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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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АССОЦИИРОВАННЫХ С ФОРМИРОВАНИЕМ АОРТАЛЬНОГО СТЕНОЗА 
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HISTOLOGICAL EVALUATION OF THERAPEUTIC EFFECTS OF DEXPANTHENOL 
COMPOSITION WITH CERAMIDES IN RATS WITH SKIN BURN INJURY

1Butko Ya., 1Ulanova V., 1Tkacheva O., 2Mishchenko O.

1The National University of Pharmacy; 2Institute 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-

spectively. Cream was applied in experimental dose of 15 mg/
cm2 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 
«Cognis», 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 0 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 IV-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].



	
GEORGIAN MEDICAL NEWS  
No 9 (282) 2018

© GMN 135 

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 

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 e, 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 сeramides 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, c, g, h) x 100

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 сeramides 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, c). 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 

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 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, Q25-Q75, n=6

Indexes

D
ay

s o
f 

tr
ea

tm
en

t Experimental groups

Control
pathology

Cream with 
dexpanthenol and 

ceramides

Cream with
ceramids

“Bepanten”
cream

Thickness of of 
necrotic layer

9
3,20±0,29

3.5 (2.25 - 4)
1,10 ± 0,28 */ **

1 (1 - 1)
2,10 ± 0,31 *

2 (1.25 - 2.75)
2,50 ± 0,17
2.5 (2 - 3)

18
1,30 ± 0,21 @

1 (1 - 2)
- 

0,30 ± 0,15 */@

0 (0 - 0.75)
0,60 ± 0,22 */@

0.5 (0 - 1)

Level of 
granulation tissue

maturity

9
0,60 ± 0,22
0.5 (0 - 1)

2,20 ± 0,13 *

2 (2 - 2)
1,50 ± 0,31 *

2 (1 - 2)
1,10 ± 0,35

1 (0 - 2)

18
1,80 ± 0,20 @

2 (1.25 - 2)
3,20 ± 0.20*/ ** /@

3 (3 - 3.75)
2,60 ± 0,22 */@

2.5 (2 - 3)
2,30 ± 0,15 @

2 (2 - 2.75)

Intensity of
epithelialization

9
0,60 ± 0,24

1 (0 - 1)
2,00 ± 0,00*

2 (2 - 2)
1,40 ± 0,24

1 (1 - 2)
1,20 ± 0,20

1 (1 - 1)

18
1,60 ± 0,24

2 (1 - 2)
3.00 ± 0.00*/ **/@

3 (3 - 3)
2,40 ± 0,24*

2 (2 - 3)
2,20 ± 0,20

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 

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-

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.
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SUMMARY

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

1Butko Ya., 1Ulanova V., 1Tkacheva O., 2Mishchenko O.

1The National University of Pharmacy; 2Institute 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 
III-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.

РЕЗЮМЕ

ГИСТОЛОГИЧЕСКАЯ ОЦЕНКА ЛЕЧЕБНОГО ДЕЙ-
СТВИЯ КОМПОЗИЦИИ ДЕКСПАНТЕНОЛА С КЕРА-
МИДАМИ ПРИ ОЖОГОВОЙ ТРАВМЕ КОЖИ У КРЫС

1Бутко Я.А., 1Уланова В.А., 1Ткачева О.В., 2Мищенко О.Я.

1Национальный фармацевтический университет; 2Инсти-
тут повышения квалификации провизоров при Националь-
ном фармацевтическом университете, Харьков, Украина

Целью исследования явилась гистологическая оценка 
лечебного действия композиции декспантенола с кера-

мидами в условиях ожоговой травмы. Опыт проведен на 
84 экспериментальных крысах, у которых вызвали ожог 
кожи IIIА степени. Лечебное действие исследуемых препа-
ратов оценивали с использованием гистологических мето-
дов исследования. 

Результаты проведенных исследований показали, что 
на 18 день лечения ожогов кремом с керамидами и кре-
мом декспантенол с керамидами достоверно повысилась 
степень созревания грануляционной ткани в 1,4 раза и 1,7 
раза и выраженность эпителизации раневого дефекта в 
1,5 раза и 1,9 раза, соответственно, в сравнении с неле-
ченными животными. Лечебное действие крема декспан-
тенола с керамидами достоверно превышало действие 
крема «Бепантен». 

Таким образом, проведенные исследования подтвержда-
ют целесообразность введения керамидов в состав крема с 
декспантенолом, как одного из лечебных методов повыше-
ния эффективности заживления ожоговых травм кожи.

reziume

keramidebis Semcveli deqspantenolis kompozi-
ciis samkurnalo moqmedebis histologiuri Se-
faseba virTagvebis kanis damwvrobis travmis 
dros

1i. butko, 1v. ulanova, 1o. tkaCova, 2o. miSenko 

1erovnuli farmacevturi universiteti; 2erovnul 
farmacevtul universitetTan arsebuli provi-
zorTa kvalifikaciis amaRlebis instituti, xar-
kovi, ukraina

kvlevis mizani iyo keramidebis Semcveli deqs-
pantenolis kompoziciis samkurnalo moqmedebis 
histologiuri Sefaseba kanis damwvrobis trav-
mis pirobebSi. 
cda Catarda 84  eqsperimentul virTagvebze 

IIIA xarisxis kanis damwvrobiT. gamosakvlevi 
preparatebis samkurnalo moqmedeba Sefasda 
kvlevis histologiuri meTodebis gamoyenebiT. 
Catarebuli kvlevebis Sedegebma aCvena, rom 

keramidebis Semcveli kremiT da keramidebis 
Semcveli deqspantenolis kremiT damwvrobis 
mkurnalobis me-18 dRes momwifda granulaci-
uri qsovili (1,4-jer da 1,7-jer) da Wrilobis 
defeqtis epitelizacia (1,5-jer da 1,9-jer, Se-
sabamisad) cxovelTa sakontrolo jgufTan Se-
darebiT. keramidebis Semcveli deqspantenolis 
kremis samkurnalo moqmedeba sarwmunod aRe-
mateba krem „depanteni“-s samkurnalo moqmede-
bas. 
amgvarad,  Catarebuli kvlevebi adasturebs de-

qspantenolis kremSi keramidebis Seyvanis mizan-
Sewonilobas kanis damwvrobis travmis Sexor-
cebis efeqturobis amaRlebis mozniT.


