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Introduction

Neurologic disorders in feedlot cattle are common.
These “brainer” cases often occur sporadically and do
not warrant diagnostic investigation. The occurrence
of this recently recognized neurologic disorder warrants
investigations to establish a definite diagnosis when
purebred Simmental calves are affected and parentage
data may be available.

In excess of 30 cases have been confirmed since
this disorder was first reported in the USA in 1991.3
Many more cases were reported by owners but no data
was available to confirm the diagnosis. Due to its clini-
cal similarity to many currently recognized conditions
and lack of familiarity with the disease it likely goes
undiagnosed in most feedlots. The disease was first
described in Australia in 1989 and Australian cases were
clinically and pathologically similar to those reported
in North America.?**% The American cases have been
reported in Oregon, Iowa, Kansas and North Dakota.
As diagnostic criteria were well established by 1994,
cases may have been diagnosed at other laboratories
and not reported to the program.® Most recent cases
were examined in the fall of 1997 indicating the prob-
lem persists in North American cattle populations.

Clinical Findings

This syndrome occurs in 5-12 month old Simmen-
tal calves. Symptoms often occur a few weeks but occa-
sionally a month or more after entering the feedlot.
Ataxia is the first symptom noted by the pen riders. The
ataxia ranges in severity at onset, likely dependent on
the astuteness of the observer. Toe dragging, knuckling
and difficulty rising is first seen. Mild weakness and
swaying of hind quarters is common. Symptoms could
be exacerbated by turning calves in a tight circle. One
owner noted that several affected calves could be cap-

tured after a short and vigorous run when they would
collapse and remained recumbent for approximately 5
minutes. Calves then regained the ability to rise and
attempt escape. This was not observed in all cases and
could be an unusual expression of the condition. Af-
fected calves became recumbent and would remain down
and most often sternal (Fig. 1). Cranial nerve function
appeared intact and calves appeared aware of surround-
ings. Difficulty rising was expressed as rising on the
front limbs first and extreme difficulty was encountered
as calves attempt to move the rear limbs beneath the
body. The disease is slowly progressive and all calves
eventually became recumbent and were destroyed.
Calves have survived 1 month or longer with moderate
clinical signs. Generally calves were sacrificed 3-6 weeks
from onset. A few calves succumbed faster but perhaps
early signs were missed. Mild fever, tachycardia and
tachypnea were seen in calves but may have been re-
lated to struggle, anxiety and resisting restraint or con-
current disease.
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Figure 1. Clinically affected 10 month old Simmental
calf. Calf is sternal and unable to rise.
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Contrary to one published report reporting high
aluminum and low copper levels in affected calves, trace
mineral status appeared unrelated as accessed by ICP
analysis on liver.?® Elevated blood lactate has been re-
ported in affected calves.® The elevated lactate suggested
possible disruption of aerobic metabolism. Cytochrome
C oxidase activity was assayed in brain and cardiac
muscle of three calves and was normal.

The syndrome can be differentiated clinically from
polio, Hemophilus somnus, nervous coccidiosis, and or-
ganophosphate toxicosis by the absence of cranial nerve
involvement, blindness, opisthotonos, and spontaneous
seizure activity. It may be more difficult to distinguish
from spinal rabies, spinal injury, grub reactions, or a
vertebral body abscess. The disease has only been de-
scribed in Simmental cattle and their crosses. The
breed background was a good indicator of when to in-
clude the syndrome in the differentials. The clinical
signs initially were those of spinal origin. The nuclei
involved coordinate fine motor control of cerebral-spi-
nal impulses and lesions within them affected coordi-
nation.

Pathology

The characteristic lesion can be seen grossly. The
lesions were quite small and most easily observed after
formalin fixation. The lesions were 4-6 mm and occurred
in a bilateral symmetrical pattern just cranial to the
obex (Fig. 2). The lesions were grey, depressed foci and
affected the olivary and other brainstem nuclei (Fig. 3).
The lesions were just lateral to the 4th ventricle in the
dorsal brainstem and progressing caudally lesions were

Figure 2. Locations of lesion near the obex. Serial
sections 0.5 cm apart should reveal gross lesions in af-
fected calves. c - cerebellar peduncle, 1 - level of the
lesion, o - obex.

Figure 3. Gross lesions near the obex. Dorsal lesions
are from anterior segments and ventral lesions from
nearest the obex.

present in the ventral lateral brainstem. If the appro-
priate level of brainstem was sectioned, 4 distinct foci
were found. Lesions in the spinal cord and thalamus
were seen but were far less common. The lesions near
the obex were always present and are considered diag-
nostic for this disorder.

Histologic examination revealed liquefaction and
rarefaction of neuropil. Neurons were present within
the lesions and appeared intact with loss of extended
cell processes. Vascular structures were present within
the rarefied foci and appeared reactive. Endothelial cells
were hypertrophied. Occasional spongiosis was present
in adjacent white matter.

Conclusion

The cause of the syndrome remains a mystery. The
single breed affected suggests a genetic etiology. The
mechanism of inheritance has not been proven. Low
incidence in affected populations would suggest a re-
cessive, or perhaps maternal inheritance. Leighs’ syn-
drome in children has similar clinical and pathological
features. The syndrome in children is caused by a vari-
ety of metabolic defects. Cytochrome C oxidase defi-
ciency, most commonly, and biotinidase deficiency have
been described.! Several cases of Leighs’ syndrome ap-
pear to be maternally inherited. Generally I have rec-
ommended culling dams of affected calves and consid-
eration be given to culling sires. Herds which have ex-
perienced cases in the recent past were surveyed regard-
ing management changes and recurrences. Culling has
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generally been effective in reducing recurrences. More
data need to be gathered regarding the genetic relation-
ships of affected calves so that science-based breeding
management changes can be recommended. Ifthe syn-
drome is maternally inherited, culling sires may be un-
justified. Samples of brainstem from any suspect cases
should be submitted for histologic confirmation.
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All aspects of state-of-the-art care and management
of cattle in the first critical weeks of life—during the com-
plex change from preruminant to ruminant—are covered
in this textbook and reference. For the first time, aca-
demic research and practical application are combined in
a detailed explanation of this critical aspect of animal care.
A basic understanding of the principles of animal nutri-
tion and husbandry is necessary for complete
understanding of the book.

The Development, Nutrition and Management of the
Young Calf:

e Is written for advanced undergraduate and gradu-
ate students, professors, researchers, industry
nutritionists, extension personnel, veterinarians,
and cattle producers interested in maximum stock
survival and production.

¢ Begins with an overview of the development of the
digestive system of the calf, emphasizing the physi-
ological and nutritional changes that occur as the
animal matures, progressing from the preruminant
state to the mature ruminant state.

e Provides an overview of energy concepts, stressing
energy and protein requirements.

e Describes development and adaptation of a metabo-
lizable energy-based system that meets
requirements of calves, comparing it to experimen-
tal data and current recommendations from the
National Research Council on the Nutrient Require-
ments of Dairy Cattle.

¢ Considers effects of environmental temperature on
energy requirements and analyzes protein require-
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ments of young calves, offering landmark informa-
tion.

e Assesses National Research Council recommenda-
tions for the care and management of cows during
pregnancy and of the cow and calf at calving, and
on the importance and management of colostrum.
Considers liquid feeding systems in detail.
Discusses starter feeds, weaning, housing principles,
and the interactions of nutrition and disease.

e Features more thAn 70 graphs, figures, tables, and
photographs.
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