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Abstract 

The prevalence of diabetes mellitus (DM) is growing among the population of 

countries of the world, depending on the region, the level of economic development of the 

country, gender and age. The antioxidant system plays an important role in protecting the 

cells of the body from permanent and numerous damage that occurs due to the pathological 

influence of free radicals. Antioxidant enzymes, and peroxidases in particular, block the 
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initiation of chain oxidation processes, preventing, among other things, the processes of DNA 

damage by free radicals that provoke the process of mutagenesis. 

Our results indicate the development of oxidative stress in the pathogenesis of 

experimental diabetic retinopathy, as evidenced by a pronounced decrease in the activity of 

the antioxidant defense enzyme under the conditions of our study. 

Already on the thirtieth day of the development of experimental diabetic retinopathy, a 

decrease in peroxidase activity was observed, followed by the progression of pathological 

changes on the sixtieth day of the study. 

The most pronounced decrease in the activity of the studied marker of antioxidant 

defense was found at the 3rd stage of the experiment. 

Key words: diabetic retinopathy; diabetes mellitus; experimental model; 

oxidative stress; peroxidase 

 

Introduction. The prevalence of diabetes mellitus (DM) is growing among the 

population of the world depending on the region, the level of economic development of the 

country, gender and age. Thus, according to the International Diabetes Federation (IDF), there 

is a tendency for the greatest prevalence of diabetes among the urban working population of 

developing countries, among people aged 40-59, approximately equally male and female. It is 

projected that by 2030 the number of patients with diabetes will increase to 552 million (9.9% 

or 1 patient with diabetes per 10 healthy adults), and by 2035 - to 592 million (10.1%) [1]. 

Moreover, according to the IDF, there are up to 183 million people in the world with 

undiagnosed diabetes, which is 50% of diagnosed cases. If we summarize the number of 

patients with this pathology and impaired glucose tolerance, then almost every 10–12 

inhabitants of the planet have pancreatic dysfunction [2-7]. 

The antioxidant system plays an important role in protecting the body's cells from 

permanent and numerous damage caused by free radicals. Antioxidant enzymes, and 

peroxidases in particular, block the initiation of chain oxidation processes, including the 

prevention of DNA damage by free radicals that provoke the process of mutagenesis. 

Purpose of the study: analysis of changes in peroxidase activity in experimental 

diabetic retinopathy. 

Materials and methods. The study was performed on white Wistar rats weighing 

180-200 g. According to the tasks, the animals were divided into 2 groups:  

1st group - 60 intact animals; 

Group 2 - 60 animals, which simulated diabetic retinopathy without further correction. 
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Type 2 diabetes mellitus and diabetic retinopathy were modeled by intraperitoneal 

administration of streptozotocin (Sigma, USA) dissolved in 0.1 M citrate buffer with a pH of 

4.5 [8]. The dose of streptozotocin 55 mg / kg body weight was divided into two injections. 

The introduction of streptozotocin was preceded by a high-fat diet for 28 days [9]. 

Animals were removed from the experiment by decapitation under light ether 

anesthesia in accordance with the "Rules for performing work using experimental animals", 

approved by the Order of the Ministry of Health of Ukraine № 249 from 01.03.2012 and the 

Law of Ukraine № 3447-IV "On protection of animals from cruelty" (as amended from 

15.12.2009 and from 16.10.2012). 

Blood was taken from the retroorbital venous plexus, which lies in orbit behind the 

eyeball. The puncture was performed in a circular motion with a glass pipette with an 

extended capillary, the tip of which is ground at an angle of 45°. The conjunctival sac was 

punctured in the medial corner of the eye between the eyeball and the orbit. After puncture, 

the pipette was inserted to a depth of 2-4 mm behind the eyeball. Control of entering the 

venous plexus - filling the pipette capillary with blood (Dyakonov AV, Khrikina IS, Hegai 

AA, etc., 2013). 

 

Statistical processing of the obtained results   

To detect changes in the studied indicators between different groups and at different 

stages, we used parametric statistical methods, which are based on the operation of the 

parameters of the statistical distribution (mean and variance).  

The methods used are designed for normally distributed data, so we checked all data 

for normality using the criterion of asymmetry and excess EI Pustylnyk. According to this 

criterion, the distribution does not differ from normal if the calculated empirical values of 

asymmetry and excess do not exceed the critical, ie , , where 

 and  - calculated values of asymmetry and excess, and  

,  

respectively, their critical values [10]. 

All the data we consider were normally distributed, so you can compare the average 

values of the samples in pairs. Note that in subsequent comparisons, we perform comparisons 

in independent samples. These will be comparisons between different groups of animals or 
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comparisons between the same group of animals (but since there is no correspondence 

between animals in the samples, they will also be independent).  

Before comparing the averages of the two samples, it should be ascertained whether 

the variances are homogeneous. For this purpose it is necessary to carry out a check for 

homosketicity (homogeneity of dispersions). 

Statistical hypotheses will be as follows: 

H0: the variance in group 1 does not differ from the variance in group 2. 

H1: the variance in group 1 is greater than the variance in group 2. The 

hypotheses in the criterion are directed, so the criterion is one-sided. Hypothesis H0 is 

rejected when . This is evidenced by the -value - the probability of error to 

reject the null hypothesis when it is correct. In various experiments, take H0when -value 

(set significance level), and reject H0when -value . In all subsequent calculations, we 

chose a standard level of significance . 

The comparison of the averages is performed using Student's-test. When comparing 

the average directional hypotheses will be as follows: 

H0: the average of group 1 does not differ from the average of group 2. 

H1: the average of group 1 is greater than the average of group 2.  

To decide the absolute value of the calculated compared with one-sided critical. 

If , the null hypothesis can not be rejected. Here it is similarly possible to 

draw a conclusion and on value. 

All tests will be performed in the statistical package PASW Statistics 18. We will use 

the t-test procedure for independent samples, which immediately compares variances and 

means. 

In subsequent tests, we will note whether the average values differ. If they are 

different, you need to specify this difference. The results of the t-test give an answer about the 

equality or difference of the mean values, but they do not allow to accurately measure the 

difference between the mean values. Note that this difference is quite conditional. Thus, we 

demonstrated a comparison of the mean values between different groups of animals. 

Results of the study and their discussion: 

Peroxidase activity in intact animals was constant throughout the experiment, 

indicating the initial homogeneity of the study groups. 
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In the second group, which did not correct the pathological process, revealed a 

decrease in this marker by 49.28% (p <0.001) relative to normal in the first stage. In the 

second stage, the activity of the indicator is lower by 64.78% (p <0.001) compared to the data 

of intact animals and by 10.39% (p <0.01) relative to the results of the 1st stage. In the third 

stage, the activity of this marker is 75.03% (p <0.001) lower relative to the intact group. 

Compared with the first stage, there is a decrease of 17.25% (p <0.001). 

 

 

 

Figure 1. - The level of peroxidase in the blood of experimental animals with 

simulated diabetic retinopathy and with different methods of its correction on the 30th, 60th 

and 180th day (M ± m) 

 

Conclusions: 

1. Our results indicate the development of oxidative stress in the pathogenesis 

experimental diabetic retinopathy, as evidenced by a marked decrease in the activity of the 

enzyme antioxidant protection in our study. 

2. Already on the 30th day of development of experimental diabetic retinopathy 

there is a decrease in peroxidase activity with subsequent progression of pathological changes 

on the 60th day of the study (p <0,001). 

3.  The most pronounced decrease in the activity of the studied marker of 

antioxidant protection was detected in the 3rd stage of the experiment (p <0.001). 

30th day         60th day 180th day 

      - 1 group        -  2 group 
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