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The effect of the new combined cream on the protein synthetic 
activity of cells on the model of the thermal skin damage in rats

Aim. To study the mechanisms of the reparative action of a new combined cream on the model of thermal burn 
injury in rats.

Materials and methods. On the model of thermal burn in rats the reparative properties of the new combined 
cream under the conditional name “Dermalipoin” containing α-lipoic acid, urea, olive oil, tea tree oil, PEG-400 were 
studied. To determine the level of the protein synthetic activity of cells (epitheliocytes of the stratified squamous epithe-
lium in the epidermis and cells of the fibroblast cell in the edges of healing of thermal damage) the content of ribonu-
cleoproteins (RNP) in the cytoplasm and deoxyribonucleoproteins (DNP) in the nuclei of the cells was assessed by 
the cytometric method.

Results and discussion. On the model of thermal burn in rats “Dermalipoin” cream showed a more active effect 
on reparative processes compared to the reference drugs – methyluracil ointment and “Titriol” gel. It indicates a signifi-
cant increase in the protein synthetic function of epitheliocytes of the stratified squamous epithelium in the epidermis 
and cells of the fibroblastic series at the healing edges. The reparative activity of the cream was, first of all, provided 
by the presence of thiol (sulfhydryl) groups in the molecule of lipoic acid, giving it the properties of an antioxidant. 
The antioxidant effect of lipoic acid promotes more efficient DNA molecule reparation after damage as a result of the 
oxidative stress.

Conclusions. “Dermalipoin” cream shows a marked reparative effect due to the increase of the protein synthetic 
activity and acceleration of reparation of DNA molecules of epithelial cells after damage; as a result, the process of 
healing burns accelerates.
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Н. М. Кононенко, А. М. Шейхалі, М. О. Остапець, В. С. Лобода
Вплив нового комбінованого крему на білково-синтетичну активність клітин на 
моделі термічних пошкоджень шкіри у щурів 
Мета – дослідження механізмів репаративної дії нового комбінованого крему на моделі термічної опікової 

травми у щурів. 
Матеріали та методи. На моделі термічного опіку у щурів досліджені репаративні властивості нового комбі-

нованого крему, умовно названого «Дермаліпоїн», до складу якого увійшли: α-ліпоєва кислота, сечовина, олив-
кова олія, олія чайного дерева, ПЕГ-400. Для визначення рівня білково-синтетичної активності клітин (епітеліоцитів 
багатошарового плоского епітелію в зоні епідермізації і клітин фібробластичного ряду в краях загоєння терміч-
ного пошкодження) проводили оцінку вмісту рибонуклеопротеїдів у цитоплазмі і дезоксирибонуклеопротеїдів у 
ядрах клітин методом цитофотометрії.

Результати та їх обговорення. На моделі термічного опіку у щурів крем Дермаліпоїн порівняно з препара-
тами порівняння – маззю метилурациловою та гелем Тітріол виявив більш активний вплив на репаративні про-
цеси, про що свідчило вірогідне збільшення  білково-синтетичної функції епітеліоцитів багатошарового плоско-
го епітелію в зоні епідермізації і клітин фібробластичного ряду в краях загоєння. Репаративну активність крему, 
насамперед, забезпечила наявність тіолових (сульфгідрильних) груп у молекулі ліпоєвої кислоти, що надає їй 
властивості антиоксиданта. Антиоксидантний ефект ліпоєвої кислоти сприяє більш ефективній репарації моле-
кул ДНК після пошкодження в результаті «окисного стресу». 

Висновки. Крем Дермаліпоїн чинить виразну репаративну дію за рахунок збільшення білково-синтетичної 
активності та прискорення репарації молекул ДНК епітеліоцитів після пошкодження, що проявляється приско-
ренням процесу загоєння опіків.

Ключові слова: опіки; крем; α-ліпоєва кислота; репарація; рибонуклеопротеїди; 
дезоксирибонуклеопротеїди

Н. Н. Кононенко, А. М. Шейхали, М. А. Остапец, В. С. Лобода
Влияние нового комбинированного крема на белково-синтетическую активность 
клеток на модели термических повреждений кожи у крыс
Цель – исследование механизмов репаративного действия нового комбинированного крема на модели тер-

мической ожоговой травмы у крыс.
Материалы и методы. На модели термического ожога у крыс изучены репаративные свойства нового комби-

нированного крема, условно названного «Дермалипоин», в состав которого вошли: α-липоевая кислота, мочеви-
на, оливкове масло, масло чайного дерева, ПЭГ-400. Для определения уровня белково-синтетической активности 
клеток (эпителиоцитов многослойного плоского эпителия в зоне эпидермизации и клеток фибробластического 
ряда в краях заживления термического повреждения) проводили оценку содержания рибонуклеопротеидов в 
цитоплазме и дезоксирибонуклеопротеидов в ядрах клеток методом цитофотометрии.



VÌSNIK FARMACÌÏ 4 (92) 2017 63ISSN 2415-8844 (Online) ISSN 1562-7241 (Print)

Результаты и их обсуждение. На модели термического ожога у крыс крем Дермалипоин по сравнению 
с препаратами сравнения мазью метилурациловой и гелем Титриол проявил более активное воздействие на 
репаративные процессы, о чем свидетельствовало достоверное увеличение белково-синтетической функции 
эпителиоцитов многослойного плоского эпителия в зоне эпидермизации и клеток фибробластического ряда 
в краях заживления. Репаративную активность крема прежде всего обеспечило наличие тиоловых (сульфги-
дрильных) групп в молекуле липоевой кислоты, что обеспечивает ей свойства антиоксиданта. Антиоксидантный 
эффект липоевой кислоты способствует более эффективной репарации молекул ДНК после повреждения в 
результате «окислительного стресса».

Выводы. Крем Дермалипоин проявляет выраженное репаративное действие за счет увеличения белково-
синтетической активности и ускорения репарации молекул ДНК эпителиоцитов после повреждения, что про-
является ускорением процесса заживления ожогов.

Ключевые слова: ожоги; крем; α-липоевая кислота; заживление; рибонуклеопротеиды; 
дезоксирибонуклеопротеиды

Treatment of wounds belongs to the oldest medical 
problems, which do not lose their relevance today, and 
its importance becomes more and more socioeconomic 
because of the additional costs for treatment and signi- 
ficant difficulties in rehabilitation of patients. Despite the  
significant success the number of patients with the wound 
process does not decrease, moreover, today it is growing. 
The huge clinical experience gained during the theoreti-
cal and practical study of this line of surgery suggests 
that even the most effective drugs in the process of their 
application are losing their effectiveness. The study and 
identification of new aspects of this problem stimulate 
the search for targeted effects on the wound process.

A modern view of the problem of treating purulent-
inflammatory phenomena of soft tissues involves a com- 
prehensive effect on all links of the pathological pro-
cess. Currently, there is work to create the fundamen-
tally new drugs that would significantly improve the ef- 
fectiveness of the wound treatment and provide preven-
tion of wound complications. The phase of inflamma-
tion is of the greatest interest in studying the process of 
healing wounds and burns since it is largely determines 
the course and results of the reparative process. Taking 
into account modern ideas about the role of free radical 
oxidation in the wound process pathogenesis the use of 
antioxidant agents to correct the imbalance in the pro-
oxidant-antioxidant system, regulation of the inflamma-
tion process and reduction of the damaged structures due 
to the membrane-stabilizing action at the level of cells and 
tissues seem natural. Their application significantly re-
duces the intensity of inflammation, promotes cleansing  
of the wound and the rapid formation of productive pro-
cesses [1].

One of the most important tasks of conservative wound 
healing is the fight with the pathogenic microflora. Micro-
bial contamination can substantially change the course of 
the wound process. Along with the mechanical damage 
to tissues the products of the bacterial vital activity can 
significantly expand the site of alteration and introduce 
specificity in the pathogenesis of the primary phases of 
healing. However, formation of the microorganisms’ resis- 
tance to antimicrobial drugs and the resulting loss of their 
pharmacological effectiveness lead to the search for new 
substances and drugs that can actively affect their growth 
and development [2]. To achieve this goal drugs with 

a multi-faceted mechanism of action are used. It is the 
external application of the drug that allows maximizing 
the concentration of medicinal substances in the site of 
inflammation and is the safest since it allows you to easi- 
ly change the dose, if necessary.

Modern requirements to the local wound-healing and 
antipyretic drugs include the possibility of using the drug 
in different phases of the wound process, the absence of 
toxic, allergic and local anesthetic actions, a wide range 
of the antibacterial activity, the high antimicrobial and 
anti-inflammatory activity [3]. However, not all drugs 
presented at the pharmaceutical market of Ukraine meet 
these requirements. In addition, wound healing drugs 
for local application should not cause disturbance of the 
gas exchange in the skin. These disadvantages are due to 
the use of fatty bases that do not provide sorption of the 
wound exudate, can oxidize, have a low yield of the ac-
tive substance, lead to development a “greenhouse” ef-
fect. Taking into consideration the facts mentioned abo- 
ve it is expedient to make ointments and creams on the 
hydrophilic base.

The most effective for the treatment of wounds and 
dermatitis, including the infected ones, are multicom-
ponent ointments created on the hydrophilic polymeric 
bases such as “Levomekol”, “Levosin”, “Miramistin” 
ointment, “Pantestine-Darnitsa” gel, “Vundehil” ointment 
and others. Ingredients included in their composition pro-
vide a comprehensive effect on the course of the wound 
process, namely reparative, antimicrobial, anti-inflam-
matory, dehydrating action [3]. But these drugs have some 
disadvantages, such as a rather narrow antimicrobial spect- 
rum, and they can cause allergic reactions.

Taking this into account a complex drug containing 
a mixture of an effective antibacterial agent and a sub-
stance that would have the marked antioxidant proper-
ties will be interesting for the experimental and clinical 
study.

At the Department of Commodity Science of the Na-
tional University of Pharmacy (NUPh) under the super-
vision of prof. Baranova I. I. a new combined drug in 
the form of a cream under the conditional name “Der-
malipoin” has been developed to treat inflammatory and 
microbial skin diseases. It contains α-lipoic acid, urea, 
olive oil, tea tree oil, PEG-400. α-Lipoic acid is a power-
ful antioxidant and an effective anti-inflammatory agent, 
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when applied locally it possesses the keratolytic, kerato-
plastic, bacteriostatic and fungistatic action. Olive oil 
has the anesthetic and anti-inflammatory effect, helps to 
heal wounds, ulcers and burns. Tea tree oil is an adapto-
gen. It has a strong bactericidal, anti-inflammatory, anti- 
edema and reparative effect. PEG-400 is a solvent with 
the pronounced osmotic activity, which causes its wide 
application in the production of creams for the treatment 
of infected wounds where it provides the osmotic and 
dehydration action, which in turn, accelerates the time 
of the wound healing.

The aim of the work was to study the mechanisms 
of the reparative action of a new combined cream on 
the model of thermal burn injury in rats.

Materials and methods 
The studies were conducted on 50 white non-line-

ar, sexually healthy rats weighing 200-250 g. Animals 
were divided into 5 groups (10 animals in each group): 
group 1 – intact control; group 2 – control pathology 
(animals with the natural healing); group 3 – animals 
received methyluracil ointment manufactured by Farmak 
(Ukraine) – a reference drug, analog by the pharmaco-
logical action and indications; group 4 – animals treated 
with “Titriol” gel manufactured by OST-Farm LLC (Ukrai- 
ne) – a reference drug containing tea tree oil; group 5 – 
animals treated with “Dermalipoin” cream.

A day before the simulation of burn, depilation of 
the skin (4 × 4 cm2) was performed on the interloopacic 
area of the animals’ back by shaving with a safe blade. 
Animals under the ketamine (100 mg/kg) anesthesia were 
applied a round metallic plate heated to 200 °C on the 
shaved area of the skin for 10 seconds. It corresponds to 
burns of III A-B – III B degree of clinical classification 
of burns and is characterized by a damage of the entire 
thickness of the skin with complete death of hair fol-
licles, sweat and sebaceous glands [4, 5]. For this pur-
pose, a device with a set temperature scale and an elect- 
ric soldering iron having a nozzle with a metal plate at  
its end was used. The treatment began immediately af-
ter the thermal action and continued once a day, a thin 
layer was applied on the affected surface.

All interventions and euthanasia of animals were con-
ducted in accordance with the “General ethical princip- 
les of animal experimentation” adopted by the First Na-
tional Congress on Bioethics (Kyiv, 2001) and the Law 
of Ukraine “On protection from cruelty to animals” 
No. 3477-IV dated 21.02.2006.

On day 15 the level of the protein synthetic activity 
of cells (epitheliocytes of the stratified squamous epi-
thelium in the epidermis and fibroblast cells at the edges 
of healing of the thermal damage) in animals of all expe- 
rimental groups the content of ribonucleoproteins (RNP) 
in the cytoplasm and deoxyribonucleoproteins (DNP) 
in the nuclei of the cells was assessed. By the cytomet-
ric method the flow of radiation (in the green part of the 
spectrum) falling on the object (the object glass) and pas- 
sing through the object (tissue) on the sections treated 
with the histochemical methods of Brachet (the solution 
of crystalline ribonuclease as the control) and Feulgen-
Rossenbeck (the reaction of hydrolysis with HCl as the 

control) was measured with the subsequent calculation 
of the optical density as a decimal logarithm according 
to the formula:

where: D – is the optical density (conventional units); 
Fin – is the flow of radiation falling on the object; Fout – 
is flow of radiation passing through the object; Fin/Fout –  
is the transmittance factor.

RNP in epitheliocytes of the stratified squamous epi-
thelium of the epidermis zone was counted in all layers 
(basal + parabasal (spiky), medium (intermediate), (gra- 
nular + brilliant), superficial (horny) and the total value); 
DNP was determined in epitheliocytes of the basal and 
parabasal layers in the complex. Histological and histo-
chemical methods were performed according to the for-
mulations contained in the instructions on histological 
technique and histochemistry [6, 7]. The research comp- 
lex was conducted on an Olympus BX-41 microscope 
using Olympus DP-Soft (Version 3 : 1) and Microsoft 
Excel. The statistical processing of the results obtained 
was carried out on a Pentium III personal computer using 
the “Statistica 6” software, as well as Student t-test to 
compare independent samples at probability level of  
p ≤ 0.05 [8, 9].

Results and discussion 
In all experimental groups a similar morphological 

pattern of healing of ulcer defects by the type of incomp- 
lete reparative regeneration with formation of the con-
nective tissue was observed, on day 15 it corresponded 
to the classification of phases of the wound process ac-
cording to M. I. Kuzin [10] – transition of the second 
phase of wound healing (the regeneration phase) to the 
third phase (the phase of formation and reorganization 
of the scar and epithelization).

According to the literature data it is known that the 
mechanism of action of wound-healing drugs consists 
in their integral effect on the healing of wound lesions 
(immunostimulation, activation of mitoses, the synthe-
sis of nucleic acids and connective tissue elements, inhi-
bition of lipid peroxidation processes of the membrane 
structures and other pro-inflammatory factors). The level 
of the protein synthetic activity was determined by mea- 
suring the optical density of RNP in the cytoplasm and 
DNP in the nuclei of epitheliocytes of the stratified squa-
mous epithelium in the epidermisation zone and cells of 
the fibroblastic series at the edges of the thermal damage 
healing. The results are presented in Tab. 1 and 2.

“Dermalipoin” cream showed a more active effect 
on reparative processes compared to the reference drugs 
– methyluracil ointment and “Titriol” gel. It indicates a 
significant increase in the protein synthetic function of 
epitheliocytes of the stratified squamous epithelium in 
the epidermis and cells of the fibroblastic series at the 
healing edges.

The reparative activity of the cream was, first of all, 
provided by the presence of thiol (sulfhydryl) groups 
in the molecule of lipoic acid, giving it the properties 
of an antioxidant. The antioxidant effect of lipoic acid 
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promotes more efficient DNA molecule reparation after 
damage as a result of the oxidative stress [11].

As for cells of the fibroblastic series they also 
had the highest protein synthetic activity in the group 
treated with “Dermalipoin” cream. It is confirmed by 
the morphological pattern of the defect healing in this 
group.

CONCLUSIONS
1. On the model of thermal burn in rats, it was found 

that when using “Dermalipoin” the optical density of 
ribonucleoproteins in the cytoplasm and deoxyribonu-
cleoproteins in the nuclei of the epithelial cells of the 

stratified squamous epithelium in the epidermis and cells 
of the fibroblastic series at the healing edges increases 
compared to the control pathology and the groups of the 
reference drugs (p ≤ 0.05).

2. “Dermalipoin” cream shows a marked reparative 
effect due to the increase of the protein synthetic activity 
and acceleration of reparation of DNA molecules of epi-
thelial cells after damage; as a result, the process of hea- 
ling burns accelerates compared to the control patholo- 
gy and the reference drugs (p ≤ 0.5).
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0.112675 ± 
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0.026131**

0.142362 ± 
0.018573**
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Notes: * – the differences are statistically significant compared to the values of the intact control group (p ≤ 0.05);  
** – the differences are statistically significant compared to the values of the control pathology group (p ≤ 0.05).
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The optical density of DNP in the nuclei of epitheliocytes of the stratified squamous epithelium in the epidermis 

and cells of the fibroblastic series at the healing edges, conventional units (M ± m)
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“Titriol” gel 0.019805 ± 0.005028*/** 0.032966 ± 0.005795*/**
“Dermalipoin” cream 0.026836 ± 0.007445** 0.0412069 ± 0.011268**

Notes: * – the differences are statistically significant compared to the values of the intact control group (p ≤ 0.05);  
** – the differences are statistically significant compared to the values of the control pathology group (p ≤ 0.05).
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