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$400,000 USDA Grant
Awarded to Dr. Caleb Lemley

USDA Competitive Standard Grant
Proposal Awarded at $400,000 for 5
years (03/01/2018 02/28/2023),

titted, Melatonin-mediated regulation of placental blood flow in adequately fed

bovine placental circadian rhythms
during compromised pregnancies.

Project Director, Caleb Lemley; co-
Principal Investigators, Derris Burnett,
Brian Rude; collaborators, Heath
King, Richard Hopper.

Below is the Non-Technical

Summary:

Proper fetal nutrition through adequate
blood flow to the uterus and placenta is
critical to maximize offspring
production potential while minimizing
pregnancy wastage and calf morbidity
and mortality, which are estimated to
cost cattle producers over $1 billion
annually. Recently our team observed
daily rhythms in uterine and placental
blood flow, which increased following
melatonin supplementation. Our
rationale for the proposed studies is
that once the impact of melatonin on
controlling daily rhythms in placental
function are identified in the context of
a compromised pregnancy (such as
maternal nutrient restriction), strategies
for improving and maximizing offspring
health and vigor can be optimized. The
hypothesis for the proposed research
is that supplemental melatonin during
the daytime will ameliorate inadequate

placental function during maternal
nutrient restriction. Our objectives are
to examine daily rhythms in uterine and

and nutrient restricted cattle
supplemented with or without dietary
melatonin. Moreover, we will examine
daily rhythms in placental gene
expression associated with blood flow
and nutrient transfer. For our results,
we expect that dietary melatonin
supplementation during the daytime
will counteract the maternal nutrient
restriction-induced decrease in daytime
uterine and placental blood flow.
Moreover, placental gene expression
related to daily rhythms will be
increased in dietary melatonin
supplemented heifers, thereby
reversing the negative consequences
of a compromised pregnancy brought
about by nutrient restriction. These
outcomes are expected to have
significant  positive  impacts  on
maximizing cattle placental efficiency
and directly informing the development
of superior strategies to mitigate
wastage of placental function during
pregnancy. In addition, the new
knowledge gained from these studies
will change future placental research
by expanding our understanding of
daily placental rhythms, which have not
been previously studied.
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2018 Book Chapters:
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