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Abstract

The aim of this study was to determine thiol/disulfide homeostasis in cattle with trichophytosis and
to determine the changes in malondialdehyde (MDA), catalase (CAT), superoxide dismutase (SOD),
glutathione peroxidase (GSH-Px=GPx) levels due to the disease. 15 cattle with trichophytosis and 15
healthy cattle in the control group constituted the material of the study. Blood samples were taken
from the jugular vein of the animals in tubes with and without anticoagulant. MDA, CAT, SOD, total
thiol, native thiol analyses were performed in serum and GSH-Px analyses were performed in plasma.
It was determined that total thiol, native thiol and native thiol/total thiol levels among biochemical
parameters in cattle with trichophytosis decreased statistically significantly. It was determined that
disulfide/native thiol and disulfide/total thiol levels increased statistically compared to the control
group. Although the disulfide level increased compared to the control group, it was not statistically
significant. In addition, it was determined that MDA level increased compared to the control group,
CAT, SOD and GSH-Px levels decreased statistically significantly compared to the control group. In
conclusion, the findings obtained from the study showed that trichophytosis causes oxidative stress
in cattle, and the use of oxidative stress markers, especially thiol/disulfide homeostasis markers,
would contribute to the pathogenesis of trichophytosis.
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Trikofitozisli Sigirlarda Lipid Peroksidasyonu ve Tiyol/Disiilfid Homeostazi

0z

Amacimiz trikofitozisli sigirlarda tiyol/disilfid homeostazisini ortaya koymak ve hastaliga bagh olarak
olusan malondialdehit (MDA), katalaz (CAT), stiperoksit dismutaz (SOD), glutatyon peroksidaz (GSH-
Px= GPx) seviyesindeki degisimleri belirlemektir. Trikofitozisli 15 ve kontrol grubunu olusturan 15 adet
saghkh sigir galismanin materyalini olusturdu. Hayvanlarin Vena jugularis’inden antikoagulanli ve anti-
koagulansiz tiiplere kan 6rnekleri alindi. Serumda MDA, CAT, SOD, total tiyol, natif tiyol, plazmada ise
GSH-Px analizleri yapildi. Trikofitozisli sigirlarda total tiyol, natif tiyol ve natif tiyol/total tiyol diizeyle-
rinin istatistiksel olarak anlamli diizeyde azaldigi belirlendi. Disulfid/natif tiyol ve disulfid/total tiyol
diizeylerinin ise kontrol grubuna gore istatistiksel olarak arttigi tespit edildi. Distlfid dizeyi kontrol
grubuna gore artmakla beraber istatistiksel olarak anlamsizdi. Bunun yani sira MDA diizeyinin kontrol
grubuna gore arttigl, CAT, SOD ve GSH-Px diizeylerinin ise kontrol grubuna gore istatistiksel olarak
anlaml diizeyde azaldigi belirlendi. Sonug olarak ¢alismadan elde edilen bulgular trikofitozisin sigir-
larda oksidatif strese neden oldugu, oksidatif stres belirteclerinden 6zellikle de tiyol/disuilfid homeos-
tazis belirteglerinin kullaniminin trikofitozisin patogenezine katki saglayacagi kanisina varildi.

Anahtar Kelimeler: Oksidatif stres, sigir, tiyol/distilfid homeostazi, trikofitozis
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INTRODUCTION

Trichophytosis is a skin disease that is characterized by dand-
ruff and keratinized crusting of the skin caused by fungi, ca-
using losses such as growth slowdown, live weight loss, and
deterioration of skin quality (1). These factors, which are fo-
und all over the world, cause infections in humans and ani-
mals, and generally epidermophyton species are effective in
humans, microsporum species in carnivores, and trichophy-
ton species in horses, pigs and ruminants (2). The disease is
transmitted to healthy animals through direct contact (3).
Clinical symptoms include hair loss, skin crusting, erythema
and itching (4). The lesions, which are commonly found on
the head and neck, are grayish in appearance, slightly raised,
and round in shape. Diagnosis is made by seeing round, gra-
yish lesions on the skin. Definitive diagnosis is made by mic-
roscopic examination of samples taken from the lesions (3).

Antioxidants are classified according to their structures
as enzymes (catalase ‘CAT’, superoxide dismutase ‘SOD’, glu-
tathione peroxidase ‘GSH-Px = GPx’) and non-enzymes (re-
duced glutathione ‘GSH’) or according to their cell localiza-
tion (5). Oxidative stress is formed as a result of insufficiency
of antioxidant mechanisms and increase of reactive oxygen
species (6). Thiol is a very important antioxidant in preven-
ting damage caused by oxidative stress and protects the cell
against oxidative stress. It appears that the thiol status chan-
ges in various diseases and that thiol/disulfide homeostasis
is very important in the pathogenesis of diseases. Therefore,
determination of thiol/disulfide homeostasis can provide
very important information about various physiological or
pathological processes (7,8). For these reasons, the aim of this
study is to reveal the thiol/disulfide homeostasis in cattle with
trichophytosis and to determine the changes in MDA, CAT,
SOD, and GSH-Px levels that occur due to the disease.

MATERIAL AND METHODS

The animal material of the study was obtained from livestock
farms in Digor district of Kars province, of different breeds (8
Montofon crossbreeds and 22 Simmental crossbreeds), of
both genders, aged between 5-18 months, 15 with tric-
hophytosis and 15 control animals. Blood samples taken
from the jugular vein of the animals into tubes with and wit-
hout anticoagulant, ethylene diamine tetraacetic acid
(EDTA), were centrifuged at 3000 rpm for 15 minutes to ob-
tain serum and plasma. The disease was diagnosed accor-
ding to clinical symptoms (grayish, round, raised, chalk dust-
like lesions on the head and neck), and the final diagnosis
was made microscopically. Skin scrapings were taken from
the lesioned areas of the cattle with a sterile scalpel and pro-
cessed with 10% KOH. Preparations were examined under
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the microscope and the observation of typical spores was
evaluated as positive for trichophytosis.

MDA measurement was performed by the method re-
ported by Yoshoiko et al. (9), CAT, SOD, GSH-Px (Cayman
Chemical Co., USA), total thiol and native thiol (Rel Assay Di-
agnostics, Turkey) were measured colorimetrically (Epoch,
Biotek, USA) using a commercial test kit. Disulfide = (Total
thiol-Native thiol)/2, Disulfide/Total Thiol (%) = (Disulfide x
100)/Total thiol, Disulfide/Native Thiol (%) = (Disulfide x
100)/Native thiol, and Native Thiol/Total Thiol (%) = (Native
thiol x 100)/Total thiol was calculated with the formulas (10).

Statistical Analysis

SPSS 20.0 package program was used to evaluate the study
data. Independent Sample T-test was used to compare the
groups.

RESULTS

In animals infected with trichophytosis that underwent clini-
cal examination, chalk-like, round lesions were detected on
various parts of the animal’s body, especially on the head
and neck. Hyphae were found in direct microscopic exami-
nation of the lesional skin scrapings of the animals used in
the study.

It was determined that MDA levels (P<0.001) increased
statistically significantly in cattle with trichophytosis. In ad-
dition CAT, SOD, (P<0.001), and GSH-Px (P<0.01) levels dec-
reased statistically significantly compared to the control
group (Table 1). It was determined that the biochemical pa-
rameters total thiol, native thiol (P<0.001) and native
thiol/total thiol (P<0.01) levels in cattle with trichophytosis
decreased statistically significantly compared to the control
group. It was determined that disulfide/native thiol and di-
sulfide/total thiol (P<0.01) levels increased statistically com-
pared to the control group. Although disulfide level increa-
sed, it was statistically insignificant (P>0.05) (Table 2).

Table 1. Means and standard errors of lipid peroxidation (MDA)
and some antioxidant (CAT, SOD, and GSH-Px) parameters in clini-
cally healthy and trichophytosis cattle

Parameters Control Infected P
Malondialdehyde (umol/L) 2.93+0.11 7.31+0.29 P<0.001
Catalase (nmol/min/mL) 31.50+1.55 15.73£0.90 P<0.001
superoxide Dismutase 226.7846.14 107.5943.71 P<0.001
(U/mL)

Glutathione Peroxidase 0.40:0.04  0.24t002  P<0.01

(nmol/min/mL)

Table 2. Means and standard errors of thiol/disulfide homeostasis parameters in clinically healthy and trichophytosis cattle

Parameters Control Infected P
Total Thiol (umol/L) 476.15+7.01 418.4546.65 P<0.001
Natif Thiol (umol/L) 378.6716.65 297.94+4.81 P<0.001
Disulfide (umol/L) 48.74+4.88 60.2614.17 NS
Disulfide/Native Thiol (%) 13.17+1.50 20.57+1.78 P<0.01
Disulfide/Total Thiol (%) 10.12+0.93 14.28+0.85 P<0.01
Native Thiol/Total Thiol (%) 79.77+1.86 71.44+1.69 P<0.01

NS: Non Significant
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DISCUSSION AND CONCLUSION

In the study, in animals with trichophytosis that underwent
clinical examination, round lesions with a chalk appearance
were detected in various parts of the body, especially in the
head and neck region (11-13).

Tissue damage and inflammation in the organism acti-
vate many cells. Among the activated cells, phagocytic cells,
which play an important role in body defense, cause oxida-
tive stress due to excessive oxygen consumption while per-
forming this task (14). In case of oxidative stress, excessively
produced free radicals damage cell compounds (15). Studies
have shown that bacterial/viral diseases such as brucellosis
(16), sheeppox in sheep (17), hypodermosis (18,19), and
pneumonia (20), it has been reported that the oxidant-anti-
oxidant balance is disrupted and oxidative stress occurs. In
study on cattle with trichophytosis, found a significant incre-
ase in MDA levels (15). Additionally, Bayyit and Merhan (21)
reported in another study they conducted in cattle with dys-
tocia that the MDA level was higher in cattle with dystocia.
In this study, in parallel with the above studies, it was deter-
mined that the oxidant-antioxidant balance was disrupted
and as a result, the MDA concentration increased when the
control group and the trichophytosis group were compared.
The reason for this is; It is thought that it may occur due to
lipid peroxidation caused by stress in animals with trichophy-
tosis and/or free radicals formed by phagocytes, which have
an important role in host defense.

Antioxidants are classified according to their structures
as enzymes/non-enzymes or according to their cell localiza-
tion. The most important enzymatic defense systems against
oxygen radicals are CAT, SOD, and GSH-Px (22). Important
antioxidant enzymes such as CAT, SOD and GSH-Px neutra-
lize free radicals (23). Kataria et al. (24) reported in a study
conducted on cattle with brucellosis that serum CAT, SOD,
glutathione reductase, monoamine oxidase, and peroxidase
activities increased significantly in cattle with brucellosis. In
another study, a significant increase in CAT, SOD, and GSH-
Px activities was reported in cattle with trichophytosis (15).
In a study conducted in dogs with trichophytosis, low SOD,
and CAT activities were reported (25). In another study con-
ducted in sheep and goats infected with Haemonchus con-
tortus, it was reported that MDA increased and SOD which
one of the antioxidant markers, decreased (26). Additionally,
two different studies conducted in calves with trichophytosis
reported that antioxidant activity decreased (27,28). Simi-
larly, in this study, decreased antioxidant levels (SOD, CAT
and GSH-Px) in cattle with trichophytosis may be due to the
defense mechanism against lipid peroxidation.

Thiol/disulfide homeostasis has functions, antioxidant
defense, apoptosis, regulation of enzyme functions, etc. Al-
teration of thiol/disulfide homeostasis plays a role in the pat-
hogenesis of many diseases, especially chronic diseases (29).
Thiols, which regulate intracellular redox status, are the first
antioxidants consumed in the oxidative environment. In ad-
dition, plasma values are a good indicator of tissue redox po-
tentials (30). Thiols, which are reported to be formed by
dendritic cells in the skin, have an important role in oxidative
stress and disease pathogenesis (29). In human medicine,
changes in thiol-disulfide concentrations have been repor-
ted in many inflammatory diseases (31,32). In veterinary me-
dicine, it has been reported that there is a decrease in total
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thiol and native thiol levels during dehorning of calves with
hot cautery, and there is no significant difference in disulfide
level (33). Also conducted in sheep with toxoplasmosis, it
was reported that total thiol and native thiol levels were sig-
nificantly lower, and disulfide, disulfide/native thiol and di-
sulfide/total thiol were higher (34). In the study, it was de-
termined that total thiol, native thiol, and native thiol/total
thiol levels decreased statistically significantly compared to
the control group. It was determined that disulfide/native
thiol and disulfide/total thiol levels increased statistically
compared to the control group. Although the disulfide level
increased, it was statistically insignificant. The levels of
thiol/disulfide homeostasis parameters in the study are
compatible with the above studies, and we believe that this
may be due to the formation of oxidative stress and the or-
ganism’s consumption of thiols to combat oxidative stress
against the increasing oxidative stress level.

As a result, the findings obtained from the study indi-
cate that trichophytosis causes oxidative stress in cattle, and
it is thought that the use of oxidative stress markers, especi-
ally thiol/disulfide homeostasis markers, will contribute to
the pathogenesis of trichophytosis and more detailed stu-
dies should be conducted on this subject.
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