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Pseudo-pericarditis in two cows with tropical theileriosis: clinical,
haematological and biochemical findings

S. Degirmengay'"©®, A. Kirbas?®, K. E. Yanar'©®, M. S. Eroglu'®
!Department of Internal Medicine, Faculty of Veterinary Medicine, Atatiirk University, Erzurum, Turkey

’Department of Internal Medicine, Faculty of Veterinary Medicine, Yozgat Bozok University, Yozgat, Turkey

ABSTRACT: Pseudo-pericarditis-shaped theileriosis is a rare phenomenon that only a handful of reports have been
introduced. This case report aims to describe pseudo-pericarditis due to tropical theileriosis diagnosed in a 7-year
old crossbreed Simmental cow and 3-year old crossbreed Holstein cow with a loss of appetite, weakness, and weight
loss. We have detected high fever, paleness in mucous membranes (anaemia), petechial haemorrhages and icterus, an
obvious enlargement in the left prescapular lymph node, distension in the jugular venous and positive venous pulse in
the clinical examination. The factors of Theileria annulata were intensively present in the microscopic investigation
of the peripheral blood smears of both animals. We determined considerably low levels of hematologic parameters.
Finally, biochemical analyses revealed the elevated concentration of c¢Tn-I, activities of CK-MB, LDH, AST, GGT,
and the levels of TBIL. On the contrary, levels of TP, ALB, GLU, and Ca were significantly low. In this case report, we
would like to touch upon some points that were not mentioned or merely investigated in the previous studies. In this
context, we will first argue the increased risk of occurrence of pseudo-pericarditis in case of severe anaemia, petechial
haemorrhages in conjunctival mucosa, greatly enlarged superficial lymph nodes and considerably low numbers of hae-
matocrit. We also think that pseudo-pericarditis is a late-stage symptom of theileriosis. Then we further elaborate on the
relationship between severe anaemia, pseudo-pericarditis and myocardial damage by referring to cardiac biomarkers
(cTnl, CK-MB etc.) which was never done before. Later, we will finally elucidate on the biochemical parameters (AST,
LDH, ALB, TBIL etc.) which revealed hepatic damage. Finally, we argue that in case of severe anaemia along with the
expansion in vena jugularis and positive venous pulse, pseudo-pericarditis should be taken into consideration for the
cows with tropical theileriosis.
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INTRODUCTION
Tropical theileriosis or Mediterranean coast fever
is a common disease of cattle which can be seen
worldwide especially southern Europe, North Afri-
ca, and Central Asia. Although it generally emerges
in subtropical regions in the summer, it can be seen
in tropical regions throughout the year (Cicek et al.,
2009). A blood parasite, Theileria annulata (T. annu-
lata), causes this progressive lymphoproliferative dis-
ease of cattle (Fartashvand et al., 2013). High fatality
rate, diminished production, reproductive problems
and an increased risk of secondary infection are the
consequences of theileriosis which may result in eco-
nomic losses (Keles et al., 2001; Dumanli et al., 2005;
Radostits et al., 2006; Cicek et al., 2009).

Theileria annulata is transmitted through the sa-
liva of Ixodid tick of genus Hyalomma to the host
(Mirzaei, 2007). This parasite is irregular or bacilli-
form shaped, ovoid, and small round with an apical
complex and can be encountered with in both eryth-
rocytes and lymphocytes of their host (Levine, 1985).
Schizonts, also known as Koch’s blue bodies, are
formed in lymphocytes which produce merozoites in
cooperation with host cell division. The merozoites
escaping from the lymphocytes in host cells invade
the erythrocytes. At this stage, the parasites become
infective for the vector (Sayin et al., 2003) and are
known as piroplasms (Mehlhorn and Schein, 1985).

The most important features of tropical theileri-
osis are hemolytic anaemia, secondary hypoxia, and
vasculitis (Fartashvand et al., 2013). Also, the high
body temperature, anorexia, conjunctival petechia,
nasal discharge, lacrimation, and growth in superfi-
cial lymph nodes are characteristic features of tropi-
cal theileriosis (Hooshmand-Rad, 1976; Radostits et
al., 2006). The occurrence of pseudo-pericarditis is
quite rare in cattle with theileriosis (Sudhakara and
Sivajothi, 2017; Satheesha et al., 2017). Jugular en-
gorgement, oedema and anorexia form in cattle with
pseudo-pericarditis due to the theileriosis (Keles et
al., 2003; Radostits et al., 2006). Pseudo-pericarditis
occurs with the symptoms that are likened to that of
pericarditis without any heart abnormalities. The for-
mation mechanism of pseudo-pericarditis is explained
as pressure on the vena cava due to the swelling of
the mediastinal lymph nodes around caudal vena cava
and cranial vena cava which inhibits blood backflow
leading to clinical manifestations such as oedema and
jugular enlargement (Keles et al., 2003; Radostits et
al., 2006).

Hematologic and biochemical alterations associat-
ed with anaemia occur in tropical theileriosis. These
alterations are dependent on the virulence of the par-
asite, the infectious dose, the breed of the animal, the
state of immunity, as well as climatic regional factors.
(Singh et al., 2001; Mahmmod et al., 2011). In addi-
tion, the severity of anaemia, parasitemia and hypoxia
has an effect on these alterations (Singh et al., 2001).
This case report aims to notify the clinical, haema-
tological and biochemical findings of two cows with
pseudo-pericarditis due to tropical theileriosis.

CASE HISTORY

This study material consists of a 7-year old cross-
breed Simmental cow and 3-year old crossbreed Hol-
stein cow, which were brought to the Animal Hospital
of Atatiirk University with the complaints of loss of
appetite, weakness, and weight loss. For the hemato-
logic and biochemical analysis, we took blood samples
from vena jugularis of the animals into the vacuumed
anticoagulant and coagulant tubes. We performed he-
matologic analyses using a cell counter (Abacus Ju-
nior Vet5, Hungary) and obtained biochemical find-
ings by an autoanalyzer (Beckman Coulter, USA). To
verify if any T. annulata piroplasms are present, we
used anticoagulant blood to prepare Giemsa stained
blood smears which were then examined with an op-
tical microscope at x1000 magnification with immer-
sion oil.

RESULTS

In the physical examination of the cases; we de-
tected high fever (39.8 °C and 40.2°C), tachypnoea
(36/min and 44/min), tachycardia (100 bpm and 116
bpm), paleness in mucous membranes (anaemia), pe-
techial haemorrhages and icterus in the conjunctiva,
an obvious enlargement in the left prescapular lymph
node, distension in the jugular venous and positive
venous pulse (Figure 1 and 2). The auscultation of
the heart did not reveal any pericardial rub, bubbling,
splashing or tinkling. We have then checked the ab-
dominal organs with a metal detector whether any
metallic foreign bodies are present, no metallic for-
eign body was found.

Parasitological diagnosis revealed a high amount
of T" annulata factors in the microscopic examination
of the peripheral blood smears of both animals (Fig-
ure 3). Feces samples did not indicate fascioliasis or
any other parasitic diseases under the parasitological
examination.
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In the hematologic examination, we observed
much lower levels of lymphocyte, erythrocyte, hae-
moglobin, haematocrit, and platelets than the refer-
ence value (Roland, et al., 2014) (Table 1). Biochem-
ical analyses demonstrated that levels of cardiac
troponin-I (¢Tn-I), MB isoenzyme of creatine kinase
(CK-MB), lactate dehydrogenase (LDH), aspartate

aminotransferase (AST), gamma glutamyl transferase
(GGT), blood urea nitrogen (BUN), and total biliru-
bin (TBIL) were higher than the reference value, on
the contrary, the levels of total protein (TP), albumin
(ALB), and glucose (GLU) were lower (Kilinc et al.,
2018; Merck Veterinary Manual) (Table 2).
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Table 1. Haematological findings of two cases

Parameter Unit Case-1 Case-2 Referance Range*
WBC (x10%/uL) 5.65 8.00 4-12
LYM (x10°/uL) 2.25 1.87 2.5-7.5
MON (x10%/uL) 0.06 0.04 0-0.84
NEU (x10%/uL) 3.30 595 0.6-6.7
EOS (x10%/uL) 0.05 0.14 0.1-1
BAS (x10%/uL) 0.00 0.00 0-0.5
RBC (x10%/uL) 1.56 227 5-10
HGB (g/dL) 29 3.6 8-15
HCT (%) 9.26 11.32 24-46
PLT (x10°/uL) 130 100-800

WBC: white blood cell; LYM: lymphocyte; MON: monocyte; NEU: neutrophil; EOS: eosinophil; BAS: basophil; RBC: red blood

cell; HGB: haemoglobin; HCT: hematocrit; PLT: platelet
* Roland, et al. (2014)

Table 2. Biochemical findings of two cases

Parameter Unit Case-1 Case-2 Referance Range*
c¢Tn-I (ng/mL) 0.2 0.23 0.035-0.075 **
CK-MB (U/L) 344 381 189-235 **
LDH (U/L) 5427 7224 309-938
AST (U/L) 364 642 60-125
GGT (U/L) 107 22 6-17.4
BUN (mg/dL) 26.64 38.79 10-25
TBIL (mg/dL) 1.8 2.14 0-1.6
TP (g/dL) 5.6 5.7 6.7-7.5
ALB (g/dL) 1.97 2.15 2.5-3.8
GLU (mg/dL) 26 40-100
Ca (mg/dL) 5.4 7.9 8-11.4
P (mg/dL) 6.7 6.8 5.6-8.0
Mg (mg/dL) 1.68 1.5 1.5-2.9
Na (mmol/L) 137 136 136-144
Cl (mmol/L) 97 99-107
K (mmol/L) 4.56 4.19 3.6-4.9

cTn-I: cardiac troponin-I; CK-MB: MB isoenzyme of creatine kinase; LDH: lactate dehydrogenase; AST: aspartate aminotransferase;
GGT: gamma-glutamyl transferase; BUN: blood urea nitrogen; TBIL: total bilirubin; TP: total protein; ALB: albumin; GLU: glucose;
Ca: calcium; P: phosphorus; Mg: magnesium; Na: sodium; Cl: chloride; K: potassium

* Fielder SE (2015) **Kilinc et al. (2018)

DISCUSSION

There are many studies reporting the clinical find-
ings of theileriosis, but only a few on pseudo-pericar-
ditis-shaped theileriosis. In this context, Parashar et
al. (2016) reported the most common clinical findings
in 124 cattle infected with 7. annulata as enlarged
prescapular lymph node, pale mucous membranes,
decreased appetite, high fever and tear discharge.
Keles et al. (2003) and Sudhakara and Sivajothi
(2017) detected high fever, enlarged prescapular
lymph node, oedema on the submandibular, neck and
brisket region, enlarged jugular vein and positive vein
pulse in cattle with pseudo-pericarditis-shaped tropi-

cal theileriosis. Also, they did not observe pericardial
friction rub, gurgling, splashing or tinkling on auscul-
tation of the heart. They described the mechanism of
the development of pseudo-pericarditis as the result
of the swelling of mediastinal lymph nodes around the
caudal vena cava and cranial vena cava which causes
pressure on the vena cava and inhibits the backflow
of the blood. In this study, we obtained similar clin-
ical findings with those reported in tropical theiler-
iosis along with wilt and petechial haemorrhages in
the mucous membranes. Besides, we verified the find-
ings of the previous studies on the auscultation of the
heart. Obtained findings rested on the pressure on the
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vena cava which is due to the enlargement of the pres-
capular lymph node and possible mediastinal lymph
node. Thus, we inferred that pseudo-pericarditis can
be formed in tropical theileriosis.

As for the haematological findings, Kachhawa et
al. (2016) and Ayadi et al. (2017) reported that the lev-
els of total leukocyte, erythrocyte, haemoglobin and
haematocrit were low in cattle with tropical theilerio-
sis. Temiz et al. (2014) found that the number of leu-
kocytes was high, but the haemoglobin concentration,
hematocrit value and PLT numbers were significantly
low in cattle with theileriosis compared to the control
group. As can be seen, reports on the total number
of leukocytes in these studies are controversial. The
mechanism behind this controversy can be explained
as follows: In theileriosis, the leukocytosis occurs
mostly at the early stages of the disease, while leuko-
penia occurs at the late stages of the disease (Sayin,
1985; Giil, 1999). Lymphocytes proliferation forms in
lymphoid organs as a defensive response to the entry
and multiplication of T. annulata which gives rise to
leucocytosis (Modi et al. 2015). On the other hand,
leukopenia, which is mediated by TNF- a, is related
to the destruction of lymphocytes in lymphoid organs
and the infiltration of these cells to various organs
(Sandhu et al., 1998; Forsyth et al., 1999; Omer et
al., 2002). In this study, we discovered lymphopenia
in two cattle with pseudo-pericarditis due to tropical
theileriosis, so it suggests that the disease is at the late
stage.

Further haematological findings indicate severe
anaemia as the disease progresses. In this context, Issi
et al. (2010) found a significant reduction in eryth-
rocyte, haemoglobin and hematocrit values of 10
cattle with tropical theileriosis compared to healthy
animals. Similarly, Keles et al. (2003) determined that
haemoglobin (9,7 g/dL) and HCT (29%) values ap-
proached the limit values in a cow with pseudo-per-
icarditis due to tropical theileriosis. Sudhakara and
Sivajothi (2017) reported a reduction in erythrocyte
(4,2 x10%uL), haemoglobin (7,2 g/dL) and HCT
(22%) values in a bull with pseudo pericarditis due
to tropical theileriosis. Temiz et al. (2014) detected
pseudo-pericarditis in a severe anaemic cow with
only 12.5% HCT from 28 tropical theileriosis cattle.
Our numbers are compliant with these studies, how-
ever, they are significantly lower than those reported,
such as erythrocyte (1,56 x10%pL and 2,27 x10%uL),
haemoglobin (2,9 g/dL and 3,6 g/dL), haematocrit
(9,26% and 11,32%) and platelet (93 x10%/uL and 130

x103/uL). Anaemia occurs due to removal of the pi-
roplasm-infected erythrocytes by macrophages in the
organs of the reticuloendothelial system (Beniwal et
al., 2000), pro-inflammatory cytokines, particular-
ly TNF-a (Forsyth et al., 1999), increased levels of
activated complement products and oxygen radicals
(Clark et al., 1986). As the disease progresses in trop-
ical theileriosis, marked anaemia with bilirubinaemia
and bilirubinuria, thrombocytopenia, greatly enlarged
superficial lymph nodes, icterus and petechial hae-
morrhages in the conjunctiva and diarrhoea occur
(Priston, 2001). In addition, we have detected severe
anaemia, leukopenia, thrombocytopenia, high TBIL
levels, and petechial haemorrhages in conjunctival
mucosa. Consequently, it can be easily inferred that
the disease being at the late stage. Furthermore, we
believe that animals with theileriosis are more likely
to form pseudo-pericarditis if erythrocyte, haemoglo-
bin and especially HCT values are very low, namely,
severe anaemic.

As for the biochemical findings, we also checked
the ¢Tnl concentration and CK-MB levels, since
some studies on animals with theileriosis reported
myocardial damage. cTnl is a potent marker used for
the diagnosis of myocardial damage (Gunes et al.,
2008). CK-MB, LDH, AST, and alanine aminotrans-
ferase (ALT) serve the same purpose (Basbugan et al.,
2010). In this context, Kilinc et al. (2018) reported
that ¢Tnl (0.14 ng/mL + 0.02), creatine kinase (CK)
(839.13 U/L + 84.37), CK-MB (268.86 U/L £ 27.55)
and AST (83.60 U/L £+ 4.06) enzyme activity were
quite high in 50 cattle with theileriosis compared to
the control group. Razavi et al. (2015) noted that cTnl
(0.06 ng/mL + 0.004), CK (113.27 U/L £2.59), AST
(116 U/L £ 3.28) and LDH (647.5 U/L £ 18.83) levels
in 50 cattle with theileriosis were significantly high.
They attributed these high numbers with significant
myocardial tissue damage due to 7. annulata which
can be severed by anaemia and hypoxia. Fartashvand
et al. (2013) found that mean serum cTnl level (0.028
ng/mL; range: 0.005-0.21 ng/mL), CK-MB (301 +
103 U/L) and AST (107 + 46 U/L) enzyme activity
were quite high in 90 cattle with theileriosis compared
to the control group. In addition to the contributions
of Razavi et al. (2015), they stated that the severity
of parasitemia would also contribute to the patho-
physiology of myocardial damage. To the best of our
knowledge, so far there is no study investigating the
c¢Tnl, CK-MB and LDH levels (except for AST) in
cattle with pseudo-pericarditis-shaped tropical thei-
leriosis. In this case report, for the first time in the
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world, we examined and noted very high numbers of
c¢Tnl, CK-MB, LDH and AST which revealed severe
myocardial damage (Table 2). We think that these
high numbers, even higher than the previous studies,
could be the result of severe anaemia and intense par-
asitemia. Furthermore, the fullness in the jugular vein
could have a negative effect on the heart. Therefore,
we argue that by causing heart’s dysfunction, both the
myocardial damage due to theileriosis and the nega-
tive effect of fullness in the jugular vein give rise to
the findings of pseudo-pericarditis to become evident.
However, this claim should be supported by elec-
trocardiography and echocardiography examination
methods and studies with more animals.

Interestingly, the studies on this topic did not in-
vestigate the biochemical parameters, only with an
exception of Sudhakara who preferred to check only
AST, TP, ALB and Glucose. Here, we examined some
of the further biochemical parameters to determine
the hepatic tissue damage. It has been stated that high
AST and total bilirubin levels are sufficient to deter-
mine liver damage in cattle (Gul and Grunder, 1988),
but haemolytic anaemia may also cause increase total
bilirubin in theileriosis (Omer et al., 2003). GGT is
a sensitive indicator of liver disease (Murray et al.,
1990). Many researchers have reported an increase
in AST-GGT enzyme activities, total bilirubin and
BUN levels along with hypoproteinemia and hypoal-
buminemia in cattle with theileriosis (Sandhu et al.,
1998; Omer et al., 2003; Ellah, 2015; Kachhawa et
al., 2016). Razavi et al. (2015) reported that there was
a marked increase in AST (116 U/L + 3.28) and LDH
(647.5 U/L + 18.83) levels in cattle with theileriosis.
However, a study examining the levels of LDH, GGT
and BUN in cattle with pseudo-pericarditis-shaped
theileriosis has not been found. In this study, we also
found high levels of AST, GGT and LDH enzyme
activities, BUN and total bilirubin levels along with
hypoproteinemia and hypoalbuminemia (Table 2).
We stipulate that our significantly higher numbers
would allude to severe hepatic damage due to anae-
mia, strong heart damage, hypoxia and theileriosis
(Sandhu et al., 1998). Moreover, we detected low

levels of glucose which may be due to the consump-
tion of glucose by the theileria agents and liver dys-
function in the disease (Col and Uslu, 2006). Finally,
blood calcium levels were lower than the reference
value which can be associated with hypoalbuminemia
(Ellah, 2015).

In conclusion, this study touches upon three im-
portant points. Firstly, in case of a greatly enlarged su-
perficial lymph nodes, severe anaemia and petechial
haemorrhages in conjunctival mucosa along with the
low count of haematological parameters, particular-
ly HCT, the risk of occurrence of pseudo-pericarditis
due to theileriosis significantly rises. This also im-
plies that pseudo-pericarditis is a late-stage symptom
of theileriosis. Secondly, the heart damage would be
more severe in cattle with pseudo-pericarditis which
is evidenced through high levels of cardiac biomark-
ers (cTnl, CK-MB, AST and LDH). So far, this case
report would be the first investigating the cardiac bi-
omarkers on cattle with pseudo-pericarditis-shaped
theileriosis. Last but not least, there is a considerable
risk of hepatic damage in such animals which is elu-
cidated with the biochemical parameters (AST, GGT,
LDH, TBIL, ALB etc.). Such biochemical parameters
were not preferred in the previous studies on this mat-
ter, therefore we are happy to report a case based on
such parameters. However, in order to fully compre-
hend the effect of pseudo-pericarditis on hemogram
and biochemical parameters, more comparative stud-
ies with theileriosis and pseudo-pericarditis-shaped
theileriosis should be made.
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