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Abstract: In this study, it was aimed to examine the biochemical changes, hematological changes and cerebrospinal 
fluid (CSF) cytology and blood serum of cattle with head-eye form of Malignant Catarrhal Fever (MCF). For this pur-
pose, 22 cattle diagnosed with "head-eye form" of MCF and clinically healthy 10 cattle were evaluated. Blood and cere-
brospinal fluid (CSF) were collected from all cattle. In sera, AST, urea, glucose, CK (P<0.05), LDH levels (P<0.01) 
were found be high, ALT, ALP, cholesterol (P<0.05), Ca, total protein (P<0.01) and Mg, albumine and Fe levels 
(P<0.001) were found to be low in MCF group when compared to the control group. In CSF, Ca (P<0.01) and total 
protein levels (P<0.001) were found high glucose level (P<0.05) was found low in MCF group when compared to the 
control group. In haematology, some parameters were determined to be different between the groups. In cytological 
results of CSF in MCF group, polymorphonuclear leucocytes, lymphocytes, erytrocytes, macrophages and plasma cells 
were determined. In conclusion, since there were a limited number of studies examining biochemical, cytologic and 
hematological results of MCF especially in CSF, the results from our study were thought to be important for future stud-
ies in which viral diseases affects the nervous system of cattles.  
Keywords: Biochemistry, cattle, CSF, cytology, haematology, malignant catarrhal fever  

Coryza Gangrenosa Bovum’un Baş-Göz Formu Belirlenen Sığırlarda Kan ve Beyin Omurilik Sıvısı Biyokimyası, 
Sitolojisi ve Hematolojik Parametrelerin Değerlendirilmesi 

Öz: Bu çalışmada, coryza gangrenosa bovum’un (CGB) baş-göz formu belirlenen sığırların beyin omurilik sıvısı (BOS) 
ve kan serumlardaki biyokimyasal değişiklikler, hematolojik değişiklikler ve BOS'un sitolojik olarak incelenmesi 
amaçlanmıştır. Bu amaçla CGB’nin baş-göz formu belirlenen 22 adet sığır ve klinik olarak sağlıklı 10 adet sığırdan kan 
ve beyin omurilik sıvısı (BOS) alınmıştır. CGB grubunun kan serumlardaki AST, üre, glukoz, CK (P<0.05), LDH 
düzeyleri (P<0.01), ALT, ALP, kolesterol (P<0.05), Ca, total protein (P<0.01) ve Mg değerleri kontrol grubuna göre 
yüksek, albümin ve Fe düzeyleri (P<0.001) ise düşük bulunmuştur. CGB gurubundaki sığırların BOS'larında Ca 
(P<0.01) ve total protein düzeyleri (P<0.001) yüksek, glukoz düzeyleri (P<0.05) ise kontrol grubuna göre düşük olarak 
belirlenmiştir. Hematolojik bazı parametrelerde de gruplar arasında farklılık görülmüştür. CGB gurubundaki sığırların 
BOS'larında yapılan sitolojik incelemelerde, sitolojik lamlarda polimorfonükleer lökositler, lenfositler, eritrositler, mak-
rofajlar ve plazma hücreleri belirlenmiştir.Sonuç olarakCGB’da, özellikle BOS'ta sitolojik ve biyokimyasal, ayrıca kanda 
biyokimyasal ve hematolojik sonuçları bir arada inceleyen sınırlı sayıda çalışma olduğundan, çalışmamızdan elde 
edilen sonuçların sığırların sinir sistemini etkileyebilenviral hastalıklarda gelecekte yapılacak çalışmalar için önemli bir 
veri oluşturabileceği düşünülmüştür. 
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Introduction 

Malignant Catarrhal Fever (MCF) is a disease in 
which two factors may be involved in the etiology 
ofclinically distinct disease. “Alcelaphine herpesvirus 
(AHV1-2)/Bovid-Bovine herpesvirüs 3” plays a role in 
cases in wild ruminants in Africa (wildebeest-
associated) ovine herpesvirus-2 (OvHV-2) plays a 
role in cases in Europe, North America and Asia 
(sheep-associated). It is known that in the cases 
seen in Africa, theagent is transmitted to cattle by an 
antelope of Connochaetes taurinus breed (Blue wil-
debeest), so domestic ruminants may be at environ-
mental risk worldwide. In other continents, sheepare 
commonly responsible for transportation of the agent 
and therefore the disease. Sheep have been reported 
to be able to infect cattle at short-to-medium dis-
tancesviaaerosols and oculer or nasal fluids. MCF 
can also be caused by ingestion of contaminated 
food, direct contact with caretakers and even from 
birds (Crawford et al., 1999; Andrews, 2004; Rados-
tits et al., 2007). MCF has a very high mortality rate 
but cattle, one of the last hosts, do not spread the 
virus when they die because their secretions do not 
contain virus (Metzler, 1991; Smith, 1996; Andrews, 
2004; Radostits et al., 2007). 

The disease occurs several forms in cattle: peracute, 
digestive system and the"Head-Eye" form which is 
the most common. Typical signs of the head-eye 
form of MCF are weakness, loss of appetite, fever up 
to 41°C, increased pulsation (100-120/bpm), redness 
of the buccal mucosa, erosion and necrosis in the 
mouth, labial papillae and anterior nasal mucosa, 
congestion of the scleral vessels, edema oft he eye-
lids, photophobia, blepharospasm, centripetal corneal 
opacity starting at the edge of the sclera and dis-
charge causing narrowing of the nasal cavity. Cen-
tripetaly corneal opacity can be considered as path-
ognomonic and is almost always present invarying 
degrees. Sick animals often have neurological mani-
festations especially in the terminal phase (Metzler, 
1991; Smith, 1996; Radostits et al., 2007). A signifi-
cant or moderate leucopenia associated with agranu-
locytosis is observed in the “early stages of infection” 
of the disease but this can easily be missed (Liggit 
and DeMartini, 1980a; Liggit and DeMartini, 1980b; 
Dewals and Vanderplasschen, 2011). 

The aim of this study was to assess possible chang-
es in routine hematological and biochemical values, 
as well as to determine biochemical and cytological 
findings obtained from cerebrospinal fluid (CSF) and 
to evaluate their clinical significance in the head-eye 
form of MCF in cattle. Although CSF is a body fluid 
that can be directly affected by many brain inflamma-
tions and diseases, the changes that can occur in this 
fluid in many large or small animal diseases, includ-
ing MCF disease, have not been adequately studied 
to date. 

Material and Methods 

Animals 

The study involved a total of 32 cattle, including 22 
cattle with head-eye form of MCF diagnosed at the 
Teaching Hospital of the Faculty of Veterinary Medi-
cine on admission by the owners, 10 healthy cattle on 
routine health checks in Research Farm of the Facul-
ty. 

A routine full physical examination was performed on 
all animals. Blood samples (n=32) were properly col-
lected from juguler vein from all animals into plain 
tubes and transported immediately to laboratory. Se-
ra were obtained by centrifugation at 3000 rpm for 10 
minutes at room temperature and were kept frozen (-
20°C) until the analysis were performed. 

CSF samples (n=17) were collected properly in sterile 
micro tubes after the animal was sacrified, and rou-
tine biochemical analyzes were performed on fresh 
material. Cytological evaluation of CSF was per-
formed in the Department of Pathology of the Faculty 
of Medicine. 

Hematologic and biochemical analysis 

Blood samples from MCF and healthy cattle were 
analyzed on (VG-Ms4e) automated hematology ana-
lyzer and serum and CSF samples on (Mindray BS 
120) fully automated biochemistry analyzer. 

Cytological analysis 

Cytological examinations were carried out on speci-
men prepared by direct smear and cytospin methods 
from CSF samples obtained in the study. Hematoxy-
lin and Eosin (H&E), May-Grünwald-Giemsa (MGG) 
and Papanicolaou (PAP) stains were used in the 
preparations. Cases were scanned at 200x magnifi-
cation and detailed cellular assessments were made 
at 400x magnification in cellular areas. 

PCR analysis 

Total DNA was extracted from whole blood using 
phenol-chloroform method (Sambrook et al., 1989). 
Atwo-step PCR amplification was performed as de-
scribed previously (Dabak and Bulut, 2003). PCR 
conditions were as follows: a preliminary denaturation 
at 99°C/5 min followed by 39 cycles at 94°C/20 sec, 
60°C/30sec and 72°C/30 sec and a final extension at 
72°C/1 min with primers set 556 (5'-
AGTCTGGGTATATGAATCCAGATGGCTCTC-3') 
and 775 (5'-AAGATAAGCACCAGTTATGCATCT-
GATAAA-3') to obtain a PCR product of 422 bp. A 
nested PCR was also conducted, with exactly the 
same conditions as detailed above, the primers were 
556 and 555 (5'-TTCTGGGGTAGTGGCGAGC-
GAAGGCTTC-3') to amplify a sequence of 238 bp. 
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Products were visualized by electrophoresis in 2% 
agarose gels stained with ethidium bromide. We used 
SA-MCF positive samples of previous study in our 
department (Erkılıç et al., 2017) as a positive control 
and a SA-MCF negative cattle whole blood sample 
as a negative control. 

 

Statistical analysis 

Related with the assumptions of central limit theory, 
by increasing sample size (over 30) the distribution 
approaches to normal. Because of the sample size in 
this study is over 30, to compare the differences be-
tween the control and the study group, independent 
samples t test is applied. All the statistical analyses 
are done at 95% confidence level. P values of tests 
are given in relevant tables. The data obtained in this 
study were evaluated by SPSS®software. 

Results 

Clinical examination results 

Typical clinical symptoms of the head-eye form of 
MCF have been identified in clinical examinations of 
infected cattle which were housed with sheep as stat-
ed by the owners. These typical symptoms consist of 
high fever (39.5-41ºC), keratoconjunctivitis, resulting 
in excessive mucopurulent lacrimation and photopho-
bia, centripetal keratitis, corneal opacity, disphagie, 
redness of the mouth and nasal mucosa, nasal dis-
charge, necrotic and erosive lesions in the mouth and 
buccal papillae, enlargement of lymph nodes. In addi-
tion, findings such as a tendency to sleep, indiffer-
ence to the environment, a tendency to tilt the head 
to one side and changes in gait were observed, 
which were identified by researchers and thought to 
be caused by encephalitis. 

Biochemical results 

The serum level of ALT, AST, GGT, ALP, creatine, 
urea, calcium, magnesium, glucose, phosphor, total 
protein, albumin, lipase, creatine kinase (CK) and 
creatine kinase-myocardial band are shown in      
Table 1, and the same parameters in the CSF are 
shown in Table 2 without cholesterol, Fe and LDH. 

Biochemical evaluations of the sera from both groups 
revealed statistically significant higher levels of AST, 
urea, glucose, CK (P<0.05) and LDH (P<0.01) levels, 
and statistically significant lower levels of ALT, ALP, 
cholesterol (P<0.05), Ca, TP (P<0.01), Mg, Albumin 
and Fe (P<0.001) levels in the MCF-diagnosed group 
of cattle than the healthy group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

PARAMETERS CONTROL (mean±std.err.) MCF (mean±std.err.) P 
ALT (U/L) 35.7±1.53 22.06±3.42 P<0.05* 
AST (U/L) 82.89±4.21 117.69±10.32 P<0.05* 
GGT (U/L) 20.56±1.31 24.08±1.70 P>0.05 
ALP (U/L) 64.79±3.77 46.06±4.82 P<0.05* 
Crea (mg/dL) 1.96±0.08 1.82±0.13 P>0.05 
Urea(mg/dL) 8.01±0.67 11.06±0.72 P<0.05* 
Ca (mg/dL) 9.15±0.11 7.55±0.32 P<0.01** 
Mg (mEq/L) 2.73±0.12 1.85±0.11 P<0.001*** 
Glu (mg/dL) 59.04±2.86 70.12±2.67 P<0.05* 
P (mg/dL) 5.42±0.34 4.62±0.26 P>0.05 
TP (g/dL) 7.06±0.15 5.75±0.23 P<0.01** 
Alb (g/dL) 3.08±0.13 2.42±0.7 P<0.001*** 
Lipaz (U/L) 2.79±0.19 2.57±0.19 P>0.05 
CK (U/L) 231.88±39 781.22±143.84 P<0.05* 
CK-MB (U/L) 84.03±10.01 62.43±6.84 P>0.05 
Chol (mg/dL) 84.89±3.88 67.47±4.99 P<0.05* 
LDH (U/L) 433.16±20.66 730.32±51.51 P<0.01** 
Fe (µmol/L) 19.45±1.26 9.04±0.77 P<0.001*** 

Table 1. Biochemical results obtained from the sera of control and MCF groups 
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Biochemical evaluations of CSF obtained from both 
groups resulted statistically significant lower levels of 
glucose (P<0.05) and statistically significant higher 
levels of Ca (P<0.01) and total protein levels 
(P<0.001) in the MCF-diagnosed group than the 
healthy group.  

Hematological results 

Results of hematological parameter levels are shown 
in Table 3. 

Hematological evaluations of whole blood obtained 
from both groups showed statistically significant high-
er levels of WBC, LYM%, PCT (P<0.05), LYM, PDW, 
PLT (P<0.01), RBC and Hct (P<0.001) in the MCF-
diagnosed group than the healthy group while statisti-
cally significant lower levels of MCH and MCHC 
(P<0.001) were observed.  

Cytological results 

The results of direct and cytospin slides of CSF are 
shown in Table 4. 

 

 

 

 

 

 

PARAMETERS CONTROL (mean±std.err.) MCF (mean±std.err.) P 

ALT (U/L) 5.45±0.45 6.01±0.78 P>0.05 
AST (U/L) 16.75±0.59 22.82±2.52 P>0.05 
GGT (U/L) 0.18±0.07 0.55±0.15 P>0.05 
ALP (U/L) 3.93±0.31 4.66±0.52 P>0.05 
Crea (mg/dL) 0.33±0.06 0.36±0.06 P>0.05 
Urea (mg/dL) 16.09±3.6 20.23±3.09 P>0.05 
Ca(mg/dL) 1.7±0.6 2.8±0.22 P<0.01** 
Mg (mEq/L) 2.07±0.22 2.32±0.3 P>0.05 
Glu(mg/dL) 49.21±2.10 34.60±3.63 P<0.05* 
P (mg/dL) 4.24±0.88 4.61±0.89 P>0.05 
TP (g/dL) 0.16±0.02 0.39±0.04 P<0.001* 
Alb(g/dL) 0.1±0.01 0.11±0.01 P>0.05 
Lipaz(U/L) 4.78±0.18 4.98±0.24 P>0.05 
CK(U/L) 7.23±0.35 7.32±0.27 P>0.05 
CK-MB(U/L) 2.01±0.59 2.66±0.30 P>0.05 

Table 2. Biochemical results obtained from control and MCF groups CSF's 

PARAMETERS CONTROL (mean±std.err.) MCF (mean±std.err.) P 

WBC 11.5±0.7 15.04±2.52 P<0.05* 
LYM % 51.06±2.15 55.33±1 .94 P<0.05* 

MON% 3.96±0.3 4.01±0.59 P>0.05 

GRA% 44.98±3.34 45.62±4.10 P>0.05 

LYM 5.45±0.21 7.16±1.2 P<0.01** 

MON 0.42±0.02 0.36±0.05 P>0.05 
GRA 4.18±0.7 4.71±0.4 P>0.05 

RBC 5.68±0.43 8.43±0.43 P<0.001*** 
MCV 50.15±1.33 45.32±2.05 P>0.05 
MCH 18.63±0.5 12.48±0.8 P<0.001*** 

MCHC 37.16±0.55 27.72±1.53 P<0.001*** 
Hct 28.21±1.89 37.05±1.35 P<0.001*** 

RDW 13.22±0.23 13.71±0.36 P>0.05 
Hb 10.43±0.56 10.17±0.60 P>0.05 
MPV 6.83±0.16 7.18±0.18 P>0.05 
PCT 0.18±0.04 0.37±0.06 P<0.05* 

PLT 229,2±36.57 467.26±62.63 P<0.01** 

PDW 5.05±0.85 7.61±0.45 P<0.01** 

Table 3. Hematological results obtained from Control and MCF groups 
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Direct smear and cytospin preparations were 
scanned at 200x magnification and evaluated at 400x 
magnification in cellular areas (Figure 1). The pres-
ence of epithelial cells was not observed in any of the 
preparations examined to assess cytopathic effect. 
The blood elements detected in the slides were 
thought to be secondary to the traumatization caused 
by the process, whereas the squamous epithelium 
was thought to be due to contamination during pas-
sage through the skin. 

In general evaluation of the preparations, it was con-
sidered that the existing numbers and proportions of 
inflammatory cells present were not too high for CSF 
according to the "human meningoencephalitis as-
sessment". As the central nervous system findings in 
cattle in the study group were limited or mild, the cy-
tological findings were evaluated according to the 
cases investigated. 

PCR results 

All of the 22 samples were detected as positive by 
nested-PCR (Figure 2) in the MCF group. A targeted 
238 bp of PCR product was visualized from the posi-
tive control DNA extract. 

 

 

 

 

Discussion and Conclusion 

In the aim of this study was to evaluate some physio-
logical and biochemical parameters of blood, serum 
and CSF, as well as to investigate cytological chang-
es that may occur in CSF and to evaluatetheir clinical 
significance in cattle clinically diagnosed with the 
head-eye form of MCF. To understand the pathogen-
esis of MCF, investigations based mainly on inflam-
mation, immune mediated organ failure, toxins and 
effects of virus are frequently evaluated in natural 
cases. However, it is very important to reveal all the 
organs, tissues and related markers influenced by the 
forms investigated in the researches in order to re-
veal the pathogenesis and effective mechanisms that 
are quite complicated due to the affected organs and 
systems in different forms of the disease. 

We determined specific clinical symptoms such as; 
high fever (39.5-41ºC), keratoconjunctivitis, resulting 
in excessive mucopurulent lacrimation and photopho-
bia, centripedal keratitis, corneal opacity, disphagia, 
redness of the mouth and nasal mucosa, nasal dis-
charge, necrotic and erosive lesions in the mouth and 

Case No Results 

CSF--0 A small number of lymphocytes and polymorphonuclear leukocytes (PNL) 
CSF--1 A small number of lymphocytes and a small number of macrophages 
CSF--2 Squamous epithelial cells compatible with contamination and a small number of macrophages 
CSF--3 Blood components (erythrocytes and PNL), a small number of lymphocytes and plasma cells 
CSF--4 A small number of PNL, lymphocytes and macrophages (Fig. 1) 
CSF--5 A large number of PNL and lymphocytes 
CSF--6 Squamous epithelial cells compatible with contamination and PNL's, lymphocytes and macro-

phages 
CSF--7 Hypocellular slides and a small number of PNL and lymphocytes 
CSF--8 Acellular slides 
CSF--9 Hypocellular slides and lymphocytes 

Table 4. Cytologic slide results obtained from MCF group CSFs (n=10) 

Figure 1. Degenerated macrophages and lympho-
cytes in CSF in MCF group (H&E, 400x). 

Figure 2. Nested-PCR product samplified from 
whole blood samples. 
Lane 1: positive control sample, Lane 2-7:nested-
PCR products (238 bp), Lane 8: negative control 
sample, M: 100 bp molecular weight marker 
(SolisBiodyne). 
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buccal papillae, enlargement in lymph nodes in all 
infected animals in this study. We have also detected 
the finding that can be seen secondary to encephali-
tis such as; somnolence, keeping the head on one 
side, anxious and shaky gait, indifference to the envi-
ronment etc. which are compatible with the reports 
for MCF (Masters et al., 2003; Radostits et al., 2007; 
Russel et al., 2009; Cunha et al., 2012; Headley et 
al., 2015; Lankester et al., 2016). Furthermore, the 
case history revealed that all the infected cattle were-
kept with sheep, which is a well-known source of 
infection in cattle (Roizman et al., 1992; Muller-
Doblies et al., 1998; Masters et al., 2003; Erkılıç et 
al., 2017).  

In the study, biochemical evaluations of the sera re-
vealed statistically higher levels of AST, urea, glu-
cose, CK (P<0.05) and LDH (P<0.01), and statistical-
ly lower levels of ALT, ALP, cholesterol (P<0.05), Ca, 
TP (P<0.01), Mg, albumin and Fe (P<0.001) in the 
group diagnosed with MCF-compared to healthy cat-
tle. These findings were found to be consistent with 
those previously reported (Hill et al., 1993; Dettwiler 
et al., 2011; Dabak et al., 2012). As albumin is a neg-
ative acute phase protein, it is considered normal for 
it to decrease during inflammatory events. It is known 
that this decrease is also common for Fe. The de-
crease in albumin and Fe obtained in our study was 
considered as compatible with the disease. In a study 
on ruminants with septicemia, it is suggested that low 
values of Ca, Mg, and P are due to anorexia and 
malabsorption (Çitil et al., 2004). Similar values ob-
tained in our study are probably due to the same clin-
ical symptoms. 

Biochemical evaluation of CSF from cattle diagnosed 
with MCF revealed that Ca (P<0.01) and total protein 
levels (P<0.001) were higher than in healthy cattle in 
the control group, and glucose (P<0.05) level was 
lower. The normal CSF protein level is less than 30 
mg/dL. This value was found by some investigators 
to be 36-98 mg/dL in MCF. Damage to the blood-
brain barrier causes the amount of protein in CSFto 
increase. Although this is usually explained by the 
amount of albumin in the blood, in some diseases it 
may also be caused by γ-globulin, which is over ex-
pressed by B lymphocytes in the nervous system. 
The CSF protein value obtained in our study is con-
sistent with those reported by researchers (Abate et 
al., 1998; Di Terlizzi and Platt, 2006; Stokol et al., 
2009; Scott, 2010; Pandey et al., 2015). Normal Ca 
values in CSF have been reported by researchers to 
be 1-1.5 mmol / L. Calcium is released from the cho-
roid plexus and its level is provided by an active sys-
tem. Plasma Ca level has no significant effect on Ca 
level in CSF. Some investigators have considered 
increased Ca in CSF as a marker of blood-brain bar-
rier damage, which in various studies is thought to 
reflect the increased CSF protein concentrations 
(Rutter and Smales, 1976; Di Terlizzi and Platt, 2006; 

Stokol et al., 2009; Scott, 2010; Pandey and al., 
2015).  

In our study, CSF glucose levels are lower in healthy 
animals. Normally, CSF glucose levels are directly 
related to blood glucose levels. The fact that the CSF 
glucose is 60-80% of the blood glucose levels indi-
cates that the functions of the central nervous system 
are normal. In our study, the values obtained from the 
CSF of MCF animals are 50% of the glucose values 
obtained from the sera of these animals. The low 
glucose level in CSF is also an important parameter 
for distinguishing bacterial/supportive meningitis from 
aseptic meningitis. Researchers have also reported 
that the low glucose level obtained from CSF is due 
to changes in the physiological function of the cho-
roidal epithelium and the consumption of pathogenic 
elements or leukocytes in the system (Abate et al., 
1998; Di Terlizzi and Platt, 2006; Pandey et al., 2015; 
Sri Rekha et al., 2015).  

Increased CK is usually a sign of muscle damage, 
but may also be elevated in the CSF in diseases of 
the nervous system. Although there is no direct rela-
tionship between serum level and CSF levels, in-
creases in CSF are considered to be indicative of 
poor prognosis in neurological diseases. In our study, 
serum CK levels were determined to be statistically 
significantly increased in MCF cases, but this in-
crease was not at levels that would make a statistical 
difference in the CSF of the same group. It has also 
been reported that increases in AST and CK in CSF 
may be an important indicator of myelin degeneration 
(Hill et al., 1993; Di Terlizzi and Platt, 2006). Although 
the CSF AST and CK values in our study were not 
statistically significant, the relative increases were 
present. 

In the present study, hematological evaluations of 
whole blood obtained from both groups showed high-
er LYM%, PCT (P<0.05), LYM, PDW, PLT (P<0.01), 
RBC and Hct (P<0.001) and lower MCH and MCHC 
(P<0.001) in the MCF group than in the healthy 
group. Although it was determined that the LYM, 
LYM%, RBC and Hct values obtained in the study 
were high in statistically different ratios compared to 
the healthy group, it was determined that these in-
creases obtained from the MCF group were within 
the reference values and that the relative increase in 
the WBC value was not statistically significant. It was 
found that the low values obtained at the MCH and 
MCHC levels are compatible with the values found by 
the researchers (Hill et al., 1993; Detwiller et al., 
2011; Kırbaş et al., 2013).  

In our study, the presence of epithelial cell was not 
observed in the cytological evaluation of CSF. Blood 
elements and squamous epithelium, which were rare-
ly detected in the slides, were thought to be related to 
traumatization during the procedure and contamina-
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tion through the skin. A total of nine cases were ex-
amined; in four of the cases macrophages, six of the 
cases polymorphonuclear leukocytes (PNL) and eight 
of the cases lymphocytes were detected cytologically. 
Normal CSF consists of smaller number than 10 
cells/μL of predominantly lymphocytes and neutro-
phils. In animals with encephalopathy, pleostosis is 
an important sign. In general, the lymphocytic mono-
nuclear response is more prominent in viral infec-
tions, whereas PNLs predominate in acute bacterial 
CNS disease. In a study of calves infected by bovine 
herpes   infested calves, the increase in CSF mono-
nuclear cells was also found to be more pronounced 
after day 21. It has been stated that the presence of 
macrophages in CSF may occur after destruction of 
cerebral tissue or cerebral hemorrhage and/or may 
be due to protein-energy malnutrition (Stokol et al., 
2009; Scott, 2010; Insemhagen et al., 2011).  

In this study, it was aimed to reveal the changes in 
cattle diagnosed with the head-eye form of MCF by 
physical examination and laboratory tests, which 
were brought to Teaching Hospital of Faculty of Vet-
erinary Medicine, as a whole by making CSF and 
blood biochemical, hematological and CSF cytologi-
cal examinations and it was considered that these 
values, which have been studied in this disease very 
limited other viral diseases effecting the nervous sys-
tem of cattle, would be the reference for future stud-
ies. As a result, in this study, although there were 
statistically significant differences in many biochemi-
cal parameters in blood serum, it was determined 
that especially ALB, Fe and Mg values showed great-
er differences, while TP, Glu and Ca values in CSF 
were statistically different. Many haematological pa-
rameters were found to be statistically different. 

References 

Abate O, BolloE, Lotti D, Bo S. Cytological, immuno-
cytochemical and biochemical cerebrospinal fluid 
investigation in selected central nervous system 
disorders of dogs. Zentralbl Veterinarmed B 1998; 
45(2): 73-85. 

Andrews AH. System and other conditions. Andrews 
AH. Blowey RW. Boyd H. Eddy RG. eds. In: Bo-
vine Medicine Disaese and Husbandry of Cattle. 
Second Edition. Oxford, UK: Blackwell Science 
Ltd, 2004; pp. 935-6.  

Crawford TB, O’toole D, H Li. Malignant catarrhal 
fever. Howard JL. Smith RA. eds. In: Current Vet-
erinary Theraphy Food Animal Practice. Forth Edi-
tion. Philadelphia, USA: Saunders, 1999; pp.307-
9. 

Cunha CW, Gailbreath KL, O'toole D, Knowles 
DP,Schneider DA, White SN, Taus NS, Davies CJ, 
Davis WC, Li H. Ovine herpesvirus 2 infection in 
American bison: Virus and host dynamics in the 

development of sheep-associated malignant ca-
tarrhal fever. Vet Microbiol 2012; 159(3-4): 307-19. 

Çitil M, Karapehlivan M, Güneş V, Atakişi E, Uzlu E. 
Konzentrationen der sialinsauren und auswegahl-
ten biochemischen parametern bei kalbern mit 
dem verdacht auf septikamie. Kafkas Univ Vet Fak 
Derg 2004; 10(1): 19-22. 

Dabak M, Bulut H. Outbreak of malignant catarrhal 
fever in cattle in Turkey. Vet Rec 2003; 152(8): 
240-1. 

Dabak M, Dabak DO, Karapınar T, Bulut H. Vitamin 
D status in cattle with malignant catarrhal fever. J 
Vet Med Sci 2012; 74(1): 125-8.  

Dettwiler M, Stahel A, Kruger S, Gerspach C, Braun 
U, Engels M, Hilbe M. A possible case of caprine-
associted malignant catarrhal fever in a domestic 
water buffalo (Bubalus bubalis) in Swizerland. 
BMC Vet Res 2011;  7(78): 1-6. 

Dewals BG, Vanderplasschen A. Malignant catarrhal 
fever induced by Alcelaphine herpesvirus 1 is 
characterized by an expansion of activated 
CD3+CD8+CD4- T cells expressing a cytotoxic 
phenotype in both lymphoid and nonlymphoid tis-
sues. Vet Res 2011; 42(1): 95.  

Di Terlizzi, R, Platt S. The function, composition and 
anaysis of cerebrospinal fluid incompanion ani-
mals: Part I-Function and composition. Vet J 2006; 
172: 422-31. 

Erkılıç EE, Öğün M, Kırmızıgül AH, Adalı Y, Ermutlu 
CŞ, Eroğlu HA, Kükürt A, Çitil M, Uzlu E. Determi-
nation of some oxidative stress and inflammation 
markers in serum, blood and CSF in cattle with 
head-eye form of malignant catarrhal fever. Kafkas 
Univ Vet Fak Derg 2017; 23(4): 515-9. 

Headley SA, Pimentel LA, Oliveira VH, Toma HS, 
Alfieri AF, Carvalho AM, Dos Santos MD, Alfieri 
AA. Transplacental transmission of ovine herpesvi-
rus 2 in cattle with sheep-associated malignant 
catarrhal fever. J Comp Pathol 2015; 153(4): 206-
11. 

Hill FI, Arthur DJ, Thompson J. Malignant catarrhal 
fever in a swamp buffalo (Bubalus bubalis) calf in 
New Zealand. NZ Vet J 1993; 41(1): 35-8. 

Insernhagen AJ, Cosenza M, Da Costa MC, Medici 
KC, Balarin MR, Bracarense AP, Alfieri AA, Lisboa 
JA. Asymptomatic encephalitis in calves experi-
mentally infected with bovine herpesvirus-5. Can 
Vet J 2011; 52(12): 1312-8.  

Kırbaş A, Oruç E, Özkanlar Y, Sözdutmaz I, Aktaş 
MS, Sağlam YS. Sheep-associated malignant ca-
tarrhal fever: First report in a calf in Northeastern 



93 

CSF cytology, biochemistry and hematology in cattle with MCF…                                             Erciyes Üniv Vet Fak Derg 2023; 20(2): 86-93 

Turkey. Isr J Vet Med 2013; 68(3): 195-200. 

Lankester F, Russell,GC, Lugelo A, Ndabigaye A, 
Mnyambwa N, Keyyu J, Kazwala R, Grant D, Per-
cival A, Deane D, Haig DM, Cleaveland S. A field 
vaccine trial in Tanzania demonstrates partial pro-
tection against malignant catarrhal fever in cattle. 
Vaccine 2016; 34(6): 831-8. 

Liggit HD, DeMartini JC. The pathomorphology of 
malignant catarrhal fever, I-Generalized Lymphoid 
Vasculitis. Vet Pathol 1980a; 17(1): 58-72. 

Liggit HD, DeMartini JC. The pathomorphology of 
malignant catarrhal fever, II-Multisystemic Epitheli-
al Lesions. Vet Pathol 1980b; 17(1): 73-83. 

Masters AM, Galvin DA, Cousins DV. Sequence vari-
ation at a BmyI/RsaI restriction site in ovine herpes 
virus 2. Mol Cell Probes 2003; 17(5): 211-4. 

Metzler AE. The malignant catarrhal fever complex. 
Comp Immun Microbiol Infect Dis1991; 14(2): 107-
24.  

Muller-Doblies UU, Li H, Hauser Adler H, Ackermann 
M. Field validation of laboratory tests for clinical 
diagnosis of sheep-associated malignant catarrhal 
fever. J Clin Microbiol 1998; 36(10): 2970-2. 

Pandey P, Jha B, Shrestha A. Cytological and bio-
chemical profile of cerebrospinal fluid from menin-
gitis patients. ACCLM 2015; 1(1): 2-5. 

Radostits OM, Gay CC, Hinchcliff KW, Constable PD, 
eds. Viral diseases characterized by alimentary 
tract signs. In: Veterinary Medicine, A textbook of 
the diseases of cattle, sheep, goats, pigs and 
horses. Tenth Edition. UK: Elsevier, 2007; pp.1245
-8.  

Roizman B, Desrosiers RC, Fleckenstein B, Lopez C, 
Minson AC, Studdert MJ. The family herpesviri-
dea: An update. Arch Virol1992; 123(3-4): 425-9.  

Russell GC, Stewart JP, Haig DM. Malignant catarrh-
al fever: A review. Vet Journal 2009; 179(3): 324-
35. 

Rutter N, Smales OR. Calcium, magnesium and glu-
cose levels in blood and CSF of children with fe-
brile convulsions. Arch Dis Child 1976; 51(2): 141-
3. 

Sambrook J, Fritch EF, Maniatis T, eds. Molecular 
Cloning: A Manual. Second Edition. New York, 
USA: Cold Spring Harbor Laboratory Press, 1989. 

Scott PR. Cerebrospinal fluid collection and analysis 
in suspected sheep neurological disease. Small 
Rumin Res 2010; 92: 96-103. 

Smith BP. Malignant Catarrhal Fever. In: Large Ani-
mal Internal Disease, Second Edition. USA, Mos-
by, 1996; pp.814-6.  

Sri Rekha P, Sarada U, Venkateswarlu U, Reddi 
Narseh P. Study of biochemical profile in viral 
meningitis. IOSR-JDMS 2015; 14(3): 45-7. 

Stokol T, Divers TJ, Arrigan JW, McDonough SP. 
Cerebrospinal fluid findings in cattle with central 
nervous system disorders: A retrospective study of 
102 cases (1990-2008). Vet Clin Pathol 2009; 38
(1): 103-12. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Rutter%20N%5BAuthor%5D&cauthor=true&cauthor_uid=1259460
https://www.ncbi.nlm.nih.gov/pubmed/1259460
https://www.ncbi.nlm.nih.gov/pubmed/?term=%22Smales%20OR%22%5BAuthor%5D&cauthor=true&cauthor_uid=1259460

