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Metronidazole is a wide-ranging chemotherapeutic agent used in the treatment of 

protozoan infections (e.g. Trichomonas vaginalis, Giardia lamblia, Entamoeba histolytica), 

anaerobic bacteria and archaea. Adverse reactions of metronidazole, e.g. skin irritation, limit 

its use to therapy for a maximum of 10 days. The background of this phenomenon is not fully 

explained. 

At the base of many skin lesions, there are processes of oxidative stress taking place in 

cells under the influence of external factors, e.g. medicines used. The parameter determining 

the strength of oxidation processes taking place in the cell is the total oxidation status (TOS). 

When superoxide anion radicals accumulate in the cells, large quantities of hydrogen peroxide 

are formed, which can cause many free radical reactions, leading to oxidative damage to 

proteins, lipids and DNA. 

The whey protein concentrate (WPC-80) is a cow's milk whey ultra-filtrate. The whey 

protein concentrate in its composition contains all essential for the body, exogenous amino 

acids. Leucine is an important factor in the growth and repair of tissues and the main amino 

acid of protein metabolism, e.g. skin. 

The aim of the study was to assess the effect of metronidazole on selected parameters 

of oxidative stress and oxidation products in the unwounded skin of old rats and how different 

doses of whey protein concentrate will affect the examined skin parameters of rats treated 

with metronidazole. 

The research material has been collected in an earlier project in Medical University of 

Białystok, which obtained the consent of the IKE. The material for examination were 

submandibular and parotid glands collected from 32 Wistar rats weighing 350-450 g, divided 

into 4 groups of 8 individuals each: 

group I - control, 

group II - metronidazole in a dose of 100 mg/kg for 7 days, 

group III - metronidazole in a dose of 100 mg/kg for 7 days with simultaneous 

administration of WPC-80 0.3 mg/kg for 7 days, 

group IV - metronidazole in a dose of 100 mg/kg for 7 days with simultaneous 

administration of WPC-80 0.5 mg/kg for 7 days. 

 

After sampling, the material was placed in a deep freeze in liquid nitrogen, and after 

24 hours in a low-temperature freezer at -80
○
C until the day of making the determinations. On 

the day of performing the biochemical determinations, the samples were washed in ice-cold 

PBS and then weighed. The samples were cut into smaller pieces, suspended in PBS, placed 



in an ice bath and homogenized in a knife homogenizer. The resulting suspension was 

sonicated. The homogenates were centrifuged, and the supernatant fluid obtained was used for 

the study. 

Using the colorimetric and immunoenzymatic sets, the following tests were 

performed: 

- total oxidative status (TOS), 

- concentrations of lipid peroxidation products: 4-HNE protein adduct, 

- concentrations of protein oxidation products: advanced protein oxidation 

products (AOPP),  

- concentrations of DNA oxidation products: 8-hydroxy-2'-deoxyguanosine 

(8-OHdG) and 

- total protein content (PC). 

The tests were carried out in duplicates. After performing the experiments on the basis 

of the obtained results, a selection of tests was made in order to perform statistical analysis. 

The results indicated that metronidazole impairs the proper functioning of the 

unwounded skin of old rats, as indicated by the increase in total oxidative status, the 

concentration of lipid peroxidation products and proteins, without affecting the DNA. 

Introduction of WPC-80 whey protein concentrate into the diet improves the condition of their 

skin, partially inhibiting metronidazole-induced changes. Potential beneficial properties of 

various doses of whey protein concentrate could be used in medicine, in the course of 

treatment of diseases and prophylaxis with the use of metronidazole, as preparations 

improving the condition of the patient's skin. 

Conclusions 

1. Metronidazole causes the increase of oxidative stress parameters and oxidation products of 

proteins and lipids of rat skin cells.  

2. The WPC-80 whey protein concentrate (0.5 mg / kg dose over 7 days) reduces the effects of 

oxidative stress on rat skin proteins and lipids during metronidazole administration. 

3. The beneficial effects of WPC-80 in terms of oxidative stress parameters are dose-dependent. 

4. WPC-80 may be a potential preparation used during treatment with metronidazole to reduce 

its adverse effects in the skin. 

 


