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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 a-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.

Key words: burns; cream; a-lipoic acid; reparation; ribonucleoproteins; dezoxyribonucleoproteins

H. M. KoHoHeHko, A. M. Wenxani, M. O. Octaneup, B. C. Jloboaa

Bnnme HOBOro KOMGiHOBaHOro Kpemy Ha 6iNnKOBO-CUHTETUYHY aKTUBHICTb KIiTUH Ha
mMopaerni TepMiYHUX MOLUKOMKEHb LWKipW Y LWypiB

Meta — gocnigXeHHs1 MexaHi3MiB penapaTvBHOI Aii HOBOrO KOMBIHOBaHOIO Kpemy Ha MoAeni TEpMiYHOT OMiKOBOT
TpaBMu y LLYpIB.

MaTtepianu Ta MeToau. Ha Mogeni TepmiyHOro oniky y LLypiB OCNIAKEHI penapaTuBHi BNacTUBOCTIi HOBOrO KOMOi-
HOBaHOro Kpemy, YMOBHO Ha3BaHoro «[epmManinoiH», 40 cknagy SKoro yBinLWW: o-ninoesa KMcnoTa, Ce4oBUHa, ONnB-
KOBa oflisi, onist YarHoro aepesa, MEM-400. [ns BU3Ha4eHHs piBHS GiNkOBO-CUHTETUYHOI aKTUBHOCTI KNiTWH (eniTeniouunTis
BaraToLLapoBOro NIOCKOro enitTenito B 30Hi enigepmisadii i KniTuH ibpobnacTuyHoro psagy B Kpasix 3aroeHHs TepMid-
HOrO MOLLKO[PKEHHHA) MPOBOAMIUN OLiHKY BMICTY puboHykneonpoTeifiB y umTonnasmi i 4esokcnpnboHykneonporeigis y
aapax KnitTMH METOAOM LMTODOTOMETPII.

Pe3ynbraTy Ta ix o6roBopeHHs. Ha Mmogeni TepmiyHOro oniky y LypiB kpem [epmaninoiH NopiBHAHO 3 npenapa-
Tamu NOPIBHSHHA — Ma33t0 METUITYypaLMIIOBOIO Ta renem TiTpion BUSBUB BinbLl akTUBHUIA BMMB HA penapaTyBHi Npo-
Lecu, Npo Lo CBig4mMno BiporigHe 36inblueHHs1 BinKoBO-CUHTETUYHOI (hyHKLUIT eniTenioumTiB GaraToLapoBOro nocko-
ro enitenito B 30Hi enigepmMisadii i kniTuH ibpobnacTnyHoro paay B Kpasix 3aroeHHs. PenapaTtnBHy akTUBHICTb KPeMY,
Hacamnepen, 3abe3neyuna HasBHICTb TIONOBUX (CyNbAriapUIbLHMX) FPyN Y MOMNeEKyni MiNOEBOI KACMOTK, Lo Hadae in
BMNacTMBOCTi aHTUOKCMAAHTA. AHTUOKCMOAHTHUI edPeKT NiNOEBOI KUCMNOTU cnpusie BinbLlu edekTUBHIN penapadii mone-
kyn OHK nicnsa nowkogXeHHs B pe3ynbTaTi «KOKUCHOIO CTPECY».

BucHoBku. Kpem [lepmaninoiH YuHUTb BUpa3Hy penapaTtuBHy Ait0 32 paxyHoK 36inblueHHs BinkoBO-CUHTETUYHOT
aKTUBHOCTI Ta NpuUcKopeHHsi penapadii monekyn AHK eniteniounTiB Nicnsa NOLIKOMKEHHS, LLO NPOSABASETLCS MPUCKO-
PEHHSIM NPOLIeCy 3aroeHHs1 OnikiB.

Knroyoei ciioea: oniku; kpem; o-ninoeBa KMCNoTa; penapaldis; puboHykneonpoTeiau;
Oe30KkcuprboHykneonpoTeign

H. H. KoHoHeHko, A. M. LLenxanun, M. A. OcTtaneuy, B. C. Jlobona

BnuaHue HoBoOro KOM6VIHVIpOBaHHOrO Kpema Ha GGHKOBO-CMHTeTquCKy}O dKTUBHOCTb
KINeToK Ha Moagesin TepMn4eCcKunx ﬂOBpe)KAeHVIFI KOXW Y KpbIC

Llenb — nccnepgoBaHve MexaHM3MOB penapaTMBHOIO AeNCTBUSE HOBOrO KOMOMHNPOBAHHOIO KpeMa Ha Mogenu Tep-
MWYECKOIN 0XOroBOW TpaBMbl Y KpbIC.

Matepumanbi n metoabl. Ha Mogenun TepMmM4eckoro oxora y KpbIC U3y4YeHbl pernapaTtuBHble CBOMCTBA HOBOMO KOMBU-
HMPOBAHHOTO KPema, YCIOBHO Ha3BaHHOIo «[lepManunonH», B COCTaB KOTOPOro BOLUSMW: O-NNOEBas KMCnoTa, MoYeBu-
Ha, On1BKOBE Macro, Macro YanHoro gepesa, MN3-400. Ans onpeaeneHns ypoBHS 6eNkoBO-CUHTETUHECKON aKTUBHOCTH
KINeToK (3N1TENMOLMTOB MHOFOCIIOMHOTO MITOCKOMO 3MMTENNS B 30HE aNuaepmu3aumnm u knetok dubpobnactmnyeckoro
psiaa B Kpasix 3aXMBIEHUst TEPMUYECKOTO MOBPEXAEHWS) NPOBOAUIM OLEHKY cogepXaHns puboHyKneonpoTenaos B
umTonnasme v Ae3oKcpuboHyKNeonpoTenaos B sapax KNeTok METOAOM LMTOOTOMETPUN.
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PesynbraThl n nx obcyxaeHue. Ha mogenu TepMu4ecKoro oxora y KpbiC kKpem [lepmanvnovH no cpaBHEHWIO
C npenapaTaMu CpaBHEHUS Ma3blo METUMYpPaLWUoBON 1 rernem Tutpuon nposiBun 6ornee akTMBHOE BO3OENCTBME HA
penapaTtyvBHbIEe NPOLIECChI, O YEM CBUAETENLCTBOBANO JOCTOBEPHOE YBENUYEHNE BEMKOBO-CUHTETUYECKON (PyHKLUN
3NUTENNOLUTOB MHOFOCMOMHOIO MIIOCKOro 3NUTENUA B 30HE anuaepMmusaumm u knetok mnbpobnactmyeckoro psiga
B Kpasix 3axuBneHus. PenapaTvBHyl0 akTMBHOCTb KpeMa npexae Bcero obecneymno Hanmyne TMonoBbIX (Cynbdru-
OpUVInbHbIX) FPYNM B MOSEKyIE NUMNOEBON KACMOTbI, YTO 06eCneYnBaeT eli CBOMCTBa aHTUOKCUAaHTa. AHTUOKCUAAHTHbIN
acpbhekT nunoeBor knucnotbl cnocobeTByeT 6onee acpdekTuBHOW penapauun monekyn [AHK nocne noepexaeHus B

pesynbrate «OKUCIUTENbHOro CTpeccar.

BeiBoabl. Kpem [lepmanunonH nposiBNSeT BbipaKeHHOE penapaTtuBHOe AeNCTBME 3a CHET YBeNnuyeHms 6enkoBo-
CUHTETMYECKOW aKTMBHOCTU M ycKOpeHus penapaunv monekyn [JHK anutenmounToB nocne noBpexaeHus, 4To npo-

ABNAETCA YCKOpeHneM npouecca 3a>KMBJfieHnsA OXXOros.

Knroueenie crioea: oXoru; Kpem; a-nmnoeBas KUCNoTa; 3aXXMBIEHNE; pM6OHyKJ'IeOFIpOTeM/J.bI;

/:l,eSOKCVIpM60HyKJ'IeOI'IpOTEWJ,bI

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 a-lipoic acid, urea,
olive oil, tea tree oil, PEG-400. a-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 x 4 cm?) 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 — I1I 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. 3477-1V 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 HCI as the

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

to the formula:
FE
D = lg [Fm J b}

where: D — is the optical density (conventional units);
F,, — is the flow of radiation falling on the object; F_, —
is flow of radiation passing through the object; F, /F_, —
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. 1. 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 (sulfthydryl) groups
in the molecule of lipoic acid, giving it the properties
of an antioxidant. The antioxidant effect of lipoic acid
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Table 1

The optical density of RNP in the cytoplasm of epitheliocytes of the stratified squamous epithelium in the
epidermis and cells of the fibroblastic series at the healing edges, conventional units (M + m)

Layers of the epithelium Cells of the
Group - - .
basal + parabasal medium superficial the total value | fibroblast series
Intact control 0.193027 = 0.113774 = 0.112675 0.106492 + 0.045035 =
0.014992 0.019649 0.015566 0.010063 0.01237
Control pathology 0.030174 = 0.025397 + 0.035169 + 0.02358 + 0.003325 +
0.020429* 0.009429* 0.010944* 0.009034* 0.01647*
Methyluracil ointment 0.090775 = 0.070343 = 0.088967 + 0.083361 £ 0.037282
0.01881*/** 0.022805%*/** 0.03026%/** 0.014315%/** 0.009364*/**
“Titriol” gel 0.119201 = 0.081806 = 0.098823 = 0.109944 + 0.052892 =
0.035103%*/** 0.016364*/** 0.016395%/** 0.015962%*/** 0.006829%*/**
“Dermalipoin” cream 0.172154 0.141931 £ 0.133001 £ 0.142362 + 0.0997
0.034711%** 0.034318%** 0.026131** 0.018573** 0.015728**
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).
Table 2

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)

Group Basal + parabasal layers of the epithelium Cells of the fibroblast series
Intact control 0.024902 + 0.004981 0.0447018 + 0.0070152
Control pathology 0.001351 + 0.004753* 0.019985 + 0.009009*
Methyluracil ointment 0.016717 £ 0.005357*/** 0.033763 + 0.006682*/**
“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).

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).

Conflict of Interests: authors have no conflict of
interests to declare.
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