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Abstract
The aim of this study was to evaluate the total oxidant/antioxidant (TOC/TAC), oxidative stress index (OSI), and alanine amino-

transferase (ALT), aspartate aminotransferase (AST), creatinine (CREA), and UREA levels in neonatal calves with diarrhea. In the

study, 15 calves (0-10 days old Simmental, Swiss brown, or hybrid) brought to the clinic with the complaint of diarrhea formed the
disease group. 15 healthy calves under the same care/feeding conditions formed the control group. TAC and TOC concentrations

were measured by commercial kits. OSI results were calculated with the formula in which TOC and TAC results were proportioned.
Serum ALT, AST, CREA, and UREA concentrations were measured with an autoanalyzer. The findings showed that TAC and TOC con-

centrations were affected by clinical diarrhea. Thus, it increased the oxidative stress index (OSI) (p < 0.001). Also, the ALT, AST, CREA,

and UREA levels of diarrheal calves were found to be significantly higher than the levels of healthy calves. Consequently, it was observed that the oxidative damage in diarrhea caused an increase in OSI levels.
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Introduction
Diarrhea, which is one of the most important problems of cattle

breeding in the world, is most common in calves in the neonatal

period [1]. The neonatal period is used to define the 28 days fol-

lowing birth and is the period in which the most intense diseases
and deaths occur in calves. Diseases occurring in calves during this

period cause significant economic losses. These economic losses
are the cost of treatment, loss of yield, and decrease in potential
breeding stock, as well as newborn calf deaths [2-4]. It is known
that many factors and factors play a role in the etiology of neonatal

calf diarrhea. The most important of these are negative environmental factors, maternal reasons, unsuitable care/feeding condi-

tions, and the calf’s inability to receive colostrum. In addition, the
main parasitic, viral, fungal, and bacterial agents among infectious
agents constitute the source of neonatal diarrhea [5-8].

Oxidative stress is defined as an imbalance between the num-

ber of antioxidants and reactive oxygen species or reactive nitrogen

species in a biological system. Reactive oxygen species (ROS) and
reactive nitrogen species (RNS) are byproducts of various cellular

processes, including aerobic metabolism. For example, nitric oxide

(NO·), which is an RNS, is produced from 1-arginine by nitric oxide synthase and then reacts with superoxide (O2·-) to form per-

oxynitrite (ONOO-) [9-12]. These reactive oxygen/nitrogen species
(RONS), that is, hydroxyl, superoxide anion, nitric oxide, and nitrosyl anion molecules, are highly reactive due to their unpaired va-

lence electrons [10]. Normally, RONS have involved in cell signaling

(redox signaling) pathways, thiol switches, regulation of inflammatory cytokines, growth factors, etc. They have important biological
roles in many cellular events such as [13]. Under normal physiolog-

ical conditions, the balance between the cellular level of RONS and

antioxidants is maintained. However, when the redox balance is
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disturbed, these powerful oxidants (free radicals) can have harm-

•

Assay Diagnostic, Turkey) [15] and results are given as μmol

oxygen and nitrogen-containing free radicals, which attack differ-

Aim of the Study

•

transferase (ALT), aspartate aminotransferase (AST), creatinine
(CREA), and UREA levels in neonatal calves with diarrhea.

Materials and Methods

This study was carried out after approval from Kafkas Univer-

sity Animal Experiments Local Ethics Committee (KAÜ-HADYEK/2021-118). Biochemical analyzes were carried out in the labo-

ratories of the Department of Internal Medicine and Biochemistry
of the Faculty of Veterinary Medicine of Kafkas University.
Animals

In the study, 15 calves (0-10 days old Simmental, Swiss brown,

or hybrid) brought to the clinic with the complaint of diarrhea
formed the disease group. 15 healthy calves under the same care/
feeding conditions formed the control group.
Blood samples

Blood samples (8.5 mL) were collected into gel serum tubes

(BD Vakutainer®, BD, UK) from the Vena jugularis with the help of

a holder and compatible sterile needle tip (Vacuette®, Greiner BioOne GmbH, Austria). Serum samples were obtained by centrifuga-

tion at 3000 rpm for 10 minutes (Hettich Rotina 380R®, Hettich,
Germany) after the blood samples were kept at room temperature

for approximately one hour. Serum samples were stored at -20°C
until analysis.

Biochemical analyzes
•

Total antioxidant capacity measurement (TAC): TAC was

measured by commercial kits (Total Antioxidant Status As-

say Kit®, Rel Assay Diagnostic, Turkey) [14] and results are
given as mmol Trolox equiv./L.

H2O2 equiv./L.

Oxidative stress index (OSI): Units of TAC were converted into
μmol/L, and OSI was calculated using the formula OSI = (TOC/

The aim of this study was to evaluate the total oxidant/antioxi-

dant (TOC/TAC), oxidative stress index (OSI), and alanine amino-

Total oxidant capacity measurement (TOC): TOC was mea-

sured by commercial kits (Total Oxidant Status Assay Kit®, Rel

ful effects. These bad effects are ultimately caused by unregulated
ent cells and damage DNA, protein, and lipids [9,13].

59

•

TAC)*100 [16].

Serum ALT (IU/L), AST (IU/L), CREA (mg/dL), UREA (mg/dL)

concentrations were measured with an autoanalyzer device
(Mindray BS120®, Mindray Medical Technology Istanbul, Tur-

key).

Statistical analyzes
Statistical analysis of the results was performed using the SPSS®

18.0 software (SPSS Inc., Chicago, IL, USA) program. The Distribu-

tion of data in the groups was assessed using the Shapiro-Wilk test.
Because the data showed parametric distribution, groups were

compared by using Independent-Samples T-Test. A value of P < 0.05
was considered statistically significant.

Results

Clinical examination results
Diarrhea-induced dehydration was determined in the clinical

examination findings. The degree of dehydration was determined
between about 7-10 percent, where the eyes collapsed into orbit.
Pulse and respiratory rate per minute were higher in the diarrheal

group (148 ± 6.27 and 46 ± 2.18) compared to the control (96 ±

2.76 and 28 ± 0.91). In addition, the mean rectal temperature (38.8
± 0.89) was determined close to the control (38.5 ± 0.18) group.
In the physical examination findings, it was determined that the
conjunctiva and mucous membranes were pale and the structure
of the hair was mixed.
Biochemical results

The findings showed that TAC and TOC concentrations were af-

fected by clinical diarrhea. Thus, it increased the oxidative stress
index (OSI) (p < 0.001) (Figure 1). Also, the ALT, AST, CREA, and

UREA levels of diarrheal calves were found to be significantly higher than the levels of healthy calves (Figure 2).
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Figure 1: Oxidative stress markers. TAC: Total antioxidant capacity, TOC: Total oxidant capacity, OSI: Oxidative stress index.

Figure 2: Liver and kidney function indicators. ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CREA: Creatinine.

Discussion and Conclusion
Oxidative agents and antioxidant mechanisms are in balance in

the organism under physiological conditions. The relationship be-

tween them is disrupted as a result of the increase of free radicals
or the decrease of antioxidants, causing oxidative stress and oxi-

dative damage. It has been reported that oxidative stress and oxi-

dative damage have a role in the pathogenesis and progression of
many known diseases [17-25]. It has been reported that oxidative

stress plays an important role in the pathogenesis of many diseases

seen in farm animals [26]. Antioxidants are defined as substanc-

es that, when present in low concentrations, significantly inhibit

or delay oxidative processes while oxidizing themselves, usually
in relation to oxidizable substrates. They neutralize free radicals

and oxidize themselves by accepting highly reactive unpaired elec-

trons [10,27-29]. It has been indicated by experimental evidence
that varied antioxidants play an important role against oxidants in
many studies [30-38].
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The results of the presented study showed that diarrhea caused

oxidative stress in calves with diarrhea. In this study, TAC levels

decreased, while TOC levels increased. As a result, the oxidative
stress index increased. In many studies, it has been reported that
oxidative stress occurs in diarrhea and septicemia that develops as

a result [39-41]. When cells are exposed to oxidative stress, they
increase the activity and expression of antioxidant enzymes to pro-

tect them from damage caused by free radicals [42]. The number

3.
4.

of free radicals produced can be so high that even the increased

5.

Due to diarrhea, severe fluid loss occurs in the body. However,

6.

cessive fluid loss and sepsis. As a result, serum CREA and UREA

7.

activity of antioxidant enzymes is insufficient to prevent oxidative
damage. As a result, antioxidants are reduced.

loss of appetite and decreased water intake can cause the condition to progress to sepsis. Kidney functions deteriorate due to ex-

values, which are important indicators of kidney function, increase
[43,44]. In our study, serum CREA and UREA levels were found to
be higher in calves with diarrhea compared to healthy calves, in

line with the literature. It was evaluated that this may have been

caused by the decrease in the amount of blood going to the kidneys.

8.

It has been reported in many studies that serum ALT and AST

9.

In addition, high serum urea and creatinine values in the diarrhea
group were considered as a result of dehydration.

values increase in neonatal calves with diarrhea symptoms [43,45].
In this study, in accordance with the literature, serum ALT and AST

levels were found to be higher in the diarrhea group than in the
control group. It is thought that the reason why serum ALT and AST

values are higher than healthy calves is due to the deterioration of
intestinal and liver functions due to diarrhea.

In conclusion, in this study, it was evaluated that diarrhea sig-

nificantly decreased total antioxidant levels and increased total ox-

idant levels in neonatal calves. This caused oxidative stress, which
we can see from the increase in OSI levels. It has also been observed
that liver and kidney functions are impaired due to diarrhea.
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