il. On the 4-5th day, it was
similar to the morphological picture observed in
animals of group Il on the 5-7th day. However,
in the subsequent periods of observation,
although purulent-necrotic overlay was not
determined at the bottom of the wound and the
surface of the surrounding areas, there was
enough inflammatory granulation tissue at the
bottom and around the wound, and they occupied
a large area. The inflammatory-proliferative
infiltrate spread to all layers of the wound and
was represented by leukocyte infiltration. The
underlying layers, like the overlying ones, were
loose, edematous. In some places myxomatosis
and fibrinoid swelling were identified. Well-
developed, full-blooded thick-walled vessels
were identified among them. At the edges of the
wound, a slight epithelialization of the wound
surface was determined due to hyperplasia of the
squamous  epithelium  with  pronounced
dysregenerative changes. The results of the
cytological examination on the third day 3 were
the same as in the previous groups. The picture
typical for group Il on the 5-7th day could be
observed in group I11 already on the 3-4th day. At
the same time, there was no microbial association
during these periods, and their average geometric
concentration in the wound was 103-4 mt / g of
tissue. All this testified to the regression of the
inflammatory process and its transition to the
second phase. Its further use in the second phase
of the wound process activated the processes of
repair and regeneration.

Thus, the results of an experimental study of
group Il animals made it possible to conclude
that the use of a two-component Sulfargin
ointment containing silver ions Ag + and
sulfadiazine (with an antibiotic of the
sulfonamide group) can, in a short time, reduce
the microbial contamination of the wound below
the critical level and contribute to the early
transition of inflammation in the second phase of
its course and activates the processes of repair
and regeneration.

The results of morphological studies indicated
the  disappearance  of  purulent-necrotic,
dysregenerative and hyperplastic changes in the
wound area. Acceleration of scarring and
epithelialization of the wound surface was noted.
In the early stages after applying the ointment
based on silver ions, less pronounced
discirculatory, inflammatory changes in the edges
of the wound were observed. Only a small layer
of necrotic detritus was detected. Inflammatory
infiltration invaded the shallow layers of the
surrounding tissue and was represented by an
infiltration of hematohistiogenic cells.

In experimental animals of group IV, local
treatment differed depending on the phase of the
course of the wound process and was carried out
by the combined use of a solution of Povidone-
iodine and Sulfargin in phase | of inflammation,
in the second phase of the wound process, only
Sulfargin ointment was used, once a day.

The studies revealed that the morphological
picture on the third day of treatment was similar
to the morphological picture observed in animals
of group Il on the 5-7th day. The results of
morphological  studies  testified to the
disappearance of purulent-necrotic,
dysregenerative and hyperplastic changes in the
wound area already at an early stage from the
start of treatment. Acceleration of scarring,
epithelialization of the wound surface was noted.
At the same time, less pronounced discirculatory,
inflammatory changes in the edges of the wound
were observed.

The results of the cytological study on the
third 3 day showed that no microbial association
was observed during these periods, while their
average geometric concentration of microbes in
the wound was 103-4 mt / g of tissue, that is, it
was below the critical level. All this testified to
the regression of the inflammatory process and its
transition to the second phase. On the 5th day of
treatment, a negative bacteriological result was
noted, while further treatment of the wound
process continued with the use of only Sulfargin
ointment in the form of mono therapy without a
combination of 10% Povidone-iodine solution,
which contributed to the activation of the
reparation and regeneration processes. It can be
stated that already on the 4th-5th day of treatment
in animals of group IV, the inflammatory-
regenerative type of cytogram was revealed. This
picture is characteristic of the uncomplicated
course of the inflammatory process. The number
of neutrophils decreased to 60%, and 30% of the
cells were represented by lymphocytes,
fibroblasts and macrophages. The content of the
latter reached 7%, which is an objective criterion
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for cleansing the wound from purulent-necrotic
tissues. Thus, summarizing the results of
experimental studies, it can be noted that a
differentiated approach to the use of topically
10% Povidone-iodine solution in combination
with a two-component Sulfargin ointment
containing silver ions Ag + and sulfanilamide,
taking into account the phase of the course of the
wound process in the treatment of purulent
wounds, in contrast to conventional methods of
treatment has a number of positive aspects.

In particular, the wound is cleared from
infection by 2.0-2.5 days, the process of
transition of the wound process from phase | to
phase Il is accelerated by 2.5-3.0 days, the
number of purulent-necrotic, dysregenerative
complications in the wound is significantly
reduced , which contributes to the rapid scarring
and epithelialization of its surface.

Conclusions

1. The results of experimental studies on
animals using a 10% solution of Povidone-iodine
as a local treatment for wound infection indicate
a significant subsidence of the purulent-necrotic
process in dynamics.

2. Experimental studies have led to the
conclusion that the use of a two-component
Sulfargin ointment in the treatment of wound
infection that contains silver ions Ag + and
sulfadiazine can, in a short time, reduce the
microbial contamination of the wound below the
critical level and contribute to the early transition
of inflammation into the second phase of its
course and activates repair and regeneration
processes.

3. A differentiated approach in the
treatment of wound infection using topically a
10% solution of Povidone-iodine in combination
with a two-component ointment Sulfargin
containing silver ions Ag + and sulfanilamide,
taking into account the phase of the wound
process, in contrast to conventional treatment
methods, accelerates the clearance of the wound
from infection by 2.0- 2.5 days faster, the process
of transition of the wound process from phase | to
phase Il is accelerated by 2.5-3.0 days, the
number of purulent-necrotic, dysregenerative
complications in the wound is significantly
reduced.
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