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I INTRODUCTION

Oxidative stress is defined as an excess of reactive oxygen species (ROS) due to an imbalance between the
production and removal of ROS. The excess may be due to overproduction of ROS, reduced antioxidant
capacity, which may be caused by ROS, or both [1]. ROS can seriously alter the structure of molecules, e.g.,
proteins, lipids, and deoxyribonucleic acid (DNA) [2]. These changes can lead to cell degeneration and death-
causing aging [3]. They play an important role in the pathogenesis of many diseases, for example,
cardiovascular diseases, neuropathies, inflammatory diseases, suffering from immune deficiency syndrome
(AIDS), diabetes mellitus, diseases, and cancer [4-14]. Oxidative stress triggers different mechanisms, including
biomarkers such as lipid peroxidation products and endogenous substances with antioxidant properties. These
have been identified by stress and used to assess the oxidants in mammals [1]. Malondialdehyde (MDA), one of
the end products of lipid peroxidation, is widely distributed. It is used as a biomarker of oxidative stress. MDA
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can be measured using a variety of assays, but the most common method is the thiobarbiturate reactive mixtures
(TBARS) assay [15].

The antioxidant system contains enzymatic and non-enzymatic antioxidants. Enzymatic antioxidants include
glutathione peroxidase (GPX), catalase, and superoxide dismutase (SOD). Non-enzymatic antioxidants are also
present in time, including a-tocopherol (vitamin E), B-carotene, ascorbate, and glutathione [16-17]. Vitamin E,
the most powerful antioxidant, is concentrated in cell membranes [18]. The feed itself and the composition of
the feed affect the antioxidant activity and antioxidant capacity. Rezapour-Firouzi et al. [19] showed that n-6/n-3
polyunsaturated fatty acids (PUFA,; polyunsaturated fatty acids) in a 3:1 or 6:1 diet improves the level of major
ratios, act preventively against oxidative effects and can remove lipid peroxides. Singer et al. [20] also suggest
that PUFA boosts immunity and hemp oil increases the body's levels of superoxide dismutase and glutathione
peroxidase and decreases malondialdehyde levels. Recently, these opinions have diverged and, on the contrary,
pointed out that it is PUFA that increases oxidative stress. The aim of our study is to show how unbalanced dog
food can affect oxidative stress.

I, Material and Methods
2.1 Sampling

Totally 16 healthy dogs were divided into two groups, eight in each group. The first group consisted of
individuals fed commercially nutritionally balanced feed, and in the second group, individuals were fed a
homemade diet that was not nutritionally balanced in any way. All sixteen individuals were castrated bitches,
whose ages varied between 3-6 years. These individuals were dewormed. All castrated bitches were crossbreds
of medium height (10.3-23.6 kg). Commercial feed (Table 1) was given twice a day, according to the NRC [21],
in a daily dose of 130 kcal/kg0.75. Basic feed ingredients: chicken meat (28%), rice (28%), corn (26%), chicken
fat (7%), proteins from dried fish, dried beet pulp (4%), fish oil (2%), sodium chloride, and dried brewer's yeast
(0.3%). Water was given ad libitum. The dogs were fed for 2 months and after this period, their blood was taken
in the veterinary clinic and then processed for examination.

2.2 Laboratory analyses

Lipid peroxidation product concentrations (MDA levels) in the serum were measured as thiobarbituric acid
reactive substances (TBARS) according to the spectrophotometric method described by Costa et al. [22] with
slight modifications. A 400 pl serum sample was mixed with 4 ml of a solution containing equal volumes of
15% trichloroacetic acid, 0.38% thiobarbituric acid, and 0.25 N hydrochloric acid. In addition, 40 pl of 0.2%
butylated hydroxytoluene was used to prevent lipid peroxidation during heating. The reaction mixture was
vortexed and then heated in a boiling water bath for 30 minutes. After cooling in ice water for 10 minutes, the
reaction mixture was centrifuged at 3000 rpm for 15 minutes. The same procedure was repeated for MDA
standards and a blank test (distilled water). MDA standards were prepared by acid hydrolysis of 1, 1, 3, 3-
tetramethoxypropane (malondialdehyde-bis [dimethyl acetal]) and were diluted in the range of 0 to 2 nmol/ml.
The absorbance of the supernatant was determined at 535 nm against a blank test. TBARS concentration was
read from a calibration curve prepared according to MDA standards. TBARS values in the serum were
expressed in nmol /ml.

2.3 Statistical analyses

The obtained results were evaluated statistically using the T-test. The statistical program GraphPad Prism 5
was used to calculate the unpaired Student’s t-test. The owners of the dogs agreed to blood sampling and their
subsequent inclusion in the experiment. The dogs were in their home environment throughout the experiment.
The relevant animal welfare legislative provisions were met while handling the experimental animals.
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Table 1: Nutritional value of the commercial feed (% in DM)

Items Composition
Dry matter % 92.68
Crude protein % 25.0
Fat % 12.0
Crude fiber % 2.0
ASH % 6.5
Calcium % 1.2
Phosphorus % 0.9
Metabolizable energy 3540 (kcal/kg)

1. Results and Discussion

The results of measuring TBARs in serum between the two groups of dogs showed significant differences
(Table 2). Higher values of TBARs were measured in the group of dogs that were fed home-prepared feeds
(p<0.01) than in the group of dogs that were fed commercially balanced feed. Oxidative stress values are
influenced by several factors, such as the amount of antioxidants present in the feed and, on the other hand, the
composition of the feed itself. The amount of fat, the composition of fatty acids, and especially the presence of
fatty acids in the feed, which contain double bonds, can be quite risky for dogs from the point of view of a
higher susceptibility to oxidation. PUFAs are mainly sensitive to such susceptibility [23].

As mentioned in the introduction, the presence and ratio of n-6/n-3 PUFA in the diet 3:1 or 6:1 improves the
level of serum immune antibodies, the activity of antioxidant enzymes, the ability to remove lipid peroxides and
the level of MDA [19; 20]. Previous studies have investigated numerous effects of n-3 fatty acid
supplementation on the health of dogs and cats, and the observed results are conflicting. Although some studies
suggest that n-3 supplementation is beneficial for animal health [24-26], its excess has been shown to cause
adverse effects [27; 28].

This discrepancy between results is partially justified by the lack of data on the effective level of health
maintenance and the maximum level of possible supplementation for companion animals. Diets rich in PUFAs
such as n-6 and n-3 are known to have the potential to increase cell and tissue peroxidation [29]. Due to the
number of double bonds, PUFA incorporated into cell membranes and organelles such as mitochondria,
endoplasmic reticulum and peroxisomes are particularly sensitive to free radical attack. According to NRC and
FEDIAF [21; 30], supplementation with exogenous antioxidants is necessary when the amount of PUFA in the
diet is high. Likely other factors and mechanisms that have not been well studied, such as changes in gene
expression, act on the body's oxidative balance when high amounts of PUFA are consumed, and therefore
further studies are needed.

Table 2: Average values of TBARS

Items Commercial feed Homemade diet
TBARS 0.73 1.13
SEM 0.053 0.103
P 0.0042

TBARs - thiobarbituric acid reactive substances; P — significant differences if P<0.01 among the means by t-
test; SEM — standard error of the mean
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V. Conclusion

Because a nutritional analysis of the home-prepared diets and an analysis of the fatty acids in both
administered diets were not performed, one must be careful when drawing strict conclusions. However, it is
necessary to focus on the amount of fat in feed, the choice of components in the production of feed, and the
composition of fatty acids in dog feed. Last but not least, it is also necessary to pay attention to antioxidants that
reduce oxidative stress and their inclusion in the ration for dogs.
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