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Both of these species are ungulates, and a delayed 
start of lactogenesis would be critical for the survival 
of the newborn. Therefore, the placental steroid secre-
tion is subject to characteristic changes in both species 
towards the end of pregnancy to allow a timely avail-
ability of colostrum immediately after birth. At the end 
of pregnancy, the placenta of sheep produces estrogens 
at the expense of progesterone, and in horses the less 
potent dihydroprogesterone is produced instead of pro-
gesterone. A considerable variation in the resulting col-
ostrum composition is likely due to the existing wide 
range of the interval between the commencement of 
lactogenesis and parturition or due to local regulatory 
effects at the level of individual glands.
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Abstract: In extensive beef cattle production systems, 
limited feed quality or availability can lead to nutrient 
restrictions either in the short- or the long-term. Cows 
may respond differently depending on the stage of lac-
tation or the frequency and duration of undernutrition. 
We studied the response of lactating beef cows (n = 
31) to short nutrient restriction challenges, staggered 
across different stages of lactation or in quick succes-
sion (three consecutive challenges). All cows received a 
single diet calculated for the average cow [615 kg body 
weight (BW), 8.5 kg/d milk yield]: 100% requirements 
during 4 d [d -4 to d -1, basal period), 55% require-
ments on the next 4 d (d 0 to d 3, restriction period) 
and 100% requirements for 4 d (d 4 to d 7, refeeding 
period). During the basal and refeeding periods, cows 
received 8 kg hay + 3 kg concentrate while during re-
striction they received only 7 kg hay. The experimental 
design was repeated in mo 2, 3 and 4 of lactation, 
and additionally in mo 4 we applied three consecu-
tive challenges, each consisting of a 4-d feed restric-
tion followed by a 3-d refeeding period. We modelled 
the individual response curves to diet changes for milk 
yield (MY), plasma non-esterified fatty acids (NEFA) 
and β-hydroxybutyrate (BHB) concentrations. Based 
on these curves we clustered cows into two groups 
differing in their metabolic response (MR): High and 
Low MR cows. Then we compared the response of 
both MR clusters with advancing lactation or in re-
sponse to three successive challenges. Basal values of 
MY, NEFA and BHB decreased as lactation advanced, 
indicating a lower metabolic load. The High MR cows 
had greater basal values for all traits and a more in-
tense response to feed restriction in terms of reduc-
tion of MY and increase of NEFA and BHB, but cows 
in both MR clusters showed similar reaction times. 
Since their BW and condition score were similar, the 
response appeared to be driven by the milk potential 
of the cow rather than by their size or body reserves. 
When subjected to successive challenges in mo 4, the 
High MR cows showed a faster and stronger response 
to diet changes than the Low MR cows (Figure 1). The 
NEFA response to restriction diminished with the con-
secutive iterations, resulting in an increased milk loss 
as compared with the pre-challenge yield. This implies 
that the habituation of the body lipid metabolism led to 
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a sensitization of MY to repeated underfeeding. Cows 
of both MR clusters recovered baseline values during 
refeeding, which suggests that they were able to activate 
metabolic pathways to respond to and recover from the 
challenge. The strategies adopted by beef cows to cope 
with undernutrition changed as lactation progressed 
and also in response to reiterated feeding restrictions.
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Abstract: Foals are born with little to no immunity and 
rely on maternal colostrum to develop adequate circu-
lating immunoglobulin G (IgG) concentrations in the 
periparturient period. Colostrum directly impacts the 
health of the foal, and there are limited data assessing 
how maternal metabolism and body condition impacts 
IgG in colostrum and in the foal postnatally. To deter-
mine the influence of maternal body condition score 
(BCS) and cresty neck score (CNS) on glucose and in-
sulin metabolism in the pregnant mare, colostrum com-
position, and colostrum and foal IgG concentrations, 
light breed mares (n = 6) were divided into two groups 
based on BCS and CNS at 315 ± 0.45 d of gestation. 
The groups were identified as moderately obese (MO; 
n = 3, BCS) and lean (LN; n = 3). Mares were fasted 
overnight and then underwent an intravenous (iv) glu-
cose tolerance test at 315 ± 0.45 d gestation. Blood 
samples were collected at -30, -15 and 0 min and mares 
were administered dextrose iv [0.3 g/kg body weight 
(BW)] over 3.7 ± 0.17 min followed by an intravenous 
infusion of insulin (0.3 mU/kg BW) 20-min later. 
Additional blood samples were collected 2, 5, 10, 15, 
20, 25, 30, 45, 60, and 120 min after initiation of dex-
trose infusion. At parturition, a colostrum sample was 
collected before foals nursed and analyzed for protein 
and fat, and IgG concentration. A foal blood sample 
was collected 18 h after birth to determine passive 
transfer of IgG. Placental, mare, and foal weights were 
measured at birth. Data were analyzed using a t-test 
with significance at P ≤ 0.05 and a tendency at 0.05 < 
P ≤ 0.10. The MO group had greater BCS (P = 0.01) 
and CNS (P = 0.01) than the LN group. Moderately 
obese mares tended to have 9% greater glucose area 
under the curve (AUC) after dextrose (P = 0.10) and 
a 9% greater glucose AUC after insulin infusion (P = 
0.10) than LN mares. Colostrum IgG concentrations, 
and protein and fat content (P ≥ 0.3) did not differ be-
tween groups. Foal serum IgG concentrations, foal BW, 
and placental weights were similar between groups (P ≥ 
0.8). The ratios between foal BW and placenta weight, 
and between foal BW and mare BW were similar be-
tween groups (P ≥ 0.3). Moderately obese maternal 
BCS and CNS scores may decrease maternal glucose 
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