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Burns
Burns are one of the most common types of injuries worldwide, with 
about 6 million people seeking medical care each year. Treatment of 
burns – a set of special measures aimed at saving the lives of victims 
and restoring the integrity of the skin . Due to the difficulty of treating 
some types of burns, it is important to seek immediate medical 
attention. Proper assessment of the patient’s condition in combination 
with timely examination and treatment is crucial for the patient’s 
treatment process .
Over the past 50 years, the results of treatment of patients with burn 
wounds have improved significantly, but despite the discovery and use 
in medicine of a large number of drugs with a broad spectrum of 
action, burn wounds remain a problem in modern medicine. 
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Xeliogel
In this regard, a method of treating burns using xenografts based on 
cryolyophilized xenoderm, which are designed to close burn wounds. The 
introduction of xenodermo-transplantants in clinical practice in Ukraine as 
skin substitutes has reduced the mortality of patients with severe burns by 
30 % and the length of stay of patients in inpatient departments of hospitals 
up to 18-20 days.
The use of mild watersoluble medicines for the treatment of burns and 
wounds in all phases of the wound process has been relevant and quite 
popular for the last 10 years.
Based on cryolyophilized xeroderm s powder, was developed a gel under the 
conditional name “Xeliogel”, the composition of biologically active substances 
of which provides a high metabolic potential and minimizes the toxic load on 
the body.
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Xeliogel
The gel contains:
• water extract of crushed cryolyophilized

xenoderms powder
• lidocaine hydrochloride 
• carbomer “CarbopolUlterz 21”
• trometamol
• propylene glycol 
• phenylethyl alcohol 
• purified water
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MATERIAL AND METHODS

The experiments were performed on 
mature Wistar rats of both sexes weighing 
250-260 g. Animals were kept under 
standardized conditions at room 
temperature, in isolated cages with a          
12 hour day/night regime, with free access 
to water and food.
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MATERIAL AND METHODS
Experimental design

Dorsal hairs of rats were shaved with an electric razor, and rats were 
randomly divided equally into four groups: 

1 – group of intact animals

2 – control pathology group

3 – group for the treatment of which used the developed gel 
“Xeliogel” 

4 – group of animals with the comparison drug “Solcoseryl” 

Thermal burns were reproduced on the shaved area of the back skin 
under aseptic conditions under thiopental anesthesia.

The exposure time of the plate heated to 100°C (± 2°C) was 6 s. This 
method allowed forming burns of the II degree according to clinical 
classification of burns. Animals that were not simulated burns were used 
as control. Treatment began the day after the simulation of the burn.
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MATERIAL AND METHODS

Histological indicators of the effect of gels were recorded 3 times 
on these days of the experiment: 

3rd (stage of burn shock)

7th (stage of early toxemia)

14th (stage of late toxemia) 

Tissue samples were excised directly from the burn area and 
adjacent areas of healthy skin. 
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RESULTS AND DISCUSSION

Histomorphological examination revealed 
that the skin of intact animals consists of 
the epidermis, dermis, and hypodermis. 
Basal, spinous, granular and a layer of 
horny scales can be traced in the epidermis. 
The dermis consists of papillary and 
reticular layers with their typical structural 
organization.



3rd day

In the group of control pathology on the 3rd day of the 
experiment in the wound area, there was a violation of 
blood supply with dilation of the vessels of the 
microcirculatory tract. Dermal edema and partial 
destruction of the fibrous structures of the papillary layer 
were established. These phenomena were accompanied by 
significant leukocyte infiltration. The surface of the wound 
defect is covered with necrotic masses and blood clots.   
(fig. 1).
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• Figure 1. Microscopic changes in the skin of the animal 3 days after the experimental thermal injury. 
Necrotic masses (1), reticular layer of the dermis (2), skin appendages (3). Hematoxylin and eosin staining. 
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3rd day
During using the developed gel “Xeliogel” it is established 
that on the 3rd day of the experiment the wound surface is 
covered with a crust, which is formed by plasma proteins 
and with destroyed elements of blood. In the superficial 
layers of the dermis, there were signs of circulatory 
disorders, wich manifested by dilation and plethora of 
hemocapillaries, small perivascular diapedetic
hemorrhages. The intercellular substance of the dermis was 
densely infiltrated with lymphocytes and macrophages 
(fig. 2).
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• Figure 2. Histological changes in the skin of the animal 3 days after the experimental thermal injury with 
the use of gel “Xeliogel”. Necrotic masses (1), blood-filled, dilated capillary (2), swollen collagen fibers (3). 
Hematoxylin and eosin staining
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3rd day
Histological examination of the skin of animals for wound healing 
which used the comparison drug gel “Solcoseryl” on the 3rd day of the 
at the site of the defect of the epidermis was observed the formation 
of a film of exudate saturated with leukocytes. The wound also has 
circulatory disorders, accumulation of macrophages, tissue edema, and 
damage to the fibrous structures of the dermis (fig. 3).
Comparing the condition of wound surfaces in animals of two 
experimental groups, which used corrective factors, it was found that 
in the group of animals with the comparison drug “Solcoseryl” on the 
3rd day of the experiment circulatory disorders were more pronounced 
than in the group of animals using the “Xeliogel” gel for wounds 
treatment.
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• Figure 3. Morphological changes of the animal’s skin on the 3rd day after   the experimental thermal injury 
with the use of “Solcoseryl” gel. Necrotic masses (1), hemorrhages (2), reticular layer of the dermis (3). 
Hematoxy- lin and eosin staining.
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7th day

Histologically on the 7th day of the experiment in the 
control pathology group, the area of the skin defect was 
covered with a crust, which consisted mainly of destroyed 
blood cells andfibrin. The basement membrane is poorly 
formed. Structural components of the dermis densely 
infiltrated with lymphocytes, dystrophic changes of collagen 
and elastic fibers were observed (fig. 4)
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• Figure 4. Histological changes in the skin of the animal on the  7th  day after the experimental thermal 
injury. Scab (1), leukocyte infiltration (2), reticular layer of the dermis (3), appendages (4). Hematoxylin and 
eosin staining. 
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7th day

both “Xeliogel” gel and “Solcoseryl” gel were found to show 
that the skin defect area was also covered with a film, the 
main components of which were destroyed blood cells and 
fibrinous mass. Signs of the appearance of the basement 
membrane and increased marginal epithelialization were 
noted. In the dermis of the wound, there is the formation of 
a capillary system and the appearance of fibrous structures, 
moderately infiltrated by lymphocyte cells (fig. 5).
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• Figure 5.  Microscopic condition of the perifocal area of the wound on the   7th day after the experimental 
thermal injury with the use of gel “Xeliogel”. Scab (1), epidermal regenerate (2), reticular layer of the 
dermis (3). He- matoxylin and eosin staining
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14th day

Optically on the 14th day after the experimental 
thermal injury in the control pathology group at the 
central area of the wound, there is a poorly formed, 
destructured epidermal regenerate, which is covered 
with a scab. The papillary layer of the dermis is 
unformed, and in the reticular layer, there is swelling of 
collagen fibers, minor hemorrhages (fig. 6).
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• Figure 6. Morphological condition of the central area of the wound on the  14th day after the experimental 
thermal injury. Scab (1), destructured epidermal regenerate (2), reticular layer of the dermis (3). 
Hematoxylin and eosin staining
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14th day
Histologically, it was found that on the 14th day of the experiment in the group for the treatment 
of which used the developed gel “Xeliogel” in the healing area there is a well-formed epidermal 
regenerate, consisting of basal, spinous, granular and a layer of horny scales. There are a 
basement membrane and papillary layer of the dermis with a somewhat homogeneous structure. 
In the reticular layer of the dermis, collagen and elastic fibers are located parallel to the 
epidermis, between them there are cells of the fibroblastic series (fig. 7).

When examining the area of the defect on the 14th day of the experiment with the use of the 
comparison drug “Solcoseryl” gel, wounds healing covered with an epithelial layer with a 
clearlayered structure was observed. However, in this group of animals, the formation of the 
papillary layer of the dermis is less pronounced in comparison with the group for the treatment 
of which the developed gel “Xeliogel” was used. This phenomenon can lead to detachment of the 
epidermal layer from the connective tissue in areas where the papillary layer is poorly formed.
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• Figure 7. Histological condition of the wound healing area on the 14th day after experimental thermal 
trauma with the use of “Xeliogel” gel. Epidermis (1), papillary layer of the dermis (2), reticular layer of the 
dermis (3), skin appendages (4). Hematoxylin and eosin staining

22/25



CONCLUSIONS
• The histological evaluation of the use of 

“Xeliogel” gel as a correc- ting factor established 
that the developed gel provides healing of the 
wound defect on the 14th day of the 
experiment. There is a well-defined marginal 
regeneration of the epidermis, the forma- tion
of the basement membrane, the restoration of 
the papillary layer of the dermis and capillary 
system. Instead, when using the drug, the 
comparison of the formation of the papillary 
layer of the connective tissue of the skin was 
less pronounced.
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THE END
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