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- SUMMARY

~ The present investigation was carried on 35 Ose-
. mian sheep (3years old) in Borg El-Arab, Alex-
andria province, Egypt. Coenurosis syndrome
was observed in 15 of them and was confirmed
by finding Coenurus cerebralis cysts in the
brains of two slaughtered sheep. The observed
* clinical signs were anorexia, the animal holds its

head to one side and turns in circles.

Erythrogram picture of sheep showing coenurosis
“syndrome revealed significant decrease in hae-
" moglobin, RBCs count, packed cell volume and
~ mean corpuscular haemoglobin concentration to-
‘ gether with a significant increase in the mean cor-

puscular volume.

Serum biochemical analysis revealed significant
decrease in total proteins, albumin and A/G ratio

¢ together with slight increased serum globulins.
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Serum enzyme activities of the aspartate amino-
transferase (AST) and creatine phosphokinase
(C.PK.) were significantly increased. Serum li-
pogram values Qf_ affected sheep showed signif-
cant increase of tortal lipids, total cholesterol, tria-

cylglycerol, high density lipoproteins (HDL), low |
dehsity lipoproteins (LDL), very low density li-
poproteins (VLDL), free fatty acids and phospho-
lipids. Vitamins “A” and “E” were significantly
decreased in sheep showing coenurosis syn-

drome.

It was concluded that coenurosis is a chronic de-
peletating disease that affects the general health

condition and productivity of infected sheep.

INTRODUCTION

Coenurosis is a disease caused by invasion of the
central nervous system by Coenurus cerebralis,

the larval stage of the tape worm Taenia multi-



ceps. Sheep become infested with Coenurus ce-
rebralis after ingestion of pastures contaminated
with the cestode eggs that hatch in the small in-
testine and invade the central nervous system via
blood stream. The cyst development leads to par-
ticular neurological symptoms that usually re-
ferred to as “gid” or “staggers;’ and sometimes
death (Soulsby, 1982 and Smith, 1996). Affected
sheep shows symptoms of ataxia, head tilt, cir-
cling and hyperthesia (Skerritt and Stallbumer,
1984).

Coenurosis of sheep had been recorded repeated-
ly by many authors all over the world. In Egypt,
Ezzat (1960) and Soliman (1961) isolated Coen-
urus cerebralis cysts from sheep brain. Hosney et
al. (1972) reported that coenurus cysts were
found in sheep at the western coast of Libyan
desert; Behera, Tahreer and Fayoum provinces.
Aly et al. (1999) recorded 4.6% infestation rate
among sheep herd in one farm at Kafr El-Sheikh

Governorate.

Few of the reviewed literatures dealt with the
haematological and serum biochemical altera-
tions of infested sheep, among them was Clark
(1969) who recorded a drop in haemocytic pa-
rameters, serum albumin, and elevated serum
globulin during coenurosis. Aly et al. (1999) re-
ported a significant decrease in RBCs counts,
haemoglobin concentration and packed cell vol-
ume together with a significant increase in the ac-
tivity of serum AST, ALT and C.P.K.
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The present investigation aimed at studying cer-
tain haematological and serum biochemical
changes that accompanies coenurosis syndrome in

the examined sheep.
MATERIAL AND METHODS

Samples:

Whole blood on anticoagulant and blood for ser-
um samples were collected from 15 (3 years old)
Osemian sheep showing symptoms of neurologi-
cal signs, in Borg El-Arab, Alexandria Governo-
rate. Coenurosis was confirmed by finding Coen-
urus cerebralis cysts in the brain of two
slaughtered sheep showing the same given symp-

toms.

Similar samples were also collected from another
20 (3 years old) apparently healthy sheep under

the same system of nutrition, in the same locality.

Methods:

Blood Samples: were examined for haemoglobin
concentration (Hb), red blood celis counts (RBCs)
and packed cell volume (PCV). The mean corpus-
cular volume (MCV), mean corpuscular hacmog-
lobin (MCH) and mean corpuscular haemoglobin
concentration (MCHC) were determined accord-

ing to Schalm, et al. (1975).

Serum samples: were analyzed for the proteino-
gram values total protein, according to Hoffmann

and Richterrich (1979); albumin and globulin,
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Doumas et al. (1971). The serum enzyme activi-
ties for the aminotranseferases (AST and ALT),
were measured according to the method de-
scribed by Reitman and Frankel (1957) and the
creatine phosphokinas {(C.P.K.) were measured

according to Rosano et al. (1976).

Total lipids were measured according to the
method described by Knight et al. {(1972); total
cholesterol, Watson (1960); triacylglycerol, Fos-
sati and Principe (1982); free fatty acids, Schuster
{(197%;
(1950); and the highdensity lipoproteins (HDL),
low density lipoproteins (LDL) and very low den-

phospholipids, Zilvermit and Davis

sity lipoproteins (VLDL), according to Lopez-
Virella et al. (1977). The fat-soluble vitamins A
and E were also measured according to Dann and
Evelyn (1938) and Quaife and Dju (1949) respec-
tively.

Statistical analysis of the obtained data and for
computing the mean, standard error and students
“t”

test for significance was carried on according
to Snedicor and Cochran (1976).
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RESULTS

The observed clinical signs of coenurosis are
mainly nervous disorders, the sheep hold its head
to one side and turn in circle. The affected sheep
show signs of inappetance, depression and wan-
ders away from the flock. Coenurus infestation
was confirmed by the presence of Coenurus ce-
rebralis cysts in the parietal regions of the cere-

bral hemisphere of two slaughtered sheep.

Table (1) shows the erythrogram values of sheep
showing coenurosis syndrome in comparison to
those of apparently healthy controls under the

same system of nutrition.

Tables (2 and 3) show results of the studied ser-
um biochemical parameters of sheep showing co-
enurosis syndrome in éomparison to those of ap-
parently healthy controls under the same system

of nutrition.
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Table (1): Erythrogram values of sheep showing coenurosis syndrome (n=15)
in comparison to apparently healthy control (n=20).

Parameter Con(trrlzlzgl)leep Affe(cl:i(: ?)hecp
Haemoglobin 8.90£0.20 5.67*%*+ (.12
gm/dl
R.B.Cs 9.23+£0.98 6.11*** £ (.35
106/ ml
P.C.V. 34.53+0.98 30.00%* £ 0.85
%
MC.V. 37.41£0.78 49.15*** + 1.35
Fl
M.C.H. 9.63 042 928 +029
P.G.
M.CH.C. 25.75+0.85 18.79*** + 0.82
gm /dl
** = Significant at P< 0.01
ok

Table (2): Proteinogram values and certain serum enzyme activities of sheep show-
ing coenurosis syndrome (n=15) in comparison to apparently healthy

= Significant at P< 0.001

control (n=20).

Parameter Control Sheep Affected Sheep
(n=20) (n=15)
Total proteins 6.84 +0.22 5.60%¥* £0.19
gm/dl
Albumin 338+0.03 2.00*** £ 0.08
gm/dl
Globulins 346+0.03 3.60* +005
gm / dl
A/G 0.98 £0.03 0.56*%* +0.02
Ratio
AST 36.28 + 0.68 43.87*** £ 131
U/l
ALT 2835+ 1.75 30.19 +0.88
U/l
C.PK. 20.07 £ 0.65 15.46%** + 0.53
U/l
** = Significant at P< 0.01
ok ok

= Significant at P< 0.001
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Table (3): Serum lipogram, vitamin A and vitamin E values of sheep showing coenurosis
syndrome (n=15) in comparison to apparently healthy control (n=20)

Parameter Control Sheep Affected Sheep
(n=20) (n=15)
Total lipids 384.53 £ 8.74 438.44*** + 6.49
mg / dl
Total chelesterol 148.02 +2.75 181.93%** + 2,70
mg / dl
H.D.L. 29.60 £0.58 37.47%*%* £ 0.71
mg / dl
LD.L. 105.80 £ 1.97 133.97*%* + 0.02
mg / dl
V.LDL. 7.85+0.29 11.26%** £ 0.83
mg /dl
Free fatty acids 2.7010.03 2.93%** +0.05
m.mol /]
Triacyl glycerol 37.11£0.92 56.58*** + 1.78
mg/dl
Phospholipids 173.88 +2.62 195.01%** 1 2.44
mg / di
Vitamin A 47.10+ 1.75 40.66%* +1.48
1.U./1
Vitamin E 557.00+£9.98 524.00%* *6.11
He / dl

** = Significant at P< 0.01
*¥** = Significant at P< 0.001

DISCUSSION

The observed clinical signs of ataxia, tilting of
~tne head and circling of affected sheep agreed
with the symptoms described by Aly et al. (1999)
and greatly indicated coenurosis infestation in the
examined sheep. Finding Coenurus cerebralis

cysts in the parietal regions of the cerebral hemi-

sphere of two slaughtered affected sheep con-

firmed the diagnosis,
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Table (1) presented significant decrease in hae-
moglobin, red blood cells (R.B.Cs.) counts,
packed cell volume (PCV), mean corpuscular
haemoglobin concentration (MCHC) together
with significant increase in the mean corpuscular

volume (MCV).

The observed haematological changes agreed

with those reported by Clark (1969), Huss et al.
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(1994) and Smith (1996); and could be attributed
the chronic inflammatory changes, cellular infil-
tration, haemorrhage and perivascilar coughing
reported by Sharma et al. (1998). Existence of
Coenurus cerebralis cysts lead to suppression of
the natural defense mechanism and the cellular
response of the immune system that reflect itself
on the haemopoietic system and interfere with the
formation and or destruction of cells that parallel
with the severity of infection (Parums, 1996; Lee
et al. 1996 and Kaneko et al. 1997).

Table (2) revealed significant decrease of total
protein, albumin and A/G ratio among sheep with
coenurosis syndrome. Such results agreed with
those reported by Clark (1969) and Aly et al.
(1999) and could be attribated to the albumin loss
into the oedematous fluid associated with Coen-

urus cerebralis infestation (Clark, 1969).

The observed significant increase of serum glob-
ulins might be associated with the response of the
immune system (Kaneko, 1989). The significant-
ly decreased A/G ratio could be a matter of the
increased serum globulins accompanied with de-

creased serum albumin (Kaneko, 1989).

Table (3) shows significant increases in the total
lipids, total cholesterol, triacyl glycerol, free fatty
acids, phospholipids and the high, low and very

low-density lipoproteins.
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The significantly increased lipogram values in
sheep showing coenurosis syndrome might be at-
tributed, in one part, to the strong lytic activity of
Coenurus cerebralis cysts on brain tissues that
contain 51- 54% lipids (Oser, 1979). On the other
hand, the increased serum lipids could be a re-
sponse for a coenurus growth factor similar to the
plerocercoid growth factor reported by Phares
and Carroll (1977) during plerocercoid infestation

of male hamesters.

The observed significant decrease of the fat solu-
ble vitamins (vitamins A and E) could be attribut-
ed in one part to nutritional influence (ceased
food uptake) accompanied with the nervous mani-
festations of coenurosis syndrome. On the other
hand the significant lowered serum protein (table,
2) interfere with the synthesis of a retinol binding
protein necessary for the transportation of vita-

mins in plasma (Kaneko, 1989).

From the results of this investigation it could be
concluded that Coenurus cerebralis (the larval
stage of Taenia multiceps) is a chronic debilitat-
ing disease that affects the general health condi-
tion of infested sheep and is quite responsible for
this problem. Parasitologic examination of dogs
associated with sheep rearing is of great impor-
tance. Close contact of sheep with stray dogs
must be avoided and sanitary disposal of the cysts
is obligatory to prevent perpetuation of the dis-

ease into sheep farms.
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