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Summary.

The results of studies of cream, containing carotene microbiological, on test animals’ wound healing activity revealed the increasing regeneration of skin areas, associated with UV radiation-injures, induces the process of skin recrudescence after UV radiation exposure and reduces the duration of epitheliazitaion of lesions. Cream shows no toxic effect, has no sensitizing and skin-irritating action, which was confirmed by experiment data, and is in agreement with current regulatory documentation. 
INTRODUCTION. Was scientifically confirmed, that solar ultraviolet light, penetrating the skin may cause not only sunburns, accelerate the appearance of wrinkles and too early skin aging, but can lead to the weakening of immune system and development of skin cancer diseases. Ultraviolet (UV) rays have destructive influence on a number of important skin components (proteins, lipids, DNA), resulting the formation of oxidation compounds. At a molecular level UV predetermines the effect of “oxidative stress” which deals with the formation of extremely reactive free radicals, results of UV-rays interaction with potentially reactive oxygen molecules, that induces the photo-aging effect, and according one of the most common theory, contributes with too early skin aging [1, 10, 13].

Remedies, containing compounds with sunscreen effect, called as photoprotective agents (PhPA) are used for mitigation of destructive sun light effect [13]. The effectiveness of PhPA depends from their ability of the absorption or scattering sunlight certain wavelength. To increase the effectiveness of PhPA, additionally in their content are used substances for sunburns prophylactics, inhibition formation of free radicals and prevention of skin photo-aging [2,12].

Carotenes are perspective effective antioxidants which have influence on aloxyl and peroxyl radicals, singlet oxygen, NO-radicals, contribute with anticancer activity, making them an important element of cell protection against the oxidative injuries [2, 4, 11]. β-Carotene have influence on Vitamin A absorption, takes an important part in epithelial cells formation, decreases the permeability of toxins across gastro-intestinal mucosa, enhances the elementary diseases resistance and, also, takes part in photosensitizing processes by inhibition the organism photosensitivity [12].

Applying of carotene in cosmetics composition provides photoprotective activity, prevents sunburns and photo-aging events. In previous researches we confirmed anti-inflammatory, antioxydant and hepatoprotective activity of carotene miclobiological [3, 5, 7-9]. It was revealed that cream, containing 5% oil carotene solution, possess photoprotective properties [9]. 

The aim of our investigation was study of cicatrizing properties and toxicity of the research cream. 
Methods of the research. 

The investigation of cicatrization activity and toxicity of the prepared cream was made on the Department of Biochemistry of Kharkiv State Medical University under the supervision of prof. Zhykov V.I. 

Taking to consideration the responsibility of cream prescription, the study of epithelial and wound healing activity was conducted on white rabbits Chinchilla breed, average weighting 2,80±0,10 kg on areas of skin with hyperemia which were influenced by UV radiation. The experiment was held in dynamics with observation on 3, 7, 10, and 13 day. As the source of UV radiation PRK-4 lamp was used. Morphologic study of injured areas, was made for two test animals, which were applied the sample of cream. For objective assessment of cicatrization process two intact rabbits served as control. 
Toxicological properties of cream were studied according the requirements of SSanRandN 2.2.9.027-99 «Sanitary rules and norms of safety of Perfumery and cosmetics industry products. State sanitary rules and norms». The following parameters were studied: acute and chronic toxicity indexes when cream was applied on the skin and when it was administered into the stomach, sensitizing and skin-irritating indexes [6].
RESULTS and Discation

When studying epithelial and wound healing action, four laboratory animals were under UV radiation exposure for simulating skin lesion effect till achieving condition of hyperemia. After simulation skin defects were marked as excessive hyperemia. The investigated cream was applied immediately at the first day of the study. On the 3-rd day the injured areas of skin together with surrounded tissues of exposed to radiation animals were visually equal. On the 7-th day of the experiment, skin areas, where cream was applied after radiation exposure, visually were not different comparing to not injured areas of skin.
Results of changes in the hyperemia of skin area in examined and control rabbit groups after application of cream, containing 5% oil solution of microbiological carotene on skin lesions, occurred under radiation exposure are represented in Table 1. Observation period was 13 days.
Table 1 

Results of estimation of the area of hyperemia in examined and control groups of laboratory animals, (n=5, Р=95%)

	Days of observation

	Area of hyperemia, mm2

	
	Study group
	Control group

	1
	23,10 ± 0,25
	22,41 ±0,17

	3
	15,52 ± 0,39
	18,52+ 0,29

	7
	1,10 ± 0,26
	7,56 ±0,33

	10
	-
	2,12±0, 21

	13
	-
	-


Results of the study during 7 days observation period shows, that after application of the studied cream on injured skin of test animals, the hyperemic area significantly reduces. This allows making the conclusion that the experimental cream enhances the regeneration of skin areas after UV radiation exposure. 
For examination of acute toxicity were used 18 white mature males’ rats with body mass 170-190 g. Animals were divided in 3 groups of 6 individuals. First animals group 2 g of cream were applied on the skin; second – 4 g; third group served as control. Acute toxicity of test species was studied when applying them on sheared skin back, surface of which was not smaller 10% of total animal surface area.
Animals were observed during 14 days after application of test species. Recordings of cream influence on animal survival, their appearance and manifestations of physiological violations were done every day. Animals’ body mass were determined on 3, 7 and 14 days from the beginning of experiment. 14 days after application of test species, the animals were decapitated, autopsy and macroscopic observation of internal organs were performed, and their mass coefficients calculated (MC).
The results of the research showed no animal loss after cream application. Dynamic of animals’ body mass does not changed among themselves and in control and examined groups (Table 2).
Table 2

Dynamic of white rats body mass (g) after skin application of studied cream 
( –Х±∆Х–),(n=6)
	Animal group
	Baseline data
	3 day
	7 day
	14 day

	Cream dose 2,0 g 
	175,0±9,2
	188,3±11,4
	192,0±7,5
	201,7±12,0

	Cream dose 4,0 g
	171,7±5,6
	181,7±7,0
	190,0±6,3
	200,1±10,1

	Control group
	181,3±8,6
	192,0±6,1
	198,7±5,2
	206,0±5,3


14-n day after the end of the experiment, animals were taken out of the study and their internal organs were observed. Results of microscopic investigation revealed that cream samples didn’t damage the animals’ internal organs. After administration of cream samples animals internal organs not go beyond their physiological norm by size, colour, consistency and location. 
As follows, LD50 of studied cream lies beyond 2810 mg/kg, which allows relating it to the class of practically non-toxic substances (V toxicity class).
Acute toxicity of cream after oral administration was studied on 12 white mature males’ rats with body mass 180-190 g (two groups of 6 individuals: 1 – control group; 2 – study group). Each animals’ group was given cream intragstrically (IG) by probe at a dose of calculating 36,3 g/kg animal body mass, once daily. The dose 36,3 g per kg does not exceed carotene dose per treatment. Animals’ general condition, their behaviors were under 14 days observation. The result of the experiment determined no animal deaths during cream application. All animals were active and take meals. General behavior of the examined and control animals’ group was not significantly different.
Thus, we can conclude, that the studied cream does not cause toxic effect even in the amount, which 10 times exceeded the therapeutic dose.
In the addition we have evaluated chronic toxicity indexes of cream under cutaneous application and oral administration. Any deviations in the behavior of animals in examined and control groups were not observed during all period of the research. Hair cover conditions, mobility, animals activity were not changed, comparing with control group. Cream does not induce any examined animals organism disorders. All data revealed no significant variations from normal animal conditions. Results of pathomorphologic investigations, confirming cream chronic toxicity, revealed no pathologic changes in animals’ internal organs: spleen, liver, adrenal glands, stomach, small and large intestine. 
When studying sensitizing and skin-irritating action the tested cream samples were applied on the sheared skin area of guinea pigs (right side) size 2x2 cm, in the dose 0.5 g per animal, during 4 weeks. The examined cream was applied 5 times during the week, once daily. Skin reaction on this right side was visually assessed by the degree of erythema and by measuring the diameter of the area with the help of caliper after 10 and 20 applications, till the last application. 
The results of skin fold thickness dimensions served as measuring the difference during the experiment and baseline data. Determination of right side skin fold thickness revealed that long-term application of medicine does not cause swelling of tissues, animals’ behavioral alterations, and shortness of breath (laryngeal or lung edema). Under experiment, animals biochemical parameters not differ from the values of control group. Conducted testing of right side after 10-s applications revealed no symptoms of any irritating action of the examined cream and also, allergic reactions of intact skin (left side) in response to application of final sample preparation (Table 3). Therefore, according the guidelines, skin application was carried on to 20-s applications.
Table 3

Investigation of irritating and sensitizing action of the studied cream 

	Animal group
	n
	Term of experiment, day

	
	
	After 10-s applications
	After 20-s applications

	
	
	The difference of skin fold thickness,mm
	Skin reaction, points
	The difference of skin fold thickness,mm
	Skin reaction, points

	Irritating action (application on the guinea pigs right side)

	Control group
	6
	0,05(0,0÷0,2)
	0(0÷0)
	0,25(0,2÷0,4)
	0(0÷0)

	Examined cream
	6
	0,15(0,0÷0,3)
	0(0÷0)
	0,3(0,2÷ 0,5)
	0(0÷0)

	Sensitizing action
(final application on the guinea pigs left side)

	Control group
	6
	0,15(0,0÷0,3)
	0(0÷0)
	0,05(0,0÷0,1)
	0(0÷0)

	Examined cream
	6
	0,4(0,2÷0,6)
	0(0÷0)
	0,0(0,0÷0,1)
	0(0÷0)


The conducted testing has shown that there was no irritating action after carried out 20-s sensitizing applications (right side). No sensitizing action was revealed by absence of hyperemia of the skin (left side) none of the animals after final application of the studied cream. As follows from the experiment, cream does not show any sensitizing and local irritating action. 
Thus, the results of the research indicate that the prepared cream, containing microbiological carotene complies with the requirements of SSanRandN 2.2.9.027-99 «Sanitary rules and norms of safety of Perfumery and cosmetics industry products. State sanitary rules and norms». 
Conclusions:

Cicatrization activity of cream with microbiological carotene was confirmed by experiment. The studied cream enhances regeneration of skin areas injured by UV radiation.
Absence of toxicity of the prepared cream was confirmed during experiment. There was estimated, that cream complies with the requirements of regulatory documentation.
Список використаних літературних джерел:
1. Бондаренко В. В. Передчасне старіння шкіри : причини виникнення та методи лікування / В. В. Бондаренко, Л. Я. Федорич // Укр. журн. дерматології, венерології, косметології. ― 2000. ― Т. 1, № 20. ― С. 58―60.

2. Браун M. У. Каково значение антиоксидантов в средствах защиты от солнца / M. У. Браун , Л. Д. Хамилтон // SÖRW-Journal (русская версия). ― 2003. ― № 6. ― С. 26―35.

3. Влияние микробиолоического каротина на некоторые процессы старения / Л.В. Кричковкская, О.Е. Струс, Т.И. Зекунова, Н.П. Половко // Мат. IХ Укр. біохім. з,їзду. м. Харків, 24-27 жовт. 2006 р., Х.,2006. – Т.2. – С.240–241.

4. Окислительный стресс и антиоксиданты : организм, кожа, косметика. Сборник статей (под общей редакцией А. Петрухиной) М.: ООО «Фирма КЛАВЕЛЬ», 2006. ― 288 с.: ил.

5. Противовоспалительное действие каротинсодержащего крема при ультрафиолетовой эритеме / Струс О.Е., Кричковская Л.В., Половко Н.П., Касаткина А.А. // Мат. VП Всеукр. наук.-практ. конф. з міжнар. участю «Клінічна фармація в Україні», м. Харків, 15-16 лист. 2007 р. – Х., 2007. – С.172. 
6. Державні санітарні правила та норми: ДСанПіН 2.2.9.027–99. – [Чинний від 1999-01-07]. – К. : Держстандарт України, 1999. – 116 с. – (Національний стандарт України).

7. Струс О.Е. Застосування натуральних каротиноїдів при створенні нових лікувально-профілактичних засобів / О.Е. Струс // Запорізький медичний журнал. – 2008. – №1 (46). – С.81–83.

8. Струс О.Є. Вплив мікробіологічного каротину на передчасне старіння на фоні УФ-опромінення / О.Е. Струс // Клінічна фармація.– 2008. – №1. – Т.12. – С.45–48. 
9. Струс О.Е Перспективы применения каротина микробиологического в рецептуре солнцезащитного косметического крема / О.Е Струс, Л.В. Кричковская, Н.П. Половко // Вестник фармации (Беларусь). – 2007. –  №2 (36). – С.49–53. 

10. Brneburg M. Photoaging of human skin / M. Brneburg, H. Plettenberg, J. Krutmann // Photodermatol. Photoimmunol. Photomed. ― 2000. ― Vol. 45, № 16. ― P. 239―244. 

11. Giacomoni P. U. Protection against indirect photodamage in human skin and in living skin equivalents / P. U. Giacomoni, D. Gan, M. Ingrassia // SOFW-Journal. ― 2004. ― Vol. 126, № 7. ― P. 2―5.

12. Griffiths C. E. Topical retinoids for the treatment of photoaged skin / C. E. Griffiths // Clinical Dermatology 2006 – Vienna: аbstracts, May 17-20, 2000. – Vienna, 2006. – P. 74–76.

13. Herrling Th. The Radical Protection Factor (RPF). A new feasible declaration form for cosmetic formulation / Th. Herrling, N. Groth // Modern Challenges to the Cosmetic Formulation. ― 2007. ― Vol. 8, № 2. ― Р. 150―155.

