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Lay Lanquage Abstract

In cattle, the early reproductive loss is the most significant detriment to successful pregnancy rates.
The largest portion of loss occurs in the first 30 days of pregnancy. As advanced reproductive
technologies (ART) have gained popularity, in vitro produced (IVP) embryos, have become a
valuable tool for researching reproductive loss in cattle and preserving genetics. However, IVP
embryos have the highest rate of loss once transferred to a recipient compared to other ARTs.
Therefore, researchers are working to determine ways to produce more developmentally competent
embryos by improving culture systems. One strategy that is being researched is the addition of
growth factors to different IVP media. Nerve growth factor (NGF) has been shown to have
implications on female reproduction in cattle, specifically in the ovary, follicle, and oocyte cell types
(granulosa and thecal). Researchers recently supplemented IVF media during the summer with
bovine NGF. They witnessed developmental improvement in the form of increased cleavage rates
at 48 hours. A more significant number of Day 8 hatched blastocyst out of the group's total number
of oocytes produced. The objectives of the first experiments were to determine if human
recombinant (95% pure) or bovine (60% or 90% pure) NGF will lead to improved development rates
when supplemented during oocyte fertilization during the fall and spring. The second objective was
to determine if bovine (90% pure) could provide a heat protectant by improving IVP embryo
development rates. In Experiment one, bovine COCs were collected and processed through
standard in vitro embryo production until fertilization, when COCs were treated with either bovine
(60% pure), human (95% pure) NGF, or sterile distilled water (control). Experiment two used a
similar design scheme to experiment one. The only difference was the purity of the bovine NGF
(90%) used; the other treatments remained the same. Experiment three heat-shocked half of the
COCs collected during maturation, then supplemented during in-vitro fertilization (IVF) with either
bovine (90% pure) or sterile distilled water (control). The first two studies noted that bovine and
human NGF did not affect bovine embryo development. The second study illustrated that even with
heat shock, there was still no embryonic improvement occurring with NGF supplantation. It is still
unclear whether NGF can play a role in improving IVP embryo development; further studies need to
be conducted for researchers to say NGF cannot elicit improved bovine embryo development
explicitly.
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