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The presence of Demodex folliculorum mites exacerbates the number of dermatological conditions, such as rosacea and 
perioral dermatitis, and complicates their treatment. Development and introduction of medicines with the complex action 
in practical medicine exhibiting anti-parasitic properties against Demodex folliculorum and possessing the antibacterial, 
anti-inflammatory, capillary-restorative, anti-edemic, antioxidant and anti-allergic effect are of great current interest. 
One of the stages of introduction of new medicines is to study toxicity, which allows to assess their safety. Acute toxicity, 
the skin-irritant effect of the cream containing metronidazole, salicylic acid, troxerutin and essential oil of lemon balm, as 
well as its anti-alterative activity have been experimentally investigated on the model of non-allergic contact subchronic 
dermatitis caused by turpentine. The results obtained show no toxicity and skin-irritant effect of the cream with a single 
topical application to rats in the doses of 500 and 15000 mg/kg; it allows to refer it to Class VI of practically non-toxic 
substances (LD > 15000 mg/kg) in accordance with the generally accepted classification of K.K.Sidorov. As a result of the 
study of the anti-alternative activity on the model of non-allergic contact subchronic dermatitis caused by turpentine it has 
been found that the cream under research reveals the anti-inflammatory action.

Demodicosis is an invasive 
dermatozoonosis caused 

by abnormal multiplication of mi- 
tes of Demodex genus, which are 
opportunistic parasites because 
they can parasite on the human 
skin for a long time in a small 
amount, mainly on the face, and 
do not reveal any symptoms and 
pathological changes of the skin 
[10, 11]. However, under favour-
able conditions, in which the pa- 
rasites propagate rapidly and in- 
crease their activity, there are cli- 
nical signs of demodicosis in the  
form of the skin inflammation [5,  
10, 11]. The presence of Demodex  
folliculorum mites exacerbates the  
number of dermatological condi- 
tions, first of all, rosacea and pe- 
rioral dermatitis [5]. Besides some  
usual manifestations, the presen- 
ce of skin demodicosis can lead to 
micropapulae and follicular pus-
tules that contain mites [5].

The treatment of demodicosis  
includes both systemic and topi-
cal therapy, in which the acaricidal  
therapy takes the main place [4].  
The use of metronidazole, birch tar,  
benzyl benzoate is rather effective,  
besides the treatment regimen in- 
cludes the drugs that contain sali- 
cylic acid and resorcinol [5, 6, 9].

The composition of a cream 
that contains metronidazole, sa- 
licylic acid and troxerutin under 
conditional name “Metroxal” has  
been developed. Metronidazole has  
long proven itself to be an effecti- 
ve remedy in treating rosacea and  
demodicosis as it exhibits the bac- 
teriostatic effect, as well as the an- 
tiparasitic properties in relation  
to Demodex folliculorum [4, 6]. Met- 
ronidazole intensifies the protec- 
tive and regenerative functions of  
the skin and mucous membranes 
and has a pronounced anti-ede- 
mic effect [6, 8]. Acting on the auto- 
nomic nervous system metroni- 
dazole also stimulates its adrener- 
gic structures, reduces congestions,  
erythema and even teleangiecta- 
sian changes [6, 8]. Salicylic acid  
exhibits antibacterial and anti-in- 
flammatory, keratolytic or kera- 
toplastic (5%) properties, troxe- 
rutin provides venotonic, capilla- 
ry-restorative, angioprotective, an- 
ti-edemic, antioxidant and anti-
inflammatory effects [6].

According to the guidelines  
when studying a new medicine its  
toxicity must be researched to as-
sess the degree of the drug safe- 
ty. The more efficient and safer a  
medicine is, the greater is its po- 

tential use in medical practice. Ta- 
king it into consideration the pur- 
pose of our work was to study the  
acute toxicity and to evaluate the 
possible effect of the local irrita- 
ting action of the cream developed.

Materials and Methods 

Acute toxicity was studied by  
G.V.Pastushenko method on non- 
linear outbread mature white rats  
of both sexes weighing 180-230 g  
with a single cutaneous applica- 
tion using two dose levels. Assess- 
ment of toxicity was performed by  
the standard classification of Si- 
dorov K.K.

The study of anti-alternative  
properties of “Metroxal” cream was  
performed on the model of non-
allergic contact subchronic der- 
matitis caused by turpentine [2].  
The study was conducted on whi- 
te female rats weighing 180-230 g.  
The rats’ skin was previously de- 
pilated in accordance with the gui- 
delines. Animals were divided into  
2 groups of 5 rats in each. The 
groups were divided in the follo- 
wing way: 1 – untreated control, 
2 – animals with the cream ap-
plied. After modelling the disease  
within 10 days once a day the rats  
were applied with a thin layer of 
the cream under research.

The condition of the skin co- 
vers of animals was evaluated in 
points: 0 points – no visible dama- 
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ge, 1 point – congestion with a small  
scaling, 2 points – moderately se- 
vere congestion, and 3 points –  
cutting congestion, a peel with ul- 
cers. To assess the severity of in- 
flammation and the action of me- 
dicines in animals we studied the  
skinfold thickness. All parameters  
were determined before the be-
ginning of the experiment, at the 
peak of the disease modelling and  
on the tenth-day of the topical 
treatment of dermatitis.

The anti-alternative activity 
was determined by the degree of  
inhibition of the skin expression 
state in animals with the cream  
applied to the animal of the cont- 
rol pathology, and it was express- 
ed in percentage [2].

All results were processed using  
a special computer programme Sta- 
tistica 5,0 for Windows. Statisti- 
cal analysis of the results of the re- 
search was carried out by coeffi- 
cients of Student’s (t) and Wilco- 
xon-Mann-Whitney (w) [1, 3, 7].

Results and Discussion

The study of acute toxicity of 
the cream with cutaneous appli-
cation to rats.

Taking into account the fact 
that the cream is used for exter-
nal use we investigated the pos-

sible toxic effects after a single 
cutaneous application. Acute to- 
xicity was studied in rats, the cream  
was applied on the clipped skin.

Having observed the animals 
for two weeks the symptoms of 
intoxication were not found. The 
results are presented in Table 1.

The skin covers and reflex ex- 
citability in all animals after a sing- 
le application of the cream during  
the observation period were un-
changed.

The results of the study indi- 
cate the absence of toxicity and the 
skin-irritant action of the cream  
after a single cutaneous applica- 
tion to the rats in two doses stu- 
died.

Thus, based on the research 
in accordance with the generally  
accepted classification by K.K.Sy- 
dorov the cream belongs to the 
class VI of practically non-toxic 
substances (LD> 15.000 mg/kg).

The study of anti-alternative 
properties of the cream [2]. 

The results of the study of the  
anti-alternative properties of the 
cream on the model of non-aller-
gic contact subchronic dermati-
tis caused by turpentine [2], are 
given in Table 2.

These data have shown the in- 
fluence of the cream containing  

salicylic acid, metronidazole and 
troxerutin on the alternative pha- 
se of inflammation as it is eviden- 
ced by the significant improve-
ment of the skin in points result-
ing in reduction of congestion to 
0.4 points compared to controls 
(0.8 points). Decrease of contact 
dermatitis caused by turpentine  
according to the results of chan- 
ges of the skin folds under the in- 
fluence of the cream was 47.39%.

Thus, these results have shown  
the anti-inflammatory action of the  
cream on the model of non-aller-
gic contact dermatitis in rats.

CONCLUSIONS
The results obtained experi-

mentally show no toxicity and 
skin-irritant effect of the cream 
with a single topical application 
to rats in the doses of 500 and 
15000 mg/kg; it allows to refer 
“Metroxal” to Class VI of practi-
cally non-toxic substances (LD >  
15000 mg/kg) in accordance with  
the generally accepted classifica-
tion of K.K.Sidorov

As a result of the study of the  
anti-alternative activity on the mo- 
del of non-allergic contact subchro- 
nic dermatitis caused by turpen-
tine it has been found that the cre- 
am under research reveals the an- 
ti-inflammatory action.
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Наявність кліща Demodex folliculorum ускладнює перебіг низки дерматологічних захворювань, таких як роза-
цеа і періоральний дерматит та утруднює їх терапію. Актуальним є розробка та впровадження у практичну 
медицину лікарських препаратів комплексної дії, які проявляють антипаразитарні властивості щодо Demodex 
folliculorum, володіють антибактеріальною, протизапальною, капілярозміцнювальною, протинабряковою, ан-
тиоксидантною та протиалергічною дією. Одним із етапів впровадження нових лікарських препаратів є дослі-
дження токсичності, що дозволяє оцінити ступінь їх безпеки. Експериментально досліджено гостру токсич-
ність, шкірноподразнювальну дію крему, який містить метронідазол, саліцилову кислоту та троксерутин, а 
також його антиальтеративну активність на моделі неалергічного контактного субхронічного дерматиту, 
викликаного скипидаром. Отримані результати свідчать про відсутність токсичного впливу і шкірноподраз-
нювальної дії крему при одноразовому нашкірному нанесенні щурам у дозах 5000 і 150000 мг/кг, що дає змогу 
віднести його відповідно до загальноприйнятої класифікації К.К.Сидорова до VI класу практично нетоксичних 
речовин (ЛД > 15000 мг/кг). У результаті вивчення антиальтеративної активності на моделі неалергічного 
контактного субхронічного дерматиту, викликаного скипидаром, встановлено, що досліджуваний крем про-
являє протизапальну (антиальтеративну) дію.
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Наличие клеща Demodex folliculorum усугубляет течение ряда дерматологических заболеваний, таких как ро-
зацеа, периоральный дерматит и усложняет их терапию. Актуальным является разработка и внедрение в 
практическую медицину лекарственных препаратов комплексного действия, которые проявляют антипарази-
тарные свойства по отношению к Demodex folliculorum, а также обладают антибактериальным, противовос-
палительным, капилляроукрепляющим, противоотечным, антиоксидантным и противоаллергическим дей-
ствием. Одним из этапов внедрения новых лекарственных препаратов является исследование токсичности, 
позволяющее оценить степень их безопасности. Экспериментально исследована острая токсичность, кожно-
раздражающее действие крема, содержащего метронидазол, салициловую кислоту и троксерутин, а также 
его антиальтеративную активность на модели неаллергического контактного субхронического дерматита, 
вызванного скипидаром. Полученные результаты свидетельствуют об отсутствии токсического воздей-
ствия и кожнораздражающего эффекта крема при однократном наружном нанесении крысам в дозах 5000 и 
150000 мг/кг, что позволяет отнести его в соответствии с общепринятой классификацией К.К.Сидорова к 
VI классу практически нетоксичных веществ (ЛД > 15000 мг/кг). В результате изучения антиальтератив-
ной активности на модели неаллергического дерматита, вызванного скипидаром, установлено, что опытный 
крем проявляет противовоспалительное (антиальтеративное) действие.
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