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METABOLIC DISEASES IN SHEEP -
DEVELOPMENTS AND TREATMENT

THE three most common
metabolic diseases of sheep,
namely hypocalcaemia,
hypomagnesaemia and preg-
nancy toxaemia, occur in and
around the periparturient
period and are caused by the
failure of animals to have their
nutritional requirements met
during late pregnancy and/
or early lactation (Brozos et
al, 2011).

This is usually linked to a
decreased supply of the nutri-
ent (caused by lack of nutnent
avallability or reduced intakes)
combined with increased
demand for the nutrient.

TABLE 1. Clinical signs (Scott, 1995).
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discusses the most common of these diseases
in sheep, looking at the associated risk factors,
as well as the available novel therapies

This article will describe later
developments in the treatment
of these three diseases as well
as any husbandry changes nec-
essary to prevent further cases
within a flock. The success of a
treatrent will depend firstly on
an accurate diagnesis. Hypocal-
caemia and pregnancy toxaemia
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Cold ears, constipation
an unresponsive stupor

nose and mouth

Disarientation and panting, progressing to head on the ground in

Passive reflux may result in ruminal contents appearing around

| Hypomagnesaemia

Sudden |_:Ionlh

Sometimes proceeded by lateral recumbency and fiting

often coexist and differentia
diagnosis between the two
diseasesis difficult ona farm level
(Brozos et al, 2011). A sum-
mary ofthe clinical presentations
of the three diseases is given
in Table |.

The cnly true way to accu-
rately diagnose these condi-
tions is by the measurement
of calcium, magnesium and
B-hydroxybutyrate levels in the
blood. In practice, however,
the clinician will tend to rely
on clinical signs and a goed his-
tory, followed by assessment
of response to treatment, to
obtain the correct diagnosis.,

Hypocalcaemia

Hypocalcaemia condition can
occur at any stage from a few
weeks before lambing, or unti
several weeks after, and is the
result of 2 mismatch between
supply and demand of calcium
in the ewe. It is around lamb-
ing that the maternal calcium
demands are maximal due to
fetal skeletal mineralisation in
the last few weeks of preg-
nancy, foliowed by the onset
of milk producticn in early
lactation. While this condition is
predominantly seen pre-lamb-
ing, calcium concentration in
ewes' milkis almost double that
in cows' milk (Moreno-Rojas et
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Figure |. Diggram of the role

hormone in colcium
mobilisation (Kelly, 1988).

al. 1994), and Polychroniadou
et al (1985) found production
can increase to more than
three litres of milk per day in
some individuals, resulting in
2 high and prolenged demand
for calcium during the first stage
of lactation,

Risk factors associated
with hypocalcaemia

Dietary intakes of calcium
are (ZI:FEI'\‘.B|}’ mporiant wnen
it comes to meeting calcium
demands and any interrup-
tion to this, through incorrect
feeding or husbandry changes,
could precipitate an outbreak
of hypacalcaemia in a group of
peniparturient ewes,

In the spring in particular,
rapdly growing grass and lush
pastures have low calcium
levels and this coincides with
maxima calcium demands on
the ewe.

The calcium:phosphate ratio
is also important in 2 preg-
nant ewe and an excess of
phosphates on the pasture will
reduce the available calcium and
predispose to hypocalcaemia,

Cereal-based diets are low
in calcium (Brozos, 2011},

» Feeds containing high
amounts of oxalates, which
precipitate the formation of
non-zbsorbent compounds
with calcum, will reduce the
calcium availzbility in the diet.
Such feeds indude beets, rhu-
barb and sorrel.

Irrespective of dietary
intakes, ewes are unable to
absorb enough dietary calcium
through the gut wall in late
pregnancy and early lactation
to completely meet their high
demands, resulting in the mobi-
lisation of skeletal stores to
make up the deficit. If too much
calcium s delivered in the diet
during the pregnancy, however,
this will inhibit calcium mobilisa-
tion in late pregnancy and early
lactation, which can precipitate
clinical hypocalcaemia

The mobilisation of skeletal
calcium in late gestation and
early lactation results in a skel-
etal deficit in calcium that rust
be replaced. Ewes respond to
periods of calcium deficiency
by increasing absorptien from
the diet to a high leve! when
calcium is again plentiful. Failure
to provide adequate nutrition
to allow the ewes to replenish
the reserves when absorption is
high in later lactation will result

“With the prognosis of this disease relatively
poor despite treatment, it is essential we
consider how to prevent clinical cases occurring

in poor skeletal reserves for
the following year and subse-
quent problems.

» Treatment of
hypecalcaemia

Treatment of acute cases of
this condition invalves calcium
administration to make up
the deficit, combined with a
reduction in the factors that
predispose to disease, which
nclude stressors such as han-
ding and housing. As with all
metabolic disease, the earlier
the problem is diagnosed, the
greater the chance cf a success-
ful outcome.

Scott (1995) describes
uncomplicated hypocalcaemia
that will respond within minutes
1o intravenous calcium in the
form of 30mi to 60ml of 20
per cent caldum borogluconate
solution. The solution should
be warmed t¢ 35°C to 40°C
prior to administration and
must be given slowly aver five
to seven minutes. while the
animal's heart rate is continu-
ally monitored. Administration
should be stopped at once if
there is evidence of arrhythmia
(Brozos etal, 2011).

A further 60m| divided over
two separate sites should be
given subcutaneously and may
be repeated 24 hours later
to reduce the likelihood of
relapse. An alternative solution
of calcium, magnesium and
glucose monohydrate solution
can be administered subcu-
taneously. If no response is
evident, the diagnosis should
be reevaluated (Roger, 2009).

Mild hypomagnesaemia will
increase the risk of and severity
of hypocalcaemia by reduc-
ing the secretion and tissue
sensitivity to parathyroid hor-
mone, which controls calcum
up regulation (Figure 1), Treat-
ment In cases complicated by
subclinical hypomagnesaemia
{such as cases in early lacta-
tion) should, therefore, indude
administration of magnesium
subcutanecusly. Furthermore,
if pregnancy toxaemia is sus-
pected alongside the hypoc-
alcaernia, the caicium should

“Despite best efforts, the prognosis for
individuals affected by the three diseases
discussed is often poor and euthanasia on
welfare grounds should always be considered
an option on a case by case basis.”

for the healthy ewes within the flock.”

only be administered by the
subcutaneous reute, as calcium
can be fatal to animals with
poar liver function,

Hypomagnesaemia
Hypomagnesaemia can occur
n ewes two to eight weeks
post-lambing, particularly in zni-
mals rearing multiple lambs, and
is most often seen in animals
grazing young, rapidly grow-
ing pastures, especally during
the spring,

This is because rapidly grow-
ing spring grass Is relatively low
in magnesium, which must be
taken in from the diet every
day — there is very little mag-
nesium stored in the body to
draw from in times of shortage.
Clinical cases of hypomagne-
saemia tend to cccur as a result
of poor dietary intakes or a
reduction in the ability of the
animal to absorb the magne-
siurn available

* Risk factors associated
with hypomagnesaemia

High potassium levels at
pasture (due to K fertiliser
usage) may predispose to
hypomagnesaemia by hav-
ing an inhibitory effect on the
absarption of magnesium from
the rumen.

Low sodium levels found in
spring grass result in increased
secretion of the hormone
aldosterane, which increases
potassium secretion by the
salivary glands, increasing the
potassium in the fore-stomachs
and then the circulation. This
increased paotassium level has
an inhibitory effect on magne-
sium absorption in the gut.

Lush pasture also has a
high maisture content, which
results in rapid passage of
ferage through the GI tract
and decreased ume for magne-
sium absorption.

) Feeding rapidly ferment-
able carbohydrates in the
diet (for example, grains and
50 on) can increase the pro-
duction of short chain fatty
acids, resulting in a drop In
rumen pH that changes the
rumen papillae and decreases
magnesium absorption.

@ Treatment of
hypomagnesaemia
Unfortunately, the most com-
mon chnical sign of hypomag-
nesaemia is sudden death,
therefore the oppartunities for
continued on page 1§
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