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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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HISTOLOGICAL EVALUATION OF THERAPEUTIC EFFECTS OF DEXPANTHENOL
COMPOSITION WITH CERAMIDES IN RATS WITH SKIN BURN INJURY

'Butko Ya., 'Ulanova V., 'Tkacheva O., *Mishchenko O.

"The National University of Pharmacy; *Institute of qualification improvement
for pharmacists of The National University of Pharmacy, Kharkiv, Ukraine

Burn injury is one of the most common types of traumatic
damage and most serious pathological condition that occurs in
humans. Annually 6 mln. people with burns apply for medical
help in the world [16].

The processes occured in response to burn injury combine
microcirculatory disorders such as hypoxia and necrosis of tis-
sue, release of inflammatory mediators leading to development
of metabolic and neurohormonal disorders with subsequent dys-
function of all organs and systems [2,12].

According to international classification of diseases in case
of deep burns (III-A stage) all layers of epidermis and dermis
are destroyed. Self-epithelization possible only in case of un-
complicated wound healing due to remaining of skin derivatives
(hair follicles, sebaceous, sweat glands) in deep layers of dermis
within 3-4 weeks. In case of skin destruction below papillary
dermis skin restoring integrity always occurs through formation
of coarse-fiber connective tissue - scar [4,10]. The most com-
mon type of scar is hypertrophic (up to 70%) in burn injuries
[14]. The direction of collagen fibers in hypertrophic scars is
not linear, and nodes are formed of fibers where collagen is laid
more densely [4,10]. Appearance of rough scars, especially on
exposed areas of body, often leads to decrease in quality of life,
to development of psycho-emotional disorders [4,9].

Today, in Combustiology, thermal burns are not only urgent
medical problem but they are sociol-economic one due to long
period of hospitalization, high cost of drug therapy and / or sur-
gical treatment of burn wounds [6,13].

Stimulation of wound healing is difficult process where in-
termittent or inadequate treatment of wounds may lead to poor
scar formation [17]. Today in modern Combustiology methods
aimed to fill newly epidermis of skin defect are used which are
based on stimulation of epidermal cell proliferation for wound
treatment [15].

Full structure restoring of epidermal barrier at burn injury
is possible due to understanding its structure and dynamics
of functioning. That is why drugs, containing plastic mate-
rial for reconstruction of epidermis open new perspectives
in medicine.

Ceramides (40-50%), cholesterol (20-25%), cholesterol sul-
fate (5-10%) and free fatty acid (15-20%) are known to be the
main lipid matrix components of skin barrier [5]. This work is
dedicated to experimental study aimed at introducing natural
components of skin (ceramids) to existing wound-healing agents
(dexpanthenol) for optimization of burns healing.

The purpose of these studies is histological evaluation of
wound healing processes in terms of burn injuries during their
treatment based on dexpanthenol with ceramides composition.

Material and methods. In experiment we used 48 white male
rats weighing 200-240 g. Experimental animals were divided
into 4 groups (n=12): group 1 - control pathology (CP), animals
with burns that were not treated; 2-4 groups — were animals with
burns treated with 0.2% ceramides cream; 5% dexpanthenol
cream and 0.2% ceramides; Bepanten® cream containing 5%
dexpanthenol («Bayer AG Konsyumer Kerr», Switzerland), re-
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spectively. Cream was applied in experimental dose of 15 mg/
cm?once a day.

Products containing ceramides have been developed by prof.
M. O. Lyapunov. Chemical composition of Ceramidies LS —
glikoceramides (65-100%), cholesterol (1-3%), phospholip-
ids (25-38%) are elements of drugs and they are similar to
human skin composition by 4/5. According to manufacturer
«Cognisy, they bring endogenous ceramides, that improves
balance of moisture, elasticity and firmness of skin and re-
store its barrier properties.

A burn injury modeling in animals was provided under tio-
pental anesthesia (30 mg/kg) on depilated skin area on backs
of experimental rats, at distance 1.5 cm from back bone burn
was made. A special heated device was used for this purpose.
It was a round metal plate 2.5 cm in diameter. The temperature
of hot plate was 200 ° C and contact lasted 10 seconds [8]. This
method allowed to obtain standard burns that meet parameters
of III-A stage burns clinical classification by size and depth of
damaged skin.

Studies were conducted in compliance with rules of Bioethics
according to requirements of European Convention for labora-
tory animals Protection (c. Strasbourg, 1986) and I'V-th National
Congress on Bioethics (m. Kyiv, 2010). Euthanasia of animals
was carried out by chloroform overdose according to covenants
of bioethics.

For histological studies samples of burn skin were taken on
9-th and 18-th day after modeling of burn pathology and all
material was fixed in 10% neutral formalin solution. They were
dehydrated in spirits of increasing concentration, and poured
into cellodin-paraffin. Samples were stained with hematoxylin
and eosin. Microscopic examination of micropreparations was
carried out with help of microscope Mikros 400 (Austria) and
Microphotography of images with a digital camera Nicon Col
Pix 4500. Photos were processed on a Pentium 4GHz computer
on basis Nicon View 5 program.

Histological level of healing intensity (severity of necrotic
layer, degree of maturity of granulation tissue and epithelializa-
tion surface) was assessed by 5-point scale in the state of burn
wounds in animals of different experimental groups for comfort-
able comparison. The main criteria for semiquantitative visual
assessment of capacity histochemical reactional capasity on a
scale of evaluation was provided: no indication - 0 points; poorly
intensive - 1 point; moderately intensive - 2 points; intensive - 3
points; very intensive - 4 points. The degree of granulation tissue
maturity in burn wound was evaluated by saturation of cellular
material mainly by material of hematogenous cells or cells of
fibroblast origin along with severity and vascularization as well
as reduction of vessel characteristics fiber formation (prolifera-
tion of fibroblasts, blood vessels and reduction fiber formation
characteristic of more mature tissue).

Results of research were processed by modern statistical meth-
ods using «Statistica 6.0» programs. Reliability of intergroup differ-
ences was installed via using parametric and nonparametric meth-
ods. Level of accepteble differences was p<0,05 [7].
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Results and their discussion. Results of histological exami-
nation showed that on 9-th day after burn modeling in rats of CP
group surface of wound was covered with thick crust that some-
times was broken away. Cavity of wounds was filled with
pus, sanious fibrous exudate, necrotic tissue. Proliferation of
round cell elements could be observed in subcutaneous adi-
pose tissue sometimes (Fig. 1a). Often deepening area of ne-
crosis in subcutaneous adipose tissue and muscle fibers - the
secondary necrosis of tissues was observed in central areas
of wounds. Emergence of very small cells of newly formed
blood capillaries and a few young fibroblasts appeared in
loose connective tissue adjacent to the layer of muscle fi-
bers (Fig. 1 b). Under burn wound necrotic tissue was newly
formed blood vessels with delicate granulation tissue and a
high content of cells, including fibroblasts. Fiber formation
was not intensive. Boundary epithelization of thickened epi-
dermal basal cells surrounding the wound areas was noticed

in shape of small thin skin stripe penetrating under or be-
tween necrotic tissues (Fig. 1 c,d).

After 18 days of treatment dense healing crust was absent in
83.3% of rats samples. Burn wound some was reduced in size.
Surface layers were of remaining defects was different by sever-
ity necrotic mass with fibrinous components. Middle and bottom
layers of burn wounds in central zone were filled with vascular-
ized tissue rich on fibroblasts granulation. Fibrylohenesis is vis-
ible at the bottom in wounds. Collagen fibers were thin, parallel
to the surface of wound. On boundary areas wound tissue of
collagen fibers content was increased and looked like fibrous.
The process of epithelium regeneration was rather slowly in
most rats (Fig. 1 e, g, h). Only one rat of this group had totally
healed burn wounds with formed fibrous scar and small fester
areas formation of fibrous scar with small cells festers. Recovery
of individual hair follicles was presented and contraction was
perfofmed (Fig. 1f).

Fig. 1. State of burn wounds in rats that were not treated on 9-th day after injury. Central zone: wound filled with sanious
fibrinous exudate, necrotic tissue, covered with thick crust (a); depth of necrosis in subcutaneous tissue and in muscle fibers (b),
non intensive fiber formation (c), insufficient boundary epithelization (d). Burn wound of untreated rats on 18-th day after injury.
Insignificant boundary epithelization, fibrous scar on the former site of defect, visible contraction (e), fester site (f).
Distinctiveness of fiberformation in central area of wound (g - less) and boundary (h - more). Hematoxylin and eosin. (a, b, d, e, f)
x100. Pikrofuksyn by Van Ghyson. (c, g, h) x 100

After treatment of burn wounds by dexpanthenol with cerami-
des cream on 9-th day of experiment central area of burn wound
contained granulation tissue with a large number of newly
formed blood vessels, cellular elements, including space orient-
ed fibroblasts in 33.33% of rats. Granulation tissue was covered
with thin layer of fibrin, infiltrated with degraded leukocytes.
Sometimes with remained cells of subcutaneous tissue were
seen under the area of granulation. Here, signs of more mature
fiberfomation tissue were regested.. Bottom parts of wounds
were developed by fibrous connective tissue with blood capil-
laries and a definite number of cellular elements (Fig. 2 a-d).
Sequestration of necrotic mass was clearly traced in hypodermis
of 50% of animals. There was a dense diffuse infiltration round
cells elements mixed with fibroblasts; visible strands of granula-
tion tissue on the border with adjacent layers along defect lay-
ers; fiberformation of different number of blood vessels in sub-
cutaneous adipose tissue of central areas in burn wounds (Fig.
2 b). In all cases blood vessels filled with erythrocytes, which,
indicated their good permeability, restored blood flow in parane-
crotic area. In lumen there were white blood cells that indicated
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their migration, lysis of necrotic tissue in wound, faster cleaning
of wound. In boundary places of burn wounds granulation tissue
had more mature character and good boundary epithelization
surface in majority of rats. On boundary of burn wound skin
areas had reduced symptoms of traumatic inflammation. Even
in rat, which state of burn wounds was identical not treated one
(16.66%), there was precence of small cells of newly formed
blood capillaries and evidence of cell proliferation (Fig. 2 d).

On 18-th days of treatment with dexpanthenol and ceramides
cream intensive formation of connective tissue was continued in
all groups of rats. Fiber connective tissue with average amount
of thinwalled vessels and cells filled up to 2/3 of wound vol-
ume in central areas. Surface units of newly formed tissue had
less mature character and were covered with remains of detri-
tus. In the peripheral zones of burn wounds visible connective
tissue was formed, which structure was close to dermis (Fig. 2
g, h). Renewed skin derivatives were seen sometimes. Rate of
epithelial regeneration was better. Regenerated epithelium was
thickened and obligate layers of epidermotsyts were visible (Fig.
2¢, f).
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Fig. 2. Burn wounds in rats treated with dexpanthenol and ceramides cream on 9-th day after injury. The central zone:
wound filled with granulation tissue rich in blood vessels (a); intensive fiber formation in granulation tissue of hypodermis (b);
connective tissue character of wound (c), area of cells with newly blood vessels, proliferation signs were seen among structureless

mass in area of necrosis (d). On 18-th day after injury burn wounds in rats treated with dexpanthenol and ceramides cream:
newly formed tissue different that filled cavity of defect (e - central zone); formed connective tissue similar in structure to dermis
(f - peripheral zone), surface covered by thickened regenerated epithelium, different content of collagen fibers in tissue which
filled central zone of wound defect (g); bunch of collagen fibers in newly formed tissue (h). Hematoxylin and eosin (a, d, e, f),
Pikrofuksyn by Van Ghyson. (B, ¢, g, h) x 100

5.

7

Fig. 3. Burn wounds in rats treated with ceramides cream, on 9-th day after injury, necrosis of epidermis, dermis and hypodermis
(a), dense-cells macrophagal leukocyte infiltration of hypodermis (b) parts of muscle fibers (c). Hematoxylin-eosin x 100.
Different levels of fiberformation (d - less; e - more). Pikrofuksyn by Van Ghyson. x 100. Burn wounds in rats treated
with ceramides cream on 18-th day after injury, granulation tissue in defect cavity with signs of fiberformation, incomplete
reduction of vessels (f), intensive regeneration of epithelial layer (g); beneath epithelium collagen fibers which are collected
in bunches that have normal spatial orientation (h). Hematoxylin-eosin. x 100

Condition of burn wounds in rats was significantly fluc-
tuated after 9 days of ceramides cream applying. In one
rat (16.66%) condition of burn wounds was the same as in
CP group (Fig. 3 a). In 33.33% cases fibrous-purulent and
fibrous-ichor exudate - tissue detritus were seen on wound
surface of animals. Hypodermis and muscle fiber fragments
were infiltrated densely by macrophages and leukocytes un-
der detritus (Fig. 3 b, ¢). Cavity of wound in remaining 50%
of rats was filled with dense-cells granulation tissue with a
small amount of thin-walled blood vessels, with distinct fi-
berformation. Boundary epithelization surface was clearly
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visible on boundary zones (Fig. 3 d, e).After 18 days of ce-
ramides cream application wound was filled with granulation tis-
sue with distinct fiberformation characteristics (preserving parts of
blood vessels), with good rate of epithelium regeneration. Regener-
ated epithelium brought to thickening of granulation collagen fibers
which became gathered in bunch with normal for dermis spatial
orientation (Fig. 3 f, h).

After treatment with comparison drug - cream «Bepanten» on
9-th day 66.66% rats tissue condition in burn wound was neu-
tral in comparison with animals treated with dexpanthenol and
ceramides cream and cream with ceramides. The depth of defect
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Fig. 4. Burn wound in rats treated with “Bepanten” cream on 9-th day

o

after injury. Central zone: round-cells infiltration

of hypodermis with remnants of degraded elements was seen beneath fibrinous ichos part (a); blood vessels were seen through
remnants of necrotic fibers, at bottom of wound fibroblasts are located in order (b). Hematoxylin and eosin. x 100. Reasonable initial
signs of fiberformation in granulation tissue cells (c); no sign of fiberformation (d). Pikrofuksyn by Van Ghyson. x 200.
Burn wounds in rats treated with “Bepanten” cream on 18-th day after injury. Central zone: different level of granulation tissue
maturity (e), different intensity of fiber formation (g); peripheral zone: differentiation of layers in regenerated epithelium, connective
and granulation nature of newly formed tissue (f), state of collagen matrix in wound (h). Hematoxylin and eosin, (ef),

Pikrofuksyn by Van Ghyson. (Gh) x 100

Table. Semiquantitative histological evaluation of burn wounds healing in rats, points, Q,-0,, n=6

- = Experimental groups
-]
v E Control Cream with . ,
Indexes E é pathology dex;;z;l;l:;:ir:;;lsand C::?;lnzvdlsth “B?l?::;len ’
9 3.20+0,29 1,10 + 0,28 2,10+031* 2,50+ 0,17
Thickness of of 3.5(225-4) 1(1-1) 2(1.25-2.75) 2.5(2-3)
necrotic layer 18 1,30+0.21@ ) 0,30+0,15 2@ 0,60 + 0,22 “@
1(1-2) 0(0-0.75) 05(0-1)
Level of 9 0,60 + 0,22 220+0,13* 1,50+031* 1,10+ 0,35
. 050-1) 2(2-2) 2(1-2) 1(0-2)
granulation tissue — -
maturity 18 1,80+ 0,20 @ 3.20 +0.20*@ 2,60+ 0,22 @ 2,30+0,15@
2(1.25-2) 3(3-3.75) 2.5(2-3) 2(2-2.75)
9 0,60 + 0,24 2,00 +0,00° 1,40 £ 0,24 1,20 + 0,20
Intensity of 1(0-1) 2(2-2) 1(1-2) 1(1-1)
epithelialization 18 1,60 + 0,24 3.00 £ 0.00@ 2,40 £ 0.24* 2,20+ 0,20
2(1-2) 3(3-3) 2(2-3) 2(2-2)

note: * - significant deviation from control pathology group, p<0.05; ** - significant deviations according to comparison drug,
p<0.05; @ - significant deviation on 9-th day of experiment, p<0.05

was reduced, growth of epithelium was presented and wound
was filled with hypodermis where round-cells infiltration, gran-
ulation tissue cells with moderate initial signs of fiberformation
were seen in different areas (Fig. 4 a). Condition of wounds in
remaining animals compared with CP group (Fig. 4 b, d).

After 18 days of «Bepanten» cream applying more mature
character of granulation tissue in central areas of defects was
noticed and regenerated collagen matrix of connective tis-
sue in peripheral areas of burn wounds was fixed too (Fig. 4 e,
f). Newly formed epithelial layer, which covered wound defect
area, was thicken and differentiation of layers was seen. After
18 days of “Bepanten” cream applying more mature character
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of granulation tissue in central areas of defects was noticed and
regenerated collagen matrix of connective tissue in peripheral
areas of burn wounds was fixed too (Fig. 4 e, f). Newly formed
epithelial layer, which covered wound defect area, was thicken
and differentiation of layers was seen.

Semiquantitative assessment of histological signs of healing
(intensty of necrotic layer, maturity of granulation tissue, epi-
thelization of wound) on bases of point system given in Table.

The results of semiquantitative assessment of therapeutic effects
of dexpanthenol with ceramides cream on the 9-th day of experi-
ment: increase of newly formed tissue maturity that filled defect
was 3.7 times, acceleration intensity of edge epithelialization was
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3.3 times. Surface of wound is covered with less intensive necrotic
layer, that proves more active cleaning of wound. All these features
are significantly dominated in comparison with control pathology.
On the 18th day of experiment granulation tissue turned into fi-
brous, that had intensive epithelization on surface, which was avi-
dence of more completed healing process.

Application on ceramides only improves histological signs of
healing compared with CP group, but it is less efficient than com-
plex application with dexpanthenol. Comparison drug turn out have
less healing properties than dexpanthenol with ceramids cream and
cream with ceramides according to semiquantative assessment.

Thus, we can conclude on basis of obtained microscopic
data that control rats, which an experimental burn wounds were
healed naturally, changes of necrotic-inflammatory character
were observed on 9-th day. Formation and maturation of granu-
lation tissue, its transformation into fibrous tissue, regeneration
of epithelium was gradually activated on 18-th day .

Signs of regeneration in wounds were clearly seen after using of
dexpanthenol cream with ceramides on 9-day after injury. Contrary
to rats in CP group level of wound cleaning was accelerated a lot.
Majority of rats had wounds filled with granulation tissue, main
components of which were vertical vascular loops, fibroblasts be-
came main cellular elements. Epithelium regeneration was acceler-
ated too. Reorganization processes of granulation tissue and matu-
ration of scar tissue were observed on 18-th day. All these factors
created the decrease in size and intensity of wound epithelialization.

Use of cream with ceramides accelerated process of wounds re-
generation in most rats after 9 days of treatment. Maturation and
reconstruction of newly formed tissue, regeneration of epithelium
were observed in comparison with CP group on 18-th day of treat-
ment. But positive effect of ceramids on burn wounds healing pro-
cess in case of monotherapy was decreased in comparison with
dexpanthenol combination (especially on 9-th day of treatment).

«Bepanten» cream - comparison drug was less active in both
periods of experiment than creams containing combination of
dexanthenol and ceramides. According to semiquantitative as-
sessment drug for comparison is inferior to effects of dexpanthe-
nol and deramides cream and cream with deramides.

Thus, result of histological evaluation perform intensity of
therapeutic action in such order: dexpanthenol with ceramides
cream < cream with ceramides < cream “Bepanten”.

Complex research conducted proved that ceramides influence on
healing process and their adding to dexpanthenol is sutable because
they have different intensity and mechanism of reparative activity.

Tissue damaged tissue has a needs for construction (proteins,
carbohydrates, lipids, water), energy and nutrition (including pan-
tothenic acid) materials, because they are involved in variety of
biochemical processes, which accelerate them and due to it restore
injured tissue. Thus, from sientific data it is known that dexpanthe-
nol with local application is quickly absorbed by skin, turning into
pantothenic acid, which is part of coenzyme acetyl-CoA and plays
an important role in cellular metabolism (ATP synthesis, acetylglu-
cosamine and mucopolysaccharides, waste products demination of
amino acids, metabolism optimization of fatty acids and phospho-
lipids). Pantothenic acid accelerates cell division along with restor-
ative properties due to which adds strength to collagen fibers that
restores skin detects anti-inflammatory (being involved in anti-in-
flammatory hormones synthesis) and imunomodulating (stimulates
of antibodies formation) effects [1].

Main components of ceramides are hlikokeramidy, cholesterol,
phospholipids. Glycoceramids, which have endogenous glycoc-
eramids content, save energy for biological material building (for
synthesis of these substances) making important contribution to res-
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toration of epidermis. Phospholipids and cholesterol make impact
on recovery of lipid bilayer of cell membrane. Special attention was
paid to the fact that moisturizing helps recovery process because
it prevents from excessive drying of tissue necrosis that avoids
development of scar deformations [3, 11]. In moist environment
transporting of substances (histamine, serotonin, prostaglandins
and nutrients) becomes easier and helps to growth factors (epider-
mal, fibroblast), hormones (aldosterone, corticoids), immune cells
(neutrophils, lymphocytes, monocytes). Dermis cells have easier
access to intercellular interaction, excretion of extracellular matrix
and cytokines and they accelerate proliferation of keratinocytes and
endothelial cells [3,11].

Conclusion. Histological confirmation of therapeutic effects
of ceramides, which include dexpanthenol in their composition,
was obtained in research presented.

Rationality of using ceramids, which provide healing without
rough scars formation, was proved.

Prospects and cost-effective methods, which can increase ef-
ficiency of burn injuries treatment, were suggested.

REFERENCES

1. Beiuxosckuit IJI. PJIC 2012 — Peructp JsexkapCTBEHHBIX
cpenct Poccuu. Dunuiiionenus sekapers. M.: PJIC-MEJIUA,
20-# BbIIL; 2012,

2. I'mytkun A.B., KoBasnpuyk B. U. Tepmuueckuii 0xor Koxu
y JeTedl paHHero Bo3pacta (ONBIT HKCIEPUMEHTA U KIMHUKH).
I'ponno:I'pI'MY; 2016.

3. EpemeeB C.A, YnunkoB O.B, Kosanenko A.B. CpaBHuresb-
Hast orieHKa 3(p(HEKTHBHOCTH CITOCOOOB JICUCHHSI TTOCTPAIABIITHX
C ITIOBEPXHOCTHBIMHU OXKOTraMH KOXXH B yCHOBI/IﬂX B,]'la)KHOFI Cpeabl
// Hayu. xypn. 2010;10:288-94.

4. Kosanesa JI.H. Kinunuko-mopdosoruueckue mapaiemin y
HalUeHTOB ¢ pyOLOBOH nartoorueii koxu // JlepMatoBeHepoIto-
rus. Kocmeromorusi. Cexcomnarosorus. 2016;1-4:108-17.

5. Hopuien JI. HoBble B3misibl Ha GopMUpPOBaHUE, CTPYKTYPY U
($yHKIMOHMpOBaHHE KOXKHOTO Oapbepa // Kocmernka u Menu-
1Ha.2002;5:8-17.

6. Yamwxkaesa A.JO. MaprbiHunk C.A. Meauko->KOHOMUYECKAst
OLICHKA 3aTpaT U KauecTBa CTALIMOHAPHOW TIOMOILH IIPU O’KOTOBOM
Tpasme // ConmanbHble acreKThl 310poB s HaceneHust. 2012;6(28).
7. Xanadsu A.A. STATISTICA 6. CraTHCTHUCCKUI aHAIHM3
naHHbIX. 3-e u3a. M.:000 «bunom-IIpecc»; 2007.

8. Sxosnesa JI.B., TkauoBa O.B., bytko f.0., Jlap’sHOBCbKA
10.5. ExcrniepumeHTanbHe BHBYCHHS HOBHX MpenapariB s
micieBoro JikyBanss pad. K.: JIELL MO3 Ykpaiuu; 2013.

9. Gold MH, McGuire M, Mustoe TA, Pusic A, Sachdev M,
Waibel J, Murcia C. International Advisory Panel on Scar Man-
agements. Up-dated international clinical recommendations on
scar management: part 2-algorithms for scar prevention and
treatment / Dermatol. Surg. 2014;40(8):825-31.

10. Hawkins HK, Finnerty CC. Pathophysiology of the burn scar
// Total Burn Care (Fourth Edition). 2012;46:507-16.

11. Jiang YJ, Kim P, Uchida Y. Ceramides stimulate cas-
pase-14 expression in human keratinocytes / Exp. Dermatol.
2013;2(22):113-8.

12. Kearns RD. Thermal burn care: a review of best practices.
What should prehospital providers do for these patients? /EMS
World.2013;42(1):43-51.

13. Kog¢ Z, Saglam Z. Burn epidemiology and cost of medication
in paediatric burn patients / Burns. 2012;6(38):813—19.

14. Mataro I, Delli Santi G, Palombo P, D’Alessio R, Vestita M.
Spontaneous healing and scar control following enzymatic de-



GEORGIAN MEDICAL NEWS
No 9 (282) 2018

bridement of deep second-degree burns // Annals of Burns and
Fire Disasters. 2017 Dec.; XXX(4):313-16.

15. Pastar I, Stojadinovic O, Yin N. Epithelialization in wound heal-
ing: a comprehensive review // Adv. Wound Care. 2014;3(7):445-64.
16. Vons BV, Chubka MB, Groshovyi TA. The problem of treat-
ment of burns’ wounds and characteristic of drugs for the local
treatment of burns // Current issues in pharmacy and medicine:
science and practice 2018; 11 (1):119-25.

17. Yang SW, Geng ZJ, Ma K, Sun XY, Fu XB. Comparison of the
histological morphology between normal skin and scar tissue // J.
Huazhong Univ Sci Technolog Med Sci. 2016.Apr; 36(2):265-9.

SUMMARY

HISTOLOGICAL EVALUATION OF THERAPEU-
TIC EFFECTS OF DEXPANTHENOL COMPOSI-
TION WITH CERAMIDES IN RATS WITH SKIN
BURN INJURY

'Butko Ya., 'Ulanova V., 'Tkacheva O., *Mishchenko O.

'The National University of Pharmacy; *Institute of qualifica-
tion improvement for pharmacists of The National University of
Pharmacy, Kharkiv, Ukraine

The objective of our research was histological evaluation of
therapeutic effects in case of burn injury in rats.

Experiment was conducted on 84 test rats with burn injury of
ITI-A stage. Therapeutical effect of studied medicines was evalu-
ated using histological methods.

Results achived gave evidence that on 18-th day of treatment
with ceremids cream and dexpanthenol with ceramids cream
the level granulation tissue maturing increased by 1,4 and 1,7
times and intensity of burn injury epithelization rose by 1,5 and
1,9 times in comparison with non-treated animals. Therapeutic
effect of dexpanthenol with ceramids cream significantly over-
come action of «Bepanten» cream.

Thus, experiment done proved efficiency of ceramids use in
cream composition with dexpanthenol as one of the therapeutic
methods aimed at increase of skin burn injury healing activation.

Keywords: burn injury, dexpanthenol, ceramids, healing injury.

PE3IOME

THCTOJOIMUYECKAS OILIEHKA JIEYEBHOI'O JIEM-
CTBUA KOMIIO3UILUU JEKCITAHTEHOJIA C KEPA-
MHJIAMM ITPU OKOTI'OBOM TPABME KOKH Y KPBIC
"Bytko f1.A., 'YianoBa B.A., 'TkaueBa O.B., "Muenko O.51.
!Hayuonanvnolii papmayeemuyeckuii ynueepcumem, *Hnemu-
mym nogvluleHus Kearugukayuu npoguzopos npu Hayuonano-

HoM papmayesmuueckom yHusepcumeme, Xapvros, Yepauna

Lenbro wccaeq0BaHus SBUJIACh THCTOJIOTHYCCKAs OLCHKA
J1e4eOHOTO JCHCTBHSI KOMITO3UIIMU JEKCIIAHTEHOJA C Kepa-

MHJIaMU B YCJIOBHUSIX 0)KOTOBO# TpaBMbl. OIBIT POBEACH Ha
84 oKcrepUMEHTANBHBIX KPBICAX, Y KOTOPBIX BBI3BAIU 0XKOT
koxu IIIA crenenu. JleueOHOE NEiiCTBIE MCCIICAYEMBIX TIpera-
paroB OLIEHUBAJIM C UCIIOJIb30BAaHUEM T'MCTOJOIMYECKHX METO-
JIOB UCCIIEOBAHMUS.

PesynbraThl NPOBEIEHHBIX UCCIENOBAaHUI IOKa3aau, 4TO
Ha 18 JeHb JIeYeHHs 0XKOTOB KPEMOM C KepaMHJaMH U Kpe-
MOM JEKCIaHTEHOJ ¢ KepaMUJaMU JIOCTOBEPHO MOBBICUIACH
CTEIeHb CO3PEBaHUs I'PaHy/ISIIMOHHON TkaHu B 1,4 pasau 1,7
pa3a M BBIPAKCHHOCTb JIHUTEIM3AlMU PAaHEBOro JedeKkTa B
1,5 paza u 1,9 pa3za, COOTBETCTBEHHO, B CPaBHEHHUHU C Helle-
YEHHBIMH )KMBOTHBIMU. JleueOHOE HeliCTBHE KpeMa JeKCIaH-
TEHOJIa C KepaMMJaMHU JOCTOBEPHO IPEBbIIIANIO JCHCTBUE
kpema «bemanTen».

Takum 00pa3om, IPOBECHHbBIE UCCIICIOBAHUS ITOATBEPIKIA-
0T L1eJIECO00Pa3HOCTh BBEACHHS KEPaMHUIOB B COCTAB Kpema ¢
JIEKCIIAHTEHOJIOM, KaK OJJHOTO U3 JIeueOHBIX METOJIOB MOBBIIIIE-
HUS YQPEKTUBHOCTH 3)KUBJICHYSI 0)KOTOBBIX TPABM KOXKH.
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