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A B S T R A C T

Two experiments in Nelore cows subjected to timed artificial insemination (TAI) were designed
to compare the influence of the antral follicle count (AFC/AFCs) on (1) ovarian follicular dy-
namics and (2) conception rates. First, multiparous cows with high (≥45 follicles; n = 43) or low
(≤15 follicles; n = 32) AFCs were selected to undergo a TAI protocol to monitor ovarian folli-
cular dynamics. Second, the AFCs of 962 cows also subjected to TAI were determined and
classified as groups of high (G-high; ≥45 follicles; n = 194), intermediate (G-intermediate;
≥20 ≤ 40 follicles, n = 397) or low (G-low;≤15 follicles; n = 243) AFCs. In study I, the
ovarian measurements (diameter, perimeter and area) were greater (P≤ 0.05) and there was a
greater consistency in number of antral follicles during the period of synchronization for TAI in
the high than low group. Effects of the AFC and ultrasonic evaluation interval on the follicular
diameter were observed (P≤ 0.05); however, there was no interaction (P > 0.05). Dominant
follicles had greater diameters (P≤ 0.05) in the G-low than in the G-high at D4 (7.3 ± 2.2 vs.
6.2 ± 1.4 mm, respectively, P = 0.06), D8 (11.2 ± 1.8 vs. 9.5 ± 1.8 mm, respectively), D9

(12.3 ± 1.7 vs. 10.6 ± 1.7 mm, respectively), and D10 (13.4 ± 1.3 vs. 12.2 ± 1.8 mm, re-
spectively), as well as greater estimated diameters of ovulatory follicles (14.4 ± 1.5 vs.
13.4 ± 2.1 mm, respectively, P= 0.08). In study II, the cows with fewer AFCs had greater
(P≤ 0.05) conception rates (61.7%) than the cows with the intermediate (52.9%) and greater
(49.5%) AFCs. Nelore cows with fewer AFCs subjected to synchronization of time of ovulation
had a larger follicular diameter and a greater conception rate than the groups with intermediate
and a greater AFCs.

1. Introduction

The relationship between the antral follicle count (AFC) and fertility is of considerable importance in cattle, as the AFC and
reproductive performance have been the focus of several studies in recent years (Burns et al., 2005; Ireland et al., 2011; Evans et al.,
2012; Mossa et al., 2012; Silva-Santos et al., 2014a,b; Jimenez-Krassel et al., 2015; Santos et al., 2016; Morotti et al., 2017).

The great variability in the number of antral follicles is a remarkable characteristic of cattle. Even though there is great variability,
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the AFC observed in a given individual in consecutive AFC evaluations has considerable repeatability (Burns et al., 2005; Ireland
et al., 2007). Thus, the consistency of the AFC in the same individual has become a strategic opportunity as a result of the possibility
of classifying cattle with low, intermediate or high numbers of follicles by performing a single ultrasonic examination during the
estrous cycle (Burns et al., 2005; Ireland et al., 2007, 2008; Silva-Santos et al., 2014a).

A low AFC in Bos taurus females is associated with various characteristics related to poor reproductive performance, such as small
ovaries (Ireland et al., 2008), a lesser probability of pregnancy at the end of the breeding season (Mossa et al., 2012), reduced
responsiveness to superovulatory treatment, less potential for embryo production and fewer viable embryos (Singh et al., 2004;
Ireland et al., 2007), lesser circulating concentrations of progesterone and anti-Müllerian hormone (Ireland et al., 2011; Evans et al.,
2012; Jimenez-Krassel et al., 2015) and reduced endometrial thickness (Jimenez-Krassel et al., 2009). In contrast, females with
greater AFCs have the opposite physiological and endocrine characteristics as those with lesser AFCs, which suggests a linear cor-
relation between greater AFCs and important aspects of reproductive fertility in Bos taurus cattle (Ireland et al., 2011; Evans et al.,
2012).

This situation is poorly understood in Bos indicus cattle (both beef and dairy) because of the limited number of studies in this
subspecies. Similar to the results of North American and European studies, the first studies in Brazil in Bos indicus-taurus and Bos
indicus cattle indicated that in vitro embryo production was more efficient in donors with greater AFCs (Silva-Santos et al., 2014a;
Santos et al., 2016). There were contrasting findings in studies in which the associations between AFCs and pregnancy were evaluated
in Bos indicus (Nelore) cattle compared with findings from Bos taurus (Rodrigues et al., 2015; Santos et al., 2016). Although these
studies have not completely clarified the influence of the AFC in zebu cattle, it is noteworthy that the relationship between the AFC
and fertility (pregnancy timed artificial insemination [TAI]) in this subspecies does not appear to follow the same pattern described
for taurine females.

The comprehension of the ovarian follicular dynamics in females with different AFCs may contribute to an enhanced under-
standing of ovarian and follicular characteristics in this subspecies. In the present study, the hypothesis was that cows with fewer as
compared with those with greater AFCs would have a larger diameter of dominant follicles and a greater conception rate when
subjected to a conventional protocol for TAI. Two experiments in Nelore cows were, therefore, designed to compare (1) the influence
of greater or lesser AFCs on ovarian follicular dynamics during hormonal treatment for the synchronization of time of ovulation and
(2) conception rates in females with low, intermediate and high AFCs after imposing a conventional TAI protocol.

2. Materials and methods

The present study was conducted according to the standards of the Ethics Committee for Animal Experimentation of the
University of Londrina, based on Federal Law 11.794 of October 8, 2008, and was approved under number 5898.2014.76.

2.1. Experiment I – ovarian follicular dynamics in cows with high or low AFCs during hormonal treatment for the synchronization of time of
ovulation

2.1.1. Location, animals and management
This study was performed during the typical time of breeding beef cattle in South America at a latitude of 24°12′18″ and a

longitude of 50°56′56″ on a single commercial beef farm in the South of Brazil. The climate in this region is humid and subtropical,
with an average temperature greater than 25 °C during the summer and a rainy season that extends from November to February.

The animals were selected from 250 Nelore females (Bos indicus) after ultrasonic examinations to determine AFCs 7 days (day−7)
prior to the beginning of the TAI protocol. Multiparous cows (n= 75, 48–96 mo. old) at 30–50 days postpartum (average 45 days),
without a corpus luteum (CL) or large follicles (< 8 mm) (Baruselli et al., 2004), with a body condition score (BCS) between 2.5 and
4.0 (2.8 ± 0.2) on a scale of 1–5 (Lowman et al., 1976), maintained with continuous grazing of Urochloa spp. and provided with
mineralized mix and water ad libitum were subsequently used in this study.

2.1.2. AFC and experimental design
To determine the AFC, the ovaries (right and left) of each animal were scanned ultrasonically with a 7.5 MHz transducer (Aquila

PRO, Pie Medical, Maastricht, the Netherlands), and antral follicles (all follicles≥ 3 mm) were counted as previously described
(Burns et al., 2005; Ireland et al., 2008) to allocate the cows (n = 75) to two experimental groups according to the number of antral
follicles. Cows that showed a consistently high (G-high,≥45 follicles; n = 43) or low AFC (G-low,≤15 follicles; n = 32) were
defined based on the overall mean AFC (approximately 30 follicles) plus or minus one standard deviation (SD; approximately 15
follicles). Animals with intermediate AFCs (16–44 follicles) were not included in this study because there were no handling condi-
tions to ultrasonically assess these animals simultaneously with the animals with high and low AFCs by the same operator.

Seven days after AFC evaluation, the animals were subjected to an ovulation synchronization protocol on a random day of the
estrous cycle (day 0) to monitor ovarian follicular dynamics. The protocol consisted of the insertion of an ear implant that contained
3 mg of norgestomet (Crestar®, MSD Animal Health, Sao Paulo, Brazil) and intramuscular (i.m.) administration of 2 mg of estradiol
benzoate (EB; Gonadiol®, MSD Animal Health, Sao Paulo, Brazil). On day 8, the implants were removed, and the animals received i.m.
injections that contained 250 μg of cloprostenol (PGF2α, Ciosin®, MSD Animal Health, Sao Paulo, Brazil), 300 IU of equine chorionic
gonadotropin (eCG; Novormon®, MSD Animal Health, Sao Paulo, Brazil) and 1.0 mg of estradiol cypionate (EC; ECP®, Zoetis, Sao
Paulo, Brazil), as illustrated in Fig. 1.
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