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Abstract 

The aim of the study was to determine oxidative stress and sialic acid levels in cattle with hydatid 
cysts. In the study, 15 hydatid cyst infected and 15 healthy cattle were used. Total sialic acid (TSA), 
lipid-bound sialic acid (LBSA), protein-bound sialic acid (PBSA), nitric oxide (NO) and malondialdehyde 
(MDA) levels were determined colorimetrically in the animals. It was determined that TSA, LBSA, NO, 
and MDA levels were increased in the cattle with hydatid cysts compared to the control group, while 
PBSA level increased but was statistically insignificant. In conclusion, it was concluded that oxidative 
stress occurs in the cattle infected with hydatid cyst and TSA can be used as an indicator in the 
diagnosis of the disease. 
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Hidatik Kist ile Enfekte Sığırlarda Oksidatif Stres ve Siyalik Asit Düzeylerinin Belirlenmesi  

Öz  

Çalışmanın amacı hidatik kistli sığırlarda oksidatif stres ve siyalik asit seviyelerinin belirlenmesidir. Ça-
lışmada, 15 adet kist hidatik ile enfekte ve 15 adet sağlıklı sığır kullanıldı. Hayvanlarda total siyalik asit 
(TSA), lipid bağlı siyalik asit (LBSA), proteine bağlı siyalik asit (PBSA), nitrik oksit (NO) ve malondialdehit 
(MDA) düzeyi kolorimetrik olarak tespit edildi. Hidatik kistli sığırlarda TSA, LBSA, NO ve MDA düzeyle-
rinin kontrol grubuna göre yükseldiği, PBSA düzeyinin ise artmakla beraber istatistiksel olarak anlamsız 
olduğu belirlendi. Sonuç olarak, hidatik kist ile enfekte sığırlarda oksidatif stresin oluştuğu ve hastalığın 
teşhisinde TSA’nın bir indikatör olarak kullanılabileceği kanısına varıldı. 

Anahtar Kelimeler: Kist hidatik, oksidatif stres, sığır, total siyalik asit 
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INTRODUCTION 

Echinococcus granulosus is a parasitic zoonosis that is 

widespread worldwide and important in terms of public he-

alth, causing hydatid cysts in many mammalian species, es-

pecially ruminants (1). In farm animals, it causes significant 

economic losses due to decreased meat and milk yield, dec-

reased wool quality, infertility, and destruction of cystic or-

gans such as the liver and lungs. Infective eggs excreted with 

the feces of the final host are ingested orally or rarely thro-

ugh the respiratory tract, resulting in infection in intermedi-

ate hosts (2,3). Since the disease is chronic, the development 

of cysts in intermediate hosts takes a long time, and symp-

toms vary depending on the size of the cyst, the organ it is 

located in, its number, and the stage of development of the 

cyst. Cysts located in the liver cause persistent diarrhea, ja-

undice and liver enlargement in animals, while cysts in the 

heart cause heart failure and cysts in the lungs cause symp-

toms such as cough, dyspnea, wheezing and rapid breathing 

(2,4). 

In the organs and tissues where the cyst is located, an 

acute phase response (APR) occurs depending on the cellular 

and humoral response, and changes occur in the synthesis of 

acute phase protein (APP) in the liver (5,6). Sialic acid, which 

is found in the structure of many APPs, consists of pyruvate 

and mannosamine. Sialic acid, which is found in large amo-

unts in animal tissues and bacteria, is an important compo-

nent of the cell membrane, which has important functions 

such as acting as a receptor in membranes and playing a role 

in the adjustment of cellular stimuli, and recognizing each 

other in pathogen and host interactions (7). Total sialic acid 

(TSA), whose levels increase in inflammation and infection, 

is a very important biomarker in the diagnosis of inflamma-

tory diseases (8). 

Tissue damage, inflammation and infections occurring 

in the organism activate many mononuclear cells such as 

monocytes and macrophages. As a result of this activation, 

mononuclear cells consume excessive oxygen and ultima-

tely cause the formation of free radicals such as hydrogen 

peroxide and superoxide anion (9). Oxidative stress occurs 

due to the excessive formation of free radicals. As a result 

of oxidative stress, end products of lipid peroxidation such 

as MDA accumulate, causing damage to tissues and organs 

(10). It has been reported that parasitic infections in parti-

cular cause damage to cells and tissues due to the increase 

in free radicals in host cells (11). NO is a free radical produ-

ced as a result of the reaction catalyzed by nitric oxide synt-

hase and mediates many physiological or pathological 

events such as regulating cellular transmission in the orga-

nism and acting as a receptor in the structure of membra-

nes (12,13). It has been reported that NO, produced by 

macrophages, neutrophils and mast cells, has anti-inflam-

matory, antimicrobial and antitumoral functions and its 

concentration increases in many bacterial, viral and parasi-

tic infections (14-16). For these reasons, our aim in this 

study was to determine oxidative stress and sialic acid le-

vels in cattle with hydatid cysts. 

 

MATERIAL AND METHODS 

In the study, a total of 30 cattle (3-4 years old, Brown Swiss 
cattle) were used as the hydatid cyst infected group (n=15) 
and the control group (n=15). After routine clinical examina-
tion of the animals brought to the Department of Internal 
Medicine of the Faculty of Veterinary Medicine of KAU with 
complaints such as dyspnea, neck extension, cough, cyanosis 
in the mucous membranes etc., the disease was diagnosed 
radiographically. The diagnosis was confirmed after slaugh-
ter. The animals constituting the control group were compo-
sed of clinically healthy animals with the same care and fee-
ding conditions. 

Blood samples were taken from the jugular veins of the 
animals in tubes without anticoagulants. The samples taken 
in tubes without anticoagulants were centrifuged at 3000 
rpm for 15 minutes and the serum samples were separated 
and stored at -20 oC until analysis. NO concentration was me-
asured in a spectrophotometer according to the method re-
ported by Miranda et al. (17). In this method, nitrate was 
converted to nitrite with vanadium (III) chloride. The reac-
tion of nitrite with sulfanilamide in acidic medium with N-(1-
Naphthyl) ethylene diamine dihydrochloride resulted in the 
formation of a complex diazonium compound. This colored 
complex was measured at 540 nm. After the nitrate and nit-
rite levels were determined separately, the sum of the two 
indicates the amount of NO. Serum MDA concentration was 
determined according to the method reported by Yoshioka 
et al. (18). The formed MDA forms a pink complex with thi-
obarbituric acid and the absorbance of this solution is mea-
sured spectrophotometrically at 535 nm to determine the 
degree of lipid peroxidation.  

TSA is the sum of free, PBSA and LBSA (19). Serum TSA 
and LBSA analyses were measured colorimetrically (Epoch, 
Biotek, USA) using the methods described by Sydow (20) and 
Katopodis and Stock (21), respectively, and the absorbances 
obtained were evaluated from the standard curve prepared 
with N-acetyl neuraminic acid. PBSA concentration was cal-
culated by subtracting LBSA from TSA. 

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 

Clinical examination revealed rumen atony, dyspnea, cough, 
shallow and rapid respiration and tachycardia in the heart 
(Table 1). In addition, auscultatory examination revealed 
wheezing in the lung sounds and widespread dullness in the 
lung percussion area. Radiographic examination revealed 
numerous cysts with regular borders showing opacities in 
the lungs. When the cattle infected with hydatid cysts and 
the control group were compared, it was determined that 
TSA, LBSA, MDA and NO levels increased compared to the 
control group, while PBSA levels increased but were insigni-
ficant (Table 2). 
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Table 1. Physical examination findings of hydatid cyst infected cattle and control group 

Parameters Control Infected P 

Rectal temperature (°C) 38.12±0.06 38.67±0.12 NS 

Breaths/min 22.97±1.72 32.05±2.53 P<0.01 

Heart beats/min 64.69±5.29 92.24±3.50 P<0.01 

NS: Non significant 

 

Table 2. Sialic acid and oxidative stress parameter levels in clinically healthy and hydatid  
cyst infected cattle 

Parameters Control Infected P 

TSA (mg/dL) 71.32±2.66 92.37±3.11 P<0.001 
LBSA (mg/dL) 32.15±2.34 44.83±2.21 P<0.001 
PBSA (mg/dL) 39.17±3.71 47.54±3.08 NS 
NO (μmol/L) 23.64±1.44 18.45±1.66 P<0.05 
MDA (μmol/L) 2.12±0.09 3.32±0.19 P<0.01 

TSA: Total sialic acid, LBSA: Lipid-bound sialic acid, PBSA: Protein-bound sialic acid, NO: Nitric oxide,  
MDA: Malondialdehyde, NS: Non significant 

 

 

DISCUSSION AND CONCLUSION 

Hydatid cyst is a chronic zoonotic parasitic infection that ca-
uses economic losses such as destruction of consumable or-
gans, especially the liver and lungs, decrease in the amount 
and quality of meat, milk, and wool, delayed growth, and 
decreased birth rate (2,22). Although the disease is seen all 
over the world, it is more common in countries where eradi-
cation programs and preventive medical services are ina-
dequate (23). 

APR is formed in the animal tissues where it is located, 
depending on the cellular and humoral response, and chan-
ges occur in APP synthesis in the liver. The level of sialic acid 
in the structure of APPs also increases in parallel with the 
increase in APP concentration (12). TSA, which has an incre-
ased concentration, is a very important biomarker in the di-
agnosis of inflammatory diseases (8). Studies have reported 
that TSA levels increase in diseases such as neonatal diarrhea 
(24), tuberculosis (25), anaplasmosis and theleriosis (26), ec-
hinococcosis (12), hypodermosis (8), aspiration pneumonia 
(27), leptospirosis (28) and botulinum (29). In the study, TSA 
levels also increased and the increase may probably be due 
to increased sialoprotein synthesis in the liver as a result of 
APR, which develops due to inflammation and tissue da-
mage. 

NO is a free radical that is produced as a result of the 
reaction catalyzed by nitric oxide synthase and mediates 
many physiological or pathological events such as regulation 
of cellular conduction in the organism and acting as a recep-
tor in the structure of membranes. It has been reported that 
NO produced by macrophages, neutrophils and mast cells 
has anti-inflammatory, antimicrobial and antitumoral functi-
ons and its concentration increases in many bacterial, viral 
and parasitic infections (14-16,30). In two separate studies 
conducted on animals infected with foot and mouth (14,16), 
it was reported that NO concentration increased in animals 
with foot and mouth. In addition, Özkan et al. (31) found that 
NO levels increased in a study they conducted in cattle with 
traumatic pericarditis. In addition, Atakişi et al. (15) reported 
an increase in NO concentration in another study they con-
ducted on cattle with traumatic reticuloperitonitis. The NO 
level also increased in the study and the reason for the inc-
rease may be due to the increased activity in mononuclear 

cells such as monocytes and macrophages stimulated in the 
disease. 

Tissue damage, inflammation and infections occurring 
in the organism activate many mononuclear cells such as 
monocytes and macrophages. As a result of this activation, 
mononuclear cells consume excessive oxygen and ultimately 
cause the formation of free radicals such as hydrogen pe-
roxide and superoxide anion. Therefore, oxidative stress oc-
curs and products such as MDA, which cause damage to tis-
sues and organs, accumulate as a result of the oxidative 
stress (9,10). Studies have reported that the oxidant-antioxi-
dant balance is disrupted and oxidative stress occurs in bac-
terial/viral and parasitic diseases such as hypodermosis 
(8,32), pneumonia (33) and sheeppox (34,35). It has been re-
ported that parasitic infections in particular cause damage 
to cells and tissues due to the increase in free radicals in host 
cells (11). In a study conducted on sheep infected with 
Toxoplasma gondii, it was reported that oxidative stress ca-
used by the parasite may play a role in the pathogenesis of 
the disease (36). In addition, in a study conducted on cattle 
with cystic echinococcosis, they reported that serum MDA 
levels increased due to increased lipid peroxidation in infec-
ted cattle (37). In another study conducted on sheep infec-
ted with Dicrocoelium dendriticum and hydatid cysts, they 
reported that endoparasites may cause oxidative stress (38). 
In the study, serum MDA levels increased due to the increase 
in lipid peroxidation, and the reason for the increase may be 
due to the increased activity in mononuclear cells against the 
parasite. 

In conclusion, when the data obtained from the study 
were evaluated, it was determined that TSA, LBSA, NO and 
MDA levels were increased in animals with hydatid cyst com-
pared to the control group, while PBSA levels increased but 
were statistically insignificant. It was concluded that the de-
termination of serum TSA concentration and oxidative stress 
parameters in the cattle infected with hydatid cysts could be 
used as auxiliary biochemical parameters in determining and 
monitoring the severity of inflammation. 
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