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ABSTRACT

The present study was delineated to evaluate the significance of using a qualitative
cardiac troponin I (cTnl) kits for the diagnosis of cardial injury in calves suffering from
bronchopneumonia. A total number of 120 calves were enrolled in this study. Out of these
calves, 100 animals exhibited various clinical symptoms of acute (n = 50) and chronic (n= 50)
bronchopneumonia, while other 20 apparently healthy calves were selected and served as a
control. The concentration of cTnl was quantitatively and qualitatively determined in blood sera
using either ELISA kits or a rapid assay with a commercial kit, respectively. Also. blood
samples were used to estimate malondialdehyde (MDA) levels, glutathione peroxidase (GPx)
activity, reduced glutathione (GSH) levels, and superoxide dismutase (SOD) activity. Our
obtained results revealed that the quantitative cTnl was significantly elevated in chronically
affected calves compared to those of acute ones and the control. The qualitative cTnl test had
90% diagnostic accuracy with 87.5% sensitivity, 67% specificity, 100% positive predictive value
and 67% negative predictive value. Values of MDA were significantly increased in all diseased
calves compared with control and in chronic cases compared with acute ones. Nevertheless,
values of GSH and SOD activity were significantly lowered in all diseased calves compared with
controls and in chronic ill calves than those having acute infections. GPX activity was higher
in acutely ill calves than controls and those with chronic infection. It could be concluded that
the analysis of pro-oxidants and oxidative stress markers could have an important role in
diagnosis of bronchopneumonia in calves as well as the quantitative and qualitative analysis of
cTnl could be used also as a tool in diagnosis of cardiac injury in calves suffering from chronic
bovine respiratory disease.
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INTRODUCTION

Bovine respiratory disease (BRD) is
becoming one of the most important and
economically relevant disorders in cattle
practices. Inflammation caused by BRD
continues to be one of the greatest challenges
facing cattle producers and managers
(Soltesova et al., 2015).The disease causing
high mortality rate, reduced feed conversion,

decreased feed intake and reduced meat quality
(Urban et al, 2012). BRD is being
multifactorial and developed as a result of a
complex of interactions among environmental
factors, host factors and pathogens (Radostits
et al., 2007). In ruminants, oxidative stress has
been involved in various pathological
conditions (Lykkesfeldt et al., 2007 and
Kataria , 2012). The condition results from an
imbalance between the production of reactive
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oxygen species and the antioxidant status that
leads to cell damage (Macnee , 2001). The
presence of oxidative stress in calves with
bronchopneumonia particularly in chronic
pneumonia has also been reported (Alqudah,
2009).The measurements of products of
oxidative injury like malondialdehyde (MDA)
and antioxidant variable like superoxide
dismutase (SOD), glutathione peroxidase
(Gpx), reduced glutathione (GSH) and catalase
are being useful markers (Scharma et al,
2011).

Cardiac troponin is a myofibrillar protein
that regulates contractions of the heart. It has
two forms, cardiac troponin I (cTnl) and
cardiac troponin T (Hanedan et al., 2015).
Measurement of concentrations of c¢Tnl has
been considered the gold standard diagnostic
test for the detection of cardiac injury in human
patients (Hasic et al., 2003 and O'Brien et al,
2008). Analysis of cTnl is more sensitive and
specific useful indicator for detecting and
quantifying an active myocardiac injury than
lactate dehydrogenase (LDH) (Babuin and
Jaffe, 2005; Serra et al.,, 2010). Given that
there 1s over 96% homology among human and
bovine cardiac troponin I (O'Brien et al.,
1997), it allows researchers to use the human
assays to easily identify c¢Tnl in cattle serum
(Varga et al., 2009a). Recently, cTnl has been
evaluated by bovine researches as biomarker
for direct and indirect cardiac damage injury
(Gunes et al, 2008; Peek et al, 2008;
Mellanby at al., 2009; Varga et al,
2009a;Varga et al., 2009b, Hanedan et al.,
2015 and Aydogdu et al., 2016).

The effectiveness of qualitative ¢Tnl kits
that designed for human wuse has been
investigated for the diagnosis myocardiac cell
damage in cattle with primary cardiac diseases
(Gunes et al., 2008 and Tunca et al., 2008).
Our study was done for the aim of study the
oxidative stress associated with
bronchopneumonia in calves as well as the

evaluation of the effectiveness of using a
qualitative test cTnl kits for the diagnosis of
myocardial injury in calves suffering from
bronchopneumonia.

MATERIALS AND METHODS

A total of number 120 calves, at 3 to 6
month of age of both sexes (60 males, 60
females) and ranged from 100 kg to 150 kg
body weight, were used in this study. Out of
these calves, 100 animals exhibited various
clinical symptoms of acute (n = 50) and
chronic (n= 50) bronchopneumonia, while 20
apparently healthy calves were served as a
control group. The examined animals were
selected from herds that located at Dakahlia
governorate during the period between May
2015 and October 2015.

Clinical evaluation

The detailed physical examination of
each animal was carried out and the clinical
observations were recorded according to the
standard procedure given by Radostits et al.
(2000) as shown in table 1.

Hematology and Biochemistry

Ten milliliter of blood was drawn from
each calf via jugular vein puncture into a tube
containing EDTA as well as a plain tube. The
former tube was rapidly centrifuged at 1500
rpm for 10 minutes to obtain plasma and
RBCs. Blood plasma was collected to measure
MDA levels colorimetrically using commercial
test kits (Lipid peroxide, Biodiagnostic, Egypt,
CAT: No MD 25 29) according to Ohkawa et
al. (1979), while RBCs were washed four times
with 3 ml of isotonic saline solution and
centrifuged for 10 minutes at 4000 rpm at 4C.
Red blood cells were then lysed by cold de-
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ionized water.The haemolysate was further
used to quantify CPx activity, GSH levels,
SOD activity by using commercially available
kits supplied by Biodiagnostic, Egypt (CAT:
No GP 2524; GR 25 11 and SD 25 21)
according to Paglia and Valentine (1967);
Beutler et al. (1963) and Nishikimi et al.
(1972), respectively. The other blood sample
was left at room temperature to clot and then
centrifuged at 3000 rpm for 10 minutes. Only
clear non hemolysed sera were collected stored
at -20 C for estimating values of (cTnl) by
using commercially available human ELIZA
kits (Troponin I ELISA, Calbiotech, USA,
CAT: No 1015C) according to the method
adopted by O Brien et al. (1997). The
concentration of cTnl was qualitatively
determined in serum samples using rapid assay
with a commercial kit (cTnl rapid test cassette
manufactured by Hangzhou Biotest Biotech
Company, China with an absolute detection
limit of 0.5ng/ml according to Alpert et al.
(2000).

Statistical Analysis

The obtained data were statistically
analyzed using statistical software program
(SPSS for Windows, version 15, USA)
according to Aydogdu et al. (2016).

RESULTS

The obtained clinical observations
associated with acute bronchopneumonic
calves were depression, anorexia, high fever,
harried respiration, polypnea, with serous to
seromucoid nasal discharge, frequent coughing,

conjunctivitis and exaggerated vesicular sound
to crackles lung sound while the chronic
diseased ones showed moderate fever,
tachycardia, polypnea, profuse bilateral
mucopurulent nasal discharges, wheezes and
crackles lung sound as well as infrequent moist
productive cough. Additionally, dyspnea was
observed in some cases. Clinically, diseased
calves demonstrated statistically significant
(P< 0.05) higher values of  heart rate,
respiratory rate, rectal temperatureand clinical
index score than those of controls and in
acutely 1ill calves than those with chronic
bronchopneumonia (Table 2). Biochemically,
the values of MDA were significantly
increased in all diseased calves as compared
with those of the control group and in chronic
cases compared with acute ones. Nevertheless,
GPx activity , GSH levels and SOD activity
were significantly lowered in chronically 1ill
calves than those of the control group. With the
exception of GPx activity, the values of GSH
and SOD activity were statistically lowered in
chronically ill calves than those having acute
case (Table 3). The quantitative cTnl levels
were significantly (P < 0.05) higher in
chronically diseased calves than those of acute
infections and controls (Table 3).The rapid
qualitative cTnl test gave positive results in 70
% (n = 35) among all chronically diseased
calves. In the contrast, all controls, acutely ill
calves and 30 % of chronically ill calves
demonstrated negative results. Considering that
the gold standard of the test is being the serum
cTnl, in calculations, our findings revealed that
the diagnostic sensitivity of the kit is 87.5%,
specificity 67%, PPV 100%, NPV 67% and
diagnostic accuracy 90%.
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Table 1. Description and levels of clinical illness index scores in calves.
Variable level
1 Cough Dry cough=1; moist cough=2 Absent=0;
Absent = 0; serous discharge =1; mucoid discharge = 2;
2 Nasal discharge
mucopurulent = 3; purulent = 4
55-90 beat/min =0; 91-100 beat/min =1 ; 101-120 beat/min =2; >120
3 Heart rate
beat/min =3
10-40 cycle/min =0; 41-60 cycle/min=1; 61-80 cycle/min=2 , 8§1-100
4 Respiratory rate ) )
cycle/min=3 , >100 cycle/min =4
5 | Temperature 38-39.5 9°=0 ; 39.6-40°° =1; 40.1-41 *“ =2; >41 °“ =3
6 Appetite Inappetance=1; anorexia=2
7 Alertness Alert=0; mild depression=1; severe depression=2
8 Dyspnea Absent=0; mild dyspnea=1; severe dyspnea=2
Normal vesicular sound=0; exaggerated vesicular sound=I;
9 Lung sound
wheezes=2; crackles=3
10 | Conjunctivitis Absent=0; slight conjunctivitis=1; severe conjunctivitis=2

Table 2. Clinical findings in calves with acute and chronic bronchopneumonia

Temperature R.R. H.R.
Clinical score
T°C Cycle/Min. Beat/Min.

Control

38.5 +0.1° 22.542.5° 65.6+5.5° 0.00
(n=20)
Acute

41.140.3° 62.7+8.6° 120+7.0° 18.54+2.84%
(n=50)
chronic

39.6+1.5¢ 50.02+6.5¢ 90.5+7.3° 14.02+2.50°
(n=50)

a,b,c: Means with different superscript letters are significantly different at p<0.05.

Mansoura Vet. Med. J.

Yol. 19, No. 1, 2018




Mohamed. Youssef. et al... 5

Table 3. Mean + SD of cardiac troponin I and oxidative stress markers in calves with acute and
chronic bronchopneumonia compared with those of the control group.

Groups
Control Acute Chronic
(n=20) (n=50) (n=50)

Variables Value

MDA (nmol/ml) levels | 8.06 | + [1.95*| 13 | = | 3.46" | 20.77 |« 421° | o0.00

- ;
Glutathione peroxidase |\ 6o o | o 1472 29 3040. 5| + [1604.267] 747.87 || 280.97° | 0.00
(mu/ml) activity

Itathione reduced
Gltathione reduce 702 | £ |29 315 | = | 12 | 236 |+| o089 | 0.00
(mg/dL) levels

SOD (U/ml) 36442 | = [37.44°( 23443 | « |46.15°| 1774 |=| 27.15¢ | 0.000

a,b,c: Means with different superscript letters are significantly different at p< 0 . 05.
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Photo 1. Rapid cTnl assay kit, negative in serum, Only one line appears in the control line region © and no
line appears in the test line region (T)

RightSign
cTnl
: U

Photo 2. Rapid c¢Tnl assay kit, strong positive in serum, 2 clear red brown lines appear in the reading
windows (one line in the control line region © and another apparent line appears in the test line
region (T))
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Photo 3. Rapid c¢Tnl assay kit, weak positive in serum, 1 non clear (light) red brown line appears in the test

line region parallel to the control line

DISCUSSION

The present study presents an attempt to
evaluate the clinical utility of using test kits for
the diagnosis of a potential cardiac injury in
bronchopneumonic calves as a tool to achieve
early diagnosis to formulate prompt and
appropriate therapy for diseased animals. The
presented data clearly revealed that the field kit
had 90% diagnostic accuracy and 87.5%
diagnostic sensitivity with 67% specificity.

In the current investigation, the clinical
settings in diseased calves were in agreement
with those reported by Al-Qudah (2009) ,
Ozkanlar et al., (2012) and Hanedan et al.,
(2015). It was also evident that all diseased
calves particularly those with chronic
bronchopneumonia revealed elevation of pro-
oxidant MDA level and decreased circulating
levels of antioxidant levels including GSH and
SOD while GPx activity was higher in acutely
ill calves than controls and those with chronic
infection. These findings went parallel to those
obtained by Alqudah, (2009). The decreased
levels of antioxidants SOD activity, GSH
levels, and GPx activity in chronic pneumonic

calves could be attributed either to the
consumption of these enzymes to protect cells
against oxidative injury via preventing
initiation of the peroxidation process and
production of final products such as TBARS
(Thiobarbituric acid reactive substances) which
are capable in inducing severe cellular damage
(Halliwell, 1996), or being a result of excessive
production of radical species during the
development of bronchopneumonia with a
resultant exacerbation of oxidative damage in
lungs as mentioned by Alqudah (2009) who
added that the significant alteration of GPx,
particularly n acute form of
bronchopneumonia, can  decreases the
production of radical oxygen species until
cellular amounts of the GSH would become
insufficient for hydroperoxide reduction by
GPX. Also our findings corresponding
oxidative stress markers and antioxidants were
also in harmony with those given by
Ledwozyw and Stolarczyk (1992) and Eleiwa
et al. (2014) in calves with bronchopneumonia.

In concern with variations in serum cTnl,
The results revealed significant alterations in
serum cTnl particularly in chronic calves
compared with those of acutedisease. These
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findings were in harmony with those reported
by Fraser (2013); Hanedan et al. (2015) and
Aydogdu et al. (2016).

The alterations of serum concentrations
of cTnl in chronically ill animals were
probably attributed to fibrosis of lung
parenchyma with a resultant pulmonary
hypertension and injury to the right side of
heart (Fraser, 2013). Similarly, the chronic
respiratory diseases could resulted in right
heart hypertrophy and cor pulmonale due to
the increased work load to the right heart
(Angel et al., 1992). However, recent report
had attributed the increase in the levels of cTnl
to the myocardial damage in calves with
respiratory distress syndrome (Aydogdu et al.,
2016).

In the present study, the concentration of
cTnl was qualitatively determined in serum
samples using rapid assay with a commercial
kit. All animals with acute respiratory disease
as well as all healthy ones were negative as
indicated by appearance of only one line in the
reading window (Photol). In the contrast, 35 of
50 calves with chronic bronchopneumonia
revealed positive results as indicated by
appearance of 2 red brown lines appearing in
the test window within 15-20 minutes. The
color changes in positive cases varied from
weak to strong (photo 2, 3). These obtained
results were in part agreable with those
reported by Gunes et al. (2008).

CONCLUSION

It could be concluded that the changes in
proxidants and oxidative stress markers could
be wused as diagnostic markers for
bronchopneumonia in calves as well as the
quantitative and qualitative analysis of cTnl
may be of value in diagnosis of myocardial cell
damage in calves with chronic bovine

respiratory disease. The qualitative cTnl rapid
kit offers cheap, reliable and effective field
method for determining the degree of cardiac
injury as a result of chronic respiratory
diseasein young calves.
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