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Abstract: Coenurosis is a zoonotic disease of sheep and goats caused by Coenurus cerebralis, the larval form
of Taenia multiceps. In addition to the neurological symptoms like the rotation of the animals around
themselves, ataxia, bruxism, and incoordination, the diseased animals also suffer from atrophied brains, and
osteomalacia and thinning of the skull bones. Most cases end with death in a couple of weeks. In this study, the
relationship of a coenurosis case encountered in a Boer x Hair Goat crossbreed goat with certain
hematological, biochemical, and clinicopathological findings were investigated. In the clinical inspections, the
diseased animal displayed inanimation, lack of apatite, incoordination, and rotation behavior around itself,
along with leaning of the head against the wall and bruxism. The necropsy revealed coenurus cerebralis cysts
located at the cerebral hemisphere inside the brain. WBC and MCHC values were higher than the reference
values, while Hgb and Hct percentages were lower than reference values. RBC and MCV values were within the
reference limits. ALT, AST activities and Tp, Alb, Glu, Na, K, CI, and Chol values were all within reference
limits as well. As a result, the Coenurus cerebralis infestation, which is a significant problem for animal
breeding in our country, was shown to have caused the typical clinicopathological results in a Boer x Hair
crossbreed goat by forming cysts in the cerebral hemisphere, and that biochemical and hematological findings
could be important in terms of diagnosis and prognosis of the disease.
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I.  Introduction

Coenurosis is a zoonotic disease of sheep and goats that is caused by Coenurus cererbalis, the larval
form of Taenia multicpes »*3. While Taenia multiceps lives in the small intestines of dogs and other canids 2°,
its larval form (metacestode, or coenurus) affects the central nervous system, particularly the brain of sheep and
goats 2. The larva is reported to develop and cause posterior paralysis in sheep, goats, pigs, deer, equides,
camels, and rarely in cattle and humans **®’. The symptoms vary based on the location and size of the cyst and
the pressure it applies to the brain ®. Due to the pressure applied by the Coenurus cerebralis to the brain, the
animal leans it's head towards the cyst and rotates around itself. In addition to the neurological symptoms like
rotation around themselves, ataxia, bruxism, and incoordination, the diseased animals also suffer from atrophied
brains, and osteomalacia and thinning of the skull bones *°®, Most cases end up with death in a couple of
weeks °. The most important laboratory findings of the animals infested with the parasite are reported to be the
changes in the hematological and biochemical parameters °.

In this study, the relationship of the coenurosis case encountered in a Boer x Hair Goat crossbreed goat
with certain hematological, biochemical, and clinicopathological findings were investigated.

1. Materials and Methods
Study area:
Siirt province (Figure 1) lies in the semi-arid climate region. The average highest and lowest
temperatures are between 36.9 °C and 18.9 °C in summer and there are water shortages during the summer **.

Animal material:
All applicable international, national, and/or institutional guidelines for animal testing, animal care and
use of animals were followed by the authors.

DOI: 10.9790/2380-1112024753 www.iosrjournals.org 47 | Page



Cerebral Coenurosis in a Boer x Hair Goat: Certain Hematological, Biochemical and Pathological ...

The animal material of the study consists of a single female Boer x Hair Goat crossbreed goat of the
age of 2, raised in the province of Siirt (Fig. 2A, 2B). Before the slaughter, the clinical inspection of the goat
was carried off, and its head was sent to the pathology labs afterward. Samples were collected from the brain
hemisphere in which the parasites were settled, and the surrounding tissue. The tissue samples were fixed in
10% buffered formalin and were buried in paraffin blocks and 4um section slices were taken. All section slices
were dyed with hematoxylin-eosin and inspected under light microscope.

Blood samples:

Blood samples were collected from the jugular vein of the animal into EDTA tubes for hematological
inspections. White Blood Cell (WBC), Red Blood Cell (RBC), Hemoglobin (Hgb), Hematocrit (Hct), Mean Cell
Volume (MCV), and Mean Corpuscular Hemoglobin Concentration (MCHC) values of the blood samples were
measured using a Mindray BC2800 fully-automated blood measurement device. Blood samples collected for
biochemical analyses were centrifuged at 3000 rpm for 10 minutes and the serum were transferred to Eppendorf
tubes and stored at -20 °C until they were used. Alanine aminotransferase (ALT), Aspartate aminotransferase
(AST), Total protein (Tp), Albumin (Alb), Glucose (Glu), Sodium (Na), Potassium (K), Chlor (CI) and
Cholesterol (Chol) analysis of the serum samples were conducted using an ADVIA 1800 Chemistry System
Autoanalyzer.

I1l.  Results
Clinical Findings:
In the clinical inspections, the diseased animal displayed lack of apatite, incoordination, and rotation
behavior around itself, along with leaning of the head against the wall and bruxism. Clinical examination
findings are given in Table 1.

Table 1. Some clinical parameters in boer x hair goat naturally infected with Coenurus cerebralis.

Parameters Values Reference (12)
Respiration/min. 50 20-30
Heart rate/min. 120 70-120
Temperature °C 39 38.5-39.5

Post-mortem examination findings:

In the necropsy, the Coenurus cerebralis cysts settled in the cerebral hemisphere of the brain were
detected (Figures 3,4). These cysts were observed to be generally superficial in position in the brain tissue, with
fluctuant consist

ency, and filled with numerous white protoscolex. Microscopically, in the histopathological inspection
of the cysts collected from the brain, wide lichefaction necrosis areas were identified in parts with the Coenurus
cyst. Dense lymphoplasmacytic mononuclear cell infiltrations and numerous large body cells of foreign origins
were identified around this necrotic body. Similarly, perivascular mononuclear cell infiltrations and hyperemia
were observed in the veins of the area.

Hematological findings:

The results of the hematological parameters are given in Table 2. According to Table 2, WBC and
MCHC values were higher than the reference values, Hgb and Hct percentages were lower than reference
values, while RBC and MCV values were within the reference limits.

Table 2. Some hematological parameters in boer x hair goat naturally infected with Coenurus cerebralis.

Parameters Values Reference (12)
WBC (x10%L) 26.60 4-13

RBC (x10%/L) 10.79 8-18

HGB (g/dL) 6.60 8-12

HCT (%) 17.20 22-38

MCV (Fl) 16 16-25

MCHC (g/dL) 38.3 30-36

Biochemical findings:

The results of biochemical parameters are given in Table 3. Evaluation of Table 3 reveals that ALT,
AST activities and Tp, Alb, Glu, Na, K, ClI and Chol levels of the goat infested with Coenurus cerebralis are all
within the reference limits.
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Table 3. Some biochemical parameters in boer x hair goat naturally infected with Coenurus cerebralis.

Parameters Values Reference (13)
Na 146 142-155

K 4.50 3.50-6.70

CL 110 100-125

TP (g/dL) 6.50 6-7

ALT (U/L) 25 24-83

AST (U/L) 179 167-513

ALB (g/dL) 2.70 2.70-3.90
GLUO (mg/dL) 60 50-75

CHOL (mg/dL) 63 55-200

IV.  Discussion

Coenurosis is reported to have been seen in goats ', sheep , calves °, and cattle in Turkey.
The researchers Arastiricilar “*® report that the animal rotates around itself due to the pressure applied to the
brain by the Coenurus cerebralis cyst, and symptoms like ataxia, bruxism, and incoordination emerge. In this
study, neurological findings similar to those of the researchers were found in forms of bruxism, leaning the head
to a wall, and rotation around itself.

In a study conducted by Amin et al. (2013), the body temperature, heart rate, and respiratory count
were all determined to be within the reference limits. The body temperature and heart rates in our study were
also found within the normal reference limits.

The most important laboratory findings of the animals infested with the parasite are reported to be the
changes in the hematological and biochemical parameters '°. Hematologically, RBC count decrease, Hct
percentage drop, reduction in Hgb concentration, and increase in the eosinophile count are reported as possible
findings *°2%%,

3,7,15,16 8,17,18

In a study which evaluated certain hematological parameters in sheep infested with Coenurus
cerebralis, erythrocyte, hemoglobin, hematocrit, MCH and MCHC values of the infested animals were found to
be lower compared to the control group, while their leucocyte count nearly doubled and MCV value stayed the
same *. In their study conducted on sheep with Coenurosis, Toos et al. (2004) report a significant decrease in
hemoglobin, erythrocyte and hematocrit values, and an increase in MCHC and MCV values. In our study, the
increase in WBC and MCHC values, and the decrease in Hgb and Hct values are in line with the findings of the
gsesearchersls'zz. Leucocytosis may be the result of eosinophilia and monocytosis due to the parasitic infestation

Numerous studies exist on the biochemical changes on animals infested with Coenurus cerebralis
242526 |n a study by Dénmez et al. (2007) in which the biochemical parameters of animals infested with
Coenurus cerebralis was inspected, it was reported no significant difference was found between the control
group and infested animals group in terms of ALT, AST, albumin, and total protein percentages, while the
glucose level of the infested animals was higher. In another study conducted on sheep infested with Coenurus
cerebralis, a significant decrease in total protein and albumin levels compared to control group was reported, in
addition to a significant increase in ALT, AST, and cholesterol levels %.

Uslu et al. (2011) report that the albumin, total protein, urea, total cholesterol, triglyceride, ALT, AST,
CK and ALP levels of sheep naturally infested with Coenurus cerebralis and control group animals were
similar. In our study, the Na, K, Cl, TP, ALT AST, Alb, Gluo and Chol values of the animal infested with
Coenurus cerebralis were found to be within the reference limits reported for the goats as well. Changes or
similarities in biochemical parameters might depend on the density of the parasitic infestation, and whether the
parasites have the generalized effects that could cause significant alterations 2.

It has been reported that the coenurus cysts could localize in various locations in goats
study, Achenef et al. (1999) report that in 96% of the the cases cysts were located in the cerebral hemisphere,
while in 4% they were located in the cerebellum, while Sharma et al. (1998) report that coenurus cyst has settled
in the abdominal cavity, and Gharagozlou et al. (2003) reported that coenurus cysts settled in subcutaneous
tissues, skeletal muscles, thoracic cavity, and lung parenchyma. In research conducted on coenurosis in Turkey,
cysts are mostly reported to settle in the parieto-occipital *°, frontal and temporal *, regions of the brain, and in
the cerebellum 3°817 while histopathological inspections report that cysts are surrounded by fibrovascular
connective tissues.

In our study, the Coenurus cerebralis cysts were found inside the cerebral hemisphere of the brain,
similar to the findings reported by the researchers 872",

27,28,29 In a

V.  Conclusion
As a result, the Coenurus cerebralis infestation, which is a significant problem for animal breeding in
our country, was shown to have caused the typical clinicopathological results in a Boer x Hair crossbreed goat
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by forming cysts in the cerebral hemisphere, and that biochemical and hematological findings could be
important in terms of diagnosis and prognosis of the disease.
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Figure 1: The map of the Siirt province, in which the study was performed

Figure 2. Boer x Hair Goat Crossbreed infested with Coenurus cerebralis
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Figure 3. Coenurus cerebralis cyst in the temporal and occipital lobe of the brain hemisphere (arrows).

Figure 4. Coenurus cerebralis cyst in the temporal and occipital lobe of the brain hemisphere.
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