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The skin is the largest organ of the human body which fulfills several tasks 

during the whole human lifespan. Apart from the esthetic function it creates a 

organism cover which functions as a barrier between the inner and outer 

environment. In this way it contributes to homeostasis and defense of the whole 

organism.  

The skin diseases are widespread and might occur in all ages. They can 

affect any part of the human body. The consequence of this is a great variety of 

those disorders. The seriousness can range from a rash to the life-threatening 

conditions. 

Atopic dermatitis, psoriasis, scabies and acne ranks among the most 

common and widespread illnesses of this kind. These are mostly non-infectious 

illnesses which can develop even into local inflammation as affected skin is often a 

place of the input of various pathogens. Affected people often suffer from dry skin 

lesions, itched rashes, cracking crusts, blisters and peeling skin. The skin of the 

patients is more sensitive to outer conditions which makes their medical state even 

worse.  

Treatment of these illnesses is based mainly on the prevention and using 

hormonal medicaments in the form of creams, ointments or various kinds of milk 

which are applied on affected areas. Medicaments are added for treatment of some 

of these illnesses. Therapy is mostly very difficult and long-term. Absolute 

recovering occurs rarely. 



For this reason, the scientists try to come up with suitable treatment which 

would improve the condition of the patients and enable them to live a more quality 

life. The scientists of the Department of Inorganic and Organic Chemistry, Faculty 

of Pharmacy in Hradec Králové, Charles University in cooperation with the 

Department of Biochemical Sciences, Faculty of Pharmacy in Hradec Králové, 

Charles University deal with the development and evaluation of potentially suitable 

novel compounds for the improvement of the skin barrier which plays a crucial role 

in these illnesses. 

Sfingoid bases, creating the basic part of the structure of ceramides are 

naturally occurring in the skin, mainly in stratum corneum where they participate 

e.g. in the skin barrier generation. Patients with skin illness tend to have decreased 

contents of these bases or their structural change. Consequence of this is the 

disruption of the barrier function. 

The aim of this thesis is to compare the effect of different sfingoid bases 

which were synthesized by the researchers at the Department of Inorganic and 

Organic Chemisty FaF UK. Cytotoxic experiments were performed on 3T3 and 

HaCat cell lines derived from fibroblasts and keratinocytes, respectively. Partial 

aim was to evaluate morphological changes by means of fluorescent microscopy 

using various fluorescent probes.  

The results of this thesis proved similar cytotoxicities of studied sphingoid 

bases. The f TC50 values were about 18 µM in case of fytosphingosine and about 33 

µM in case of sphingosine for both cell lines. Cytotoxicity of dihydrosphingosine 

increased to TC50 = 51 and 31 µM for HaCaT and 3T3 cell line, respectively. We 

found out the levels of TC50 right under 50 µM in case of 6-hydroxysphingosine. 

The results of this study have a great importance for further studies of these 

compounds. Thanks to assessing the cytotoxicity of individual sphingoid bases and 

their comparison in the same experimental setup it will be easier to find the most 

appropriate compound that might become a part of treatment of affected patients or 

in the prevention of skin disorders. 

 


