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THE EFFECT OF PROTEIN AND ENERGY | NTAKE ON PHYSI OLOG CAL PARAMETERS
AND OVULATI ON RATE I N EVES

G C. WAGHORN* and J.F. SM TH*

Two experiments were undertaken to investigate the nutritional basis for the
i ncreased ovul ation and | anbi ng percentage in ewes given protein and/or energy
suppl ements pre nating. In the first experinment, 16 young wether sheep were
fed high and Iow protein diets at four levels of intake and the physiol ogical
responses to treatnment (Waghorn et al. 1987) were conpared to the predicted
ovulation rates in ewes given the sane treatnments (Smith 1985). The only
paraneter closely related to the ovulation rate predicted in the ewes, was the
concentration of branched chain amino acids (BCAA) in plasma (r = 0.95). This
relationship provided the basis for Experinent 2.

In Experinment 2, oestrus was synchronised in two groups of 20 ewes fed a |ow
protein (LP) diet (13.3% crude protein (CP) in the DM for 14 days.
Subsequently, one group was naintained on the LP diet (control group) and the
other group given a high protein (HP) diet (27.1% cp). Ovulation rates were
measured by | aparoscopy and bl ood sanples taken from all ewes for am no acid
(AA) determination during both periods. Bl ood AA concentrations were
determ ned in sanples pooled on the basis of ovulation rate for sheep in the
control and HP groups.

The nunber of ova -changed from1.35 to 1.50/ewe in the control group, and from
1.47 to 1.89/ewe in those given the HP diet. AA concentrations were simlar
for both groups when the LP diet was given. The HP diet did not affect the
concentrations of non essential AA but there was an increase in the
concentrations of BCAA by 58% (P<0.05) and other essential AA (EAA) by 29%
(P<0.05).

Bl ood sanples from the HP group were conbined from ewes which had either a
single ova during both periods (1 to 1); or an increased ovulation (1 to 2); or
two ova (2 to 2); or an increase from2 to 3 ova with the HP diet. There were
3 to 6 ewes in each group. The concentrations of BCAA during the LP and HP
periods forthe respective groups were 412 and 524; 454 and 694; 387 and 589;
502 and 1010 umol/1l bl ood. The response to HP diet, as an increase in BCAA
concentration was |east (27% for ewes having a single ova, internediate for
those with 2 ova (52, 50%), and greatest (101% for the ewes producing 3 ova
with the HP diet. The association between ovulation rate, dietary protein
concentration and blood BCAA concentration was not evident for other AA

In contrast to the increased concentration of BCAA in blood of ewes given the
HPdiet and having nultiple ova, the BCAA concentrations were simlar in ewes
mai ntai ned on the LP diet with single ova (421 + 23 umol/l) and with two ova
(440 +21 umol/l). It appears that an increase in blood BcaAa concentration,
rather than BcaA concentration per se may be related to ovul ation.

These results denpnstrate an association between dietary induced increases in
bl ood BCAA concentration and ovulation rate, in response to protein
suppl emrent ati on.
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