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ABSTRACT

The aims of the dissertation were to 1) characterize vascularization, expression
of endothelial nitric oxide synthase (eNOS), and proliferating cell nuclear antigen
(PCNA) labeling index and evaluate the relationships among these variables in antral
follicles of the first follicular wave, 2) to determine the effects of FSH treatment and
withdrawal on follicular growth, mitotic activity, oocyte quality, and development of
embryo, and 3) evaluate the effects of GnRH replacement with hCG in TAI protocol
on ovulation and conception rates, accessory CL, and subsequent plasma P4
concentrations.  Three experiments were conducted in ruminants to meet the
objectives of the dissertation as follows.

Experiment 1: To quantify vascularity of antral follicles in Bos indicus using
Factor VIII immunohistochemistry in order to investigate the relationship between
follicular size, health status and vascularity and to determine the relationships among
vasculature, mitotic activity, and expression of endothelial nitric oxide synthase
(eNOS) of antral follicles in Bos indicus.

Experiment 1.1: Ovaries were obtained from crossbred beef cows (n=8) on
day 6 of the estrous cycle.  The ovaries were perfused and used for
immunofluorescence detection of Factor VIII (a marker of endothelial cells).
Follicles were classified by size (small, medium, and large) and by morphology as
healthy and atretic follicle. Quantitative analysis was determined by the aid of image
analysis. Factor VIII binding was localized exclusively in the thecal layer and stroma
of the antral follicles, but was not found in the granulosa layer. Capillary area density
(CAD) and capillary number density (CND) were greater (P<0.05) in the small and
medium follicles compared to the large follicle. The average CAD, CND, and APC



of the healthy follicles were greater (P<0.05) than that of the atretic follicles. There
was no interaction between follicular health and size on vascularity of antral follicle.
These results demonstrated that immunofluorescence detection of Factor VIII can be
used as a reliable marker of endothelium to quantify vascularity (CAD, CND, and
APC) of antral follicles in Bos indicus.

Experiment 1.2: Ovaries were obtained from ten crossbred beef cows on day 6
of the estrous cycle. Ovaries were fixed, paraffin-embedded and used for
immunofluorescence detection of Factor VIII. Immunostaining of eNOS and PCNA
were performed using specific monoclonal antibodies. Follicles were classified by
size (small, medium, and large) and by morphology as healthy and atretic follicles
(n=82). The expression of Factor VIII and eNOS were detected greater (P<0.05) in
the blood vessels of the theca layers of the healthy follicles than those in atretic
follicles. The labeling indices (LIs) in granulosa and theca cells were greater
(P<0.05) in the healthy small and medium follicles compared with the healthy large
follicles.  Vasculature (CAD and CND) was positively correlated with eNOS
expression and the LIs of granulosa and theca cells but was negatively correlated with
the healthy follicle size. Thus, these data highlight the importance of vasculature, cell
proliferation, and eNOS expression of growing and atretic follicles in the first
follicular wave.

Experiment 2: To determine the effects of FSH treatment and withdrawal on
follicular growth, mitotic activity, oocyte quality, and development of embryo in goat,
forty goats were assigned to control (day 17), control (day 20), 1Ld FSH+2d W, 2d
FSH + 1d W, and 3 d FSH groups. Laparotomy was performed on day 17 or day 20
to evaluate the number of follicles and oocytes were aspirated to determine the oocyte
quality. Only healthy oocytes were used for in vitro maturation. Matured healthy
oocytes were fertilized in vitro by frozen semen. Embryos were cultured in culture
medium for 5 days of culture. Then, embryo samples (morula and blastocyst) were
freezed and stored at -196 °C. Frozen embryo samples were randomly extracted for
total cellular RNA. RNA samples were used for cDNA synthesis using a reverse
transcription. A relative abundance mRNA of Bcl-2 and Cx43 was determined by a
quantitative RT-PCR. The results demonstrated that the mean number of total follicles

was greatest (P<0.05) in goats receiving 3 d FSH and was significantly greater than
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that of other groups. The number of healthy oocytes was greater (P<0.05) in the 3 d
FSH treated goats than in other groups. The number of cleaved oocytes, morula, and
blastocyst embryos was greater (P<0.05) in the 3 d FSH andthe 2d FSH + 1 d W
groups compared to other groups. The relative abundance of Bcl-2 and Cx43
transcripts were greater (P<0.05) in embryos of the 3 d FSH than in embryos of the
other groups. Therefore, the stimulations of donor goat with 3 d FSH and 2 d FSH +
1 d W treatments are an efficient regime to high healthy oocytes able to produce high
quality embryos.

Experiment 3: To evaluate the effects of GnRH replacement with hCG in TAI
protocol on ovulation and conception rates, accessory CL, and subsequent plasma P4
concentrations in dairy cows, Holstein-Friesian cows (n=36) were assigned to
modified Ovsynch (GPH; group 1), Ovsynch+hCG (group 2), and Ovsynch+GnRH
(group 3) treatments. Synchronized ovulation and conception rates to TAI were not
differed among treatment groups. Sizes and numbers of CL on day 8 and day 12 were
not different among all treatments. On day 12 after TAI the P4 concentrations were
highly greater (P<0.05) in the Ovsynch+hCG treatment compared with the
Ovsynch+GnRH treatment but was not different when compared with the GPH
treatment. From the findings, it can be concluded that administration of GnRH
replacement with hCG in TAI protocol has potential to induce the formation of an
accessory CL and to increase P4 concentration after TAI.

Taken together, these data obtained from this dissertation enable a better
informed use of vasculature (CAD, CND, and APC), eNOS expression, and mitotic
activity as an indicator of follicular growth and development. Each component of the
antral follicle contributes to the microenvironment essential for successful oocyte
differentiation and subsequent fertilization. Administration of 3d FSH and 2 d FSH +
1 d W treatments are able to induce multi-follicular growth and to produce high
quality of oocyte. Thus, the selection of oocytes for IVP of high quality might
increase the outcomes of assisted reproductive technology (ART). Administration of
GnRH replacement with hCG in TAI protocol has potential to control both ovarian

follicular and CL functions and to increase P4 concentration after TAI.



