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The aim of the work was to study acute toxicity, the irritating and allergic effects of a new combined
cream “Dermalipoin” consisting of a-lipoic acid, urea, olive oil, tea tree oil, PEG-400. It has been found
that the LD, , of the cream with intragastric introduction is greater than 5000 mg/kg, and when applied
to the skin LD,,> 2810 mg/kg; in accordance with the classification of K.K.Sidorov it allows to refer
this cream to the class of almost nontoxic substances (the V-th toxicity class). “Dermalipoin” cream
shows no irritative action in contact with the mucous membrane of the eye and sensitizing actions

in external application.

Treatment of wounds remains one of the most im-
portant problems of modern medicine [13]. The analy-
sis conducted has shown that at the pharmaceutical mar-
ket out of 12 medicines intended for the I-st phase of
the wound process only one combined drug — “Inflarax”
ointment (“Zdorovya”, Ukraine) has a multidirectional
and pronounced pharmacological action [3]. But one
drug cannot completely satisfy the needs of the treat-
ment of purulent wounds, therefore, there is the neces-
sity of development and introduction of new medicines
with a wide range of the pharmacological action.

Nowadays one of the most promising soft medical
forms are creams as they more fully and smoothly re-
lease the medicinal substances, they are easily applied
and absorbed by the skin, they do not leave on it greasy
luster, they are economically available, etc. [5].

At the National University of Pharmacy (NUPh) a
new combined product in the form of a cream has been de-
veloped for treating inflammatory and microbial skin di-
seases conventionally named “Dermalipoin” containing
a-lipoic acid, urea, olive oil, tea tree oil, PEG-400 (po-
lyethylene glycol). PEG-400 is a solvent with a pronoun-
ced 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
effects, which accelerates the term of wound healing [12].
Medicines containing PEG have high efficiency, espe-
cially in the treatment of exudative dermatoses when
fat and carbohydrate carriers can not be used [1]. PEG
well dissolves a great number of medicinal substances,
easily release them providing a good contact with the
skin or the wound surface tissue, which, in turn, signifi-
cantly increases their absorption and activity [7].

One of the main stages of introduction of medicines
is to determine their toxicity [2]. The study of acute to-
xicity along with other indicators (possible local irrita-

tive and allergic effects) that characterize the toxicolo-
gical properties of medicinal products is a mandatory re-
quirement of the State Pharmacological Centre (SPhC)
of the Ministry of Public Health of Ukraine in preclini-
cal study of new medicines [7].

The aim of the work was to study acute toxicity, the
irritating and allergic effects of a new combined cream
“Dermalipoin”.

Materials and Methods

Preclinical study of toxicological properties of “Der-
malipoin” cream was conducted at the premises of the
Central Scientific Research Laboratory of the NUPh. In
preclinical studies the experimental animals grown in
vivarium of the Central Research Laboratory equipped
according to the sanitary-and-hygienic norms were used.
All animals were kept under the standard sanitary condi-
tions [8]. During the experiment the animals were kept
in vivarium at 19-24°C, with humidity of not more than
50%, with the natural light mode “day-night” in plastic
cages on a balanced food diet. Before the experiment the ani-
mals acclimatized themselves under experimental room
conditions within 7 days. The experiments were carried
out in accordance with the national “General ethical prin-
ciples of experiments on animals” (Ukraine, 2001), which
are consistent with the provisions of the European Con-
vention for the Protection of Vertebrate Animals used
for Experimental and Other Scientific Purposes (Stras-
bourg, 18.03.86).

Acute toxicity of the cream was studied according
to Pastushenko G.V. method in nonlinear sexually ma-
ture male white mice with the body weight of 18-25 g
and in nonlinear sexually mature male white rats with
the body weight of 180-200 g in a single intragastric
introduction and skin application. Toxicity was assessed
according to the generally accepted classification of
K.K.Sidorov [10]. When studying acute toxicity of drugs
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Table 1

The study of acute toxicity of “Dermalipoin” cream
in mice in intragastric introduction (n=6)

Table 2

The study of acute toxicity of “Dermalipoin” cream
in rats after application on the skin (n=6)

the survival/mortality of animals is an integral indica-
tor, which allows calculating the drug medium lethal
dose (LD, ). It is recommended to use 5 levels of doses.
When it 1s impossible to introduce the drug in doses
that cause death of animals, then in order to study acute
toxicity the SPhC of the Ministry of Public Health of
Ukraine recommends to use the maximal dose of the
I'V-th toxicity class (low toxic substances) taking into
account the way of introduction [2]. Therefore, when
determining nontoxicity of the cream in the dose of
2810 mg/kg in application on the skin and in the dose
of 5000 mg/kg in intragastric introduction the further
research may be considered inexpedient. In accordance
with the recommendations of the SPhC of the Ministry
of Public Health of Ukraine the number of animals was
6 in each experimental group [2]. Acute toxicity of the
experimental samples was studied when applying the
cream on a skin area of the back previously clipped,
which was not less than 10% of the total surface area of
the animal. Test samples were applied with a thin layer
in the dose of 2810 mg/kg. The monitoring of survival,
clinical signs and condition of the skin (with the skin
application) was carried out within 14 days.

The local irritative effect was studied in guinea pigs
with the body weight of 400-450 g using the conjuncti-
val test [9]. For this purpose the cream was introduced
into the conjuctival ocular vesicle of the right eye of the
experimental animals. The left eye served as the con-
trol. The reaction of the mucous membranes of the eye
was observed in 15 min, one hour and a day after intro-
duction of the cream. In the experiment the degree of
hyperemia, swelling and the amount of discharge were
considered. Assessment of the damaging effect was con-
ducted by the rating scale:

0 — the absence of the response of the mucous mem-
brane of the eye;

1 — a slight redness of the lacrimal ducts;

2 — the redness of the lacrimal ducts and the sclera
in the cornea;

3 — the redness throughout the conjunctiva and sclera.

The study of the possible allergic effect of the cream
was performed using the method of skin applications
[6, 11]. Experiments were conducted in guinea pigs with
the body weight of 400-450 g. The experimental ani-
mals were divided into 2 groups: the first group was the
control, in the animals of the second group cream was
applied on the skin daily in the dose of 0.01 ml/cm?. The
test was performed by applying the decoupling dose on
the 10-th and the 20-th day of each sensibilization. In
the case of the absence of sensibilization signs at the

Grou Dose. ma/k Animals that died/ The drug Dose, Died | Survived The reaction
P *MIKI | the total number of animals under study | mg/kg of the skin
1 500 0/6 “Dermalipoin” 2810 0 6 without
2 1000 0/6 cream changes
3 3000 0/6
4 4000 0/6 Table 3
5 5000 0/6 The effect of “Dermalipoin” cream on the condition

of the skin cover of guinea pigs (n=6)

Conditions The thickness of skin folds, mm
of the The time frame of the study
experiment | |njtialdata | 10-thday | 20-thday
Control 3.2+0.2 3.0+0.1 3.1+0.14
C?ezrga"po'” 3.040.1 3.140.2 3.040.15

1-st phase the application of the cream under research
was continued to the 2-nd phase. On the 20-th day the
test was repeated. The skin condition was assessed in
1 hour and 24 hours after applying the decoupling dose
and the changes were reflected by the rating scale: 1 point —
punctate weak hyperemia; 2 points — punctate intense hy-
peremia; 3 points — continuous weak hyperemia; 4 points —
continuous intense hyperemia and infiltration hyperemia.
In order to evaluate the expression of inflammation af-
ter application of the decoupling dose the thickness of
skin folds was measured.

The data obtained was processed by the method of va-
riation statistics at the significance level p<0.05 (taking into
account the arithmetic mean and its standard error) [4].

Results and Discussion

As mentioned, the integral indicator in the study of
acute toxicity of drugs is the survival/mortality of ani-
mals, it allows to calculate the medium lethal dose (LD 0)
that is the main toxicological characteristics of a medi-
cine. The research results are presented in Tab. 1, they
indicate the absence of animals’ deaths in a single intra-
gastric introduction of the cream in all doses.

Thus, LD, of the cream analyzed lies outside the
IV-th class of toxicity (LD, > 5000 mg/kg). It allows
to refer this cream to the class of practically nontoxic
substances (the V-th toxicity class) according to K.K.Si-
dorov classification.

Since “Dermalipoin” cream is offered as a potential
drug for topical treatment of skin lesions, it was neces-
sary to study its possible negative effects on the body of
experimental animals in a single skin application.

The results of the experimental studies are pesented
in Tab. 2 and indicate the absence of toxic effects in the
maximal dose (2810 mg/kg).

When studying the possible local irritative effect it
was found that introduction of the cream into the conjuc-
tival ocular vesicle of the experimental animals caused
a slight redness during the first 5-8 min, but in 15 min
any noticeable reaction in the mucous membrane of the
eye was not observed.

Analysis of the results of the experiment conducted
allows to draw a conclusion about the absence of the ir-
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ritative action of the cream in contact with the mucous
membrane of the eye.

The results of the study of possible allergic effects of
the cream are given in Tab. 3. On the 10-th day the signs of
sensibilization were not detected. When applying the cream
within 20 days any notable changes from the skin cover was
not observed. Application of the decoupling dose of the cream
did not lead to development of hyperemia, infiltration and
edema. The thickness of skin folds after application of the
decoupling dose did not change in relation to the control.

CONCLUSIONS

1. It has been found that the LD, of the cream with
intragastric introduction is greater than 5000 mg/kg, and
when applied to the skin LD, > 2810 mg/kg; in accor-
dance with the classification of K.K. Sidorov it allows
to refer this cream to the class of almost nontoxic sub-
stances (the V-th toxicity class).

2. “Dermalipoin” cream shows no irritative action
in contact with the mucous membrane of the eye and
sensitizing actions when applying on the skin.
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OOCNIOXEHHA TOKCUKONOMN4YHUX BIIACTUBOCTEN HOBOIO KOMBIHOBAHOIO KPEMY

«OEPMANIMOIH»
A.M.Lelixani, H.M.KoHoHeHKO

Knroyoei cnnoea: mokcukornoeiyHi enacmueocmi; KombiHo8aHUU KpeM «LlepmartinoiHy

HocnidxeHa eocmpa mokcu4Hicms, micyesonodpasHroganbHa ma anepeisyroda 0isi Ho8020 KOMbIHO-
g8aHo20 Kpemy «[epmaninoiH», 0o cknady K020 yeiliwnu: a-nirnoesa Kucroma, ce4oguHa, 0/1ueosa
onisi, onis YatiHoeo Oepesa, NEI-400. BcmaHosneHo, wo LD50 Kpemy U 8HYMpPIiWHbOWITYHKO8OMY
g8eedeHHi nepesuwyye 5000 me/Ke, Npu HaHECEHHI Ha WKIpy — LD > 2810 me/ke, wjo 003807s1s1€ 8i0-
Hecmu lioeo y sidnogiOHocmi do knacugikauii K.K.Cudoposa 30’ Knacy npakmu4yHO HeMOKCUYHUX
peyvosuH (V knac mokcu4yHocmi). Kpem «[epmaninoiH» He susense ipumamuegHoi Oii mpu KoHmaxkmi 3i
C/1U3080+0 OBOJIOHKOK OKa ma He YUHUMb ceHcubini3yroHor Oii Mpu HaWKIPHOMY HaHECEHHI.

WCCNEQOBAHME TOKCUKONIOMMYECKUX CBOMCTB HOBOIO KOMBEMHUPOBAHHOIO

KPEMA «OEPMAJTUMOWUH»
A.M.letixanu, H.H.KoHoHeHKO

Knroyesnble crioea: mokcukoroaudeckue ceolicmea; KOMOUHUPOBaHHbIU KpeM «LJepmanunouH»
U3ydeHa ocmpasi moKcuYHoCcmb, MecmHopasopaxarowee U annepausupyroujee delicmeue Ho8020
KOMOUHUPOBaHHOZ0 Kpema «[lepmanurouHy», 8 cCocmas Komopoao 80W1u: a-nuroesas Kucroma, mMo-
yeguHa, O/1UBKOBOE Macsio, Macsio yalHozo Oepesa, [19-400. YcmaHoeneHo, ymo LD, kpema ripu
gHympuxxesly0o4HoMm eeedeHuu rnpesbiwaem 5000 me/ke, npu HaHeceHuU Ha Koxy — LD, > 2810 me/ke,
4Ymo no3eossiem omHecmu e2o 8 coomgemcmesuu ¢ Knaccugpukayuet K.K.Cudoposa Kk knaccy rpak-
muyecku HemoKcu4YHbIx sewecms (V krnacc mokcudyHocmu). Kpem «epmanunouH» He rposiensem
uppumamusgHo20 Oelicmeusi Mpu KOHmMakme co ciusucmol 0b60s104Kol 2nasa U He OKa3bieaem CeH-
cubunusupyrowezo delicmeusi nMpu Hapy>XHOM HaHeCeHUU.



