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Leptin in milk and plasma of dairy asses 
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ABSTRACT - Milk and plasma leptin levels have been studied in dairy asses machine milked according to two
different routines: 20 pregnant, pluriparous asses, were divided into two groups subjected, every 28 d for 150 d, to
two consecutive milkings carried out at different intervals, i.e. 20 vs. 4 hours interval, respectively for group A and
group B. During the study, the declining total milk obtained by machine milking was unaffected by the different
milking strategies; body condition score of asses as well did not vary between the groups. Different milking inter-
vals did not significantly influence skimmed milk leptin content neither plasma leptin level. Moreover, we did not
find significant variation in plasma leptin neither correlation with BCS, indicating that in donkey pregnancy
inhibits the cross talk between hypothalamus and adipose tissue.
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INTRODUCTION - Besides its compositional resemblance to human milk, ass’s milk is characterized by a
high variability of its constituents; moreover, literature data show that not only milking can influence milk
yield and composition of Equidae (Doreau, 1991; Salimei and Chiofalo, 2006), but also the management of
machine milking can affect essential aspects of ass’s milk, such as fat content, hygiene and healthy status of
udder (Salimei et al., 2006). Donkey milk, on the other hand, has been regarded as a promising hypoallergenic
food for infants, even though it needs to be appropriately adapted in chemical composition and carefully eval-
uated from the hygienic point of view (Restani et al., 2002).

Among the functional components of milk, it is interesting to note that leptin, a metabolism modifier that
plays a crucial role in coordinating food intake, energy expenditure and nutrient utilization (Houseknecht et
al., 1998), shows levels in ass’s milk comparable to values observed also in human milk (Salimei et al., 2005),
adding value to its characterization. In not pregnant dairy donkeys, milk leptin did not show significant varia-
tion during lactation, while leptinemia was found significantly related to both days in milking and body condi-
tion score (Maglieri et al., 2006).

Because in many species plasma leptin has been demonstrated an important endocrine signal of nutrition-
al status and body fatness involved in the response to physiological and environmental stimuli (Chilliard et al.,
2005), in order to contribute to the knowledge on physiology of donkeys involved in an innovative food chain for
infancy, our objective was to investigate on milk and plasma leptin levels in pregnant dairy asses during mid-
late lactation, as also related to different machine milking routines.

MATERIAL AND METHODS - Twenty pluriparous asses (89 ± 42 days of lactation), pregnant at the
beginning of the trial, and machine milked, were divided into two homogeneous groups (A: 382.5 ± 86kg BW; B:
342.8 ± 55kg BW) and were subjected to two consecutive milkings with different intervals within 24 hours:
group A was milked at 15:00h and 11:00h of the subsequent day (20 hours interval between the two milkings)
and group B was milked at 11:00h and 15:00h (4 hours interval). Asses were stabled with their foals in two
boxes provided with a wide external paddock; foals were physically separated from the dams since 3 hours
before each milking. The animals were daily fed in average 8kg meadow hay and 2.5kg of mixed feed, divided
in two meals. The study lasted 150 days; every 28 days individual milk yield was recorded and bulk milk sam-
ples from each group were centrifuged (1500xg, 20 min, 4 °C) and stored at - 20°C until leptin analysis.
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With the same schedule, donkeys’ body condition was monitored on a 0 to 5 scale, and blood samples were
taken, after the morning milking and before feeding.

Both skimmed milk and plasma leptin levels have been assayed with multi-species leptin RIA kit (Linco
Research Inc, St. Charles, MO), already validated for equine plasma. Intra-assay and inter-assay coefficients of
variation were 3.8% and 7.8%, respectively.

Data were analyzed by analysis of variance, considering the covariate effect of days of lactation; correla-
tions between the investigated parameters were also tested (SAS Inc. Cary, NC, USA).

RESULTS AND CONCLUSIONS - Donkeys showed a rapid adaptation to the experimental conditions
and their body condition score did not differ between the two milking strategies (A: 3.50 ± 0.04; B: 3.49 ± 0.04);
body condition of asses did not vary significantly either during lactation, in contrast to what observed in non
pregnant dairy asses (Maglieri et al., 2006).

Total milk obtained by machine milking in 24 hours was unaffected by milking strategy (A: 1365.77 ± 91.7
mL·d-1; B: 1096.68 ± 92.77 mL·d-1); besides, a significant decline of total milk extracted has been observed dur-
ing lactation (figure 1), consistently to literature data (Salimei and Chiofalo, 2006).

Leptin, the milkborne growth factor, in skimmed bulk milk resulted unaffected by the milking routine (A: 4.78
± 0.21 ng leptin·mL-1; B: 5.32 ± 0.21 ng leptin_mL-1). The observed leptin values are consistent with data reported
in literature for many mammalians (Bonnet et al., 2005); besides, the levels of leptin found in milk from pregnant
dairy asses are, on average, higher than those measured in individual skimmed milk of non pregnant dairy asses
(Salimei et al., 2005).

Dairy donkey’s leptinemia did not differ significantly between the two experimental groups (A: 5.63 ± 0.38 ng
leptin·mL-1; B: 5.70 ± 0.38 ng leptin·mL-1). The plasma levels of leptin here reported were lower than those observed
in lactating, non pregnant dairy donkeys (Maglieri et al., 2006) and did not vary during lactation (Figure 2).
Moreover, plasma leptin levels and body condition score were not related, in contrast to what observed in non preg-
nant dairy asses (Maglieri et al., 2006), but in accordance to Gentry et al. (2002) finding on mares with high BCS.

Lactation in equids reduces leptinemia and also pregnancy can reduce the plasma leptin level to stimulate food
intake and to maintain BCS in a period of elevated energy requirement (Heidler et al., 2003). However, the absence
of  a relation  between  plasma leptin and body  condition score in

our results indicates that the interaction of pregnancy with lactation may alter the hypothalamus-adipose
tissue axis in donkeys, in order to maintain the body energy stores. More in depth studies could therefore clari-
fy the role of variations in leptinemia as related to the physiological status of donkey and, possibly, how inten-
sive husbandry strategies might interact with the adaptive capacities of this docile specie in the innovative farm-
ing environment.

Figure 1. Daily ass’s milk yield.
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Figure 2. Leptinemia during lactation. Figure 3. Leptinemia and BCS.
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