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ABSTRACT

The present study aimed to investigate the cardiac troponin I (¢Tn I) and biochemical parameters (CK, AST and LDH)
levels in cats. The study involved 90 cats (45 male, 45 female). The cats were grouped as 0-5 years, 5-10 years and 10 -
15 years and over. Troponin I values were 0 .01- 0.33 ng/ml (mean 0.17 ng/ml) in cats, AST levels were higher in cats at
5-10 years of age and, CK levels were higher in cats at 10-15 years of age. Analysis of cardiac troponin I was considered
the “gold standard “for the non-invasive diagnosis of myocardial injury in people and small animals. It was replaced
traditionally used cardiac biomarkers such as creatine-kinase and its isoenzymes due to its high sensitivity and specificity
for the detection of myocardial injury. The purposes of this study were to evaluate a commercially available immunoassay
for the detection of cats’ cTnl and to show that cTnl will increase in cats with myocardial injury. Increased ¢Tnl of > 0.32
ng/ml was highly specific for the presence of myocardial damage .
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INTRODUCTION until analyses .Serum cardiac troponin I (cTn-I) values
Cardiac troponin (cTn), is an inhibitory protein complex was determined calorimetrically using commercial test
located on the actin filament in all striated muscles, kits (Troponin I kit - DRG Diagnostic) on an ELISA
consists of three subunits T, I, and C . These subunits readers (ELISA reader®-DAS for c¢Tn-I). Serum lactate
are cTn I is the largest subunit and bound to actin, cTn T is dehydrogenase, aspartate aminotransferase, creatin kinase
bound to tropomyosin and cTn C is placed between Tn I and myocardial originated creatine kinase levels were

measured spectrophtometrically (Photometer® 5010

+2
and Tn T and has a high affinity against Ca ion, . . . . ,
Boehringer Mannheim) using commercial test Kkits

Troponins don’t exist in the blood of healthy persons or X o
are suggested to exist in very small amounts™. Previously (Rand9x®-UK) as instructed by pToducr. The statfsqcal
used biomarkers of myocardial damage, such as creatine- analys1smof data was made using SPSS ’statlstlcal
kinase (CK) and the isoenzyme of CK (CK-MB), have package'”! and means were compared by student’s t test.
limited value in detecting myocardial injury due to their
lack of tissue specificity and sensitivity *. The use of ¢Tnl e )
as a biomarker for the detection of myocardial injury has Clinical Findings . .
resulted in a substantial increase in the frequency of All animals included in the study were determined as
diagnosing acute myocardial infarction in people!” healthy and not h.ealthy on clinical f:xammatlon.

Increased membrane permeability may be generated by Serum Troponln 1 Consgntl.‘atlon: Results of cTn-I
reversible oxygen deficits as seen in inflammation or toxic concentrations showed no significant dlfference‘ be.tween
damage which leads to degradation and leakage of free ea_lch of groups and sex, but there was a significant
cTnl ). Several studies in small animals reported differences between ages of cats(P<0.05) (Table 1).

increased circulating cTnl concentrations in cats with Biochemical Results L
[6] AST, CK and LDH concentration in sex groups and ages

hypertrophic cardiomyopathy"™".
P P Yopatiy are given in Table 2 and Table 3 respectively.

RESULTS

MATERIALS & METHODS . .
The animals in this study consisted of 90 Cats. All TABLE 1. Serum troponin I levels in healthy and not
animals were clinical examination by complete physical healthy cats
examination, checking body temperature, respiratory and Groups N Serum ctni Mean
heart beat frequency and general clinical appearance. The (Xmin-Xmax ) Ng/ml
animals were grouped according to sex (male and female) ng/ml
and age. Each group comprlseq of 45 male ar}d 45 female Total ( ng/ml) 90 001 -0233 017
and animals were also categorized as. 30 animals in 0-5

male ( ng/ml) 45 0.02-0.032 0.17
years, old (n=30), 5-10 years old (n=30), and 10 -15 years female ( ng/ml) 45 001—032 017

old (n=30) .The blood samples from all animals were
obtained from jugular vein into anticoagulant-free
container. Sera were obtained by centrifugation at (3000
rpm for 10 min). Serum samples were preserved at -20°C

0- 5 years( ng/ml) 30 0.01-0.04 0.02

5-10 years ( ng/ml) 30 0.02-0.27 0.14
10-15 years( ng/ml) 30 0.02-0.33 0.17
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TABLE 2. The Serum AST, CK,and LDH enzymes according to sex in cats.

Parameters Sex N Serum ctni Mean
Male 15 30.06+1.21

AST (IU/L) Female 15 27.96+0.96
Male 15 69.90+10.0

CK (IU/L) Female 15 26.60 £2.8

LDH (IU/L) Male 15 171.15+£11.25
Female 15 156.65+9.65

TABLE 3. The Serum AST, CK, and LDH enzymes according to age in cats

Parameters Age N Serum ctni Mean
0 -5 years 10 13.55+2.36°
ASTIU/L) 5—10 years 10 33.00+1.18 a
10— 15years 10 26.55%4.72 P
0—5 years 10 54.7+3.98¢
CK(IU/L) 5—10 years 10 2.6+5.23 P
10—-15years 10 94.6+£11.3a
0— 5 years 10 267.1£19.2
LDH(IU/L) 5—10 years 10 297.3 £30.43
10 — 15 years 10 208.0£21.15

Means with different subscript letters in the same column differ significantly (P< 0.01) .

AST values obtained in cats aged 5-10 years was significantly (P<0.01) higher than the other age groups. CK was higher in

cats aged 10-15 years old (P<0.01)
determined in cats in all age groups.

compared with

DISCUSSION

Studies in dogs have reported on the diagnostic use of
cTnl and concluded that cTnl is both sensitive and specific
for the diagnosis of acute myocardial injury *. Dogs with
experimental acute myocardial infarction revealed a
similar release pattern of cTnl In human
cardiomyocytes, approximately 6 % to 8 % of total cardiac
troponin is cytosolically dissolved and thus unbound in
cytoplasm "%\ Early after myocardial cell injury affecting
cell membrane permeability, parts of this free pool are
leech into the blood stream, but the majority of cTnl is
retained intracellular because of structural linkage to the
contractile apparatus. Thus, release of cTnl may occured
mono-physically, with only minor elevation after
reversible myocyte injury, or bi- or polyphasically with
more severe injury of the myocardium affecting the
structurally bound portion of cTnl. The latter is
characterized by an early peak of serum cTnl a and a
subsequent second, more significant increase!''l,
Moreover, we identified a higher sensitivity of c¢Tnl to
detect myocardial injury as compared to CK as described
by other investigators ['?. In conclusion, the present study
confirmed that cTnl is a specific and sensitive biomarker

for the detection of myocardial cell damage in cats. A
serum concentration of ¢Tnl > 0.33 ng/ml is an indicator
of detectable myocardial necrosis in cats. The
measurement of serum cTnl may become a clinically
useful tool for the non-invasive diagnosis of myocardial
cell injury in cats such as cardiomyopathy. Early detection
of cardiac damage may also help in the risk stratification
and prognostication in such patients. Further clinical
studies are needed to evaluate the diagnostic benefit of the
assessment of circulating cTnl in cats with naturally
occurring heart disease
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aged 5-10 years and 0-5 years old. A fluctuation of LDH was

REFERENCES

[1] Trevisanuto, D. G., Picco, R., and Golin, T. ( 2006)
Cardiac troponin I in asphyxiated neonates,” Biology
of the Neonate, vol. 89: No. 3, pp. 190-193.

[2] Archer, J. (2005) Cardiac troponin I: Evaluation of a

biomarker fort he diagnosis of heart disease in dog. J

Small Anim Pract., 46: 139-145 .

[3] O’Brien, P. J. (2008) Cardiac troponin is the most
effective  translational  safety biomarker for
myocardial injury in cardiotoxicity. Toxicol.,
245:206-218.

[4] Gupta, S., and DeLemos, J. A. (2007) Use and misuse
of cardiac troponins in clinical practice. Prog
Cardiovasc Dis., 50:151-165.

[5] Wu, A.H. (2001) Increased troponin in patients with
sepsis and septic shock myocardial necrosis or
reversible myocardial depression Intensive Care
Med., 27:959-961.

[6] Connolly, D. J., Cannata, J., and Boswood, A. (2003)
Cardiac troponin I in cats with hypertrophic
cardiomyopathy. J Feline Med Surg., 5: 209-216.

[7] Steel, R. G. and Torrie, J.H. (1980) Principle and
Procedure of Statistics and ed. McGraw. Hill Book
comp, inc, USA. PI1-113.

[8] Setoyama, K., Kamimura, R., and Fujiki, M. (2006)
Effects of Olprinone on myocardial ischemia-
reperfusion injury in dogs. J Vet Med Sci., 68:865-
868.



LJ.A.B.R, VOL. 3(3) 2013: 475-477

[9] Cummins, B. and Cummins, P. (1987) Cardiac
specific troponin I release in canine experimental
myocardial infarction: development of a sensitive
enzyme-linked immunoassay. J Mol Cell Cardiol.,
19:999-1010.

[10] Adams, J. E., Schechtman, K. B. and Landt, Y.
(1994) Comparable detection of acute myocardial
infarction by creatine kinase MB isoenzyme and
cardiac troponin I. Clin Chem., 40:1291-1295.

477

ISSN 2250 - 3579

[11]Wu, A H. (1999) Biochemical markers of cardiac
damage: from traditional enzymes to cardiac specific-
proteins. IFCC Subcommittee on Standardization of
Cardiac Markers (S-SCM). Scand J Clin Lab Invest
(Supp)) .,230:74-82.

[12] Ooi, D. S., Isotalo, P. A. and Veinot, J. P. (2000)
Correlation of antemortem serum creatine kinase,
creatine kinase-MB, troponin I, and troponin T with
cardiac pathology. Clin Chem., 46:338-344.



