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Polioencephalomalacia (PEM) also 
called cerebrocortical necrosis (CCN) 
is a nervous condition affecting sheep, 
cattle, goats and to a less extent, other 
species characterised by clinical signs 
of dullness, blindness, muscle tremors 
nystagmus, opisthotonus, head pres-
sing, recumbency and death (Blood 
et al. 1989). 

In the United States the disease 
was first reported by Jensen et al. 
(1956). PEM was reported in IvTewzea-
land (Hartley and Karter, 1959). The 
British workers (Terlecki and Markson, 
1961; Spence et al. 1961) subsequently 
reported cerebrocortical necrosis in 
detail in sheep and cattle. Polioence-
phalomalacia was reported in Austra-
lian sheep (Nicol, 1962), adult British 
cattle (Harris, 1962) and French cattle 
(Besson and Lebosse, 1970). In addi-
tion to cattle and sheep, PEM was 
diagnosed in a goat (Manktelow and 
Reid, 1963) and a deer (Kurtz and 
Karns, 1969). In India the disease was 
reported by Tanwar et al. (1983) and 
Tanwar (1987). 

Materials and Methods 
Twelve apparently healthy buffalo 

calves (2 female and 10 male) of 4 to 8 

months of age were taken for experi-
mental study. These animals were 
maintained on standard maintenance 
ration. consisting of Wheat straw 
(Triticum vulgare) supplemented with 
conentrates prior to and during the 
course of experiment. Water was 
made available ad libitum. All the 
buffalo calves were dewormed with 
Fenbendazole (5 mg/kg body weight) 
and sprayed with 0.5% malathion two 
weeks before the start of experiment. 

All the twelve buffalo calves were 
drenched with 20~/a amprolium soluble 
powder (Merivet, Bombay, India) at a 
dose of 15 g per animal perjday during 
the first week, 20 g per animal per day 
during the second week, 25 g per ani-
mal per day during the third week and 
so on with an increment of 5 g per week. 
Amprolium powder was dissolved in 
2C0-300 ml of tap water just before 
administration. Amprolium drenching 
was continued till the onset of signs. 
of PEM. 

After the onset of clinical signs, 
they were divided into two groups. 
Group I: Six animals-treated with 
thiamine HCl C. 10 mg/kg I. M. at 
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4 hours interval till clinical recovery 
Group II: Six animals-left untreated 
till death (control animals). 

The details of amprolium admini-
stration and time taken for the appea-
rance of clinical signs are presented 
in Tables ,1 and 2. 

Results 

The clinical signs of polioence-
phalomalacia were observed between 
22 to 45 days of amprolium admini-
stration in all the buffalo calves. The 
details of clinical signs observed 
are presented in Tables 3 and 4. 

Initially, the clinical signs observed 
were lacrimation, depression, dullness 
anorexia, rigid stance, raising of head, 
sianding motionless for several hours. 
There were muscle tremors and 
abnormal posture and gait. Abnor-
malities of posture and gait were 
characterised by ataxia, kyphosis and 
abduction of hind limbs. Gait changes 
were observed only when the animals 
were made to walk. Steps were slow 
and deliberate relative to gait. All 
calves appeared anxious if forced to 
walk, and each one extended its neck 
and head to maintain stability. Rumi-
nations were present inspite of 
anorexia the frequency of ruminal 
motility was reduced from 1-2~minute 
initially to 1-5 minutes at the onset of 
signs. At this stage, the calves were 
reluctant to walk and preferred to 
stand in isolation for long time. These 
symptoms continued for 1 to 2 days 
and there after the calves developed 
muscular weakness, blindness, lateral 
recumbency and tonic-clonic convul-
sions. Due to muscular weakness, 
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the calves had difficulty in maintaining 
their balance and fell on ground 
repeatedly. The animals belonging 
to group-I were treated with thiamine 
HCl at this stage. The animals of 
group-II were left untreated. Hence 
the clinical signs progressed further 
in them. In lateral recumbency, hori-
zontal nystagmus, hyperaesthesia, 
dorso-lateral strabismus, pupillary 
dilatation, congestion of scleral blood 
vessels were noted. Tonic-clonic 
convulsions consisted of extensor 
rigidity of thoracic limbs, paddling 
movements of the pelvic and thoracic 
limbs. Eye preservation or menace 
reflex was absent in all the animals 
and.pupillary light reflex was present 
in all the animals. There was frequent 
micturition and the amount of urine 
voided was in small quantities. Sus-
pension of rumination and ruminal 
movements were observed in later 
stages of the disease. All the calves 
had congested conjunctiva. 

Three calves belonging to 
the control group and five calves 
belonging to the treated group exhi-
bited marked kyphosis and mani-
fested marked opisthotonus. When 
these calves were made to walk; there 
was lifting of forelegs followed by 
falling on the ground. During this 
phase, head was thrown from side to 
side and severe paddling movements 
and rigidity of legs were noticed. This 
resulted in injury around eyes, horns, 
hips and legs. Three animals of control 
group and two animals of treated 
group exhibited hyperaesthesia during 
the different stages of the disease. One 
animal each from both control and 
treated groups exhibited different 
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Table 1. Details of amprolium administration in control calves 

Sl. No. 

Untreated control calves 

Buffalo 
calf No. Age 

Days of 
amprolium 

administration 

Total quantity 
of amprolium 
given (g) 

No. of days till 
death after onset 
of clinical signs 

1 3 6 months 28 630 3 days 
2 4 5 months 28 630 2 days 
3 5 8 months 30 600 1 day 
4 10 7 months 32 730 2 days 
5 11 6 months 38 993 1 day 
6 12 6 months 40 1075 3 days 

Table 2. Details of amprolium administration and thiamine therapy in treated 
calves 

Thiamine HCl treated group 
Buffalo Days of Total quantity No. of No. of days 

SI.No. calf No. Age amprolium of amprolium thiamine for clinical 
admini- given (g) injections recovery* 
stration given 

1 1 6 months 22 450 3 1 day 
2 2(18) 6 months 25 540 3 2 days 
3 6 5 months 34 840 5 5 
4 7 7 months 40 1075 3 3 
5 8 6 months 44 1245 3 3 
6 9 6 months 45 1290 3 3 

' Clinical recovery=normal posture and gait, feeding and ruminating recovery of menace 
reflex 

degrees of torticollis. There was 
oedema of optic disc in five untreated 
control animals and four treated calves 
on examination of fundus of eye with 
ophthalmoscope. The margins of the 
optic disc were indistinct. In advanced 
stages, convulsions became weaker 
and prostration and coma supervened. 

Temperature, heart rate and respi-
ratory rate fluctuated within normal 
range in all the calves. However, the 
temperature became subnormal 

(~96"F) with stertorous respiration, 
prior to death in control calves. All the 
calves belonging to the control group 
died within 1-3 days after the onset of 
clinical signs of polioencephalomalacia. 

Discussion 
1vlcGuirk (1987) stated that the 

cerebral oedema and neuronal necrosis 
resulted in nervous signs. Anorexia 
was observed in all the PEM affected 
buffalo calves. Bai et al. (1970) opined 
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Table 3. Clinical signs observed in amprolium fed control buffalo calves 

Clinical sign 
Calf number 

3 4 5 10 11 12 

General 
Depression + + + + 
Lacrimation + + 
Anorexia + + + + 
Salivation 
Frequent micturition + + + + 
Rigid stance + + 
Posture 
Kyphosis — ~ t + + 
Torticollis — + 
Lateral recumbency + + + + + 
Gai t 
Ataxia + ~- + + + + 
Circling 
Circular abnormalities 
Nystagmus + + 
Strabismus 
Photophobia 
Papilledema + + + 
Eye reflexes 
Menace reflex 
Pupillary light reflex + + -I- + -~ + 
Involuntary movement 
Tremors + + 
Tonic-clonic 

convulsions + -F- + + - + 
Hyperaesthesia + -}- — -I-

-}- =Sign present; — = Sign absent 

that the decrease in transketolase 
activity might be one of the biochemi-
cal lesions related to the development 
of anorexia. Similarly Read and Kar-
zington (1982) suggested that decline 
in intestinal mucosal transketolase 
activity was a contributing factor 
leading to anorexia. 
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Torticollis observed in two buffalo 
calves (one from each group) which 
might be due to cerebral lesion or 
vestibular system disturbances. . 

Strabismus .and nystagmus were 
inconsistent signs as reported by 
Little. and Sorensen (1969). Strabismus 
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Table 4, Clinical signs observed in amprolium fed treated buffalo calves 

Calf number 
Clinical sign 

1 2 6 ? 8 9 

General 
Depression + + 
Lacrimation + + 
Anorexia + + 
Salivation 
Frequent micturition + + 
Rigid stance 
Posture 
Kyphosis -!-

+ 

+ 

Torticol]is 
Lateral recumbency + -}-
Gai t 
Ataxia + + 
Circling 
Ocular abnormalities 
Nystagmus 
Strabismus 
Photophobia + -}-

+ 

+ - 

+ 

Papilledema 
+ + 

+ 

Eye reflexes 
Menace reflex 
Pupillary light reflex 

+ 

+ 

+ + -I- + 
Involuntary movement 
Tremors 

+ + 

Tonic-clonic 
convulsions 

Hyperaesthesia 

+ =Sign present; — = Sign absent 

was due to stretching of trochlear nerve 
while nystagmus was due to vestibular 
system dysfunction (Blood et al. 1989). 

Papilledema was observed in nine 
buffalo calves. McGuirk (198?) while 
reviewing PEM, stated that papille-
dema was present inconsistently. 
The papilledema might be due to 

cerebral oedma or increased intra-
cranialpressure. 

In all the six control buffalo calves, 
heart rate had decreased in the termi-
nal stages of the disease. Bradycardia 
was observed in cattle (Reid et al. 
196?) and horses (Cymbaluk etal. 19?8) 
Hove*ever, Blood et al. (1988)- described 
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that the heart rate was variable in PEM 
and hence was not a reliable diagnostic 
criterion. Bradycardia observed in 
the present study might be due to 
decreased carbohy drate utilization 
in thiamine deficiency. 

Summary 

Twelve apparently healthy buffalo 
calves of 4-8 months of age were 
drenched with amprolium till the appe-
arance of clinical signs of PEM. Sequ-
ential clinical signs were recorded in 
these buffalo calves. The clinical signs 
of PEM appeared between 22 to 45 
days from the start of amprolium 
administration. The signs observed 
were lacrimation, depression,anorexia, 
ataxia, raising of head, prolonged 
standing with abduction of limbs, 
frequent micturition, blindness, f opis-
thotonus, lateral recumbency, absence 
of menace reflex, nystagmus, s#rabis-
mus, coma and death. 
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