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Research article
Ερευνητικό άρθρο

ABSTRACT: In this study, it was aimed to determine the incidence of Corynebacterium pseudotuberculosis (C. 
pseudotuberculosis) in caseous lymphadenitis cases in superficial lymph nodes of sheep and to evaluate its effect on 
oxidative stress factors. Thus, it was aimed to determine the diagnosability of superficial caseous lymphadenitis cases 
and to prevent the spread of diseases and related economic losses. A total of 103 sheep, 50 of which were healthy and 
53 of which had caseous lymphadenitis, were evaluated in the study. Microbiological examinations were performed 
by taking 3-5 ml of pyogenic aspirate from the superficial lymph nodes of sheep with caseous lymphadenitis. Blood 
samples were taken from sheep with C. pseudotuberculosis isolated in microbiological examinations and the levels 
of oxidative stress factors were determined. C. pseudotuberculosis was isolated in 23 of the pyogenic aspirates of 53 
sheep with caseous lymphadenitis. When sheep with C. pseudotuberculosis were compared with healthy sheep, it was 
determined that some antioxidant molecule levels (such as GSH-Px (14.62%, p˂0.001), GSH (23.81%, p˂0.001), 
SOD (4.70%, p˂0.001), CAT (22.23%, p˂0.001). The level of toxic malondialdehyde (MDA) (18.62%, p˂0.001). 
As a result, it was determined that oxidative stress factors in sheep with superficial caseous lymphadenitis (caused by 
C.pseudotuberculosis) showed statistically differed significantly compared to sheep in the control group. Therefore, 
even if there is no specific marker for the diagnosis of superficial and visceral forms of caseous lymphadenitis, the lev-
els of oxidative stress factors in suspected flocks may suggest disease risk. In addition, this study is very important in 
order to form a basis for future studies on this subject. Although it has been determined that these biochemical markers 
are not pathognomonic for caseous lymphadenitis, it would be more accurate to associate them with not only oxidative 
stress factors but also many other factors in future studies.
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INTRODUCTION

Caseous lymphadenitis is an infectious, zoonotic 
and chronic disease caused by C. pseudotuber-

culosis in sheep and goats (Baird and Fontaine, 2007; 
Windsor, 2011; Bastos et al., 2012; Ipek et al., 2012; 
Basbug et al., 2014; Tolu and Savas, 2014; Seyranog-
lu and Aslan, 2015; Ilhan, 2020). In addition to sheep 
and goats, the disease has also been reported to oc-
cur in cattle, horses, alpacas, buffalo, deer and camels 
(Dorella et al., 2006; Fontaine and Baird, 2008; Ipek 
et al., 2012; Ilhan, 2020).

Caseous lymphadenitis causes thick encapsulated 
abscesses in the lymph nodes and internal organs (es-
pecially in the lungs and mediastinal lymph nodes), 
containing creamy, yellow-green colored pus (Tolu 
and Savas, 2014; Akgül et al., 2018). The form of the 
disease that causes abscesses in the superficial lymph 
nodes and subcutaneous tissues is called external or 
superficial caseous lymphadenitis, and the form that 
causes abscesses in the internal organs is called in-
ternal or visceral caseous lymphadenitis (Ilhan, 2008; 
Ipek et al., 2012; Kumar et al., 2012; Basbug et al., 
2014; Tolu and Savas, 2014; Oreiby, 2015; Akgül et 
al., 2018; Parin et al., 2018; Ilhan, 2020). Visceral ca-
seous lymphadenitis is more likely to be seen in sheep 
than in goats. In cases of superficial caseous lymph-
adenitis, mostly skin and fleece deformities (decrease 
in fleece quality and yield) are formed, while progres-
sive weight loss, respiratory disorders and recurrent 
rumen tympanis occur in cases of visceral caseous 
lymphadenitis (Al-Gaabary et al., 2002; Tolu and 
Savas, 2014; Oreiby, 2015). Caseous lymphadenitis 
cases may cause abortions in pregnant sheep. It rare-
ly causes death, especially in young animals (Oreiby, 
2015; Parin et al., 2018; Ilhan, 2020). Superficial ca-
seous lymphadenitis is transmitted to healthy animals 
as a result of physical contact with agents scattered 
around as a result of rupture of abscess foci (Fontaine 
and Baird, 2008). Visceral caseous lymphadenitis is 
mostly transmitted to healthy animals by respiratory 
air because it causes lesions in the lung and medias-
tinal lymph nodes (Williamson, 2001; Fontaine and 
Baird, 2008).

C. pseudotuberculosis is a gram-positive bacteri-
um in the form of coccoid or rod. It is a facultative in-
tracellular bacterium without spores and capsules. C. 
pseudotuberculosis has two known virulence factors. 
One of them is phospholipase D and the other is my-
colytic acid, which is found in excess in the cell wall 
(Songer, 1997; Baird and Fontaine, 2007; Slotte and 

Ramstedt, 2007; Sá Guimarães et al., 2011; Ipek et al., 
2012; Oreiby, 2015; Akgül et al., 2018; Ilhan, 2020). 
Phospholipase D, which has the ability to break down 
ester bonds, is an exotoxin that damages the cell wall 
by breaking down sphingomyelin, one of the cell wall 
components. Mycolytic acid, on the other hand, coats 
the surface of the bacteria and protects it from mac-
rophages and white blood cells. In addition, the cy-
totoxic effect of mycolytic acid can cause the death 
of macrophages (Songer, 1997; Baird and Fontaine, 
2007; Slotte and Ramstedt, 2007; Windsor, 2011).

Oxidative stress is a situation in which the balance 
between free oxygen radicals and antioxidants in the 
body changes in favor of free oxygen radicals. With 
the increase in the concentrations of free oxygen rad-
icals, lipids in the cellular membranes are oxidized, 
resulting in the formation of toxic products such as 
malondialdehyde (MDA). As a result, damage to cells 
can cause pathological disorders in the body. Inflam-
matory reactions or imbalances in body hemostasis 
can prevent the normal functioning of cells, limit an-
tioxidant production and cause oxidative stress. This 
can increase plasma lipid peroxidation levels and 
increase oxidative stress in many tissues and organs 
such as erythrocyte, liver, kidney, etc. by changing 
antioxidant enzyme activities. (Seyranoglu and Aslan, 
2015; Polat et al., 2021).

Early diagnosis of caseous lymphadenitis, which 
is common in many parts of the world and causes 
great economic losses, is very important in the herd. 
In this study, the effect of superficial caseous lymph-
adenitis agents isolated from sheep on oxidative stress 
was investigated. For this reason, it was thought that, 
by determining the levels of oxidative stress factors in 
suspected flocks, it could be a marker for the disease, 
although it is not a specific marker for the diagnosis of 
the superficial and visceral forms of caseous lymph-
adenitis, and could form a basis for future studies. In 
addition it is the first study to investigate the effect of 
abscesses formed in superficial lymph nodes due to C. 
pseudotuberculosis on oxidative stress, which reveals 
the importance of this study.

MATERIAL AND METHODS

Statement of ethics and formation of groups 
The study was started after the approval of In-

önü University Animal Experiments Local Ethics 
Committee with the document dated 02.12.2021 and 
numbered 2021/24-5. A total of 103 sheep, 50 healthy 
and 53 superficial caseous lymphadenitis were used 
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for this study. The healthy animals (control group) 
in the study were selected from the farms in Malatya 
region without caseous lymphadenitis disease. In 
addition, the sheep were included in the study after 
detailed clinical examinations of the animals in the 
herds where the disease was not present. The sick ani-
mals (Infected group) were selected from the animals 
with abscesses in the superficial lymph nodes in the 
farms suspected of the disease in the Malatya region. 
Healthy and infected animals were selected after per-
forming routine examinations such as clinical and 
hematological examinations. Sheep with abscesses in 
the lymph nodes in the clinical examination consti-
tuted the infected group. Sheep with normal exam-
inations constituted the control group. While healthy 
sheep (n=50) constituted the control group, sheep 
with caseous lymphadenitis (n=53) constituted the 
study group. The study continued over a period of 5 
months.

Collection of samples
Abscess was suspected in animals with swelling 

on the superficial lymph nodes during clinical and/
or ultrasonographic examination. It was decided to 
collect samples for microbiological analysis from an-
imals whose abscess content (pus) was detected in the 
samples taken. The superficial lymph nodes that be-
came abscessed due to caseous lymphadenitis (Figure 
1a, 1b) were shaved and the area was disinfected with 
alcohol cotton. For microbiological analysis, 3-5 ml 
of pus was taken into sterile syringes by puncturing 

the abscess foci. The samples were brought to the mi-
crobiology laboratory.

To determine the levels of oxidative stress factors, 
5-7 ml of blood was drawn into tubes containing 10% 
EDTA using the jugular veins of both healthy and sick 
sheep. The samples were brought to the biochemistry 
laboratory. under the cold chain.

All the samples taken were delivered to the labora-
tories in the cold chain and by paying attention to all 
other storage and transportation rules in order for the 
study to continue properly and correctly.

Microbiological analysis 
The contents taken from the superficial abscess-

es of sheep with suspected pseudotuberculosis were 
brought to the microbiology laboratory under aseptic 
conditions in the cold chain. For the isolation of bac-
terial agents from the pus content, after inoculation on 
5% sheep blood agar (Oxoid, Thermofisher Scientific, 
UK), MacConkey agar (Oxoid, Thermofisher Scientif-
ic, UK) and selective media, they were left in aerobic 
and microaerophilic incubation at 37oC for 5-7 days. 
Gram staining was performed on the colonies that 
grew following incubation. Isolates obtained from 
abscess contents were tried to be determined by bio-
chemical tests. C. pseudotuberculosis isolates detected 
by culture method were also identified by PCR (Poly-
merase Chain Reaction) due to the diversity in their 
biochemical properties. Genomic DNA extraction 
was performed by phenol/chloroform method. For 

Figure 1. Abscess foci due to caseous lymphadenitis in superficial lymph nodes of sheep: retropharyngeal lymph node (a), prescapular 
lymph node (b).
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this purpose, 300 μl of each culture produced in liquid 
broth was taken and transferred into 1.5 ml eppendorf 
tubes, then 300 μl of TNES buffer (20 mM Tris- HCI 
pH: 8.0, 150 mM NaCl, 10 mM EDTA, % 0.2 SDS) 
and 5 μl of Proteinase K were added to each tube in 
equal volume. The suspension was vortexed and incu-
bated in a water bath for 2 hours at 56 ºC, then boiling 
was performed for 10 minutes for Proteinase-K inac-
tivation. After boiling, 600 μl equal volume of phe-
nol:chloroform:isoamylalcohol (25:24:1) was added, 
and carefully shaken by hand for 5 minutes, and then 
centrifuged at 13000 rpm for 10 minutes. After cen-
trifugation, two layers formed in the eppendorf tube. 
The upper phase was transferred to another tube with 
the same numbers, without touching the lower phase 
(The lower phase is the dirty phase due to precipita-
tion of protein residues). Pure ethyl alcohol 2.5 times 
the amount taken and 3 M Sodium acetate 1/10 were 
added, vortexed and kept at -20 ºC overnight. The 
suspension was centrifuged at 13000 rpm for 10 min-
utes and the supernatant removed, the resulting pellet 
was washed with 90% and 70% ethanol, respectively, 
and centrifuged at 13000 rpm for 5 minutes after each 
step. After centrifugation, the alcohol was removed 
and the pellet was left to dry. The dried pellet was 
diluted with 100 μl of sterile distilled water and kept 
at -20oC to be used as target DNA in PCR. The PCR 
was performed in a Techne TC-512 gradient thermal 
cycler (Techne, Chelmsford, Essex, United Kingdom)
in a total reaction volume of 50 μL containing 5 μL 
of 10X PCR buffer (750 mM Tris-HCl [pH 8.8], 200 
mM (NH4)2SO4, and 0.1% Tween-20), 5 μl 25 mM 
MgCl2, 250 μM of each deoxynucleotide triphosphate, 
1.25 U of Taq DNA polymerase (MBI Fermentas, 
Hanover, MD), 20 pmol of each of primer pairs, (F: 
ACCGCACTTTAGTGTGTGTG, R: TCTCTCACG-
CCGATCTTGTAT) and 5 μL of template DNA. PCR 
amplification was performed as described by Çet-
inkaya et al. 2002. PCR amplicons were detected by 
electrophoresis in 2% (w/v) agarose gel and stained 
with ethidium bromide and then visualized using an 
ultraviolet transilluminator. PCR products with a mo-
lecular size of 815 bp were considered as C. pseudo-
tuberculosis (Cetinkaya et al., 2002).

Determination of oxidative stress factors and anti-
oxidant levels

Blood samples were taken into EDTA tubes from 
the vena jugularis of sheep by means of an appropriate 
cannula, paying attention to the sterilization rules for 
biochemical analysis. To determine oxidative stress 

factors, blood samples in EDTA tubes were centri-
fuged at 3000 rpm for 15 minutes and plasma was 
obtained. Plasma was used to measure MDA level as 
a marker of lipid peroxidation. Whole blood was used 
for GSH and GSH-Px determination. Plasma separat-
ed EDTA blood samples were washed 3 times with 
saline (0.9% NaCl). After that, CAT and SOD activ-
ities and hemoglobin (Hb) levels were determined in 
erythrocytes.

The MDA level was measured according to the 
method of Placer et al. (1966) This method was based 
on the reaction of thiobarbituric acid (TBA) and 
MDA, one of the aldehyde products of lipid peroxida-
tion. The MDA level was expressed as nmol/ml. GSH 
level was determined by a kinetic assay using a dithi-
onitrobenzoic acid (DTNB) recycling method of Ell-
man et al. (1961) GSH levels were expressed as µmol/
ml. CAT activity was carried out by using the Aebi’s 
method (1984). The principle of the assay is based on 
the determination of the rate constant, k (dimension: 
k) of H2O2 decomposition. The reaction contained 50 
mM potassium phosphate buffer and 10 mM H2O2 (as 
substrate) reaction was started by the addition of the 
sample. CAT activities were expressed as kat/g Hb. 
The GSH-Px activity was measured by the Beutler 
method (1984). GSH-Px catalyzes the oxidation of 
GSH to oxide glutathione (GSSG), using H2O2. The 
rate of formation of GSSG was measured by the glu-
tathione reductase reaction. The SOD activity was 
tested by quantifying superoxide anion (O2•̄) gener-
ated by xanthine and xanthine oxidases reacting with 
nitroblue tetrazolium (Sun et al., 1988). In the deter-
mination of hemoglobin level, Frankel et al. (1970) ‘s 
method was used. According to this, ferricyanide ox-
idizes Fe2+ in hemoglobin and converts it from +2 to 
+3 valuable iron and it converts into methemoglobin. 
Thereafter, potassium cyanide and cyanomethemo-
globin, a stable pigment, are formed. The absorbance 
of cyanomethemoglobin is read at 546 nm.

Statistical analysis 
The results were expressed as mean ± standard er-

ror (S.E.). Shapiro-Wilk normality test was used to 
determine whether the raw values of all the measured 
parameters showed normal distribution. As a result of 
this test, it was found that the values in all parameters 
showed normal distribution. Independent samples test 
(t-test) was used to test whether significant differenc-
es existed among the control and infected groups for 
MDA, GSH levels, CAT, GSH-Px, SOD activities. 
Statistical significance was accepted at a p-value < 
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0.05. Statistical Package for Social Sciences (SPSS)/
PC software program (Version 22.0; SPSS, Chica-
go, Illinois, USA) was used to perform the statistical 
analysis of the data.

RESULTS AND DISCUSSION
In the study, a single superficial lymph node ab-

scess was detected in all animals from which abscess 
samples were taken. C.pseudotuberculosis was isolat-
ed in 23 of the 53 abscess contents examined micro-
scopically (Figure 2a, 2b). While C.pseudotuberculo-
sis was isolated alone in 16 of them, it was isolated 
together with other bacterial agents in 7 of them. Oth-
er bacterial agents isolated, respectively, are S.aureus 
(12/53), P.auroginosa (6/53), Trueperella pyogenes 
(4/53), E.coli (6/53) Streptococcus spp. (4/53) Staph-
ylococcus spp. (6/53) types. It was determined that no 
bacteria grew in 5 of the samples. The agents isolated 
from the contents of superficial abscesses is presented 
in Table 1. The frequency of lymph nodes in which 
abscesses were detected due to caseous lymphadenitis 
are presented in table 2.

Figure 3 presents the levels of MDA, GSH; and the 
activities of antioxidant enzymes tested in our study, 
which are CAT, GSH-Px, and SOD. The levels is pre-
sented by the in healthy (control) and infected with 
C. pseudotuberculosis (23 infected animals). While 
MDA (p < 0.001) levels were determined to be higher 
in the control group compared to the infected group; 
GSH (p < 0.001) levels and CAT (p < 0.001), GSH-
Px (p < 0.001) and SOD (p < 0.001) activities were 
determined to be low. The difference in MDA, GSH 
levels and CAT, GSH-Px, SOD activities between the 

two groups were 18.62%, 23.81%, 22.23%, 14.62% 
and 4.70%, respectively.

C. pseudotuberculosis is one of the most important 
bacterial agents that can cause abscesses in the super-
ficial lymph nodes of sheep and goats. Al-Gaabary et 
al. (2009), reported that they isolated C. pseudotuber-
culosis from 90.07% of sheep and goats whose super-
ficial lymph nodes were infected. Izgur et al. (1999) 
reported that they isolated C. pseudotuberculosis in 
19 (46.3%) of 41 sheep they had clinically diagnosed 
with caseous lymphadenitis. Robaj et al. (2017) re-
ported that they isolated C. pseudotuberculosis in 
32 (84.2%) of 38 sheep from which they collected 
pyogenic aspirate from superficial lymph nodes. In 
this study, C. pseudotuberculosis was isolated from 
23 (43.40%) of 53 sheep diagnosed with superficial 
caseous lymphadenitis. While C. pseudotuberculosis 
was isolated alone in 16 of 23 sheep, it was isolated 
together with other bacteria in 7 of them.

Except for C. pseudotuberculosis, many bacteri-
al agents can be isolated from the aspirates obtained 
from abscesses formed in superficial lymph nodes. In 
the study of Izgür et al. (1999), it was reported that 
Micrococcus spp (19.5%), Staphylococcus aureus 
(7.3%), Streptococcus epidermis (4.8%) and Pseudo-
monas aeruginosa (7.3%) were isolated from sheep 
diagnosed with caseous lymphadenitis. Robaj et al. 
(2017) reported that they isolated Staphylococcus 
aureus (10.5%) and Streptococcus pyogenes (5.3%), 
except C. pseudotuberculosis, from pyogenic aspi-
rates obtained from enlarged lymph nodes of sheep 
in Kosovo. In this study, Staphylococcus aureus 

Figure 2. Colony morfology of C.pseudotuberculosis in Blood Agar (a), Microscopic view of C.pseudotuberculosis (b).
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Table 1. Bacterial agents from superficial abscess contents
Sample Number Isolated bacterial agent

1 Pseudomonas auroginosa
2 Bacteria did not grow
3 Bacteria did not grow
4 Bacteria did not grow
5 Bacteria did not grow
6 Staphylococcus aureus + Pseudomonas auroginosa
7 Corynebacterium pseudotuberculosis
8 Corynebacterium pseudotuberculosis
9 Corynebacterium pseudotuberculosis + Staphylococcus aureus
10 Corynebacterium pseudotuberculosis
11 Corynebacterium pseudotuberculosis
12 Corynebacterium pseudotuberculosis
13 Staphylococcus aureus 
14 Bacteria did not grow
15 Corynebacterium pseudotuberculosis
16 Staphylococcus aureus 
17 Corynebacterium pseudotuberculosis
18 Corynebacterium pseudotuberculosis
19 Corynebacterium pseudotuberculosis + Staphylococcus aureus
20 Corynebacterium pseudotuberculosis
21 Pseudomonas auroginosa
22 Corynebacterium pseudotuberculosis
23 Corynebacterium pseudotuberculosis
24 Staphylococcus aureus + E.coli
25 Corynebacterium pseudotuberculosis + Staphylococcus aureus
26 Streptococcus spp.
27 Streptococcus spp.
28 Trueperella pyogenes
29 Staphylococcus aureus 
30 Corynebacterium pseudotuberculosis
31 Staphylococcus aureus + Pseudomonas auroginosa
32 Staphylococcus spp
33 Corynebacterium pseudotuberculosis
34 Corynebacterium pseudotuberculosis +streptococcus spp.
35 E.coli
36 Staphylococcus spp
37 Corynebacterium pseudotuberculosis
38 Pseudomonas auroginosa
39 E.coli +Staphylococcus spp.
40 Staphylococcus aureus 
41 Trueperella pyogenes
42 Corynebacterium pseudotuberculosis +streptococcus spp.
43 Trueperella pyogenes
44 Corynebacterium pseudotuberculosis
45 Corynebacterium pseudotuberculosis + Staphylococcus aureus
46 E.coli +Staphylococcus spp.
47 Corynebacterium pseudotuberculosis + Staphylococcus aureus
48 Staphylococcus aureus 
49 Trueperella pyogenes
50 E.coli +Staphylococcus spp.
51 Corynebacterium pseudotuberculosis
52 Staphylococcus spp + E.coli
53  Psedomonas Auroginosa
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Table 2. The frequency of lymph nodes in which abscesses were detected due to caseous lymphadenitis
Lymph nodes n (frequency) %

Parotid 9 16.98
Retropharyngeal 23 43.39
Submandibular 14 26.42

Prescapular 7 13.21
Total 100

Figure 3. The relationship between oxidative stress factors in healthy sheep and sheep isolated from C. pseudotuberculosis (23 infected 
animals). Data are expressed as mean ± SEM. Symbols (*) show significant differences between the groups (p < 0.001).

(%22.64), Pseudomonas auroginosa (11.32%), True-
perella pyogenes (7.55%), E.coli (11.32%), Strepto-
coccus spp. (7.55%) and Stapylococcus spp (11.32%) 
were isolated from sheep diagnosed with superficial 
caseous lymphadenitis.

In the external form of caseous lymphadenitis 
cases, abscesses can occur in many different lymph 
nodes. In many different studies, it was determined 
that the lymph nodes that were most affected by su-
perficial caseous lymphadenitis cases showed vari-
ability. Zaitoun and Bayoumi (1994) reported that 

prescapular and prefemoral lymph nodes were more 
affected. Sheikh-Omar and Shah (1984) reported that 
retropharyngeal and mediastinal lymph nodes were 
more affected, while Mubarak et al. (1999) reported 
that parotid lymph nodes were more affected. On the 
other hand, Ilhan (2008) reported that mostly mandib-
ular lymph node was affected in sheep they diagnosed 
with superficial caseous lymphadenitis. Al-Gaabary et 
al. (2009), reported that parotid lymph node in sheep 
and cervical lymph node in goats were more affected 
than caseous lymphadenitis cases. In this study, it was 
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determined that mostly parotid and cervical lymph 
nodes were affected in sheep diagnosed with caseous 
lymphadenitis clinically.

Oxidative stress is a situation in which the antiox-
idant capacity is insufficient due to the increase in the 
amount of free oxygen radicals in the body. In some 
inflammatory conditions and diseases, there is an in-
crease in the production rate of free oxygen radicals 
(Seyranoglu and Aslan, 2015; Ertas and Kirmizigul, 
2021; Polat et al., 2021). Free oxygen radicals cause 
lipid peroxidation in cell membranes and form toxic 
substances that are responsible for the pathogenesis 
of many tissue-damaged diseases (Seyranoglu and 
Aslan, 2015; Ertas and Kirmizigul, 2021; Polat et al., 
2021). MDA is the most important lipid peroxidation 
product used in the evaluation of oxidative stress (Er-
tas and Kirmizigul, 2021). It has been reported that 
MDA levels increase in some trace element deficien-
cies, nutritional disorders, tumoral cases, and some 
parasitic and viral diseases (Ertas and Kirmizigul, 
2021). Esmaeilnejad et al. (2014) reported that MDA 
levels increased significantly in their study on sheep 
with babesiosis. Again, Ertas and Kirmizigul (2021) 
reported that MDA levels increased in sheep with fas-
ciolosis in their study. In this study, it was determined 
that the MDA levels of sheep with abscess formation 
in the superficial lymph nodes due to C. pseudotuber-
culosis were significantly increased (18.62%) com-
pared to healthy sheep (p˂0.001). In this study, the ef-
fect of abscesses encountered in the superficial lymph 
nodes of sheep due to C. pseudotuberculosis on the 
oxidative stress level was evaluated for the first time.

Antioxidants are defense mechanisms that neu-
tralize the effect of free oxygen radicals in the body 
and prevent them from damaging cells (Ertas and 
Kirmizigul, 2021; Polat et al., 2021). There are many 
antioxidant molecules such as glutathione (GSH), 
glutathione peroxidase (GSH-pX), catalase (CAT) 
and superoxide dismutase (SOD) (Polat et al., 2021). 
However, due to the complexity of individual mea-
surements of different antioxidant molecules, total 
antioxidant capacity (TAC) level can also be used in 
studies (Ertas and Kirmizigul, 2021). In this study, 
while determining the antioxidant levels, the levels 
of different antioxidant molecules were evaluated 

separately. In this study, it was aimed to make diag-
nosis of abscesses formed in superficial lymph nodes 
(due to C. pseudotuberculosis) and visceral form of 
pseudotuberculosis. For this purpose, it was thought 
that evaluating different antioxidant molecules one by 
one would be more effective.

In many studies (Esmaeilnejad et al., 2014; Bo-
zukluhan et al., 2020; Ertas and Kirmizigul, 2021), 
it has been stated that antioxidant levels in sheep de-
crease significantly in disease states. There are studies 
reporting that the total antioxidant capacity of sheep 
with toxoplasmosis (Bozukluhan et al., 2020) and 
fasciolosis (Ertas and Kirmizigul, 2021) decreases 
significantly. Esmaeilnejad et al. (2014) reported that 
GSH-Px, SOD, CAT levels decreased significantly in 
sheep with Babesiosis. In this study, it was determined 
that there was a significant decrease in the levels of 
GSH, GSH-pX, CAT, SOD in sheep with abscesses in 
the superficial lymph nodes due to C. pseudotubercu-
losis. In this study, the highest decrease in antioxidant 
activities was detected in GSH (23.81%) and CAT 
(22.23%) molecules. Although it is not possible to say 
that the results of this study can be used as a biomark-
er for caseous lymphadenitis, it is noteworthy that it 
makes a difference in oxidative stress.

CONCLUSIONS	
As a result, it was determined that abscesses 

formed in superficial lymph nodes due to C. pseudo-
tuberculosis caused an increase in free oxygen rad-
icals and a decrease in antioxidant activity. The in-
crease in MDA level was determined as 18.62%. The 
antioxidant molecules with the highest decrease were 
determined as GSH (23.81%) and CAT (22.23%). 
Thus, it was thought that MDA, GSH and CAT values 
could be effective in the diagnosis of superficial case-
ous lymphadenitis. Our study is very important in that 
it will form an idea for the detailed studies to be done 
to determine the accuracy of this hypothesis and that 
it is the first study in this field.
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