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ABSTRACT

Development of endotoxemia associated with gastrointestinal injury is often observed in horses with colic. Such
patients are likely to develop cardiovascular complications associated with endotoxemia, including myocardial injury.
Few studies have investigated the prevalence of myocardial injury in horses with colic. Cardiac biomarkers such as
cardiac troponin I (cTnl) have been extensively used in human and veterinary medicine for diagnosis of myocardial
injury. The aim of the present study was to investigate the occurrence of myocardial injury in horses with colic by
measuring serum cTnl concentrations. Myocardial tissue samples from non-surviving horses were also subjected
to histopathological evaluation. Serum cTnl concentration was measured in 10 healthy horses and 39 horses with
colic. Associations were determined of cTnl concentration, and variables such as health status (healthy and horses
with colic), type of colic (inflammatory, impaction, and unknown), the severity of abdominal pain (mild, moderate
and severe), and clinical outcome (survivor to discharge and non-survivor). As compared with healthy horses, cTnl
concentrations were significantly elevated in horses with colic (P = 0.004). In horses with colic, an abnormal cTnl
concentration was significantly associated with inflammatory colic (P<0.05), severe abdominal pain (P<0.01), and
negative clinical outcome (P<0.0001). Further, histopathological evaluation of the myocardial muscles revealed a
varying degree of myocardial degeneration and necrosis. The present study suggested that horses with severe colic and
increased cTnl levels are more likely to develop myocardial injury. Elevated levels of cTnl may also be indicative of
poor prognosis in horses with severe colic.
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Introduction

Colic, a clinical sign referred to abdominal  worldwide (EGENVAet al., 2006). It is caused by a
pain, is a major cause of mortality and morbidity = number of diseases affecting the abdominal organs,
in horses, and thus is a significant contributing  but gastrointestinal disease is the most common
factor to economic losses to the equine industry  cause for horses showing clinical signs of colic
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(CURTIS et al., 2015). The clinical outcome or
prognosis of equine colic patients largely depends
on the severity of the observable clinical signs,
and the degree of alterations in the physical and
laboratory examination findings (ROBERTSON
and SANCHEZ, 2010; RANI et al., 2018). Horses
with severe colic often develop endotoxemia as a
result of absorption of endotoxins into the systemic
circulation from the lumen of the gastrointestinal
tract (GIT), secondary to intestinal ischemia and
necrosis (KING and GERRING, 1988; SENIOR
et al., 2011) Furthermore, due to the development
of endotoxemia and sepsis, colic patients are more
susceptible to myocardial injury (HALLOWELL
and BOWEN, 2007; NOSTELL et al., 2012).

Cardiac  biomarkers, such as lactate
dehydrogenase isoenzymes, aspartate transaminase
andcreatine kinasemyocardial-band (CK-MB), have
long been used to detect cardiac injury in humans
and animal species with variable results (DIANA
et al., 2007; NOSTELL and HAGGSTROM, 2008;
ALSAAD and NORI, 2010). Cardiac troponin I
(cTnl), a sensitive and specific biomarker of acute
myocardial injury in human patients, is released
into the blood from cardiac myocytes in response
to injury (BABUIN and JAFFE, 2005). In spite of
acute and/or chronic skeletal muscle injury, cTnl
levels are not elevated unless there is simultaneous
myocardial injury (ADAMS etal., 1993). Moreover,
cTnl persists in the blood circulation for extended
periods, allowing diagnosis days after a transient
myocardial injury (COLLINSON et al., 2001;
RAJAPPA and SHARMA, 2005). The elevation
in cTnl has been associated with several localized
cardiac or systemic events, such as hypoxia-
ischemia, inflammation, toxicoses and trauma
(FENNELL et al., 2009).

Human c¢Tnl assays have been validated for
use in horses (RISHNIW and SIMPSON, 2005;
KRAUS et al., 2010), and several studies have
demonstrated elevated levels of cTnl in horses
suffering from various types of clinical conditions
(NATH et al., 2012a; RADCLIFFE et al., 2012;
DIAZ et al., 2014; ROSSI et al., 2014). In a recent
study, about 53% of equine colic patients had an
abnormal c¢Tnl concentration at one time point,
and this was correlated with the occurrence of
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ventricular dysrhythmia, surgical intervention and
non-survivability (DIAZ etal., 2014). In contrast, no
association was found between the mean c¢Tnl and
clinical outcome in horses undergoing emergency
abdominal surgery (RADCLIFFE et al., 2012). In
spite of the differences in the results of these studies,
its improved sensitivity, specificity, and longer half-
life make cTnl a promising candidate for detection
of myocardial injury in critically ill horses (ROSSI
etal., 2014).

The aim of the present study was to investigate
the occurrence of myocardial injury in horses
suffering from colic by measuring serum cTnl
concentrations.

Materials and methods

Animal selection. The criteria for inclusion of
horses in the study were: the presence of clinical
signs suggestive of colic (looking at the flank,
pawing, rolling, and sweating), diagnosis of
GIT disease, and collection of a blood sample at
admission. Thirty-nine equine colic patients (colic
group) with complete available data were enrolled
in the study. Clinical examination of the colic
patients was performed by one of the authors and
the clinician on duty at the time of presentation.
Parameters recorded at admission included age,
sex, breed, appetite, mentation, body posture, heart
rate (HR), respiratory rate (RR), color of mucous
membrane, capillary refill time (CRT), and rectal
temperature. The severity of abdominal pain was
scored and classified as mild, moderate or severe, on
the basis of behavior, response to the surrounding,
and vital physiological parameters of colic patient
(VAN LOON et al., 2010).

Ten healthy horses (healthy group), kept at the
University horse riding school, were also enrolled
as control. Clinical examination of these horses was
performed to ensure that they were clinically healthy.

The present study was conducted at the large
animal clinics of the University and was approved
by the Institutional Animal Ethics Committee.

Sample collection and estimation. Blood
samples were collected from all the enrolled horses
(at the time of admission for colic patients) via
jugular venipuncture. Following collection, blood
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samples were centrifuged at 3,400 rpm for 15
minutes to obtain serum samples. Serum samples
were aliquoted into 2 mL micro-centrifuge tubes
and stored at -20 °C until further analysis. Frozen
serum samples were thawed to room temperature
before estimation of cTnl.

Cardiac troponin I (ng/mL) was measured
with the help of a commercially available enzyme
immunoassay system (Troponin ELISA, Calbiotech
Inc., CA). Values of cTnl below the limit of
detection were assigned a value of 0.001 ng/mL.
The troponin nucleotide and amino-acid sequence
is highly conserved across mammals, therefore
human assays can be used to detect equine cTnl
(DIANA et al., 2007, NATH et al., 2012a).

The horses with colic were treated medically or
surgically as per the standard protocol used in clinics
for treatment of equine colic patients. The outcome
of each case was recorded (survivor to discharge
or non-survivor). Necropsy was performed on
horses that died, if owner consent was given.
Samples of the left and right atrial and ventricular
free walls were collected in 10% neutral buffered
formalin, processed, and embedded in paraffin wax.
Cut sections of approximately 5 pum were stained
using H & E and examined microscopically for
histopathological evaluation by an experienced
pathologist who had no knowledge of the results of
the physical examinations and diagnostic tests that
had been performed.

Statistical analysis. Data were analyzed using
Minitab statistical software (Minitab Inc., Version
14.2). Descriptive statistics were calculated for
continuous and categorical variables and presented
as median (range), frequencies and proportions.
The variables included in the study were: health
status (healthy or colic groups), type of colic
(inflammatory, impaction, or ‘unknown’), severity
of abdominal pain (mild, moderate, or severe), and
clinical outcome (survivor to discharge or non-
survivor). Non-parametric tests (Kruskal-Wallis
equality-of-populationsrank testand Mann-Whitney
U test) were used to examine the significance of
differences in cTnl and vital parameters between
the variables considered in this study. Additionally,
cases were grouped according to whether serum
cTnl concentration at the time of admission was
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abnormal (cTnl >0.1 ng/mL), and Fisher's exact
test was used to examine the association between
these groups and health status and clinical outcome.
Spearman rank-order correlation (rho) analysis was
used to study relationships between absolute ¢Tnl
concentration and HR, CRT and RR at admission.
The differences are considered significant at P<0.05.

Results

The healthy group consisted of all Thoroughbred
horses, of which 9 (90%) were males, and the median
age was 12.5 years (range 6-25 years). Horses in
the colic group (n = 39) consisted of 13 (33.3%)
Thoroughbred, 22 (56.4%) Marwari, and 4 (10.3%)
mixed breed horses. There were 14 (35.9%) male
horses and 25 (64.1%) female horses. Their ages
ranged from 1.5-14 years (median 6 years), with the
majority (82%) below 10 years of age.

Sixteen (41%) horses were diagnosed with
inflammatory colic (consisting of enterocolitis,
strangulation, and peritonitis), 13 (33.4%) with
impaction colic, and in 10 (25.6%) horses no
apparent diagnosis could be made on clinical
examination (classified as ‘unknown’). On the
basis of the composite pain scale scoring criteria,
14 (35.9%) horses had mild pain, 12 (30.7%) had
moderate pain, and 13 (33.3%) had severe pain.

Thirty-eight horses were treated medically, and
one was referred for abdominal surgery. A total of
13 (33.3%) horses (including 12 treated medically,
and one undergoing abdominal surgery for small
intestinal strangulation) did not survive in this
study. None of the horses was euthanized due to
poor prognosis or economic considerations. Of the
13 non-survivors, 9 had inflammatory colic and 4
had impaction colic. Necropsy was not possible
in 9 non-survivors for various reasons, such as the
owner’s refusal of post-mortem, and putrefaction of
the carcass. At necropsy, five horses were diagnosed
with inflammatory lesions (two had strangulating
lesions involving the small intestine and the colon;
two had generalized edema and congestion of the
intestinal mucosa; and one had a peritonitis) and
three were diagnosed with impaction/obstructive
lesions (one with an enterolith; and two with
impactions, one each involving the right dorsal
colon and the cecum).
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Table 1. Serum cardiac troponin I concentrations according to health status, type of colic, severity of pain and

clinical outcome

Variable No. of horses Cardiac troponin I (ng/mL)
Health 10 0.001% (0.001-0.02
Health status - ; Y ET0UP ( )
Colic group 39 0.1°(0.001-4.5)
Inflammatory 16 1.85*(0.001-4.5)
Type of colic Impaction 13 0.02° (0.001-2.44)
Unknown 10 0.004° (0.001-0.82)
Mild 14 0% (0.001-0.23)
Severity of pain Moderate 12 0.07*(0.001-2.37)
Severe 13 2.44°(0.23-4.5)
o Survivors 26 0.002%(0.001-1.03)
Clinical outcome 5
Non-survivors 13 2.44°(0.23-4.5)

Data are given as median (range); **Within a column, values with different superscript letters are significantly (P<0.05) different

for that variable

Table 2. Abnormal cardiac troponin I concentrations in relation with health status and clinical outcome

Number (%) with abnormal
No. of | cardiac troponin I concentrations
Variable horses (>0.1 ng/mL) Fisher’s exact test
Healthy 10 0 (0)
Health status - ¥ =7.96; df = 1; P=0.004
Colic 39 19 (48.7)°
o Survivors 26 6 (23.1)®
Clinical outcome - ¥ =20.53; df = 1; P<0.0001
Non-survivors 13 13 (100)°

**Within a column, proportions with different superscript letters are significantly different for that variable

Table 3. Vital parameters grouped according to treatment, type of colic, severity of pain and clinical outcome

Variable No. of Heart rate Capillary refill time Respiratory rate
horses (beats/minute) (seconds) (breaths/minute)
Healthy 10 35%(29-42) 28 (1-2) 18 (14-32)
Health status -
Colic 39 64° (36-100) 3°(2-5) 26°(12-50)
Inflammatory 16 66 (40-92) 32(2-4) 382 (13-48)
Type of colic Impaction 13 722 (42-86) 2% (2-5) 28 (14-48)
Unknown 10 56°(36-100) 2.5*(2-5) 20° (12-50)
Mild 14 532 (36-74) 2% (2-3) 207 (12-42)
Severity of pain Moderate 12 62% (36-100) 3°(2-5) 28° (16-50)
Severe 13 74°(52-92) 3%(2-5) 36° (16-48)
Clinical Survivors 26 59%(36-100) 2.5 (2-5) 232 (12-50)
outcome Non-survivors 13 72°(52-92) 3°(2-4) 36 (16-48)

Data are given as median (range); “®Within a column, values with different superscript letters are significantly (P<0.05) different

for that variable
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Table 4. Spearman’s coefficient of correlation {\displaystyle \rho } between cardiac troponin I and vital parameters
recorded in horses with colic

Variable Cardiac troponin | Heart rate Respiration rate
Heart rate 0.57%**

Respiration rate 0.5%** 0.43%*

Capillary refill time 0.58%** 0.57%%* 0.39%*

*P<0.05; **P<0.01; ***P<0.001

Table 5. Histological findings of myocardial tissue and associated cardiac troponin I levels in non-survivor horse

Non-survivor Cardiac troponin
horses Type of colic Histological findings I (ng/mL)
1 Impaction Multiple focal areas of severe degeneration and necrosis 1.3
2 Inflammatory Mild degeneration and necrosis 1.4
3 Inflammatory Congestion, hemorrhage and moderate degeneration 30
and necrosis
4 Inflammatory Multiple focal areas of moderate to severe degeneration 23
and necrosis

The median serum cTnl concentrations according
to health status, type of colic, severity of pain, and
clinical outcome are shown in Table 1. The cTnl
concentration at admission was significantly higher
in the colic group compared with the healthy group,
where the values were 0.1 ng/mL versus 0.001
ng/mL (P = 0.004), respectively, for the colic and
healthy groups. With respect to the type of colic,
the median cTnl concentration was significantly
(P<0.05) higher in horses diagnosed with the
inflammatory colic (1.85 ng/mL ) compared with
horses diagnosed with impaction or an ‘unknown’
type of colic. Horses with a severe pain had a
higher concentration of cTnl (median 2.44 ng/
mL) compared with horses showing moderate
(P = 0.002) or mild (P<0.0001) pain. The cTnl
concentration was significantly associated with the
clinical outcome; the median concentration being
higher in the non-survivor group (2.44 ng/mL)
compared with the survivor group (0.002 ng/mL;
P<0.0001).

None of the horses in the healthy group (0/10),
but 48.7% of the horses in the colic group (19/39)
had abnormal c¢Tnl concentrations (defined as
>0.1 ng/mL) (Fisher’s exact test P = 0.004; Table
2). Further, there was a significant association
observed between an abnormal cTnl concentration
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at admission and clinical outcome (Fisher’s exact
test P<0.0001). All the non-survivor horses (13/13)
had abnormal c¢Tnl concentrations at admission
(>0.1 ng/mL), whereas, only 23.1% (6/26) of the
surviving horses had abnormal cTnl concentrations
at admission.

The measured values of vital parameters varied
significantly between the healthy and the colic
groups (Table 3). The median HR was significantly
elevated in the colic group compared with the healthy
group (P<0.0001). Similarly, HR was significantly
elevated in horses with severe pain compared with
those with mild pain (P = 0.002), and horses in the
non-survivor group (P<0.05) compared with those
in the survivor group. The CRT was significantly
prolonged in horses with colic as compared with
healthy horses (P<0.001); horses with a moderate
(P<0.05) to severe (P<0.01) pain as compared
with those with a mild pain; and in non-survivors
as compared with survivors (P<0.05). The median
RR was significantly higher in the colic group
compared with the healthy group (P<0.05), those
with inflammatory colic compared with ‘unknown’
(P<0.01), and those showing moderate (P<0.05) to
severe (P<0.01) pain compared with mild pain.

Spearman’s coefficients of correlations{\
displaystyle \rho } between the parameters recorded
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in the horses with colic are presented in Table 4.
A positive correlation was found between cTnl,
HR, CRT and RR. Moreover, a positive correlation
(ranging from p = 0.39 to 0.57) was also found
between HR, CRT and RR.

Fig. 1. Photomicrograph of a heart showing congestion,
hemorrhage and mild degenerative and necrotic changes
in the myocardial fibers. H&E. (Scale bar 50 um; x400)

Fig. 3. Photomicrograph of heart showing moderate
degenerative and necrotic changes in the myocardial
fibers following moderate hypoxic injury. H&E. (Scale
bar 50 um; x400).
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Myocardial tissue samples were available for 4
non-survivor horses (three had inflammatory colic
and one had impaction colic). Histopathological
evaluation of the myocardium revealed a mild to
severe degree of myocardial degeneration, along
with coagulative necrosis (Table 5 and Figs 1 to 4).

Fig. 2. Photomicrograph of a heart showing congestion,
hemorrhage and moderate degenerative and necrotic
changes in the myocardial fibers following injury to the
blood vessels.H&E. (Scale bar 50 um; x400).

Fig. 4. Photomicrograph of a heart showing severe
degenerative and necrotic changes in the myocardial
fibers following severe hypoxic injury. H&E. (Scale bar
50 um; x400).
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All these horses also had severe pain and elevated
concentrations of ¢Tnl (range 1.4 to 3.2 ng/mL).

Discussion

The present study describes the high prevalence
of cTnl concentrations in horses with colic
compared with the healthy controls. All clinically
healthy horses in this study had ¢Tnl concentrations
comparable with those reported previously
(NOSTELL and HAGGSTROM, 2008; SLACK et
al., 2012). The healthy group consisted of mainly
male horses (90%; 9/10) compared with colic
group (35.9% males; 14/39). The comparatively
large proportion of males in the healthy group
might have had some influence on the cTnl levels,
however previous studies could not detect any
age, sex, or breed-based differences in the levels
of ¢Tnl in clinically healthy horses (KRAUS et
al., 2010). In line with previous studies, we also
found higher concentrations of ¢Tnl in horses with
colic (NATH et al., 2012b; DIAZ et al., 2014). The
increased cTnl levels in horses with colic likely
indicate concurrent myocardial cell injury caused
by endotoxemia, myocardial hypoxia and sepsis
(NATH et al., 2012b; DIAZ et al., 2014). Among
these causes, endotoxemia was assumed to be the
most probable cause of myocardial cell damage in
colic patients. Endotoxins may be absorbed into
the systemic circulation from the compromised
intestinal mucosa in horses suffering from acute
GIT disease (KING and GERRING, 1988; NATH
et al., 2012b; DIAZ et al., 2014). Increased plasma
c¢Tnl concentrations and cardiac arrhythmias have
been detected in horses with experimentally induced
endotoxemia (NOSTELL et al., 2012). Studies
involving dogs and humans have also demonstrated
marked cardiovascular disarrangements due to the
inflammatory response induced by endotoxins,
leading to hypotension, cardiac dysfunction,
multiple organ failure and death (NATANSON
et al., 1989; SUFFREDINI et al., 1989). Further,
48.7% of the colic patients in this study had
abnormal levels of cTnl (> 0.1 ng/mL) at the time
of admission; the proportion observed was more
than that reported earlier (34.2%) (DIAZ et al.,
2014). This could possibly be due to the duration
of clinical signs and the severity of disease at the
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time of admission. In humans, cTnl levels begin
to increase from 2-6 hours after myocardial injury,
reaching their maximum at 18-24 hours (JAFFE et
al., 2006). In clinical workup, it is suggested that
cTnl is estimated first at admission, and again 6-9
hours later in humans with suspected myocardial
injury (BABUIN and JAFFE, 2005). In horses,
elevated cTnl secondary to strenuous exercise, colic
and monensin toxicoses suggest a similar rise 4-6
hours after the injury, with a peak from 6-48 hours
(HALLOWELL and BOWEN, 2007; NOSTELL
and HAGGSTROM, 2008). In the present study, all
the enrolled horses had developed acute colic (i.e.
presented to the hospital within 12 hours of onset of
clinical signs), out of which 64% had moderate to
severe types of colic.

In the present study, an abnormal c¢Tnl
concentration at admission was significantly
associated with a more severe type of colic and an
unfavorable clinical outcome. Among the 16 horses
with inflammatory colic, eight had severe pain; five
had moderate pain; three had strangulating lesions;
two had enterocolitis; and one had peritonitis.
The horses with strangulating lesions had more
elevated cTnl levels (2.65, 4.25 and 4.5 ng/mL,
respectively). Of the 13 non-survivor cases, nine
had inflammatory colic; and 12 had severe pain.
These findings were similar to a previous study
in horses with acute gastrointestinal disease, in
which the proportion of horses with elevated
c¢Tnl concentrations was significantly greater
among horses with strangulating or inflammatory
colic compared with healthy horses (NATH et al.,
2012b). The prognostic role of ¢Tnl in predicting
survivability in equine colic patients has been
demonstrated earlier, and this revealed a significant
association between non-survivability and higher
c¢Tnl concentrations (NATH et al., 2012b; DIAZ
et al.,, 2014). In another study involving horses
undergoing emergency abdominal surgery, it was
observed that horses with higher cTnl concentrations
(>0.06 ng/mL) at admission were 38 times more
likely to die compared to horses with normal c¢Tnl
(RADCLIFFE et al., 2012). These findings may
reflect myocardial cell damage in horses with
severe abdominal disease, most likely occurring
from increases in myocardial damaging factors as
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seen in septic human patients (SCHMITTINGER
etal., 2010).

In this study, clinical variables were significantly
elevated in horses with colic and those showing
severe pain. Also, elevated HR and CRT appeared
to be associated with unfavorable clinical outcome.
The present findings are in line with previous
studies evaluating clinical variables in horses with
colic (ILHER et al., 2004; BRYAN et al., 2009;
WORMSTRAND et al., 2014;). The conjunctival
mucus membrane was congested in 71.8% of the
affected horses, which could be due to concurrent
development of toxemia, septicemia or endotoxemia
(BRYAN et al.,, 2009). Of the colic patients,
61.5% had CRT >3 sec at the time of admission.
Congested mucous membranes with prolonged
CRT could be associated with hypovolemia,
peripheral hypo-perfusion, and poor prognosis
(BRYAN et al., 2009). Higher RR in horses with
colic could be due to the pain, excitation, increased
muscular activity, or over-distension of the stomach
and small intestines that causes compression of
the lungs (SMITH, 2000). Derangements of the
parameters assessing cardiovascular system, such
as HR, mucous membrane color and CRT, probably
indicate the severity of gastrointestinal disease and,
therefore, play an important role in evaluating the
clinical outcome of equine colic patients (ILHER et
al., 2004; SUTTON et al., 2009; WORMSTRAND
et al., 2014). A positive correlation between these
parameters and cTnl further supported our findings
that higher cTnl levels could be used to predict the
severity of gastrointestinal disease in horses.

In the present study, histopathological
examination of myocardial muscles demonstrated
a varying degree of myocardial degeneration
and necrosis. Three of these samples belonged to
horses with inflammatory colic; and all four had
elevated cTnl levels. There is paucity of literature
depicting histopathological changes in myocardial
muscles in equine colic patients. One case report
described an association between increased cTnl
level and the presence of microscopically visible
myocardial infarction in a horse with large intestinal
meteorism and secondary proximal enteritis
(SABEV and DINEYV, 2012). In another study,
acute subendocardial and epicardial hemorrhages
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were demonstrated in only one out of the five
horses that died due to colic and having elevated
c¢Tnl concentrations at admission (DIAZ et al.,
2014). Although histopathological examination
could be possible in four cases, these findings
suggests that horses with severe colic and elevated
c¢Tnl concentrations probably have some degree of
myocardial cell degeneration and necrosis.

The present study is limited by the small sample
size. Also, the failure to perform a complete
histological examination of the myocardium in all
the non-survivor cases limited the ability to detect
myocardial damage and to correlate the histological
findings with cTnl concentrations.

Conclusions

In conclusion, horses with severe colic and
elevated cTnl concentrations were more likely
to develop myocardial injury, as revealed by the
presence of myocardial degeneration and necrosis
on histopathological evaluation. Further, these
horses were more likely to have poor clinical
outcome in this study.
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SAZETAK

U konja s kolikom ¢Cest je razvoj endotoksemije povezane s gastrointestinalnim ozljedama. Takvi bolesnici
vjerojatno ¢e razviti kardiovaskularne komplikacije, ukljucujuci ostecenje miokarda. Manji broj istrazivanja analizirao
je prevalenciju oStecenja miokarda u konja s kolikama. Biomarkeri, kao $to je srcani troponin I (cTnl), Cesto su
koriSteni u humanoj i veterinarskoj medicini za dijagnosticiranje oste¢enja miokarda. Cilj ovog istrazivanja bio je
mjerenjem koncentracije ¢Tnl u serumu analizirati pojavu osteéenja miokarda u konja s kolikom. U istrazivanje su
ukljuceni i uginuli konji od kojih su uzeti uzorci tkiva miokarda i podvrgnuti histopatoloskoj procjeni. Koncentracija
c¢Tnl u serumu mjerena je u 10 zdravih konja i 39 konja s kolikom. Analizirana je povezanost koncentacije cTnl
s varijablama zdravstveni status (zdravi i konji s kolikom), vrsta kolike (upalna, zastojna, nepoznata), jacina
abdominalne boli (blaga, umjerena i teska) i klinicki ishod (prezivjeli do otpustanja i neprezivjeli). U usporedbi sa
zdravim konjima, koncentracije cTnl bile su znakovito povisene u konja s kolikom (P = 0,004). U konja s kolikom,
abnormalna koncentracija ¢Tnl bila je znakovito povezana s upalnim tipom kolike (P < 0,05), teSkom boli u abdomenu
(P < 0,01) i neprezivljavanjem kao klinickim ishodom (P < 0,0001). Nadalje, histopatoloskom procjenom misica
miokarda utvrdeni su razliCiti stupanjevi degeneracije i nekroze. Ovo je istrazivanje pokazalo da su konji s teSkom
kolikom i poviSenim razinama cTnl skloniji razvoju ostecenja miokarda. Povisene razine cTnl mogu takoder ukazivati
na slabu prognozu u konja s teSkom kolikom.

Kljucne rijeci: kolika; konj; miokard; srcani troponin I; histopatologija
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