KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIUMHA

In patients with acute pyoderma, regardless of the depth of the pathological process, there were a biinfection
of lesions with obligatory presence in the microbial associations of S. aureus with the incidence of participation in
them of «other microorganisms» (Micrococcus, Bacillus, Sarcina, Acinetobacter) and the emergence of E. coli.

Chronic pyodermas, both superficial and deep, are characterized by more branching of microbial compositions
and the growth of the specific gravity of E. coli and other microorganisms. In addition, the pustular skin diseases,
regardless of the clinical course, is characterized by excessive growth of S. aureus, Str. pyogenes, S. epidermidis, S.

saprophyticus, E. coli and «other microorganisms».

Conclusion. The microbiota of skin in patients with pyoderma is difference. This aspect caused of individual man-

agement of pyoderma.
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Introduction. Damage or disruption of the normal
anatomical structure and function of the tissues is de-
termined by the wound process [1-4], which may range
from a simple rupture of the epithelial integrity of the
skin to a deeper penetrating subcutaneous tissue, char-
acterized by damage to other structures such as ten-
dons, muscles, vessels, nerves, parenchymal organs or
bones.

The first publications about the use of composites
of cerium in composition of medicinal facilities ap-
peared in 50th of XIX century [5]. For the last 20 years
the amount of the experimental works devoted to nano-
crystalline cerium dioxide (NCD) increased in 100 times,
that testifies to the increase of attention of research-
ers to this drug. Unique biochemical properties of NCD
are discovered in recent years, due to that it is able to
execute the functions of some enzymes, - oxidoreduc-
tase, phosphatase and others like that [6,7]. The hypo-
toxicity of NCD provides the relative healthy application
in vivo, that allows to examine it as potential medical
preparation for therapy of series of pathologies as well
as wound healing.

In most cases, the water-soluble salts of cerium (lll)
(nitrate, chloride, sulfate and acetate), as well as insol-
uble compounds (stearate and cerium oxalate), includ-
ing in the form of colloidal solutions, act as an active
ingredient [8,9]. In the literature it is noted that the
biological activity of cerium salts in some cases may be
due to the proximity of the ion radii Ce** and Ca*, and
therefore cerium ions are capable of partially replacing
calcium ions in a number of biomolecules [10]. It has
been shown that NCD, due to its physical and chemi-
cal properties, is able to protect the cell from the action
of various factors (such as oxidizes) that cause oxidative
stress. Cerium dioxide nanoparticles are able to partici-
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pate in the regulation of the ROS as an acceptor of free
radicals both in vitro and in vivo, due to the ability to
oxygenate non-stoichiometry [11].

However, the literature data on the structure and
properties of NCD contain contradictions it must be
noted that numerous properties and effects on living or-
ganisms of this composite have not been studied at this
time, which opens the prospects for further research.

Modern wound treatment is impossible without
deep knowledge of the wound process, since any influ-
ence on the latter should be pathogenetically grounded,
taking into account the phases and periods of the wound
process, as well as the morphological, biophysical, bio-
chemical and molecular processes that can occur in the
tissues. Therefore, in order to stimulate wound healing,
it is advisable to use such medications that would simu-
late the properties of the intercellular substance of the
connective tissue and would correspond to the patho-
genesis of the wound process. For the treatment of
wounds we used NCD gel and obtained positive effects.

The aim of the study. The aim of the study was to
investigate the effect of NCD on the physical and chemi-
cal properties of skin.

The object and methods of investigations. Research
was conducted on 40 white laboratory male rats weigh-
ing 200-250 g, which were divided into four groups.
Keeping animals and experiments were conducted ac-
cording to ethical principles adopted by Ukraine First
National Congress on Bioethics, international agree-
ments and national legislation in this area [12]. Before
the experiment, the rats were retained in quarantine
and were marked by given them notches on ears.
The animals of 1st group were control (intact without
wounds). In animals of 2nd, 3rd and 4th groups full-
thickness wounds of 1x1 cm? were formed in the skin of
each rat using surgical scalpel and forceps [13]. In rats
of 2nd group wound healing happened without use any
drugs. In rats of 3rd group full-thickness wounds were
treated by Carbopol gel (0,5 % Carbopol solution based
on saline solution) once daily until healing. In rats of
4th group full-thickness wounds were treated by 0,05%
NCD gel (NCD was dissolved in 0,5% Carbopol gel) once
daily until healing. Before performing the full-thickness
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wound model, animals were anes-
thetized by sodium thiopental (Bio-
chemie GmbH/Austria), at a dosage
of 50 mg/kg.

Table.

The moisture content, collagen content, smelted gelatin content and
the temperature of the welding in the skin of animals after healing of
the full- thickness wounds, (M £ m, n=10)

To determine the percentage
of moisture in the tissue, skin sam- Animal group Moisture | Collagen |Smelted gelatin vl-eemizegrz;l;rsk?;
ples were weighed on analytical content, % |content, % | content, % oC !
scales and dried to constant weight -
at 80° C in a drying cabinet SNOL |“ontro! f;"":gzu)t)wo“"ds 60,3156 | 358%3,3 2,120,2 60,345,6
3,5.3.5.3.5. / I1 (Russia). In study- group
ing the functional properties of the Wouﬂfzr(gﬂgr)fated 36,3£3,4%* | 57,245,3% | 4,1£0,4*** 85,1+7,9*
connective tissue, the output of col- Carbopol+wound
lagen gelatin was investigated by hy- (Ill group) 35,143,3** | 47,244,4% | 3,240,3* 79,17,3*
drothermal welding of the skin [14]. + —
The temperature of the skin was W"””d(lngar';%cp‘;”a Gel | 40,4437% | 3914368 | 2,6+0,26# 65,5¢6,1#

measured using the device PTC-1
(USSR). A piece of skin was fixed
with the hooks of the apparatus,
poured water and slowly heated. Under the influence of
the thermal factor, the skin began to decrease linearly,
which led to the tension of the cord and the commis-
sioning of the timer indicator. The temperature of the
welding was determined by the mercury thermometer
and it corresponded to the beginning of the movement
of the indicator arrow. To study the collagen content we
used the Kjeldahl method [14,15].

Statistical analysis of data was carried out by the
“Statistica 8.0” software package. Shapiro-Wilk’s W cri-
terion was used for the investigation of the data distri-
bution type. Posthoc analysis included Student’s t-test
for parametric data.

Results and discussion. It was established that mois-
ture content in the skin of animals of control group
(without wounds) was 60,3+5,6% (table). In the skin
of animals after healing of untreated wounds moisture
content decreased by 39,8% (p<0,01). Wound treat-
ment with Carbopol gel or NCD gel did not affect mois-
ture content in the skin after healing compared to the
animals with untreated wounds.

Collagen content in the skin of animals of control
group was 35,8+3,3% (table). In the skin of animals after
healing of untreated wounds collagen content increased
by 59,8% (p<0,05) in comparison with the animals of
control group that confirms the formation of a scar
in the place of the former full-thickness skin wound.
Wound treatment with Carbopol gel didn’t affect on col-
lagen content compared to the animals with untreated
wounds. The use of NCD gel in the treatment of the skin
wound has led to a decrease in collagen content to the
level of control animals without wounds. These findings
confirm the our findings of wound healing by the action
of NCD gel without the formation of a rough scar at the
site of the full-thickness skin wound.

Smelted gelatin content in the skin of animals of
control group was 2,1+0,2% (table). In the skin of ani-
mals after healing of untreated wounds smelted gelatin
content increased by 95,2% (p<0,001). Wound treat-
ment with Carbopol gel didn’t influence on smelted
gelatin content compared to the animals with untreated
wounds. But wound treatment with NCD gel has led to
diminishing of smelted gelatin content to the level of
control animals without wounds.

Temperature of welding of a skin in animals of the
control group was 60,315,6° C (table). In rats after heal-
ing of untreated skin wounds temperature of welding of

Note. *- p<0,05, ** - p<0,01, *** - p<0,001 compared to the control (1% group); # - p<0,05, ## -
p<0,01 compared to the animals with untreated wounds.

a skinincreased by 41,1% (p<0,05). In the skin of animals
after wound treatment with Carbopol gel temperature
of welding of a skin didn’t change in comparison with
animals rats after healing of untreated skin wounds.
Wound treatment with NCD gel has led to decrease of
temperature of welding of a skin to the level of control
animals without wounds.

The changes in the properties of skin after healing of
untreated wounds are associated with a decrease in the
fluid content in the extracellular component of the con-
nective tissue, which ultimately leads to the destruction
of the structure of collagen fibers [16]. Our results coin-
cide with the data of Mavrov [17], which showed a de-
crease in the moisture content, an increase in collagen
content and the temperature of the welds in the skin, in-
dicating metabolic disturbances in chronic dermatosis.
The characteristic changes are related to the fact that
when injuring the skin during the wound healing begins
with acute inflammatory phase and ends with the for-
mation of a scar. When scarring, collagen is accumulated
in response to tissue damage. The formation of a scar,
ultimately, is the result of excessive accumulation of ex-
tracellular matrix (EM).

Although remodeling of the scars occurs within
months or years after the initial injury, complete res-
toration of normal EM architecture is never achieved.
Thus, healing of wounds is a fibroproliferative response,
which leads to incomplete regeneration of the affected
tissue and excessive production of the mesh collagen
structure - scar tissue. With the use of new NCD gel
healing, there was no coarse scar tissue that was con-
firmed by our research (the percentage of collagen in
the skin was less than that of untreated animals).

Previously it was shown that in the skin of young
people the content of moisture and collagen remained
within the normal range, patients in middle age the
moisture content decreased, and the percentage of col-
lagen remained unchanged. The moisture and collagen
content of the skin of the elderly significantly decreased
[16]. Thus, injury to the skin is accompanied by a de-
crease in moisture content, an increase in collagen con-
tent and its welding temperature, and an increase in the
content of the smelted gelatin. Reducing moisture in the
dermis leads to a decrease in the hydration of collagen
fibers and their degradation as a consequence - patho-
logical changes in the skin, indicating metabolic distur-
bances. Thus, in the treatment of skin wounds, NCD gel
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is effective, it exhibits wound healing, anti-inflammato-
ry action and antioxidant properties, which results in
wound healing without rough scarring, as evidenced
by a lower percentage of collagen content in the skin of
treated animals compared with untreated ones.
Conclusions. The experimental cut of the wound in
the skin reduces the moisture content of the dermis,
which leads to a decrease in the hydration of collagen
fibers and their destruction, increases collagen content,
welding temperature, increases the content of smelted
gelatin, characterizes pathological changes in the skin.
In the case of the use of NDC, all of the above indicators

returned to normal: the moisture content increased,
the content of collagen did not differ from the control,
because there was no scar tissue, the gelatin output de-
creased in the cut wound, the temperature of the weld
of the skin in the cutaneous wound decreased. That
testifies to the efficiency of NDC for the treatment of
wounds of skin of different genesis.

Prospects for further development. In order to cre-
ate a new dermatotropic drug, further studies will be
aimed at the continuation of preclinical studies of NDC:
chronic toxicity and pharmacokinetics.
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BMN/INB HAHOKPUCTANIYHOIO AIOKCUAY LUEPIHO HA ®I3UKO-XIMIYHI BNACTUBOCTI LLUKIPW Y LLIYPIB

Apedex Amipi, Paa3sumiHcbKa O. B., Bepewaka B. B., CrenaHosa /1. |., beperosa T. B.

Pe3stome. Ha 6inux HeniHiMHUX Lypax camusx BMBYAU BMNJIMB PO3POBAEHOr0o HamM reto HaHOKPUCTaliYHOro
Aaiokenay uepito (HAL) (0,05% HAL, po3unHeHoro B 0,5% reni kapbonony) Ha ¢isnKo-XimiuHi BAACTUBOCTI LLUKipW.
Micna roeHHA HeobpobaeHNX paH B LLKipPi 3MeHLLYBaBCA BMICT BO/IOTM, 3pOCTa/Iv BMICT KONareHy, BUNAaBAeHol xe-
NaTUHW, TeMnepaTypa 3BaptoBaHHA. JlikyBaHHA paH renem Kapbonony abo HAL, He BNAMBANO HA BMICT BONOTU B
AinAHui 6yBLIOT paHK, BCi iHWI NOKa3HMKKM nvwe nig aieto HALL BiaHOBAOBanncA [0 PiBHA KOHTPOO.

KntouoBi cnoBa: HaHOKPUCTANIYHUIA AiOKCKA, Lepito, BUPi3aHi NOBHOLWAPOBI paHM, BOMOFICTb LWKipWU, KoNareH,
BMM/IaB/IEHA KeNaTuHa.

B/IMAHUE HAHOKPUCTAZIMMECKOTO ANOKCUAA LEPUA HA GU3UKO-XMMUYECKUE CBOMCTBA KOXN V
KPbIC

Apedex Amupu, PagsmmuHckan O. B., Bepewaka B. B., CrenaHoBa /1. U., beperosas T. B.

Pe3tome. Ha 6enbix HEAMHEMHBIX KpbICax camL,ax M3ydanun BAnAHWE pa3paboTaHHOro HaMu rens HaAHOKpUCTan-
inyeckoro amokenaa uepwma (HAL) (0,05% HALL, pactBopeHHoro B 0,5% rene kapbonona) Ha pU3MKO-XMMUYECKHe
CBOICTBA KOXMW. Mocne 3aXKnBeHNs HeobpaboTaHHbIX PaH COAEPIKAHME BArM B KOXKE YMEHbLLANOCh M BO3pacTanm
coAeprKaHMe KoNnareHa, BbINNABAEHHOW KeNaTuHbl, TeMnepaTypa cBapKu. JleueHne paH renem kapbonona mau
renem HALL He BAMANO Ha copeprKaHWe BNarM B y4acTke ObiBLIEN paHbl, BCE APYrMe NoKasaTenun nog AencTBnem
H/ALL BoccTaHaBAMBaNuCh 40 YPOBHA KOHTPOAA.

KntoueBble cnoBa: HAHOKPUCTAN/IMYECKUA AMOKCUA, LEpPUA, Bbipe3aHHble MOJIHOLWAPOBbLIE PaHbl, BAXKHOCTb
KOXW, KONNareH, BbINAaBAEHHAA KenaTuHa.
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THE INFLUENCE OF NANOCRYSTALLINE CERIUM DIOXIDE ON PHYSICAL AND CHEMICAL PROPERTIES OF RAT
SKIN

Arefeh Amiri, Radziminska O. V., Vereschaka V. V., Stepanova L. I., Beregova T. V.

Abstract. Formerly we established that treatment of the full-thickness wounds by nanocrystalline cerium dioxide
gel (NCD) dissolved in Carbapol gel accelerates complete wound closure and reduced wound area in comparison
with non-treated animals. Also it was shown that wound healing was without formation keloid scar. Further research
is needed to create a new dermatotropic drug.

The aim of the study was to investigate the effect of NCD gel on the physical and chemical properties of skin after
healing of the full-thickness wound.

Research was done on 40 white laboratory male rats weighing 200-250 g, which were divided into three groups.
Before performing the full-thickness wound model, animals were anesthetized by sodium thiopental at the dose
of 50 mg/kg. The animals of 1%t group were control (intact without wounds). In rats of 2", 3 and 4 groups full-
thickness wounds of 1x1 cm? were formed in the skin. In rats of 2" group wound healing happened without use
any drugs. In rats of 3" group full-thickness wounds were treated by Carbopol gel (0,5 % Carbopol solution based
on saline solution) once daily until healing. In rats of 4* group full-thickness wounds were treated by 0,05% NCD gel
(CeO, was dissolved in 0,5% Carbopol gel) once daily until healing.

To determine the percentage of moisture in the tissue, skin samples were weighed on analytical scales and dried
to constant weight at 80 ° C in a drying cabinet SNOL 3,5.3.5.3.5. / I1. In the study of functional properties of con-
nective tissue, the output of collagen gelatin was determined by hydrothermal welding of the skin The skin weld-
ing temperature was measured using the device PTC-1. A piece of skin was fixed with the hooks of the apparatus,
poured water and slowly heated. Under the influence of the thermal factor, the skin began to decrease linearly,
which led to the tension of the cord and the commissioning of the timer indicator. The skin welding temperature was
determined by the mercury thermometer and it corresponded to the beginning of the movement of the indicator
arrow. To study the collagen content we used the Kjeldahl method.

Statistical analysis of data was carried out by the “Statistica 8.0” software package. Shapiro-Wilk’s W criterion
was used for the investigation of the data distribution type. Posthoc analysis included Student’s t-test for parametric
data.

In the skin of animals after healing of untreated wounds moisture content decreased by 39,8% (p<0,01) but
collagen content increased by 59,8% (p<0,05), smelted gelatin content increased by 95,2% (p<0,001), temperature
of welding of a skin increased by 41,1% (p<0,05) in comparison with control. Wound treatment with Carbopol gel
did not affect moisture content, collagen content, smelted gelatin content, temperature of welding of a skin after
healing compared to the animals with untreated wounds. Wound treatment with NCD gel did not affect moisture
content in the skin after healing compared to the animals with untreated wounds but collagen content, smelted
gelatin content and temperature of welding of a skin they recovered to the level of control (skin of control intact
animals without wounds).

We consider NCD gel as a new promising dermatotropic drug in the form of a soft bandage.

Key words: nanocrystalline cerium dioxide, full-thickness wound, collagen, moisture, smelted gelatin.
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HEKOTOPbIE UTOTM U NEPCNEKTUBbI U3YYEHUA HELICOBACTER PYLORI-UH®EKLUHUUN
HayuHo-UccnepgoBatenbckuini UHCTUTYT MeguumHCKon
MNpodunaktukm um. B. AxyHpoB.a (r. baKy, Asep6aiig»xaH)
nauchnayastatya@yandex.ru

CBA3b Ny6AMKaumMm c NNAHOBbIMM HAy4yHO-UCCAe-
AoBaTenbCcKMMu paboramu. JaHHaa paboTta asnsetcA
dbparmeHTOM BbINOSHAEMOM AMCCepTaLMM Ha COMUCKa-
HWe y4yeHon cTeneHu foKTopa ¢unocodmm no meanum-
He «OnTMMKn3aumna nevyedbHo-NPoPUNAKTUYECKMX MEP U
AncnaHcepusaumm npu Xeankobaktepmosey.

BcrynneHue. HecmoTpa Ha 3HaUMTeIbHbIM Nporpecc
B METOAax AMArHOCTUKM U nedeHus 3abonesaHuin op-
raHOB NULLEBAPEHMA, 40 HACTOALLErO BPEMEHU He yaa-
NoCb AOOUTLCA CHUMKEHWA YACTOTbl FACTPOIHTEPONOTU-
YyecKkumx 3abosieBaHUI, POCT KOTOPbIX 0bycnaBiMBaeTcs
BO34eNCcTBMEM HEBNaronpuATHbIX GAaKTOPOB OKPYrKato-
Len cpeabl, CHUXKEHMEM YPOBHA KU3HU HAceNeHUs BO
MHOIMX CTPaHax, HapacTaHMEeM YacTOTbl BCTPEYAEMOCTH
CTPECCOBbIX CUTyaL M, 0COBEHHO B MaALWLIMX BO3PaCT-
HbIX FPynnax, KoTopble ABAAOTCA Hanbosnee yA3BUMbI-

MW FPYNAammn AW rpynnamum NOBbILWEHHOTO pucka [1,2].
OCHOBHaa ponb B 3TUONOIMW WU MATOreHese wu3y4ae-
MbIX NATONOrMI NpUHaanexuT nHoekumm Helicobacter
pylori, npeacTtasnsAtowein coboin cnoxHyo npobnemy
B CBA3M C BMPY/NIEHTHOCTbIO, BbICOKOM M3MEHUYMBOCTbIO
BO3byauTENA M YacTbim GOPMMPOBAHMEM PE3UCTEHT-
HOCTM K JNleKapCTBeHHbIM npenapatam [3,4]. Huskas
3bbEKTUBHOCTD AMArHOCTUYECKMX U le4ebHbIX Mepo-
NPWATUI, B YAaCTHOCTK, 3pasmKauma H. pylori, npu Bos-
HUKHOBEHUWN 3aboneBaHMA cnocobcTByeT AasibHelle-
MYy Pa3BUTUIO NATONIOMMYECKOrO NpoLEecca C BO3PacToM,
TOrga Kak, Npu BHeAPEeHUM ONTUMasbHbIX METOLOB Jfie-
YeHUs 3HAYMTENIbHO CHUMKAET B Aa/ibHEMLLEeM PUCK BO3-
HUKHOBEHMA BO3MOMHbIX M OYEHb CEPbE3HbIX OC/MOXK-
HEHWI, BNIOTb A0 paka kenyaKa [5,6]. Beayuwiaa ponb
B 3TMO/IOMMMN U NaToreHe3e XPOHUYECKUX 3abosneBaHui
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