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Research article
Ερευνητικό άρθρο

ABSTRACT: This study aimed to compare the oxidative stress indicesamong cattle and buffalowith foreign body 
syndrome (FBS) in order to clarify this syndrom’s pathogenesis and explain the clinical differences between both 
species.The study included60 animals. They were divided into acontrol group (10 healthy cows and 10 healthybuffa-
lo-cows). The diseasedanimals were divided based on the clinical signs and duration of illness as well as radiographic 
and ultrasonographic findings into3 groups;acute local TRP (5 buffalo-cows),chroniclocal traumatic reticuloperito-
nitis(TRP) (13 cows and 12 buffalo-cows), and traumatic pericarditis(TP) (5cows and 5 buffalo-cows). Blood sam-
ples were obtained for hematological and biochemical analysis. In all diseased animals, the malondialdehyde (MDA) 
level, Glutathione peroxidase(GSH-PX)and superoxide dismutase (SOD) activities increased significantly except in 
buffalo with chronic local TRP,GSH-PX activity decreased significantly.The reduced glutathione (GSH) and catalase 
activitiesdecreasedalso significantly in all diseased groups. The level of TAC was only increased significantly in acute 
local TRP in buffalo-cows. Statisticaly, there was a species difference in MDA level, in which cattle surpass buffalo in 
production of lipidperoxides which indicate more oxidative damage and more inflammation and systemic reactions.
Whereas, buffalo with chronic local TRP showed an exhausted antioxidant defense system because of lower GSH-PX 
activity than in cattle that leading to more chronic changes and fibrosis.Finaly, it can be concluded that there is a spe-
cies difference between cattle and buffalo in lipid peroxidation and their antioxidant defence mechanism response to 
oxidative stress in FBS and its sequalae which could affect on the clinical signs and the progress of the disease in each 
species. Future researches should focus on establishment of reference oxidative stress panel for each speciesin order to 
determine approparate oxidative stress biomarkers andantioxidant therapy
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INTRODUCTION

Foreign body syndrome (FBS) is a relatively com-
mon disease in cattle and buffalo, especially in 

developing countries. This disease is caused by the 
ingestion of indigestible metallic or non-metallic 
blunt or sharp foreign objects (Abu-Seida and Al-Ab-
badi, 2016).FBS is a major problem affecting dairy 
animalsproductivity.This syndrome and its sequelae, 
such as local and diffuse traumatic reticuloperitonitis 
(TRP), and reticular, splenic, hepatic, and thoracic ab-
scesses,may lead to economic losses in milk and meat 
production, as well as possible deaths if traumatic 
pericarditis (TP) develops (Hussein et al., 2017).The 
importance of the disease is not only due to its higher 
prevalence among other digestive disorders but also 
due to the difficulty in early diagnosis and evaluation 
of its sequelae by physical examination, especially in 
TP,which hasdifferent pathologicalstages (Macedo 
et al., 2021). Although the risk and sequelae of TRP 
areconsiderably higher in buffalo than in cattle (Misk 
and Semieka, 2001), the classic symptomsof pain and 
systemic reactions were commonly present in cattle 
and less common in buffalo (Saleh et al., 2008,Ab-
delaal et al., 2009).

Recently,the investigations focused on the role of 
reactive oxygen species (ROS) and oxidative stress in 
the initiation and progression of numerous disorders 
as well as developing of chronic pathological condi-
tions(Mittal et al., 2014;Folnožić et al., 2015).In ru-
minants, oxidative stress may be involved in several 
pathological conditions, including inflammation and 
tissue damage (Erel, 2005).Plasma malondialdehyde 
(MDA), reduced glutathione(GSH), catalase (CAT), 
glutathione peroxidase (GSH-PX), and superoxide 
dismutase (SOD) were assessed as biomarkers of ox-
idative stress in cattle and buffalo (Lykkesfeldt and 
Svendsen,2006; Elgioushy et al., 2019). Theevidence 
of racial and gender differences in oxidative stress and 
inflammatory biomarkers in humans exciste,in how 
respond to development and progression of a disease 
was explained (Andrew et al., 2015). More recent-
ly, it was reported a species difference in oxidative 
stress markers in response to excersise and diseases 
in ainmals (Shonoet al., 2020). It was reported that 
serum nitric oxide (NO), which was previously rec-
ognized as a more sensitive biomarker for detection 
of inflammatory disorders in cattle with TRP, changed 
insignificantly in buffalo with TRP (Elgioushy et al., 
2019).

The clinicopathological alterations in cattle and 

buffalowith TRP or TP have been widely investigat-
ed (Abdelaal et al.,2009; Alasker et al., 2013; Fawzy 
et al., 2018).Less research was performed on oxida-
tive stress indices in cattle andbuffalo with TRP or 
TP (Hussein et al., 2018and Elgioushy et al., 2019). 
However,to date, there is still no comparative study 
between cattle and buffalo to explore the role of ox-
idative stress in the pathogenesis of TRP and TP in 
these animals. Therefore,the present study aimed to 
compare the activities of some oxidative stress indi-
ces in cattle and buffalo with FBS. The species dif-
ferences in oxidative stress response toFBS could 
clarifythis syndrome’s pathogenesis and its sequelae 
in both species. 

MATERIALS AND METHODS

Animals
This study was approved by the Institutional 

Animal Ethics Committee, Faculty of Veterinary 
Medicine, Kafrelsheikh University, (Approval No. 
KFS-IACUC/9/1/2017).Atotal of 40 female cattle and 
Egyptian water buffalo-cows(18 cows and 22 buffa-
lo-cows)were included in the study, where 17 were 
pregnant at different stages of pregnancy, and 23 were 
non-pregnant or recently calvedand therir age ranged-
between 3-7 years (Table 1).They were sporadiccases 
from small holders from different localities along Kaf-
relseikh Gavernorate. These animals were referred to 
the animal hospital of the Faculty of Veterinary Medi-
cine, Kafrelsheikh University, Egypt; between the pe-
riod of Junuary 2017 to December 2017. The diseased 
animals suffered from inappetence to anorexia, fever, 
recurrent tympany or impaction, sharp drop in milk 
yield, and sometimes brisket edema. They were ex-
amined clinically according to Radostits et al. (2010) 
and tested for the presence of foreign bodies in the 
reticulum or penetrating the diaphragm toward the 
heart using pain test and metal detector.Thedisease 
was confirmed according to the results obtained from 
X-rays and ultrasonographic examinations.Clinical 
signs, duration of illness, hematological findings as 
well as radiographic and ultrasonographic findings 
were used as criteria for classification of diseased an-
imals into acute local TRP (5 buffalo-cows),chronic 
local TRP (13 cows and 12 buffalo-cows), and TP (5 
cows and 5 buffalo-cows).In addition to 20 appare-
taly healthy cows and Egyptian water buffalo-cows 
(10 cows and10buffalo-cows),4 pregnant at mide and 
late stage of pregnancy and 16 non-pregnant or re-
cently calvedwith age ranged 3-5 years, were used 
as a control group (Table 1). The control group of 
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cows belonged to the Faculty of Veterinary Medicine, 
Kafrelsheikh University (educational farm) while,the 
control group of water buffalo-cows belonged to the 
Institute of Animal Production Research, Mehlet 
Moussa Experimental Station, Kafrelsheikh Gover-
norate.

Clinical Examination
A full case history was obtained,and a thorough 

clinical examination was performed according to 
Radostits et al. (2010). Radiographic examination-
swereperformed using the Fischer imaging system 
RMX-625R (manufactured by the Fisher Imaging 
Company, USA). The presenceof foreign bodies was 
determined, and their position and nature recorded; 
the diaphragm status (intact orperforated) was also 
examined, and the cardiac area was visualized. Ultra-
sonographic examination of the reticulum and heart 
was performed using(Mindray Z5 ultrasound ma-
chine, China) witha 3.5-MHZ convex transducer in a 
standing position in the cranioventral abdomen as de-
scribed by Braun and Goetz (1994). Ultrasonographic 
examination was performed to evaluate the contour 
and motility of the reticulum, fibrinous deposits be-
tween the reticular wall and abdominal wall and peri-
cardial sac as well as the pericardial effusion

Hematological and biochemical Examination
Blood samples were collected from each animal by 

puncturing the jugular vein to obtain 10 mL of blood 
into heparinized test tubes for early hematological ex-
amination using a veterinary automated cell counter 
(Medonic CA620 vet hematology analyzer, Sweden).

Another 10 mL of heparinized blood samples were 
used to separate plasma to evaluate the activity of 
reduced GSH, glutathione reductase (GR), CAT, and 
SOD and MDA levels.The plasma was separated by 
centrifugation at 3,000 rpm for 15 min, and then the 
samples were stored at -20 °C until analysis.

The total antioxidant capacity (TAC) levels and 
activities ofGSH-PX, reduced GSH, CAT, SOD,and-
MDA levelswere measured spectrophotometrically-
using a spectrophotometer (Turner 690, USA), ac-
cording to the standard methods, using commercially 
available test kits (Biodiagnostic, Cairo, Egypt). 

Statistical Analysis
Data were analyzed using a statistical software 

package (SPSS for Windows, version 16.0 Chicago, 
SPSS Inc.). The Shapiro-Wilk test was used to ana-
lyze the normality. All data werenormally distributed 
and werepresented as means ± standard errors. Using 
factorial ANOVA (3-way ANOVA) to determine the 
interaction between dependant varabiales (oxidative 
stress prameters) and other three factors (species, dis-
eases, and pregnanancy). This was followed up with 
multicomparsion post hoc tests such as Tukey HSD. 
An independent sample t-testwas used to compare 
theoxidative stress parametersbetween different spe-
cies(cattle and buffalo) in the same group. Ap-value 
<0.05 was considered statistically significant.

RESULTS
TRPand TP were diagnosed based on radiographic 

evidence of a foreign body that penetrated the reticular 

Table 1: Numbers of animals in control group and groups of diseased animals in relation to pregnancy
TPChronic local TRPAcute local TRPControlGroups

Cattle 
513010Total Nr.
1 late stage9

2 mid-stage
7 late stage

 
2 mid-stagePregnant 

4
1 non-pregnant
3 recently calved

4
2 non-pregnant  
2 recently calved

 
8
6 non-pregnant
2 recently calved

Non-pregnant 
 

Buffalo 
12510Total Nr.

1 late stage2 mid-stage4 late stage2
1 mid-stage
1 late stage

Pregnant 
 

4
2 non-pregnant
2 recently calved

10
5 non-pregnant  
5 recently calved

1 recently calved
 

8
6 non-pregnant
2 recently calved

Non-pregnant
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Figure 1: (A); Lateral radiographic view of the cranial abdomen of a 3-years-old buffalo with acute local TRP showing 
reticulum (R)with penterting forgien body at the head of white arrow. (B) ); Lateral radiographic view of the caudal tho-
raxic and cranial abdomen of a 5 years-old cow suffering from penterting forgien body in reticulum that pentertrate the diaphragm 
(D) causing fiberinous traumatic pericarditis. There are several nails in reticulun at the heads of white arrows. D: Diphragm; H: Heart; 
R: reticulum

Figure 2: (A); Ultrasonographic image of acute local TRP in a 4 years-old buffalo showing thinking in reticular wall with echogenic 
fibrinous deposits (at the head of white arrow) between reticulum and abdominal wall. (B): Ultrasonographic image of chronic local 
TRP showing an echogenic fibrin interspersed with an anechoic exudate forming the fibrin network (at at the head of white arrow). AW: 
Abdominal wall; R: reticulum.

wall or diaphragm, respectively (Fig.1). Acute local 
TRP was initially diagnosed from the history, duration 
of illness, andphysical examination and confirmed by 
ultrasonographic and radiographic examination(Figs 
1-3). Clinical examination revealed a mild elevation 
in rectal temperature,mean (39.6±0.33)°C. The rumi-
nal contraction was weak or even in complete stasis. 
Ruminal tympany or impaction couldbe revealed by 
palpation. The heart rate was normal or slightlyin-

creasedbut some cases, the heart sound was muffled 
that diagnosed to have TP. By applying the pain test, 
some cases showed pain reaction, which couldbe de-
tected by grunting orarched back, reluctance to move, 
stiff gait, and grinding ofthe teeth. Most diseased cas-
es hada positive result to the metal detector.

Hematological examination revealed a significant 
decrease in the RBCcount, Hb,and PCVin all diseased 
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animals. In contrast, the total leukocytic count was 
significantly increased in all diseased animals. Table 2 
showed the efficiacy of interaction between oxidative 
stress parameters and other factors (species, disease, 
pregnancy). It was releaved that the species had a sig-
nificant efficiacy on oxidative stress parameters espe-
cially MDA and GSH-PX with P-value = 0.000 and 
0.03, respectively. On another hand, the disease had a 
significant efficiacy on all oxidative stress parameters 
except catalase (P= 0.389), whileprgnanancy had no 
sigficant efficiacyon oxidative stress parameters. The 
interaction between species and disease was signifi-
cant at SOD andGSH-PX. There was no sifnificant in-
teraction between species, diseases and pregnanancy 
as show in table 2.

Table 3 summarize theoxidative stressmarkers 
in diseased cattle and buffalo with FBS. The MDA 
level increased significantly in cattle with TP and in 
all diseased groups ofbuffalo-cows. There was asig-
nificant increase in the MDA level in cattle with TP 

than buffaloin the same group. The SOD activity was 
significantly increased in all diseased animals.It was 
significantly (P-value=0.049)increased in cattle than 
buffalowith TP.The SOD activity was also significant-
ly (P-value=0.015)increased in buffalo with chronic 
local TRP than cattle in the same group.The GSH-PX 
activitywassignificantly increased incattlewith chron-
ic local TRP and TP.The GSH-PX activity was sig-
nificantly increasedin cattle than buffalo in chronic 
local TRP (P-value=0.00001). However, the reduced 
GSH and CAT activitiesweresignificantly decreased 
in all diseased animals with no significant difference 
between cattle and buffalo (Table 2). The TAC lev-
el did not show any significant changein all diseased 
animals except in buffalo with acute local TRP, there 
was a significant increase(P-value=0.002). The TAC 
level was significantly increased(P-value=0.0024) in 
cattle than in buffalo with TP. 

DISCUSSION
The symptoms of FBSwere varied depending on 

Table 2: Summary table of three-way ANOVA for the data variables 

Oxidative stress 
parameters

Species Diseases Pregnancy Species*disease Species*disease*
pregnancy

F P- value F P- value F P- value F P- value F P- value
MDA (nmol/mL) 14.48 0.000 6.699 0.001 3.430 0.07 2.369 0.138 0.259 0.259
SOD (U/L) 2.893 0.096 17.879 0.000 3.425 0.071 10.473 0.071 0.305 0.305
GSH-PX (U/L) 4.929 0.031 10.828 0.000 0.480 0.492 10.513 0.000 0.954 0.954
GSH (mg/dL) 0.023 0.881 73.377 0.000 0.100 0.754 0.253 0.777 0.224 0.224
Catalase (U/mL) 0.435 0.513 1.027 0.389 0.079 0.780 1.442 0.247 0.974 0.974
TAC (mmol/L) 0.766 0.386 11.709 0.001 2.271 0.139 0.489 0.616 0.144 0.144

Figure 3: (A); Ultrasonographic image in buffalo with TP that revealed thick pericardium, pericardial effusion, the effusion contains 
fibrin shreds and anechoic exudate. PE: Pericardial effusion; RV: Right ventricle; IVS: Interventricular septum. (B); Ultrasonographic 
image in cow with suppurative traumatic pericarditis. It is showing thick pericardium, pericardial effusion, the effusion appears as 
anechoic to hypoechoic fluid content in pericardial sac (pus). PE: Pericardial effusion; LVW: Left ventricular wall; LV: Left ventricle; 
LA: Left atrium; BV: Bicuspid valve; RV: Right ventricle; RA: Right atrium; IVS: Interventricular septum
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the site of thepenteration and whether the condition 
is acute or chronic (El-Ashker et al., 2013; Abu-Se-
ida and Al-Abbadi, 2016, Gogjoo et al., 2021). In 
the present study, there was an increase in the rec-
tal temperature in animals with TP and acute local 
TRP(39.6±0.33°C).This could be attributed to bacte-
remia caused by perforation of sharpe foreign body to 
the reticular wall(Fubini and Ducharme, 2016). The 
decreased ruminal contractions in acute and chron-
ic cases may be caused by either a reduction in the 
excitatory nerve or an increase in inhibitory inputs 
drive to rumen (Rehage et al., 1995), or may be due 
to reticular adhesion in chronic cases (Ramprabhu et 
al., 2003). Moreover, all diseased animals suffered 
from sudden sharp decrease in milk production as a 
result of anorexia and systemic reactions (Abu-Seida 
and Al-Abbadi2016).Most cases of acute local TRP 
in buffalo and TP in cattle and buffalo were positive 
to pain test while in chronic local TRP, the signs of 
pain and systemic reactions were observed more com-
monly in cows than in buffaloes and this was consent 
with other perivous studies(Abdelaal et al., 2009; El-
gioushy et al., 2019; Macedo et al. 2021).Leukocyto-

sis and anemia,which are the most common hemato-
logical alterations observed in chronic inflammatory 
diseases,and indicating an exudative hemmorrhagic 
lesion (Radostits et al., 2010; Vanitha et al., 2010; 
Kumar and Dhar, 2013; Fawzy et al. 2017).

Oxidative stress results from an imbalance be-
tween reactive oxygen species (ROS) production and 
the antioxidant system leading to cell damage. Mac-
rophages, neutrophils, and other phagocytic cells are 
considered as the potent cells of an immune response 
against microbial infection and inflammation. These-
cells generate large amounts of ROSthat are consid-
ered the main cause of lipid peroxidation, which is an 
indicator of oxidative stress in cattle and buffalo with 
TRP and TP (Bozukluhan et al., 2013). Antioxidants 
protect cells against oxidative damage by preventing 
initiation of lipid peroxidation. This is a well-estab-
lished mechanism of oxidative damage caused by 
ROS.In the present study, there was a significant effect 
of species on oxidative stress parameters especially 
MDA andGSH-PX (table 2). The measurement of the 
MDA, the intermediate product of lipid peroxidation, 
provides a convenient index of lipid peroxidation 

Table 3: Oxidative stress markers in cattle and buffalo in different groups (control, acute local TRP, chronic local TRP and TP); show-
ing the significance difference between groups using multiple comparison post hoc tests (Tukey HSD test) and independent sample 
t- test for comparison between cattle and buffalo in each group
Oxidative stress 
markers Species Disease Tukey HSD 

 p-value 
Control Acute local TRP Chronic local TRP TP

MDA (nmol/mL)
Buffalo

Cattle 4.36±0.53bA 5.17±0.41 bA 8.38±0.75 aA 0.012
3.29±0.53 bB 4.73±0.75 a 4.11±0.52 aA 4.93±0.75 aB 0.012

 t-test p-value 0.0123 0.082 0.049
SOD (U/L)
Buffalo

Cattle 4.592.72 cA 15.63±2.07 bB 37.13±3.85 aA 0.001
5.39 ±2.72 bA 18.75±3.85 a 23.50±2.66 aA 15.75±3.85 aB 0.001
t-test p-value 0.080 0.015 0.049

GSH-PX (U/L)
Buffalo

Cattle 2.94±0.19 bB 3.94±0.15 aA 4.81±0.27 aA 0.0003
3.48±0.19 bA 3.5±0.28 b 2.81±0.19 cB 4.21±0.28 aA 0.0003
t-test p-value 0.017 0.00001 0.285

GSH (mg/dL)
Buffalo

Cattle 57.56±2.36 aA 26.11±1.79 bA 32.38±3.33 bA 0.001
56.13±2.35 aA 26.01±3.33 b 24.45±2.30 bA 34.50±3.33 bA 0.001
t-test p-value 0.374 0.274 0.381

Catalase (U/mL)
Buffalo

Cattle 0.38±0.07 aA 0.41±0.06 aA 0.35±0.11 aA 0.540
0.49±0.07 aA 0.31±0.11 b 0.31±0.07 bA 0.22±0.11 cA 0.003
t-test p-value 0.060 0.113 0.071

TAC
(mmol/L
Buffalo

Cattle 3.84±0.24 aB 4.17±0.18 aA 3.94±0.34 aA 0.134
3.91±0.24 bA 6.00±0.34 a 3.80±0.24 bA 3.66±0.34 bB 0.002

t-test p-value 0.049 0.065 0.0024
† Data are represented as mean ±standard error (SE)
††Mean± SE with different superscript lowercase letters in the same row means there are significant differences between the disease’s 
groups within the same species at P value < 0.05. While different superscript uppercase letters in the same column means there are 
significant differences between species at P value < 0.05
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(Nielsen et al., 1997). The mean MDA levelwas sig-
nificantly increase in cattle with TP and in all groups 
of diseased buffalo with a significant increase in cattle 
than buffalo with TP.This could assign to higherlip-
olysis and lipid peroxides in cattle than in buffaloas 
the lipolysis is aggravated in dairy cows with a ge-
netic drive which was not observed in buffalo(Nou-
ri et al., 2011). This findings were in corroboration 
with perivous reports (Sharma et al., 2011 and Singh 
et al., 2017).On the other hand, the major antioxidant 
enzymes that are responsible for the degradation of 
ROS are superoxide dismutase (SOD) which is the 
major intracellular antioxidant enzyme converts su-
peroxide anion radicals to hydrogen peroxide, which 
is scavenged by CATand GSH-PXs(Lunec, 1990; 
Kohen and Nyska, 2002). In the present study, there 
was a highly significant increase in the SOD level in 
all diseased animals,that was probably a response to 
higher superoxide radicals causing the inflammation 
reactions in acute and chronic local TRP and TP. In-
chronic local TRP,there was a significant increase in 
the SOD activity in buffalo thancattle.This could be 
attributable to the role of SOD in the resolution of 
chronic inflammation through neutrophil apoptos-
isthat is more active in buffalo (El Kebir and Filep, 
2013, Pathan et al., 2015; Brostjan and Oehler, 2020). 
Nevertheless the SOD activity significantly increased 
in cattle with TP compared with buffalo. This could 
assiociated witha higher lipid peroxides production in 
cattle than in buffalo.The GSH-PX activity increased 
in all diseased animals except in buffalo with chronic 
TRP, itwas significantly decreased. This means that 
the significant difference between cattle and buffalo 
was observed only in chronic TRP which confirmed 
by presence of significant interaction between spe-
cies and disease at GSH-PX activity(table 2). The 
increased GSH-PX activity may be attributed to the 
increased requirement to this enzyme to boost the de-
fensive mechanism of the animal against oxidation, 
while decreased level of the GSH-PX activity in buf-
falo with chronic TRP indicatedan exhausted antiox-
idant defense system (Dröge, 2002).The increase of 
GSH-PX activity in cattle than buffalo with chronic 
TRP is consistant with increasing MDA in this group 
due to higher lipid peroxides in cattle than in buffalo 
(Nouri et al., 2011).The GSHis another significant an-
tioxidant that presents in the cell in its reduced form, 
serving as an electron donor. During the reduction in 
the peroxide level, GSH is converted to its oxidized 
form,glutathione disulfide (GSSG), which can be 
converted again to GSH through the activity of gluta-

thione reductase. An increase in the GSSG/GSH ratio 
is indicative of oxidative stress. This means thatthe 
low GSH level can indicate oxidative stress since 
the enzyme is directly targeted at removing hydro-
gen peroxidase generated during the dismutation of 
free radicals (Chaudhary et al., 1994; Dröge, 2002).
In this study, the reduced GSH activity significant-
ly decreased in all diseased animals, with no signif-
icant difference between cattle and buffalo. As well 
as, catalase activity was significantly decrease in all 
diseased groups of buffalo without any significant dif-
ference between cattle and buffalo.TAC is the activity 
of both the enzymatic and nonenzymatic antioxidant 
defense systems. In the present study, the TACactivity 
did not show any significant changes between groups 
except in buffalo with acute local TRP,there was a 
significant increase in TAC activity. Several studies 
have reported the decline of the antioxidant enzymes 
with inflammatory diseases in animals and human(I-
brhim et al., 2016; Umeki et al., 1987). By contrast,in 
this study, there weresignificant increases of SOD and 
TAC activities in acute local TRP and this consent 
with perivous study on calves with acute pneumonia 
(Al-Qudah,2009).The increase ofantioxidant enzyme-
sin response to the increase in free radicalswould lim-
it production of ROS at the acute phaseuntil cellular 
amounts of the reduced glutathione would become 
insufficient for hydroperoxide reduction by GSH-PX-
in chronic phase leading toreduction inantioxidant 
enzyme activities (Gupta et al., 2009).In this study, 
the pregnanancy had no significant effect on oxida-
tive stress parameters (Table 2). This could attributed 
to that not all animals were at transition period and 
they were at different stages of pregnancy and lacta-
tion. As, it well known that oxidative stress seemes to 
have more increase during early lactation or just after 
parturition in cattle and buffalo (Sharama et al., 2011 
and Singh et al., 2017). The effect of the disease was 
significant on all oxidative stress parameters except 
catalase which did not show any significant change 
between groupsas perivouslyreported on buffalo with 
TRP (Elgioushy et al., 2019).

CONCLUSIONS
It can be concluded that the typeand sequellae of 

FBS affected mainly on oxidative stress indicesin cat-
tle and buffaloe.Cattle surpassbuffalo in production of 
lipidperoxides which indicate more oxidative dam-
age and more inflammation and systemic reactions.
Whereas,buffalowith chronic local TRP showedan 
exhausted antioxidant defense system because of 
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lower GSH-PX activity than in cattle thatleading to 
more chronic damage and fibrosis. This couldexplain 
why the clinical signs in cattle with FBS aremore pro-
nounced than in buffalo,while its complications and 
chronicity aremore prevalent in buffalothan in cattle. 
It is suggested that future researches should focus on 
the establishment of oxidative stress panel for each 
species that may allow the determining approparate 
oxidative stress biomarkersin a particular diseaseand 

the development of antioxidant therapy that may de-
lay the progress of the disease.
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