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FIG. 2 Results of mean respiratory rates (per min) = 2 SE
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FIG. 3 Results of mean arterial blood pH = 2 SE
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FIG. 4 Results of mean arterial blood partial carbon dioxide ten-
sion in mm mercury = 2 SE
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FIG. 5 Results of mean arterial blood partial oxygen tension in
mm mercury = 2 SE

above, the acute (or febrile) phase of the disease
was identified as day 7 to death or euthanasia.

Outcome

Sheep 3428 died on day 12. Three sheep (3499,
3437 and 3459) died on day 13. Two sheep (3535
and 3438) were euthanased on day 13 owing to the
severity of clinical signs. Sheep 3539 survived day
13 but had to be euthanased on day 15.

Respiratory rate

Fig. 2 shows that, like rectal temperature, respiratory
rate mean values remained in the pre-infection range
of 34—-40/min until day 6. From day 7 all respiratory
rate means were significantly higher than pre-infec-
tion rates as well as the mean value obtained on day
6. Respiratory rates continued to rise during the
acute (febrile) phase with the means recorded on
days 11 and 12 being significantly higher than those
on days 7 and 8.

Blood-gas/acid-base status

Fig. 3 demonstrates that all pH mean values during
the acute febrile phase exceeded 7,45, with values
in excess of 7,5 on days 11 and 12. The mean pH
values during this phase were significantly higher
than all pre-infection means values except those on
day —12. Thus it can be said that an alkalosis existed
during the entire acute (febrile) phase.

Arterial partial pressure of carbon dioxide (Fig. 4)
was significantly lower (with the exception of day 8)
during the acute (febrile) phase than during the pre-
infection period as well as on day 6.

Arterial pO, (Fig. 5), although decreasing after day 8,
showed mean values which were significantly lower
than pre-infection levels only on days 11, 12 and 13.
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Changes in the blood-gas status of sheep

TABLE 1 Results of the arterial partial oxygen tension during the

last 12 h
0
Sheep PO, mmHg
identification ) )
First reading Second reading

3499 71,6 54,9
3437 82,0 75,7
3459 70,3 84,3

TABLE 2 Results of effusion measured at autopsy and the last
recorded arterial oxygen tension and respiratory rates

Sheep | Pericardial | Thoracic pO, Respira-
effusion effusion (mmHg) | tory rate
(mo) (mo) (min.™"
3535 70 257 77 60
3499 59 300 55 100
3428 79 ¢ 135 79 80
3437 15 218 76 110
3459 5 33 84 104
3438 50 446 75 60
3559 12° ND © 72 94
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FIG. 6 Results of mean arterial blood bicarbonate in mmaol/¢

Only one of the three sheep which died on day 13
showed a significant terminal hypoxaemia (Table 1).

From Fig. 6 itis clear that blood-bicarbonate concen-
trations, although showing great variability, did not
exhibit any changes during the trial period which cor-
related with any of the other observed patterns.

No significant correlations could be demonstrated be-
tween effusion volumes and pO, or respiratory rate.
’ ly demonstrates the lack of any close
correlations.
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DISCUSSION

These results confirm an eartier report of an alkalo-
sis being present during the acute (febrile) phase of
the disease (Van Amstel et al. 1988). This alkalosis
was shown to persist into the terminal stages. The
changes exhibited by the respiratory rate and pCO,
clearly demonstrate that the alkalosis is respiratory
in origin.

Such a respiratory alkalosis could be brought about
by two possible mechanisms:

* Loss of CO, through hyperpnoea triggered by a
hypoxaemia. Lung oedema and/or alveolar flood-
ing would be expected to cause the observed hy-
poxaemia. This would cause a compensatory hy-
perpnoeic response. Carbon dioxide, being more
easily solubilized, would pass through a fluid bar-
rier with greater facility than oxygen, leading to a
respiratory alkalosis as a result of excessive car-
bon-dioxide loss. The data from this trial do not
lend much support for this mechanism as the hy-
poxaemia was not very severe (except in sheep
3499) and trailed the alkalosis chronologically.

+ Loss of CO, through hyperpnoea triggered by fe-
ver. In an attempt to restore normal body temper-
ature by increasing evaporative heat loss through
hyperventilation, excessive CO, would be "blown
off" leading to a respiratory alkalosis. The data
from this trial appear to confirm that this mechan-
ism was probably responsible. Respiratory-rate in-
crease closely followed the increase in tempera-
ture (sheep 3437 even panting on day 8), mirrored
by a decrease in pCO.,.

There was a gradual reduction in the arterial pO,
levels during the acute phase of the disease. Except
for sheep 3459, the pO, of all the other animals (Ta-
ble 2) were clearly below the mean pre-infection pO,,
levels of 85-90 mmHg (Fig. 5). However, in an at-
tempt to determine whether respiratory failure could
be identified as the cause of death, these data do
not, in general, support such a conclusion. Only
sheep 3499, with a terminal pO, of 54 mmHg, ap-
proaches the degree of hypoxaemia which would be
consistent with such a mechanism (Huber 1984).

The hypoxaemia, although not generally very se-
vere, and occurring late in the acute (febrile) phase,
appears to be only loosely (although not significantly)
correlated with the observed volume of pericardial
and/or thoracic effusions. This relationship was, how-
ever, particularly noticeable in sheep 3499 and 3459,
representing two extremes.
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