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Follicular Development and Enhancing the Efficiency of Synchronization of Ovulation in Early Postpartum

Dairy Cows
SomchitGuntaprom*

Abstract

The aims of the dissertation were to 1) study follicular dynamics of early postpartum dairy cows (primiparous
and multiparous cows), 2) determine the effects of hCG and GnRH supplementation in TAI protocol on progesterone
concentrations, corpus luteum (CL) development, and conception rate of postpartum dairy cows, and 3) evaluate the
mitotic activity of the bovine preovulatory follicles on day 5 or 6 of the first follicular wave. Three experiments were
conducted in dairy and beef cattle to meet the objectives of the dissertation as follows.

Experiment 1. Sixteen early postpartum Holstein crossbred dairy cows were divided into two groups
(primiparous and multiparous cows) and were individually housed and fed ad libitum of roughage and concentrate to
meet requirements for any lactating cows.From day 5 to 90 postpartum, ovarian follicular growth were monitored
every other day using transrectal ultrasonography. The follicular wave-like patterns were observed in both primiparous
and multiparous cows. The number of follicular wave in primiparous cows were less than those of multiparous cows
(4.3+0.3 VS. 5.6+0.3 wave, respectively, P<0.01), and the duration of each wave was longer in primiparous cows than
in multiparous cows (17.242.3 VS.11.9+0.7 days, P<0.05). Furthermore, the multiparous cows had greater
progesterone concentration on day 42 postpartum than the primiparous cows (0.9+0.1 VS.0.6+0.1 ng/ml, respectively,
P<0.01). It is obvious that were some difference in follicular development between early postpartum primiparous and
multiparous cows.

Experiment 2. Thirty six postpartum Holstein crossbred dairy cows (2.4710.2 parity) were assigned to each of
the three treatment (control=Ovsynch, Ovsynch+hCG, and Ovsynch+GnRH). All cows were subjected to Ovsynch
where they were injected with 100 g of GnRH (Receptal®) ond -10, 25 mg of PGFZOC(Lutalyse®) on d -3 and 50
Mg of GnRH on d -1. Following Ovsynch they were timed artificial inseminated (TAI) On day 0. On d 5 after TAI
cows were given either 10 ml of normal saline (control, n=12) or 3,000 IU of hCG (Chorulon®) (Treatment 2, n=12)
or 100 Mg of GnRH (Treatment 3, n=12). Cows treated with hCG or GnRH had a greater number of CL and P4
concentrations on day 12 after TAI than those control cows (CL: 1.8i0.1, and l.SiO.l, and O.SiO.l; P4: 6.4i0.1,
5.110.3, and 3.81+0.4 ng/ml, respectively, P<0.01). However, conception rate were not different (58.3, 58.3 and
41.7% for Ovsynch+hCG, Ovsynch+GnRH, and control, P>0.05). From the findings, it can be concluded that hCG and
GnRH supplementation affected CL development by increasing number of accessory CL and P4 concentration on day

12 after TAI, but did not improve the conception rate.
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Experiment 3. Eight mature crossbred beef cows (6016.8 mo; 4611+13.8 kg BW) received two injections
(11 days apart) of aPGFZOC analogue (25 mg of Estrumate@) to synchronize estrus. Ovaries were collected from a
slaughterhouse on day 5 or 6 the subsequent estrous cycle. Follicles were classified as healthy or unhealthy based on
layer of intact granulosa cells (GC), well organized arrangement and pyknotic nuclei. Proliferating cell nuclear antigen
(PCNA) immunostaining was performed using a monoclonal antibody (no.2586, Cell Signaling Technology, CA) to
determine the labeling index of the healthy and unhealthy follicles. The granulosa and theca cell (TC) labeling index
were determined morphometrically. The rate of cell proliferation in the granulosa and theca layers were greater in the
healthy follicles than in the unhealthy follicles (GC: 38.17%1.1 vs. 16.91F1.4; TC: 32.3140.6 vs. 13.411.3%,
respectively, P<0.01). Follicular diameter in healthy follicles was smaller than that in unhealthy follicles (6.910.7 vs.
9.611.5 mm, P<0.01). This result indicates that a significant decrease in granulosa and theca cell proliferation occur in
only the unhealthy follicles after the selection of the preovulatory DF.

In conclusion, results from the dissertation herein described the follicular development in early portpartum
daily cows by which follicular wave-like pattern was observed in both primiparous and multiparous cows. Thus, TAI
protocol (Ovsynch) with the supplement of hCG or GnRH could be used to precisely synchronize ovulation. Although
the conception rate of cows received hCG or GnRH on day 5 were not improved, the CL development and P4
concentrations were greater in the hormone treated cows than in the control ones. The follicular development in cattle
was associated with the mitotic activity of preovulatory follicles. Thus the degree of mitotic activity may be a key for
follicular growth, development and healthy. The data obtained from dissertation provided some significant approaches

for better understanding and maximizing the efficiency of TAI protocols in postpartum dairy cows.
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