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This dose of PRL was sufficient to increase plasma PRL
levels fivefold (Stephenson et al. 2001), a level similar to
those observed during long days (Bassett et al. 1989). There
was no difference in lamb body weight between the PRL-
and vehicle-treated groups during the study (Pearce et al.
2000). There is a natural decline in lamb colonic temper-
ature over the first 2 d of postnatal life, which is followed by
an increase up to day 7, reaching a level that is maintained
once independent feeding is established (Clarke et al.
1997b). The PRL-treated lambs did not exhibit this normal
decline in colonic temperature between days 1 and 2 of
postnatal life, and therefore had a significantly higher
(P < 0·05) colonic temperature on day 2 (Pearce et al. 2000;
Fig. 4). There was no difference in the UCP1 abundance
between groups, but PRL-treated lambs had BAT with a
greater thermogenic potential than the controls (Genever
et al. 2001). This effect may be mediated by an increase in
non-esterified fatty acids since they activate UCP1 by
unmasking the guanosine diphosphate-binding site (Cannon
& Nedergaard, 1985), thereby increasing the amount of heat
produced. Fetal sheep have low plasma non-esterified fatty
acid concentrations. However, within the first few hours
after birth non-esterified fatty acids are rapidly mobilised
from triacylglycerol stores, and by day 2 these levels decline
(Noble et al. 1971).

Effect of acute prolactin treatment on neonatal lambs

In order to determine the acute physiological and molecular
changes that occur immediately before the colonic temper-
ature was increased by PRL, a more detailed investigation
was undertaken using 1-d-old lambs. Colonic temperature
and blood samples were taken from each lamb before and
during PRL administration (2 mg ovine PRL) and up to
120 min post treatment.

PRL-treated lambs exhibited a significant (P < 0·05)
increase in colonic temperature, which peaked at 40 min

post administration (Fig. 5(a)). This response was not
associated with any change in the abundance of UCP1, but
there was a marked increase in the plasma non-esterified
fatty acid concentration (Fig. 5(b)). These effects were
observed in the absence of any visible shivering, suggesting
that the response is likely to be due to non-shivering
thermogenesis in the BAT.

Conclusion

The positive relationship between PRLR abundance and
UCP during development in BAT and in the pregnant uterus
suggests that PRLR may be important in regulating
increases in UCP abundance in these tissues. PRL adminis-
tered to pregnant rats and neonatal lambs results in an
increase in UCP1 or improved thermoregulation, an effect
that is mediated in part by an increase in lipolysis. Future
research aimed at further understanding this action of PRL
has the potential to improve the health and viability of
infants and lambs.
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Fig. 4. The effect of chronic prolactin (PRL) treatment (2 mg/ml per
d) on colonic temperature in pairs of 1-d-old lambs treated daily with
either prolactin ( — ) or vehicle ( – – ) for the first week of post-
natal life. Values are means with their standard errors represented
by vertical bars. Mean values for PRL-treated lambs were
significantly higher than those for the controls: *P < 0·05. (From
Pearce et al. 2000.)
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(b)

Fig. 5. The effect of acute prolactin (PRL) treatment (2 mg/ml) on
(a) colonic temperature 40 min after treatment and (b) plasma
non-esterified fatty acid (NEFA) concentrations 2 h after treatment in
pairs of 1-d-old lambs treated on day 1 of postnatal life with either
PRL (&) or vehicle (\). Values are means with their standard errors
represented by vertical bars. Mean values for PRL-treated lambs
were significantly higher than those for the controls: *P < 0·05.
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