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ABSTRACT
Although embryo transfer techniques are widely used around the world, variability in response to the
superstimulatory treatments remains an important limitation. With a better understanding of ovarian
function has come a greater capability of controlling it. Recent protocols, designed to control both
luteal and follicular function, permit the initiation of superstimulatory treatments at a self-appointed
time and provide the possibilities for superstimulation of cows. Ultrasound guided follicle aspiration
(superstimulation is initiated 1 or 2 days later) and estradiol and progesterone treatments
(superstimulation is initiated 4 days later) have been widely used in superstimulation protocols, with
equivalent embryo production to that of donor cows superstimulated using the traditional approach
beginning 8 to 12 d after estrus. In recipients, recent protocols designed to control both luteal and
follicular status provide new possibilities for synchronization that is precise enough to permit transfer
of embryos without the need for estrus detection (FTET). Treatment of cattle with GnRH in combination
with prostaglandin F2α (PGF) 7 d later and a second GnRH 48 h after PGF (known as Ovsynch) has
resulted in acceptable pregnancy rates after fixed-time AI in lactating dairy cows and in recipients in
which embryos were transferred without estrus detection. Alternatively, treatments with estradiol and
progestogen/progesterone releasing devices have resulted in pregnancy rates comparable to those
obtained with recipients transferred 7 d after estrus. Furthermore, estradiol and progesterone treatments
combined with PGF and eCG (given 1 d after the expected time of wave emergence) has resulted in
high rates of recipients selected for transfer and overall pregnancy rate. This treatment is currently
used to synchronize large groups of recipients in South America. With this protocol 85 to 90% of
treated recipients are selected for embryo transfer and the overall pregnancy rates (recipients pregnant
over recipients treated) range from 40 to 50%. A protocol that results in about 50% pregnancy rate per
synchronization treatment would seem cost-effective, considering that treatment also avoids the need
for estrus detection, and reduces the interval from treatment to pregnancy.
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INTRODUCTION
Although embryo transfer techniques are widely used around the world, with more than 500,000
embryos being transferred each year, variability in response to the superstimulatory treatments remains
an important limitation (20). The better understanding of ovarian function, acquired in recent years
through the use of ultrasonography, has provided possibilities for a greater capability of controlling
follicular development and ovulation. Recent protocols, designed to control both luteal and follicular
function, permit the initiation of superstimulatory treatments and the synchronization of recipients at a
self-appointed time. The intention of this manuscript is to review these protocols and discuss how they
may impact on the effectiveness and application of bovine embryo transfer programs, taking special
consideration in those currently applied in South America.
SYNCHRONIZATION OF ESTRUS AND OVULATION
Prostaglandin F2α has been the most commonly used treatment for synchronization of estrus in
cattle (reviewed in 64). Early studies showed that the maturity of the CL at the time of PGF treatment
influenced the luteolytic response and that PGF did not effectively induce luteolysis during the first 5
or 6 d following estrus (63). Furthermore, in cattle in which luteolysis did occur the ensuing estrus was
distributed over a 6-day period (45). Recent studies have shown that the interval from PGF treatment
to expression of estrus and ovulation is determined by the stage of development of the dominant
follicle at the time of treatment (37). If PGF is given when the dominant follicle of a wave is in the late
growing or early static phase, ovulation will occur within 3 to 4 d. On the other hand, PGF treatment
given when the dominant follicle is in the mid- to late-static phase (i.e., when it is no longer viable)
will result in ovulation of the dominant follicle from the next follicular wave 5 to 7 d later (37). This
interval is a reflection of the time required for the dominant follicle of the new wave to grow and
develop to a preovulatory state and emphasizes that both luteal and follicular control is required to
obtain high pregnancy rates in fixed-time AI or embryo transfer programs that do not require estrus
detection.
The treatments generally used for synchronization of recipients consisted on the administration
of PGF 11 to 14 d apart (22). If all the recipients are cycling, about 80% of them must show signs of
estrus within 5 d of treatment. However, due to the low accuracy of estrus detection, about 50% of the
treated recipients usually have a CL and receive an embryo 7 d after estrus (20). This situation could be
even worst if the recipients used are Bos indicus or Bos indicus crosses on pasture conditions. Table 1
exemplifies the rates of recipients transferred over those treated in a large commercial embryo transfer
program in Brazil and Bolivia. The overall pregnancy rate was about 13% and was largely due to the
low number of recipients seen in estrus and/or with a CL at the time of embryo transfer (Burry personal
communication, cited in 20). This inefficiency greatly affects the feasibility of these programs in cattle
kept on pasture conditions in South America.
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TABLE 1

HORMONAL TREATMENTS THAT CONTROL FOLLICULAR WAVE EMERGENCE AND
SYNCHRONIZE OVULATION.

GnRH
It has been shown that GnRH will induce ovulation or luteinization of the largest follicle present
at the time of treatment (46), and research efforts have been devoted to the development of treatment
protocols that utilize GnRH and PGF for fixed-time AI in beef and dairy cattle (65, 66, 69, 71, 74).
This treatment protocol is known as the Ovsynch treatment (66) and consists of an injection of GnRH
followed by PGF 7 d later, a second injection of GnRH 48 h after PGF treatment and fixed-time AI 15
h later. The rationale for the treatment is that the first injection of GnRH will induce LH release,
resulting in ovulation or luteinization of the dominant follicle and emergence of a new follicular wave
within 2 d. The administration of PGF 7 d after treatment is to induce luteolysis, and the second GnRH
injection is to induce LH release and synchronize ovulation of the new dominant follicle. Others have
used a similar protocol in beef cattle with an interval of 6 d between the first GnRH treatment and PGF
(55, 80).
The Ovsynch protocol has been more efficacious in cows than in heifers (66, 55). Results of a
recent study confirmed that GnRH does not always result in ovulation or luteinization of the dominant
follicle in heifers and the emergence of a new follicular wave was synchronized only when treatment
caused ovulation (54). Hence, ovulation following the second GnRH treatment may be poorly synchronized if the first GnRH treatment does not synchronize the emergence of a new follicular wave. In
addition, it has been reported that some heifers may show signs of estrus before the second GnRH
treatment. Prevention of the early ovulations by addition of a CIDR-B (Pfizer Animal Health) device
to a 7-day Ovsynch program has been shown to significantly improve pregnancy rates in heifers after
fixed-time AI (55).
Ovsynch protocols have also been used to synchronize ovulation in recipients that received invivo (5, 36, 84) or in-vitro (2) derived embryos. In two studies, Bos indicus x Bos taurus crossbred
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heifers (5, 84) and cows (84) were treated with a single dose of PGF and observed for estrus for 5 d or
with an Ovsynch protocol without estrus detection. Seven days after estrus (PGF group) or after the
second GnRH treatment (Ovsynch group) recipients with an ultrasonically detectable CL (5) or a
palpable CL on rectal examination (84) were selected for embryo transfer. All selected recipients
received frozen-thawed embryos by “Direct Transfer”. The overall pregnancy rate was higher in recipients treated with the Ovsynch protocol (Table 2); more recipients received embryos because the
Ovsynch protocol was not dependent on the detection of estrus. It is also noteworthy that in one of the
studies (5), 53.7 % of the heifers treated with PGF were observed in estrus, a reflection of the difficulty
of estrus detection in Bos indicus-derived cattle and confirming the observation mentioned previously
in this manuscript (27).

TABLE 2

In another study (10, 36), 499 lactating Bos taurus crossbred cows (28 to 92 d post partum)
were assigned to 1 of 3 treatment groups. Cows in the control group were treated with GnRH on Day
0, PGF on Day 7 and detected for estrus using a Heat-Watch system (GnRH+PGF). Cows in the other
2 groups were treated with an Ovsynch protocol alone (Ovsynch) or an Ovsynch protocol plus a
norgestomet (SMB, Syncro-Mate-B, Merial) implant for 7 d (Ovsynch+P) and not observed for estrus.
Six to 8 d after estrus (GnRH+PGF group) or 7 d after the second GnRH treatment (Ovsynch and
Ovsynch+P groups), cows were examined by rectal palpation and those with a palpable CL received
Grade 1 or 2 frozen-thawed embryos by “Direct Transfer”. Although the pregnancy rate of cows that
received an embryo (recipients pregnant/recipients transferred) tended (P<0.07) to be higher in cows
in the GnRH+PGF group, the overall pregnancy rates were not significantly different among groups,
mainly because of the significantly larger (P<0.01) number of recipients selected for embryo transfer
in the Ovsynch and Ovsynch+P groups (Table 3). The same investigators have also done field trials
involving 1637 recipients treated with an Ovsynch treatment protocol plus an SMB ear implant or a
4
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CIDR-B device without estrus detection; overall pregnancy rate was 59.9 % (12). In summary, results
of these studies indicate that acceptable pregnancy rates can be achieved when embryos are transferred
to recipients that have received treatments that synchronize ovulation, without the necessity of estrus
detection. Figure 1 outlines the treatment protocol.

TABLE 3

Figure 1. Treatment protocol for fixed-time embryo transfer in cattle with an Ovsynch program or
Ovsynch plus a progestogen/progesterone-releasing device (Ovsynch+P). The Ovsynch treatment consists of an injection of GnRH on Day 0, followed by PGF on Day 7 and a second
injection of GnRH on Day 9. In the Ovsynch+P treatment a progestogen ear implant or a
progesterone-releasing device is placed on Day 0 and removed on Day 7. Estrus is not observed and embryo transfer is performed on Day 16; recipients with a CL receive an embryo.

Progesterone
Studies performed to evaluate different progestogen/progesterone protocols have shown that
treatments that are long enough to allow normal regression of the CL (i.e., ≥14 d), would induce
synchronous estrus. However, these treatments were associated with the development of oversized
(persistent) dominant follicles (29, 40, 70, 73) and low fertility (68, 83). The lowered fertility has been
attributed to spontaneous maturation (i.e., germinal vesicle breakdown and cumulus expansion) of
oocytes within the persistent dominant follicles (67). Treatments that induce regression of the persistent follicle and resulted in emergence of a new follicular wave improved pregnancy rates in AI programs (38, 43). Based on the results from one study, it was originally thought that persistent follicles
did not affect the quality of the CL and pregnancy rates in recipients (81). However, the overall
5
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pregnancy rates in this study were low (about 30% in all treatment groups). Results from a recent
study have shown that large CL derived from persistent follicles decreased pregnancy rates (49).
Progesterone and Estradiol
Estradiol and progestogen/progesterone treatments have been increasingly used over the past
years in estrus synchronization programs in beef and dairy cattle (48, 18, 28, 38, 55). Treatments
consist of insertion of a progestogen/progesterone device and the administration of estradiol and
progestogen/progesterone on Day 0 (to synchronize follicular wave emergence and avoid the development of persistent follicles), PGF at the time of device removal on Days 7, 8 or 9 (to ensure luteolysis),
and the subsequent application of a lower dose of estradiol 24 h later (30) or GnRH/LH 48 to 54 h later
(18, 55) to synchronize ovulation. Pregnancy rates to a single fixed-time AI have been similar to those
expected after detection of spontaneous estrus (38).
A series of experiments were designed to evaluate the possibility of applying the estradiol and
progesterone protocols currently used for fixed-time AI to synchronize recipients subjected to embryo
transfer without estrus detection. In one experiment (77), cows in the estradiol/progesterone group
received a CIDR-B device combined with 2 mg estradiol benzoate (EB) and 50 mg injectable progesterone (P4) im on Day 0, PGF at the time of CIDR-B removal on Day 7, and 1 mg EB on Day 8. Estrus
was not observed and Day 9 was arbitrarily considered to be the day of estrus. Cows in the control
group were treated with 2 doses of PGF 14 d apart and observed for signs of estrus for 5 d. Seven days
after observed estrus (PGF group) or the expected time of estrus (CIDR-B group), all cows with an
apparently functional CL (>15 mm as estimated by rectal palpation) received frozen/thawed embryos
by “Direct Transfer”. Overall pregnancy rates (recipients pregnant/recipients treated) did not differ
between treatments (PGF: 32.0% vs CIDR-B: 37%; P>0.6). These results were further confirmed in
two experiments in which no differences were detected between recipients treated with CIDR-B for 7
or 8 d (19) and DIB (Syntex, Argentina) devices for 8 d. (19).
Although the use of estradiol and progestogen/progesterone has eliminated the need for estrus
detection, overall pregnancy rates have remained 20 to 35%, requiring improvement (20). Therefore,
two experiments were designed to determine if the time of PGF treatment in estradiol and progestogen/progesterone protocols would affect the number of recipients selected for embryo transfer. Cows
received a progesterone releasing device (DIB) and an injection of 2 mg EB and 50 mg P4 im on Day
0 and were randomly assigned to receive PGF on Day 4 (expected time of wave emergence) or on Day
8 (at the time of DIB removal). On Day 9, all cows received 1 mg EB im. Day 10 was considered the
day of estrus; therefore, embryos were transferred on Day 17 in all recipients with a CL ≥12 mm in
diameter. In the first experiment, in which follicular development was monitored by daily ultrasonography, giving PGF to initiate luteolysis at the time of wave emergence (Day 4) instead of PGF at the
time of device removal (Day 8), increased the diameter of de dominant follicle (13.2±0.2 mm vs.
11.5±0.2 mm; P<0.05); hasten the time of ovulation (66.6±0.4 h vs 70.8±2.3 h; P<0,01) and resulted
6
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higher plasma progesterone concentrations at the time of embryo transfer (6.9±0.8 ng/ml vs 5.2±0.6
ng/ml; P=0.08; 57). In the second experiment, treatment with PGF on Day 4 resulted in an increased
proportion of recipients selected for transfer (70.5; P<0.02) and pregnancy rate (41.1; P<0.004) compared to those that received PGF on Day 8 (52.7% and 21.5%, respectively). Furthermore, a subgroup
of recipients was bled and plasma progesterone levels were again higher in recipients treated with PGF
on Day 4 (6.8±0.7 ng/ml; n=43) than in those treated with PGF on Day 8 (4.0±0.4 ng/ml; n=27;
P=0.008).
Treatments with eCG to increase circulating progesterone concentrations and pregnancy rates.
There have been several studies investigating the relationship between circulating progesterone
and pregnancy rates in cattle (reviewed in 74). However, the use of supplementary progesterone has
resulted in inconsistent effects on pregnancy rates. Insertion of a CIDR-B device at the time of embryo
transfer resulted in a 12.8% increase in pregnancy rates in cycling, lactating dairy recipients (47).
However we were unable to demonstrate any benefit of CIDR-B insertion in dairy cows and heifers
and Bos indicus crossbred heifer recipients (76). Bousquet (personal communication) was only able to
show a benefit of supplemental progesterone after the transfer of poorer quality embryos, and Fuentes
(32) reported higher pregnancy rates only when a PRID was inserted in heifers with lower quality
(smaller size) CL. In a more recent study, the insertion of a CIDR-B from Days 7 to 20 of the estrous
cycle did not result a significant increase in plasma progesterone concentrations in heifers (52). An
alternative strategy would be to induce an accessory CL by inducing ovulation of the dominant follicle
with hCG or by insertion of Deslorelin implants on Day 5 of the estrous cycle (reviewed in 74). In Bos
indicus recipients, treatment with hCG on Day 7 increased progesterone concentrations (52) and treatments with GnRH, hCG, pLH or a CIDR device increased pregnancy rates (53). Taken all studies in
consideration, the beneficial effects of higher progesterone seem to be evident only when pregnancy
rates in controls (not treated) recipients were lower than expected, suggesting that body condition
score, ciclicity and/or embryo quality may have been contributing factors.
Another approach to increasing circulating progesterone concentrations in recipients is to induce
multiple ovulations by an injection of eCG during the synchronization protocol. Fuentes and de la
Fuente (33) first reported that treatment of Holstein heifers with 400 UI of eCG on Day 4 of a 6.5-day
treatment with PRID devices and estradiol-17β (E-17β) resulted in multiple CL (2 to 5 CL per ovary),
more (P<0.05) recipients selected for embryo transfer (89.7%) and a higher overall pregnancy rate
(58.6%) when compared to heifers treated similarly but without eCG (49.1% and 22.2%, respectively),
treated with one PGF injection (44.8% and 19.0%, respectively) or those receiving an embryo 7 d after
natural estrus (50% and 28.8%, respectively). In another study (6), Bos taurus x Bos indicus heifers
were treated with a CIDR-B device for 7.5 d, combined with 2 mg EB and 50 mg P4 im on Day 0. Half
of the heifers received 800 IU of eCG on Day 5 and all heifers received PGF on Day 7 and 1 mg EB im
on Day 8. All animals were examined by ultrasonography 1 d prior to embryo transfer and a blood
sample was taken for plasma progesterone determination. Results, shown in Table 4, revealed that
7
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eCG treatment resulted in increased number of ovulations (CL numbers), plasma progesterone concentrations and pregnancy rates.

TABLE 4

It is also noteworthy that, considering only the recipients with 1 CL, the area of the CL (P<0.01)
and plasma progesterone (P=0.1) concentrations were also greater in heifers treated with eCG (2.9 ±
0.6 cm2 and 2.3±1.6 ng/mL; n=8), than in those not treated with eCG (2.2±0.5 cm2 and 1.3±0.8; n=17).
A follow up study was designed to evaluate if a lower dose of eCG would also result in increased
pregnancy rates in recipients transferred at a fixed-time. Bos taurus x Bos indicus crossbred cows were
treated with a DIB device combined with 2 mg EB and 50 mg P4 im on Day 0. Half of the cows
received 400 IU of eCG im and all received PGF on Day 5. DIB was removed on Day 8 and 1 mg EB
im was given on Day 9. All cows were examined by ultrasonography 1 d prior to embryo transfer.
Although this treatment did not result in as many multiple ovulations as in the previous study (3/156,
2% of cows had 2 CL), eCG treatment resulted in increased CL diameters and pregnancy rates (Table
5). A subset of 55 recipients that were transferred was also bled for plasma progesterone determination. Plasma progesterone in recipients treated with eCG that had 2 or 3 CL (30.2±8.2 ng/mL; n=8) or
only 1 CL at time of embryo transfer (7.5±0.7 ng/mL; n=18) was significantly higher (P<0.01) than in
those recipients not treated with eCG (5.7±0.4 ng/mL; n=29).

In another experiment we compare pregnancy rates in cows treated with DIB devices and EB
and induced to ovulate with either EB or hCG (58). Bos taurus x Bos indicus crossbred beef cows with
a body condition score between 2.5 to 3.5 (1 to 5 scale) were used. At the beginning of each replicate
(Day 0) all cows received a DIB device and 2 mg EB plus 50 mg P4 im. All cows also received 400 IU
of eCG im plus 500 µg cloprostenol (Estroplan, Syntex) on Day 5 and DIB devices were removed on
Day 8. Cows were randomly divided to receive 1 mg EB im on Day 9 or 1500 IU hCG (Ovusyn,
Syntex Argentina) on Day 10. As in the previous experiments, recipients were not observed for signs
8
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of estrus. On Day 17, all recipients were examined by ultrasonography and those with a CL >12 mm
in diameter received fresh or frozen/thawed “Direct Transfer” embryos. Mean (± SEM) CL diameters
on Day 17 were not different (P>0.1) between recipients induced to ovulate with EB (21.1±0.6 mm) or
hCG (21.3±0.5 mm). There were no significant effects of fresh vs frozen embryos, embryo quality, or
technician on pregnancy rates (P>0.4). Furthermore, pregnancy rates were not different between recipients induced to ovulate with EB or hCG (Table 6; P>0.9). It was concluded that the two treatments
evaluated are equally efficacious to synchronize Bos taurus x Bos indicus recipients.

TABLE 6

Although the previous studies have shown the efficacy of this treatment protocol, it required that
the cows be run through the chute at least four times for treatments. Therefore, a recent study was done
to try to simplify the treatment protocol, by reducing the number of injections or the number of the
days required for treatments. The first objective was to compare pregnancy rates in recipients treated
with DIB devices and 400 IU of eCG given on Day 5 (1 d after wave emergence) or Day 8 (DIB
removal, 61). A secondary objective was to determine the effect of injectable P4, given im at the time
of insertion of the DIB device plus EB treatment, on the same end points. Crossbred Bos taurus x Bos
indicus beef heifers were randomly assigned to 1 of 4 treatment groups in a 2 by 2 factorial design. All
heifers received a DIB device plus 2 mg EB im on Day 0, with or without 50 mg of P4 given im at the
same time. Heifers were further subdivided to receive 150 µg D (-) cloprostenol im and 400 IU of eCG
im on Day 5 or on Day 8. In all heifers, DIB devices were removed on Day 8 and 1 mg EB im was
administered on Day 9. On Day 17, all heifers were examined by ultrasonography to determine the
number of CL and those with more than 1 CL or a single CL with a diameter >18 mm received an in
vitro produced (IVP) embryo by non-surgical transfer performed by the same veterinarian. The proportion of recipients transferred/treated (P=0.15) and pregnant/transferred (P=0.23) were not different.
However, the overall pregnancy rate (recipients transferred/recipients treated) tended (P=0.1) to be
higher in heifers treated with eCG on Day 5 than in those treated with eCG on Day 8. Conversely, there
was no significant effect of injectable P4 in any of the end points evaluated (Table 7).
A subset of 154 recipients were randomly selected across treatment groups and bled for plasma
progesterone determination. Treatment with eCG on Day 5 resulted in a higher (P<0.05) number of CL
(1.4±0.1 CL) and plasma progesterone concentrations (2.4±0.3 ng/mL) on Day 17 (day of embryo
transfer) than in heifers treated with eCG on Day 8 (1.1±0.1 CL and 1.7±0.2 ng/mL, respectively).
Again, there was no significant effect of the 50 mg of P4 injection in any of the end points evaluated.
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TABLE 7

Results suggest that eCG treatment on Day 5 increases the number of CL, plasma progesterone
concentrations and tended to increase pregnancy rates in bovine embryo recipients synchronized with
DIB devices and EB and transferred at a fixed-time. These results were further confirmed in a followup study designed to compare different dosages of eCG given on Day 5 or Day 8. There was no
significant effect of eCG dosage (400 IU vs 500 IU vs 600 IU) on pregnancy rates. However, as it is
shown in Table 8, treatment with eCG on Day 5 resulted in significantly higher pregnancy rates than
eCG treatment on Day 8.

TABLE 8

Although there have been many reports of satisfactory pregnancy rates in recipients synchronized with progestogen/progesterone devices (42, 44, 58), like those reported herein, there are those in
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which reduced pregnancy rates have been reported (41, 75, 82). The reasons for this discrepancy are
not clear; however, it has been reported that the expression of estrus was higher in progestogen-treated
animals than in PGF-treated animals (82). At least one study in lactating beef cows revealed that
approximately 50% were in anestrous; therefore, the estradiol/progesterone treatment may have induced estrus and ovulation in cows that did not have an adequate post-partum interval or were not in
satisfactory body condition, accounting for the reduced pregnancy rates (75). This may also explain
the differences between the control groups (no eCG) in the first experiments presented in this section.
Although Bos taurus x Bos indicus crossbred cattle were used in both experiments, it is possible that
the heifers used in the first experiment (6) were not in as good body condition as the cows used in the
second experiment (78). These results further emphasize the importance of using cycling cows or
heifers that are in good body condition, as embryo recipients. From 842 recipients synchronized with
estradiol/progesterone and eCG in a commercial embryo transfer program, 709 (84.2%) recipients
received an embryo by non-surgical transfer and 392 (46.6%) were pregnant. Considering that one of
the most costly items in an embryo transfer program is feeding the recipients until they become pregnant (36), a protocol that results in 45 to 50% of the recipients becoming pregnant per synchronization
treatment seems very adequate and cost-effective, especially considering that this treatment also avoids
the necessity of estrus detection. Figure 2 outlines the recommended treatment protocol.

Figure 2. Treatment protocol for fixed-time embryo transfer in cattle. Treatment consist of insertion of
a progesterone releasing device and 2 mg estradiol benzoate (EB) im on Day 0, PGF and 400
IU eCG on Day 5, device removal on Day 8, and EB on Day 9. Estrus is not observed and
embryo transfer is performed on Day 17.
MANIPULATION OF THE FOLLICULAR WAVE FOR SUPERSTIMULATION
The conventional protocol of initiating ovarian superstimulation during mid-cycle was originally based on anecdotal and experimental information in which a greater superovulatory response
was reported when superstimulatory treatments were initiated 8 to 12 d after estrus (reviewed in 15).
However, none of these early studies evaluated the specific follicular status of the animals when
superstimulation treatments were initiated. This was mainly because monitoring follicular development ultrasonically in cattle was, in most cases, in the early stages of development and not available in
many laboratories.
11
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Through information generated by ultrasonography, it is now known that 8 to 12 d after estrus
(equivalent to Days 7 to 11 after ovulation) would be the approximate time of emergence of the second
follicular wave in two- or three-wave cycles (34) and a cohort of growing follicles would be present
around that time. However, the day of emergence of the second follicular wave has been shown to
differ between two-wave cycles and three-wave cycles (1 or 2 d earlier in three-wave cycles), as well
as between individual animals (34). In this regard, it has been clearly shown that superovulatory response was higher when superstimulatory treatments were initiated at the time of wave emergence
rather than later (1, 60). Starting gonadotropin treatments as little as 1 d after wave emergence significantly reduced the superovulatory response compared to initiating treatments on the day of wave emergence (1, 60).
Based on duration of the developmental phases of the dominant follicle in two-wave and threewave interovulatory intervals, the probability at any given time that the dominant follicle is not functionally dominant (late-static or regressing phases) is approximately 30% (6 of 20 d) for two-wave
heifers and 35% (8 of 23 d) for three-wave heifers. More importantly, only approximately 20% (4 or 5
d) of the estrous cycle is available for initiating treatment at the time of follicular wave emergence.
Therefore, 80% of the estrous cycle is not conducive to an optimal superovulatory response. The
necessity of waiting until mid-cycle to initiate superstimulatory treatment implies monitoring estrus
and an obligatory delay. To obviate these problems, an alternative approach is to initiate superstimulation
treatments subsequent to the exogenous control of follicular wave emergence.
One approach involves transvaginal ultrasound-guided follicle ablation of all follicles ≥5 mm to
synchronized wave emergence among heifers at random stages of the estrous cycle, followed by FSH
(Folltropin-V, Bioniche Animal Health, Canada) treatment 1 d after ablation and PGF 48 h later (14,
Table 9). It was shown that the timing of estrus could be more accurately controlled when a progesterone/progestogen implant was inserted for the period of superstimulation and 2 injections of PGF were
administered on the day of implant removal. Non-ablated control heifers were given FSH 8 to 12 d
after estrus and PGF 48 h later. Combined over 2 experiments, there was no difference in the
superovulatory response between the ablated and non-ablated control groups. Transvaginal ultrasoundguided follicle ablation of all follicles (35) or just the dominant follicle (23, 35, 39) 2 d prior to
superstimulation during mid-diestrous, has also been shown to result in a higher superovulatory response than cows in which the dominant follicle was not ablated (Table 9). Conversely, in a retrospective analysis of superovulatory responses of lactating dairy cows, follicle ablation resulted in a significantly higher number of ova/embryos collected but a comparable number of transferable embryos than
cows superstimulated 7 to 13 d after estrus (72; Table 9). In a more recent study, ablation of the 2
largest follicles at random stages of the cycle was as efficacious in synchronizing follicular wave
emergence for superstimulation as ablating all follicles ≥5 mm, eliminating the need to determine
which follicle is the dominant follicle (3).
12
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TABLE 9

Another way to synchronize follicular wave emergence for superstimulation could involve the
use of GnRH or porcine LH (pLH). However, the reported asynchrony in follicular wave emergence
(from 3 d before to 5 d after treatment) suggests that this approach may not be feasible for
superstimulation (54). In spite of the wide range in day of follicular wave emergence that occurred in
that study (54), the new follicular wave emerged within 3 d of treatment (many by chance because of
the stage of the estrous cycle) in 44 of 54 (81 %) of heifers. Indeed, in one study involving 3 different
experiments (31), GnRH or pLH treatments consistently resulted in a lower number of embryos collected than when follicular wave emergence was synchronized with E-17β and P4 or by follicular
ablation. Therefore, we do not recommend this approach to the synchronization of follicular wave
emergence for the purpose of superstimulation in cattle.
Our preferred approach to the synchronization of follicular wave emergence for superstimulation
involves the treatment with E-17β and P4 im at the time of progestogen/progesterone device insertion,
followed by FSH beginning 4 d later (16). Data from experiments (reviewed in 15) and commercial
superovulation programs (17, 62) have shown that superovulatory response of donors treated with E17β and P4 at unknown stages of the estrous cycle was comparable or better to that of donors
superstimulated beginning 8 to 12 d after observed estrus (20, 62).

Estradiol-17β is not readily available for commercial use in many countries. Therefore, we investigated the possibility of using other commercially available estrogen esters such as EB or estradiol
valerate. Treatment with 2.5 mg EB and 50 mg P4 given at the time of CIDR-B insertion resulted in
synchronous emergence of a new follicular wave 3 to 4 d later (24). Superstimulatory treatments
initiated 4 d after 2.5 mg EB and 50 mg P4 resulted in superovulatory responses comparable to those
initiated 4 d after treatment with 5 mg E-17β and 50 mg P4 (25) or 2.5 mg E-17β and 50 mg P4 (26,
Figure 3 and Table 10) or those initiated 8 to 12 d after estrus (56). Treatment with 5 mg estradiol
valerate and 3 mg norgestomet resulted in less synchronous emergence of a follicular wave and a
13
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lower superovulatory response than 5 mg E-17β and 100 mg P4 in cows with two SMB implants (50).
However, lower dosages of estradiol valerate have being investigated and a dose of 1.0 or 2.0 mg
resulted in follicular wave emergence in 3-4 days, with little variability (51). These results suggest that
the lower dose may be useful in the synchronization of follicular wave emergence for superstimulation.
Experiments are needed to confirm this observation.

Figure 3. Treatment protocol for superovulation of donor cattle with progesterone releasing devices
and estradiol benzoate (EB). Treatment consists of insertion of progesterone releasing device
and estradiol benzoate (EB) plus progesterone (P4) im on Day 0. Superstimulatory treatments are initiated on Day 4, with FSH in twice daily im injections over 4 d. Donors receive
PGF treatment in the morning and afternoon of Day 6 and progesterone devices are removed
with the second PGF treatment. Donors are AI 12 and 24 h after observed estrus or 48 and 60
h after progesterone device removal. Ova/embryos are collected non-surgically on Day 15

TABLE 10

Collectively, these studies demonstrated that exogenous control of follicle wave emergence offers the advantage of initiating superstimulatory treatments at a time that is optimal for follicle recruitment, regardless of the stage of the estrous cycle. The treatment is practical, easy to follow by farm
personnel and, more importantly, the need for detecting estrus or ovulation and waiting 8 to 12 d to
initiate gonadotropin treatments is eliminated. Synchronization of follicular wave emergence by fol14
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licle ablation or estradiol/progesterone treatments has resulted in comparable superovulatory response
(3, 11, 15).
It is noteworthy that in studies involving superstimulation coincident with follicular wave emergence, the response to a single bolus injection of FSH was not different from that in response to a
multiple injection scheme (14, 16). The nadir between FSH surges is responsible for preventing the
emergence of a new follicular wave (13); provision of exogenous FSH during the period of the nadir in
FSH may have resulted in “break through” growth of small follicles prior to the time of expected new
wave emergence (i.e., effects of dominant follicle suppression were overcome by exogenous FSH).
This may explain how large doses of exogenous FSH in conventional superstimulation schemes can
overwhelm the endogenous rhythm and mask the wave effect on ovarian response. If a superstimulatory
treatment is given for a long enough period of time, follicle recruitment will become apparent, regardless of follicular wave status at the time of gonadotropin treatment. However, asynchronous recruitment may result in more variability in ovarian follicular response and in the quality of embryos collected (16, 62).
Recent studies, mainly performed in Brazil have been done to develop a superovulation protocol
that allows for fixed-time AI in Nelore cattle (4, 7, 9). One of the treatments currently used for fixedtime AI in superstimulated donors is similar to the treatment previously described, except that progesterone releasing devices are removed in the morning or afternoon of Day 7 (Day 7 AM and Day 7 PM;
Table 11; 85). All donors also receive 25 mg of pLH (Lutropin-V, Bioniche Animal Health) or a dose
of GnRH in the morning of Day 8 and are AI 12 and 24 h after that. No differences were found in
Nelore cattle when progesterone devices were removed on Day 7 AM or 7 PM (Table 11 and Figure 4).

TABLE 11
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Figure 4. Treatment protocol for fixed-time AI of superstimulated Nelore Cattle. Treatment consists
of insertion of progesterone releasing device and estradiol benzoate (EB) plus progesterone
(P4) im on Day 0. Superstimulatory treatments are initiated on Day 4, with FSH given in
twice daily im injections over 4 d. Donors receive PGF treatment in the morning and afternoon of Day 6 and progesterone devices are removed with the last FSH, in the afternoon of
Day 7. Donors also receive pLH or GnRH in the morning of Day 8 and are AI without estrus
detection 12 and 24 h after GnRH/pLH. Ova/embryos are collected non-surgically on Day
15.
Preliminary results from an experiment that is currently being performed with Holstein cows
suggest that at least a 24 h interval is needed between progestogen/progesterone device removal and
GnRH or pLH treatment (Rodrigues, personal communication). In this experiment, 40 Holstein cows
were treated with 1 or 2 Crestar implants plus 3 mg EB and 50 mg P4 im on Day 0, FSH treatments
were initiated on Day 4 and PGF was given in the morning and afternoon of Day 6. Crestar devices
were removed in the afternoon of Day 7 and GnRH was given in the morning of Day 8 (12 h) or in the
afternoon of Day 8 (24 h). So far, no differences have been detected between 1 or 2 Crestar. However,
treatment with GnRH 24 h after Crestar removal resulted in a lower (P<0.05) number of unovulated
follicles (1.7±0.3) than when GnRH was given 12 h after Crestar removal (3.5±0.5). This was not
reflected in a significantly higher number of transferable embryos, but the numbers clearly favor the
treatment with GnRH 24 h after Crestar (GnRH 24 h: 4.2±1.3 vs GnRH 12 h: 2.7±0.8). Clearly more
cows are needed to make a conclusion and a recommendation. Nevertheless, results from the current
studies in Brazil and Argentina suggest that different alternatives may be available in Bos taurus
cattle: 1) remove progestogen/progesterone devices on Day 6 PM and detect estrus and AI 12 and 24
h after estrus or 48 and 60 h after device removal (Figure 3); 2) remove the progestogen/progesterone
device in the morning of Day 7, give GnRH or pLH in the morning of Day 8 and AI 12 and 24 h after
that; or 3) remove the devices in the afternoon of Day 7, give GnRH or pLH in the afternoon of Day 8
and AI 12 and 24 h after that. Probably embryo collection should be done later in the second and
especially in the third alternative, to avoid the collection of early morulae that do not resist well the
freezing and thawing procedures. Obviously more experiments are needed to determine which is the
best treatment protocol for fixed-time AI of Bos taurus donor cattle.
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SUMMARY AND CONCLUSIONS
Variability in response has continued to be one of the most frustrating problems associated with
estrus synchronization and superovulation programs in cattle. Incorporation of techniques designed to
control follicular wave dynamics, like those discussed herein, will reduce the variability caused by
treating cows at different stages of the estrous cycle. Estrus synchronization schemes based on the
control of both luteal and follicular aspects of the estrous cycle provide exciting possibilities for fixedtime AI and eliminate the need for estrus detection in embryo transfer recipients. Studies done to date
have still not provided a way of adequately minimizing the variability in ovarian response to
superstimulation, but protocols involving synchronization of follicular wave emergence do offer the
convenience of being able to initiate treatments quickly and at a self-appointed time, without the
necessity of estrus detection and without sacrificing results.
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ABSTRACT
Artificial insemination (AI) is an important biotechnology for genetic improvement of bovine
cattle. However, estrus detection, which demands time and trained personnel, remains as one of the
major factors limiting the widespread use of AI.
In the last decade, the better understanding of
ovarian follicle growth allowed the development of hormonal treatments that control the time of ovulation, making it possible to use fixed-time artificial insemination (i.e., AI at self appointed time,
without estrus detection). In South America, mainly in Brazil and Argentina, the commercial availability of several steroid and gonadotropic hormones, has been encouraging the development of many
protocols for FTAI. In the present mini-review it will be emphasized hormonal treatments used for
FTAI in beef cattle, particularly those for cows in postpartum anestrus.

INTRODUCTION

Zebu cattle (sub-specie Bos taurus indicus, Meirellles et al., 1999) is predominant in tropical
regions due to its better tolerance to heat stress and resistance to parasites, when compared to European
breeds (Bos taurus taurus). In Brasil, Nellore represents the majority of the beef cattle (100 million of
a total of 176 million heads), and is considered the base of the beef industry (ANUALPEC, 2002).
There is a high expectation in relation to the growth of the Brazilian beef industry, due to increase in the national market and better insertion in the international. However, it is essential to improve reproductive efficiency and production levels, in order to guaranty a better economic return to
the producers.
Artificial insemination can be economically advantageous for most farmers. However, the lack
of trained personnel and deficiencies in management of the properties has been limiting its wide spread
use. One of the most important factors for a successful AI program is estrus detection, which demands
time and requires trained personnel. The estrus behavior is particularly short (approximately 11 h) in
zebu cattle, hampering the use of conventional AI programs (Barros et al., 1995, Pinheiro et al., 1998,
Misuta,2003).
After the characterization of bovine follicular dynamics with real time ultrasonography (Pierson
& Ginther, 1988b; Savio et al., 1988; Sirois & Fortune, 1988), it became possible to develop hormonal
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treatments to synchronize follicular development and the time of ovulation, allowing fixed-time artificial insemination (i.e., AI at self-appointed time, without estrus detection) in European (Twagiramungu
et al., 1992a,b; Thatcher et al., 1993; Purlsey et al., 1994) and zebu cattle (Barros et al., 1998, 2001;
Fernandes et al., 2001).
The improvement of FTAI protocols will make them more cost effective, and, consequently, it
will stimulate the use of AI, contributing to genetic improvement, reproductive efficiency and productivity of beef and dairy cattle.
In this mini-review it will be emphasized hormonal treatments developed for FTAI in beef cattle,
particularly for cows in postpartum anestrus.
ESTROUS CYCLE
The period between two consecutives estrus is called estrous cycle, and it can be divided in two
main phases: follicular and luteal. The follicular phase begins soon after luteolysis induced by prostaglandin F2α (PGF2α), and consequent decrease in blood levels of progesterone (< 1 ng/ml) between 12
and 36 h after the beginning of luteolysis (Dieleman et al., 1986). The increase in LH pulses frequency
stimulates the development of the dominant follicle that secretes increasing amount of estradiol, inducing the estrus behavior (Mukasa-Mugerwa, 1989).
The estrus is characterized by the sexual desire, when the female accept to be mounted (Blockey,
1980; Esslemont et al., 1980). The daily observation of sexual behavior allows the detection of estrus
in cows and heifers, however, the frequency (2 to 4 times a day) and the time expended (15 to 60
minutes) influence the accuracy of estrus detection (Vaca et al., 1985).
In European breeds (Bos taurus taurus) the estrus length is approximately 16 to 18 h, and ovulation occurs in average 28 to 30 h after the beginning of estrus (Escobedo et al.,1989; Galina & Arthur,
1990), i.e., between 10 and 12 h after the end of estrus (Hansel & Echternkamp, 1972; Wishart, 1972;
Hunter & Wilmut, 1984). On the other hand, in zebu cattle, duration of estrus has been reported to be
shorter, with variations between 1.3 and 20 h (Mukasa-Mugerwa, 1989; Galina & Arthur, 1990; Pinheiro
et al., 1998). Pinheiro et al. (1998), using transrectal ultrasonograpy, observed that the interval from
the onset of estrus to ovulation was 26.6 ± 0.4 h, and duration of estrus aproximately 11 h in Nelore
cows (Bos taurus indicus). These results have been confirmed by Misuta (2003) with the Heat-Watch
system to detect estrus and ultrasonography to observe ovulation.
The increasing amount of estradiol produced by ovarian follicles induces estrus and - through
positive feedback at hypothalamus/pituitary - LH surge, which induces ovulation and corpus luteum
(CL) formation. The presence of CL characterizes the luteal phase. During this phase, the CL produces progesterone in increasing amounts from day 4 to 10 of the estrous cycles, and progesterone
secretion is maintained until occurrence of luteolysis, between day 15 and 20 (Hafez, 1993).
Synchronization of estrus
Prostaglandin F2α and its analogs have been the most commonly used treatment for synchroni24
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zation of estrus (reviewed in Odde, 1990), since Rowson et al. (1972) demonstrated its luteolytic
effect in cattle.
PGF2α can be used in a single dose, however it requires the previous identification of the presence
of a CL, and estrus is distributed over a 6-day period. In order to avoid the initial phase of the estrous
cycle, two doses of PGF2α are administered in an interval of 11 to 14 days, resulting in a higher
percentage of estrus behavior after the second dose (Lauderdale et al., 1981; Odde, 1990; Chenault,
1992). The interval from PGF2α and onset of estrus in bovine varies according to the stage of
development of the dominant follicle at the time of PGF2α treatment (Savio et al.,1990; Kastelic et al.,
1990; Wiltbank et al., 1996). For example, administration of PGF2α when a growing dominant follicle
is present allows a rapid maturation and ovulation of it, whereas use of PGF2α when the dominant
follicle is becoming atretic will require approximately 4-6 days to grow a new dominant follicle mature
enough to induce estrus.
Synchronization of ovulation
Ovsynch protocol and similar
Taking advantage of real time ultrasonography, that allowed the characterization of ovarian
follicular dynamics, Thatcher et al. (1989, Macmillan & Thatcher, 1991) used a GnRH agonist to alter
follicular dynamics, and laid the base for the development of a new system to synchronize estrus and
ovulation.
The administration of GnRH, at random stage of estrous cycle, induces ovulation of the dominant
follicle, and emergency of a new follicular wave takes place 2 to 3 days after GnRH application (Thatcher
et al., 1989; Guibault et al., 1990, Macmillan & Thatcher, 1991; Twagiramungu et al., 1994; Pursley et
al., 1995). Therefore, most animals will be in a similar stage of follicular development 6 or 7 days later
at the time of PGF2α administration and, consequently, synchronization of estrus will be improved
(Twagiramungu et al., 1992a,b; Thatcher et al., 1993; Wiltbank et al., 1996).
The administration of a second dose of GnRH 1 to 2 days after PGF2α synchronizes time of
ovulation, and both European (Pursley et al., 1995; Twagiramungu et al., 1995; Burke et al., 1996) and
Zebu cattle (Barros et. al., 1998, 2000; Fernandes et al., 2001) can be fixed-time AI 16 to 24 h after the
second dose of GnRH (Pursley et al., 1994, 1995, 1997ab; Wiltbank et al., 1996; Burke et al., 1996,
Barros et. al., 2000; Fernandes et. al., 2001). This sequence of hormonal treatment (GnRH-PGF-GnRH),
that allows FTAI, has been known as “ovsynch” protocol. In the present review it will be used the
initials GPG or ovsynch instead of GnRH-PGF-GnRH.
An economical alternative to GPG protocol is to switch the second dose of GnRH to estradiol
benzoate (EB, 1.0 mg for cows and 0.75 mg for heifers; GPE protocol). After luteolysis caused by
PGF2α, EB induces LH surge, via positive feedback at the hypothalamus/pituitary, approximately 40
to 44 h after its administration, i.e., 10 to 12 later than in GPG protocol (Barros et al., 2000). Therefore,
the animals must be fixed-time inseminated 30 to 36 h after EB administration. The GPE protocol was
efficient in synchronizing ovulation in cycling Nelore cows, resulting in 40 to 45% pregnancy rate
after one fixed-time AI (Barros et al, 2000; Fernandes et al., 2001). However, when GPG and GPE
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protocols were tested in anestrus cows, the pregnancy rates after FTAI were much lower: 14.9% for
GPG (n= 67) and 19.1% for GPE (n= 68). Therefore, these treatments were not effective in anestrus
cows, and should be used only in cycling animals (Fernandes et al., 2001). Additionally, the pregnancy rates in heifers (ranging between 21 and 43%) usually are lower than in cows (ranging between
42 and 48%) after using these protocols (McGowan, 1999; Fernandes et al., 2001; Williams et al.,
2002).
There are other modifications of the GPG protocol that have been used mainly in dairy cattle.
The protocol coined pre-synch is the GPG preceded by two doses of PGF2α, administered 11 to 14
days apart, in order to start the GPG treatment during a phase of follicular development more responsive to LH surge, induced by the first dose of GnRH. The pregnancy rates after pre-synch tend to be
higher than those observed after GPG, however, the pre-synch as the GPG is effective primarily in
cycling animals.
Temporary calf removal (TCR), before the first GnRH administration and/or after PGF2α, induces increase in LH pulsatility (Edwards, 1985), and may improve the response of anestrus cows to
the GPG (Geary et al., 2001) or GPE treatments (Vilela et al., 1999, 2001).
Progesterone/progestagens associated with estrogens
The use o progesterone to synchronize bovine estrus has been reported for decades (Lamond,
1964 e Gordon, 1976). The animals received daily steroid doses for periods up to 20 days. These
treatments resulted in high percentage of animals showing estrus, however fertility was low, and they
were not practical (Macmillan e Peterson, 1993). During the following years new and more feasible
methods were developed to administered progesterone.
Nowadays, ear implants (Syncro-Mate B® and Crestar®) have been used to maintain high blood
levels of a progestagen (norgestomet), in order to decrease endogenous release of LH, and simulate the
luteal phase of the estrous cycle. Corpus luteum regression is achieved by estradiol valerate administration at the time of implant placement or by PGF2α administration when the ear implant is removed.
Syncro-Mate-B is a hydron implant containing 6 mg of norgestomet, whereas a silicone implant has 3
mg (Crestar). According to Kesler et al. (1995), the silicone implant releases norgestomet in a more
homogeneous and constant pattern than the hydron implant, which releases norgestomet in higher
quantities during the first two days, decreasing in the following days.
It has been shown that norgestomet implant induces estrus in more than 90% of the animals,
however, conception rate varies from 33 to 68% (Odde et al., 1990). Cavalieri et al. (1997) reported
that administration of equine chorionic gonadotropin (eCG) induces a better synchronization of LH
surge and ovulation in cows treated with norgestomet implants. They suggested that eCG may improve the efficiency of fixed-time AI treatments.
Bó and coworkers demonstrated in a series of experiments that the association of estrogens with
progesterone causes atresia of dominant follicle, and induces a new follicular wave approximately 4
days after administering these steroids (reviewed in Bo et al., 1995, 2003). This possibility of synchronizing follicular growth using progesterone and estrogens, stimulated the development of fixed26
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time AI protocols, particularly useful for anestrus animals, which, as commented earlier, do not respond well to the ovsynch (GPG) and other treatments alike.
In the last years several intravaginal devices that release progesterone (CIDR®, DIB®, PRID®,
Cronipress®, and a few sponges) became available in Brazil. The use of these intravaginal progesterone-releasing devices and EB is one of the most popular treatments for FTAI in beef and dairy cattle
(Macmillan and Burke, 1996; Bó et al., 2002, 2003). The most commonly used treatment consists in
the administration of a small dose of EB (2 mg, i.m.) at the time of device insertion (Day 0), PGF2α
treatment at device removal (Days 7 or 8), and 1mg EB i.m. 24 h later. FTAI is performed 30-36 h after
the last EB administration. Therefore, the following hormones are used: progesterone-estrogen-prostaglandin-estrogen (PEPE protocol, Figure 1).

Figure 1. Association of progesterone (P4) and estradiol benzoate (EB) for fixed-time artificial insemination (FTAI, PEPE protocol).
The PEPE protocol has been modified as an attempt to further improve follicular growth and
synchronization of ovulation. Recent publications suggest that use o eCG (400 IU, im), right after
PGF2α administration, tend to increase pregnancy rates in cows treated with PEPE during postpartum
anestrus (Baruselli et al., 2003; Cutaia et al., 2003).
A potentially useful alternative for cows in postpartum anestrus is to use temporary calf removal
(TCR = 54 h) between PGF2α administration and FTAI (TCR/PEPE protocol). Barreiros et al. (2003)
tested if TCR would improve PEPE protocol in an experiment performed in two different farms. In
farm 1, TCR (TCR/PEPE group) did not improve pregnancy rates when compared to PEPE group (45/
84; 53.6% vs 44/87; 50.6%), however, in farm 2 TCR significantly increased pregnancy rate (48/71;
67.6% vs 35/77; 45.6%, p<0.05). These results indicate that, TCR may have beneficial effects when
associated with PEPE protocol. Nevertheless, further experiments are necessary to confirm this possibility.
TCR associated with GPE/eCG protocol
One of the major obstacles for using GPE protocol in beef cattle is its inefficiency in anestrus
animals. It is believed that cows at early postpartum need a priming of progesterone to develop a
normal corpus luteum (Hunter, 1991; Garverick et al., 1992; Yavas & Walton, 2000). The CL formed
after the first ovulation postpartum, most of the time has a short life due to premature release of PGF2α
from the endometrium (Peter et al., 1989; Stagg et al., 1998; Yavas & Walton, 2000).
More recently, Mann et al. (2000) proposed that the short life of the postpartum CL is related to
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the fact that the dominant follicle did not develop well enough to produce high amounts of estradiol,
necessary to induce down regulation of estradiol receptors in the endometrium. If these receptors are
present the binding of estradiol to them triggers events that will lead to endometrial PGF2α synthesis,
and premature destruction of the CL.
Based upon the hypothesis proposed by Mann et al. (2000), GPE protocol was modified to
induce, in early postpartum beef cows, development of a dominant follicle capable of producing enough
estradiol to induce down regulation of estradiol receptors, and avoid premature release of endometrial
PGF2α. In this new protocol (TCR/GPE/eCG), GPE treatment was preceded by 48 h calf removal to
diminish the inhibitory effects of suckling and calf presence on gonadotropins secretion. Additionally,
eCG (300 to 400 IU) is administered, right after PGF2α application, to accelerate follicular growth and
maturation. Twenty-four hours later EB is administered to induce LH surge and ovulation (Figure 2).
It is expected that EB will have a synergic effect with endogenous estradiol, produced mainly by the
dominant follicle, to induce down regulation of estradiol receptors in the endometrium, and consequently suppress premature luteolysis.

Figure 2. Association of temporary calf removal (TCR) and eCG administration to GPE treatment,
for fixed-time artificial insemination (FTAI) of postpartum anestrus cows (TCR/GPE/eCG
protocol).
In the TCR/GPE/eCG protocol, even though GnRH may not cause ovulation and development
of a CL (progesterone priming), according to the theory proposed by Mann et al. (2000), the levels of
estradiol originated by this treatment, should be enough to avoid premature luteolysis, and maintain
pregnancy.
Preliminary results indicate that association of TCR to GPE/eCG protocol is beneficial. Souza e
al. (2004) reported that cows (40 to 70 d postpartum), which had their calves removed for 48 h before
GPE/eCG treatment, showed an increase in pregnancy rates, when compared to those in the group
without TCR (34/66; 51.2%, vs 21/74; 28.4%, respectively, p<0.05), both in cycling (17/31; 54.8%
vs 11/33; 33.3%) and anestrus animals (17/35; 48.5%, vs 10/41; 24.3%; cyclic or anestrus cows were
determined by the presence of CL, before beginning the treatments). As an attempt to corroborate the
hypothesis discussed above, it will be tested, in anestrus beef cows, if the TCR/GPE/eCG treatment
reduces PGFM (PGF2α metabolite) release, induced by ocytocin challenge, and, consequently maintain a functional CL during the first weeks after FTAI. Further experiments are warranted to confirm
the beneficial effects of calf removal on GPE/eCG protocol.
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CONCLUSION
There are several protocols for FTAI in beef cattle, some of them require cycling animals to be
effective (ovsynch and similar protocols), others have shown acceptable pregnancy rates even in anestrus
cows (PEPE associated or not with eCG or TCR). Which treatment is more appropriate will depend on
the cost/benefic for each specific farm and herd conditions. As the understanding of bovine reproductive physiology progress, more refined and effective fixed-time artificial insemination treatments will
be develop for the benefit of the beef cattle industry.
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Abstract
In a reproductive management program in cattle, besides the aspects related to the semen and AI
techniques or natural breeding, alterations of oocyte quality, or in the uterine and oviductal environments
can affect fertilization rates and embryonic development. There are several factors that can compromise
gamete transport, oocyte fertilization, oocyte integrity, or embryonic and fetal viability, such as
environmental, genetic, metabolic, nutritional, and infeccious factors. The majority of the studies that
evaluated embryos collected from the oviduct or uterus of cows inseminated with high-quality semen
has reported high (80 to 100%) fertilization rates, independent of age, breed, or stage of lactation.
Poorer results for fertilization rates were observed in high-producing dairy cows under heat stress
(55%), and repeat-breeder lactating dairy cows (62 to 72%). Although fertilization rate after breeding
does not seem to be a major problem for establishment of pregnancy in cattle, pregnancy loss is
considered the most important factor that contributes to an extended calving interval. Most of the
prenatal losses occur during the embryonic period of gestation (= 42 d) both in beef and dairy cattle.
Most of these embryonic losses occur during the first days after fertilization and during the process of
implantation. Studies with repeat-breeder cows or groups of cows in which the incidence of infertility
was high observed approximately 30% of embryonic loss by Day 7 after estrus. On the other hand, in
studies with high fertility animals (beef heifers) high embryonic survival rates up to Day 8 were observed,
and most embryonic losses occurred between Day 8 and 18. More recent studies that flushed early
embryos from normally-ovulating high-producing lactating dairy cows showed high incidences of
early embryonic mortality. In general, despite high fertilization rates (80 to 90%), the percentage of
viable embryos collected 5 to 7 d after AI was between 50 and 60%. Studies that evaluated embryonic/
fetal mortality between Day 25 and 60 with the aid of transrectal ultrasonography reported 10 to 30%
losses in dairy cows and = 10% mortality in beef cattle, or nulliparous dairy heifers. In conclusion, the
high incidence of embryonic mortality during the first days of gestation is considered the main factor
responsible for the low reproductive eficiency, especially in high-producing dairy cows. The use of
reproductive biotechnologies such as hormonal treatments and transfer of embryos collected from
females with high fertility has shown to be viable strategies to improve reproductive efficiency.
Moreover, appropriate use of AI or ET techniques and the reduction of health, nutritional, and
environmental problems need to be mandatory strategies in order to obtain high fertilization rates and
maintenance of pregnancy in cattle.
Keywords: cattle, fertilization, embryo, mortality.
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1. Introduction
In a reproductive management program in cattle, besides the aspects related to the semen and AI
techniques or natural breeding, alterations on oocyte quality, or in the uterine and oviductal environments
can affect fertilization rates and embryonic development. There are several factors that can compromise
gamete transport, oocyte fertilization, oocyte integrity, or embryonic and fetal viability. Among these
factors, environmental, genetic, metabolic, nutritional, and infeccious are the most relevant. This
present review article intends to describe and discuss results from several studies that have evaluated
fertilization rate and embryonic mortality in single-ovulating or superovulated cattle.

2. Fertilization rates in single-ovulating cattle
During mating, the bull deposits several billion spermatozoa into the vagina of the cow. However,
since the cervix is a major obstacle for sperm transport, the number of spermatozoa finally reaching the
uterine body does not exceed 1% (Harper, 1982). In AI, semen is deposited directly into the uterus,
bypassing the cervix and permitting the use of reduced number of spermatozoa. After breeding,
spermatozoa are exposed to a series of different environments that significantly alter their numbers
and function. Many spermatozoa are lost from the female tract by retrograde transport (Mullins and
Saacke, 1989). Viable sperm that are retained in the female tract must traverse the uterus, pass the
uterotubal junction to the oviduct, interact with the oviducal epithelium and undergo capacitation
before they can fertilize the oocyte (Berger, 1996).
In the female, at the onset of estrus, high LH concentrations triggered by increased circulating
estradiol (E ) induce resumption of meiosis in the oocyte (reviewed by Mermillod et al., 1999) and
2
initiate a sequence of events that lead to ovulation. When the follicle ruptures, the oocyte with its
associated cumulus mass is extruded into the peritoneal cavity and is picked up by ciliated epithelial
cells of the infundibulum. The oocyte then is transported through the ampulla to the ampullary-isthmic
junction, where fertilization occurs.
Several studies have reported that fertilization rate after AI of ova that are recovered from the
oviduct or uterus in single-ovulating cattle is high, independent of age or breed (Table 1). Studies in
beef or dairy heifers observed 82 to 100% fertilization rate following a single AI. Similar fertilization
rates (75 to 100%) were also reported for nonlactating or lactating dairy cows, beef cows, and after
ovulation of a persistent follicle in beef cows (Table 1). Poorer results for fertilization rates, however,
were observed under some specific circumstances. High-producing dairy cows under heat stress
conditions presented fertilization rates of only 55% (Table 1). Repeat-breeder lactating dairy cows
had 62 and 72% fertilization rates as described by Almeida (1995) and O’Farrell et al. (1983),
respectively. In a study when nonlactating Holstein cows were inseminated at the onset of estrus
fertilization was around 67% (Table 1). Therefore, although in general fertilization rates are high in
cattle, some conditions such as heat stress, or inadequate time of AI may compromise fertilization in
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cows.
After fertilization, the zygote goes through a series of cell divisions (cleavage) and stays within
the oviduct until Day 3 or 4, when it enters the uterus. The percentage of oocytes that are not captured
by the infundibulum after ovulation or percentage of embryos/ova that are not transported to the uterus
after Day 3 or 4 after the LH surge is not known, but it seems likely that some embryos/ova are lost
before reaching the uterus. In fact, several studies that flushed the oviduct or uterus in order to evaluate
fertilization rates or embryo quality between Day 3 and 14 after AI in single-ovulating (Breuel et al.,
1993; Ryan et al., 1993; Almeida, 1995; Dunne et al., 2000; Dalton et al., 2001a; Sartori et al., 2002b)
or superovulated cattle (Kelly et al., 1997; Sartori et al., 2003b; 2004b) recovered less than 85% of
embryos/ova per CL. If indeed not all ova reach the fertilization site, it is likely that the fertilization
rates recorded in the literature are overestimated. Moreover, fertilization rate studies were carried out
under controlled experimental conditions that may not completely reflect the reality at the farm level.

TABLE 1

3. Fertilization rates in superovulated cattle
Cows and heifers that are submitted to hormonal treatments in order to produce multiple ovulations,
in general have a high percentage of unfertilized oocytes recovered when uterine flush is performed
(Table 2). Among the studies cited in Table 2, the lowest fertilization rates after superovulation were
observed in repeat-breeder cows (Hawk and Tanabe, 1986), cows inseminated at the time of onset of
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estrus (Dalton et al., 2000), and heifers inseminated with sexed sperm (Sartori et al., 2004b). In
contrast, when superovulated females were inseminated with high-quality semen and at a proper time
(Dalton et al., 2000; Sartori et al., 2004b), fertilization rates were reported at levels above 80%. In
spite of that, in studies that directly compared single- versus superovulated cows (Elsden et al., 1976;
Saacke et al., 1998 [Table 1 and 2]), lower fertilization rates were observed in superovulated females.
As discussed by Kafi and McGowan (1997), the lower fertilization rate in superovulated cattle may be
due to disturbances in sperm and ova transport and suboptimal oocyte quality. In fact, according to
Hyttel et al. (1991), superovulatory treatments have adverse effects on oocyte or granulosa cells
maturation, compromising not only fertilization but also embryonic viability.

TABLE 2

4. Embryonic development and survival
Several stages during early embryonic development are important for its growth and survival.
The embryo moves from the oviduct to the uterus at the 8- to 16-cell stage (Grealy et al., 1996).
Between 5 and 6 d old the embryo reaches the 16- to 32-cell stage and cells begins to form junctions to
become a compact ball of cells termed morula. Compaction and the intercellular junctions represent
the first critical stage when the embryo begins to act as a unified organism. At Day 7 or 8 a cavity
forms and the cells from the early blastocyst differentiate into inner cell mass cells, destined to become
the fetus, and trophectoderm cells, destined to form the placenta (reviewed by Sreenan et al., 2001).
Between Day 9 and 10 the expanded blastocyst hatches from the zona pellucida and continues to
expand before starting to elongate at Day 13. Elongation occurs around the time of maternal recognition
of pregnancy and is accompanied by a significant increase in metabolic activity and the secretion of
interferon τ (reviewed by Mann et al., 1999; Thatcher et al., 2001). Early attachment of the embryo to
the endometrium commences at approximately Day 19. Implantation is complete by Day 42. Survival
of the embryo and establishment of pregnancy involves active and passive communication between
the embryo and uterus. Maintenance of the CL, as a result of embryonic signaling, ensures the continuous
production of progesterone (P ), which is necessary to prepare the endometrium for implantation and
4
for nourishment of the embryo. The presence of the embryo around Day 16 of the cycle inhibits the
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synthesis and release of PGF2? from the endometrium (reviewed by Geisert et al., 1994; Mann et al.,
1999; Thatcher et al., 2001; Okuda et al., 2002), thus preventing luteolysis and the consequent decline
in P production.
4
Although fertilization rate after breeding does not seem to be a major problem for establishment
of pregnancy in cattle, pregnancy loss is considered the most important factor that contributes to an
extended calving interval. Most of the prenatal losses occur during the embryonic period of gestation
(< 45 d) both in beef and dairy cattle (Thatcher et al., 1994; Vanroose et al., 2000; Sreenan et al.,
2001), and according to Wathes (1992), most of the embryonic losses occur during the first days after
fertilization and during the process of implantation.
The approaches used to evaluate the extent and pattern of early embryonic loss in cattle have
been to slaughter animals at specific intervals after insemination and collect embryos/ova from the
uterus or oviduct, and more recently, to flush embryos in vivo from the uterus using surgical or nonsurgical techniques at given stages after breeding. Several studies on early embryonic loss were
performed more than 20 yr ago (Boyd et al., 1969; Ayalon et al., 1978; Diskin and Sreenan, 1980;
Roche et al., 1981; Maurer and Chenault, 1983). Studies with repeat-breeder cows or groups of cows
in which the incidence of infertility was high (Ayalon et al., 1978; Maurer and Chenault, 1983) observed
approximately 30% of embryonic loss by Day 7 after estrus. On the other hand, in studies with high
fertility animals (beef heifers) high embryonic survival rates up to Day 8 were observed, and most
embryonic losses occurred between Day 8 and 18 (Diskin and Sreenan, 1980; Roche et al., 1981). In
a more recent study, Dunne et al. (2000) observed no differences in embryonic survival rates measured
on Day 14, 30 and at calving in beef heifers. The authors postulated that most embryo losses in heifers
have occurred before Day 14 after insemination. Table 3 summarizes several results of early embryonic
development and survival in beef cows and heifers, and nonlactating dairy cows and dairy heifers. In
general, with exception of cows ovulating persistent follicles, the percentage of viable embryos collected
between Day 3 and 16 was high in most of the studies, and averaged 78%.

TABLE 3

In contrast to the high number of viable embryos observed in beef cattle and nonlactating dairy
females, studies that evaluated early embryonic development and survival in lactating dairy cows,
demonstrated a much lower percentage of embryo survival between Day 3 and 14, especially in high39
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milk producers (Table 4). An early study (Boyd et al., 1969) reported a 70% embryonic survival up to
Day 26 of pregnancy. But, more recent studies that flushed early embryos from normally-ovulating
high-producing lactating dairy cows (Wiebold, 1988; Ryan et al., 1993; Sartori et al., 2002b; Cerri et
al., 2004) showed a much greater incidence of early embryonic loss compared with older studies.
Wiebold (1988) collected 25 embryos from 23 lactating dairy cows on Day 7 and found that all ova
were fertilized (Table 1) with 12 normal and 13 abnormal embryos. Of the 13 abnormal embryos, at
least 9 were degenerate and had ≤ 8 cells. Ryan et al. (1993) flushed embryos during the hot or cool
time of year in Saudi Arabia and found a low percentage of viable embryos on Day 6 or 7 (58.5%
during summer versus 51.6% during winter). Cows flushed on Day 13 or 14 during winter showed
similar percentages of viable embryos compared with Day 6 or 7 (59.5%). However, cows flushed on
Day 13 or 14 during summer had a decreased percentage of viable embryos (27.1%). In the studies
reported by Sartori et al. (2002b), among the fertilized embryos collected on Day 6 after AI from sigleovulating high-producing Holstein cows, 67% were nonviable in summer and 52% were nonviable in
winter time (Table 4). In the same study, Holstein heifers yielded 72% viable embryos during summer,
and nonlactating Holstein cows yielded 82% viable embryos during winter (Table 3). A very recent
study (Cerri et al., 2004) that evaluated the effect of fat sources differing in fatty acid profile on
fertilization rate and embryo quality in lactating dairy cows synchronized with the Ovsynch protocol
(Pursley et al., 1995), reported that 26 to 48% of embryos recovered on Day 5 after AI were of low
quality or degenerate. When data presented in Table 4 were averaged, only 51% of the embryos
recovered from lactating cows between Day 3 and 14 were viable. Therefore, in high-producing dairy
cows, most of the embryos may be already nonviable by Day 13 after AI. Moreover, most of this early
embryonic loss seems to occur before Day 7 in single-ovulating high-producing dairy cows.

TABLE 4

Studies that evaluated embryonic mortality between Day 25-28 and 42 with the aid of transrectal
ultrasonography and early fetal mortality between Day 42 and 60-70 in cattle observed very distinct
results that were, in general, associated with breed, age, lactation, or origin of the embryos (Table 5).
When late embryonic mortality was compared with early fetal mortality, the majority of losses had
occured before the fetal stage (Beal et al., 1992; Vasconcelos et al., 1997; Table 5). The very few
studies that evaluated late embryonic/early fetal mortality in beef cattle, or nulliparous dairy heifers
described low incidences (= 10%) of loss (Table 5), with exception of beef heifers and cows that had in
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vitro produced embryos transferred (Reis et al., 2004). In contrast to the low pregnancy loss in beef
cattle and nulliparous dairy heifers, recent studies in lactating dairy cows have shown a greater incidence
of late embryonic/early fetal mortality. Values between 15 and 30% of embryonic/fetal mortality were
the most commonly observed in the majority of the studies (Table 5), even when frozen-thawed embryos
produced in high-fertility superovulated heifers were transferred to lactating dairy cows (Sartori et al.,
2003a). After extensive research in the literature, we found only one recent study in lactating dairy
cows that has observed low pregnancy losses between Day 28 and 42 of gestation (Silke et al., 2002;
Table 5). One peculiarity of this study, however, was that cows were managed in grazing-based
system, differently than in all the other studies described in Table 5. These contrasting results suggest
that levels of milk production, and especially nutrition factors and cow comfort may be directly or
indirectly influencing embryonic/fetal survival in cattle.

TABLE 5

5. Discussion
As mentioned previously, there are several factors that may be involved with lack of fertilization
and/or embryonic/fetal mortality in cattle. Fertilization failure or pregnancy attrition can be caused by
infectious diseases (Bearden and Fuquay, 2000; Vanroose et al., 2000), or infection restricted to specif
organs such as uterus (Nakao et al., 1992; Loeffler et al., 1999a,b; Gröhn and Rajala-Schultz; 2000), or
mammary gland (Moore et al., 1991; Loeffler et al., 1999a,b; Schrick et al., 2001; Santos et al., 2004).
Non-infectious causes, however, probably account for the majority of the cases (Christianson, 1992;
Thatcher et al., 1994; Labèrnia et al., 1996; Vanroose et al., 2000). Some of these causes are
chromosomal abnormalities, external factors (e.g., stress, environmental toxicants, teratogenic or abortive
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compounds, and nutrition), and maternal factors (e.g., hormonal imbalances, lactation, and age). The
technical, anatomical or physiological basis for the reduced fertility in cattle has been studied and
include: inappropriate oviductal and/or uterine environment (Wiebold, 1988; Binelli et al., 1999),
reduced oocyte fertility due to follicular abnormalities (Eicker et al., 1996; Emanuelson and Oltenacu,
1998), improper AI technique or inappropriate time of AI in relation to estrus (Senger et al., 1988;
López-Gatius, 2000; Dalton et al., 2001a,b), and sperm or fertilization problems (López-Gatius, 2000;
Dalton et al., 2001a,b; López-Gatius et al., 2002).
The greater incidence of embryonic/fetal mortality, and consequently, low fertility in highproducing lactating dairy cows as compared to other cattle, has stimulated scientists to investigate
more closely the physiological aspects of this distinct group of cattle that may be related to fertility
problems. Breed does not seem to be the major factor for the low fertility in dairy cows, because
studies on genetic associations with fertility have found heritability for fertility traits to be low (Weller
and Ezra, 1997; Dematawewa and Berger, 1998). Moreover, the continued high fertility in dairy
heifers suggests that any genetic components related to reduced fertility in lactating dairy cows would
have substantial interactions with lactation, management, or age. Numerous studies have analyzed
potential nutritional causes of low fertility in dairy cattle including: negative energy balance as evidenced
by BCS loss (Nebel and McGilliard, 1993; Ruegg and Milton, 1995; Domecq et al., 1997; Loeffler et
al., 1999a,b; Moreira et al., 2000; Butler, 2001; López-Gatius et al., 2002), detrimental effects of
elevated energy in the diet (Dunne et al., 1999), toxic effects of urea and nitrogen (Ferguson and
Chalupa, 1989; Butler, 1998; Sinclair et al., 2000; Dawuda et al., 2002), and vitamin and/or mineral
deficiencies (Ingraham et al., 1987; Arechiga et al., 1994; 1998). Peptides such as leptin, and growth
factors including IGF-1 and IGF-2, that vary in circulating concentrations according to the metabolic
status of the animal, especially during the postpartum period in dairy cows, are postulated to be involved
in mediating the effects of nutrition on reproductive function (O’Callaghan and Boland, 1999; Boland
et al., 2001; Lucy, 2001).
Lactating dairy cows have reduced capacity to respond to increased environmental temperatures
or other stresses (Lucy et al., 1986; Sartori et al., 2002b). Heat stress has been shown to reduce
reproductive efficiency, particularly in lactating dairy cows, both by reducing estrous expression/
detection and by decreasing conception rate (Stevenson et al., 1984; Ryan et al., 1993). The effect of
heat stress on fertility seems to be associated with decreases in fertilization rate and increased pregnancy
losses (Al-Katanani et al., 1999, 2002; Hansen et al., 2001; Rivera and Hansen, 2001; Sartori et al.,
2002b).
Many of the mechanisms involved in gamete transport, fertilization, and early embryonic
development are influenced by the ovarian steroid hormones E and P . Alterations in serum steroid
2
4
concentrations that may occur in high-producing dairy cows can compromise reproductive efficiency.
Investigators have reported that prolonged lifespan of the ovulatory follicle under low circulating P
4
has resulted in reduced fertility (Mihm et al., 1994; Ahmad et al., 1995). For example, in one experiment
(Ahmad et al., 1996), production of a persistent follicle dramatically reduced conception rate from
54% to 15% in lactating dairy cows. Persistence of the dominant follicle (that may be observed naturally
in high-producing lactating cows) is associated with prolonged exposure to increased concentrations
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of E before ovulation (Ahmad et al., 1996; Bigelow and Fortune, 1998), but it remains to be determined
2
if prolonged elevation in serum or intra-follicular concentrations of E prior to ovulation impairs
2
fertility. Estrogen also has been reported to cause retention of the oocyte in the oviduct, whereas P
4
hastens transport (Bearden and Fuquay, 2000). Alteration in steroid concentrations can affect fertilization
or transport of embryo/ovum. Moreover, estrogen-dependent secretory proteins are postulated to be
an essential part of a supportive environment for sperm capacitation, fertilization and early embryonic
development (King et al., 1994; DeSouza and Murray, 1995; Binelli et al., 1999). Binelli et al. (1999)
observed an altered oviductal microenvironment in cows bearing a persistent dominant follicle. They
postulated that this inappropriate microenvironment contributes to the decreased fertility observed in
cows with persistent follicles. High-producing lactating cows are expected to have lower serum P
4
concentrations than heifers (Sartori et al., 2002a; 2004a). Reduced peri- and post-ovulatory circulating
P concentrations could be responsible for some of the reduction in fertility in lactating dairy cows.
4
Lower serum P concentrations before AI were associated with reduced fertility (Folman et al., 1973;
4
Fonseca et al., 1983) and supplementation of P prior to AI increased CR (Folman et al., 1990; Wehrman
4
et al., 1993; Xu et al., 1997). Low serum P concentration allows increased pulse frequency of LH
4
(Roberson et al., 1989; Bergfelt et al., 1991; Adams et al., 1992), causing premature maturation of the
oocyte (Revah and Butler, 1996) with a resulting decrease in oocyte quality at the time of ovulation,
and consequently, low embryo quality after fertilization (Ahmad et al., 1995). Reduced P concentrations
4
after AI also are associated with reduced fertility (Lukaszewska and Hansen, 1980; Mann et al., 1995;
Ahmad et al., 1996; Larson et al., 1997). This reduction in fertility may be due to lower circulating P
4
concentration that may hamper embryo development (Mann et al., 1998; Mann and Lamming, 2001),
and/or allow earlier induction of luteolytic mechanisms (Mann and Lamming, 1995; Mann et al.,
1995).

6. Final regards
The high incidence of embryonic mortality during the first days of gestation is considered the
main factor responsible for the low reproductive eficiency, especially in high-producing dairy cows.
The use of reproductive biotechnologies such as hormonal treatments and transfer of embryos collected
from females with high fertility has shown to be viable strategies to improve reproductive efficiency.
Moreover, appropriate use of AI or ET techniques and the reduction of health, nutritional, and
environmental problems need to be mandatory strategies in order to obtain high fertilization rates and
maintenance of pregnancy in cattle.
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Introduction
All procedures performed in an in vitro fertilization (IVF) laboratory, from oocyte recovery to
embryo transfer, including culture media and the semen preparations, must be executed with caution
and responsibility (Llerena, 2002). If care is not taken during these procedures, embryo development
rates may be compromised, and as a result, unsatisfactory results may be obtained.
In general, laboratories of assisted reproduction are evaluated based only on overall pregnancy
rates. However, to evaluate the quality of the services provided by the laboratories, it is necessary to
know its objectives. If the aim of a particular laboratory is only to obtain pregnancies, high pregnancy
rates are an excellent quality parameter (Alper et al., 2002). However, the aim of an IVF laboratory
must be, besides high pregnancy rates, to promote an increase in the genetic quality, avoid transmission
of infection diseases, and offer a differentiated service, in order to compete in the national and
international markets.
In order to achieve these objectives, a quality control program must be implemented. The quality
control program must include guidelines and standard procedures to optimize the results (Who, 1999).
The equipment and the performance of the laboratory team must be strictly controlled, for prompt
identification and management of potential problems. Therefore, this abstract will discuss important
considerations to establish a successful quality control program in an IVF laboratory.
Laboratory Instalations
Before beginning to design an IVF laboratory, it is necessary to perform a careful study on the
physic area to allocate the necessary equipment and to permit adequate staff circulation during the
procedures (Gianaroli et al., 2000; Gonçalves et al., 2002). The place were the IVF laboratory will be
built must be of exclusive use for this matter and totally isolated from external environment.
Preferentially, it should not be near major traffic roads or gas stations, since a great amount of pollution
particles are in the air within these vicinities, which could potentially interfere with good results (Cohen
et al., 1997; Cohen et al., 1998).
Work stations must be correctly designed to allow maximum efficiency and safety. The IVF
laboratory must contain: office, dressing room, storage room, washing and sterilization room, culture
media preparation lab, semen collection and analysis room, oocyte collection and manipulation room,
embryo transfer and cryopreservation rooms and an outside gas tank storage (Gianaroli et al, 2000).
Every IVF laboratory must have an emergency power generator, in case of power shortage (Gianaroli
et al., 2000).
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Environment
The laboratory must provide an aseptic environment to gamete manipulation. The temperature
must be strictly maintained around 25o C (Gonçalves et al., 2002), since this is one of the major factor
affecting oocyte and embryo quality (Almeida et al., 1995). Room illumination must be adequate to
gamete and embryo manipulation. Yellow or indirect light must be used, and florescent lamps must be
avoided (Nada et al., 1994). To keep a good air quality, a high efficiency particulate air filtration
(HEPA) must be installed, avoiding infiltration of dust and microorganisms into the laboratory and
incubators (Cohen et al., 1998). The air quality in the laboratory depends also on the number of people
in the lab, which must be restricted, the use of cosmetics, and the clothing used. Fabrics that do not
release fibers and long sleeve shirts are recommended to avoid exposition of body parts, minimizing
particles in the air. The use of mask, cap, shoe covers and powder-free gloves is fundamental (Reddy
et al., 1999). It is well known that a person without the proper protection can generate around 2
million small particles (5µm) per minute (Llerena, 2002). The use of cleaning products that are potentially
toxic, like waxes or aerosols, and construction materials, like glue or paint, is forbidden in the laboratory.
Equipments
The equipment must be adequate for using in assisted reproduction and ease to clean (Gianaroli
et al., 2000). A source of ultra-pure water is essential for the proper functioning of an IVF laboratory.
This water must be used to prepare the culture media, and for cleaning the instruments and benches.
The equipment to purify water must be frequently serviced and be in very good operational conditions,
including filter changes and disinfection of the entire system (Llerena, 2002). Laboratories that do not
have equipment to purify water can purchase ultra pure water for known sources (Gonçalves et al,
2002).
The laboratory must have a sterile hood, whose function is to filter the air that will circulate in its
interior, eliminating particles, bacteria and fungi (Clitherow et al., 2001). For semen preparation, a
vertical, bio security class II hood, must be used. This equipment give good protection to the technician,
because of its glass window that minimize the turbulence of the incoming air flow. For oocytes and
embryo manipulation, generally a horizontal hood is used, due to the necessity of the use of a
stereomicroscope. The hood must be cleaned at the end of each procedure with ultra pure water or 70%
alcohol, and the filters must be changed according to the manufacturer’s recommendations.
The laboratory should have at least two incubators, which must periodically be cleaned, with a
disinfectant, such as Rocall solution, and sterilized. CO concentration, temperature and humidity
2
must be regularly monitored (Gianaroli et al., 2000). The CO concentration may be monitored with
2
the aid of the Fryrite (Bacharach Instruments, Pittsburg, PA, USA), or measuring the pH of the culture
media after incubation. The adequate CO concentration should maintain the medium pH between 7.2
2
and 7.4 (Clitherow et al., 2001). The temperature may be controlled using a thermometer placed inside
of the incubator, and compared to the temperature displayed by the incubator. The humidity must be
maintained around 98% by adding deionized or ultra pure water to the plate in the incubator base. This
water must be changed, at least, every ten days in order to avoid the proliferation of microorganisms,
mainly fungi (Llerena, 2002; Clitherow et al., 2001).
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The microscopes and stereomicroscopes must be serviced at least once a year. They must have
heated stage to minimize thermal variations during gamete manipulation. The temperature in the
microscope stage must be monitored. The centrifuge must be regulated in order to avoid rotation
oscillations. The water-bath must be cleaned periodically and the temperature must be checked before
every use. If possible, the laboratory must have a refrigerator for laboratory purposes, because the
control of temperature is more efficient. If a residential refrigerator is being used, a thermometer must
be kept inside in order to check temperature variations (Gianaroli et al, 2000). All equipment must be
periodically serviced.
Disposable Materials And Culture Media
In order to maintain good quality in all procedures, disposable sterile materials should be used.
All materials should be tested for embryo toxicity. Materials should not be reused, but discharged just
after the use.
Commercially available culture media must be monitored for problems during transport and
storage. All media must be kept in a refrigerator, avoiding light, to maintain its physical-chemical
characteristics. Batch number and quality control tests of each product must be obtained from the
manufacturer when needed. It is highly recommended to keep a record of batch number and expiration
date of each media and drug used (Gianaroli et al., 2000). All media must be manipulated under sterile
conditions.
Staff Qualifications
To ensure safe culture conditions, the staff in the laboratory must be trained to asepsis and antisepsis techniques. The manipulation of biological material must be carried on very carefully, since the
possibility of cross-contamination and transmission of infectious disease is very high. It is important
to wash hands before every procedure, and to use proper biohazard equipment, like gloves and protection
goggles (Gianaroli et al., 2000). Staff should participate regularly in continuing education and recycling
curses, allowing new technologies to be applied in the laboratory, improving efficiency and results.
Documentation
All materials that come to the laboratory must be properly identified. The procedures must be
recorded, including results and complications. Information concerning laboratory quality control, such
as temperature, equipment conditions and maintenance (revisions and filter changes), cleaning of the
laboratory and equipments, must be recorded. Results must be evaluated regularly, especially
fertilization, implantation and gestation rates, as well as embryo quality (Gianaroli et al., 2000).
Conclusion
For implementation of a good quality control program, the entire staff must be involved. The
lack of commitment with the pre-established guidelines may jeopardize laboratory security, including
not just the person responsible, but the whole staff and animals involved, resulting in damage to gametes
and embryos and possible transmission of infectious disease. It is extremely important that all the
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regulations are respected in order to obtain the best results. This excellence needs to be certified trough
documentation generated during the execution of all the procedures.
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Introduction
Advances in assisted-reproduction in the horse have helped to obtain pregnancies from subfertile
animals that, otherwise, would be considered infertile. In vitro production of embryos has successfully
been used in humans and in other domestic and laboratory species. However, in the horse, production
of embryos after in vitro fertilization is not yet successful. Compared to other species, reasons for the
slow development of in vitro fertilization in the horse include scarcity of slaughterhouse ovaries and
difficulties with in vitro systems for oocyte maturation and sperm capacitation. Only two foals have
been produced after in vitro fertilization of oocytes matured in vivo[3, 50]. Although in vitro fertilization
has not been successful in horses, different approaches for fertilization of equine oocytes in vivo and in
vitro have been developed, such as oocyte transfer (OT), gamete intrafallopian transfer (GIFT), and
intracytoplasmic sperm injection (ICSI).
Oocyte Transfer
OT involves the transfer of the oocyte from a donor mare into the oviduct of an inseminated
recipient. OT is usually performed in valuable mares from which embryos cannot be collect. Reasons
associated with failure to produce viable embryos include: ovulatory failure, failure of oocyte pickup,
and pathology of the oviduct, uterus and cervix[9]. During OT, the oocyte is collected prior to ovulation
and, therefore, the only requirement for the donor mare is the ability to grow follicles to the preovulatory
stage.
The first successful OT in the horse was performed in 1988[46]. However, high success rates for
OT were not demonstrated until Carnevale and Ginther (1995) obtained embryo development rates of
92% after transfer of oocytes from young donors into young recipients. The success of OT depends on
the quality of the oocyte, recipient and sperm.
Oocyte collection, culture and transfer
Oocytes can be removed from the follicle at different stages of maturation. Sources of oocytes
for experiments include slaughterhouse ovaries or live mares. However, the quality of oocytes collected
from slaughterhouse ovaries has been inconsistent[5, 6]. Collection of oocytes from live mares allows
more precise control of factors that could affect oocyte quality, such as age of the mare, stage of the
cycle, pregnancy, and body condition of donors[1, 4, 25].
Oocytes have been collected from the ovarian follicles of live mares by different methods:
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laparotomies[60], flank transcutaneous punctures[51] and transvaginal, ultrasound-guided aspirations
(TVA;[22]. Currently, in our laboratory, the method of choice for follicular aspirations is TVA using a
linear ultrasound transducer, as described by Carnevale and Ginther (1993). TVA has the advantage
of being a nonsurgical procedure, allowing repeated aspiration attempts. During TVA, an ultrasound
transducer placed in a plastic casing that contains a needle guide is inserted into the anterior vagina.
The ovary is positioned over the ultrasound transducer by rectal manipulation, and the follicle from
which the oocyte will be collected is visualized. A needle is inserted into the lumen of the follicle and
the contents of the follicle are removed by gentle suction and lavage of the follicle.
Oocyte collection rates using TVA vary according to the stage of follicular development.
Collection rates for immature equine oocytes are low, ranging from 12 to 47%[7, 33, 40, 48, 58]. In contrast,
after induction of ovulation, oocyte recovery rates for preovulatory follicles range from 50 to 85%[4, 11,
12, 14, 22-24, 53]
. The higher recovery rate from preovulatory follicles than from immature follicles can be
explained by the loosening of connections between the oocyte and the follicular wall during cumulus
expansion [35].
Rates of in vitro maturation (IVM) for equine oocytes are low when compared to other species.
In addition, embryo development rates after transfer of IVM oocytes are also low, ranging from 10 to
18%[52, 58]. In contrast to immature oocytes, transfer of preovulatory oocytes into a recipient mare’s
oviduct is successful.
Oocytes are often collected at approximately 24 or 36 h after administration of human chorionic
gonadotropin (hCG). Oocytes collected at 24 h after hCG injection are predominantly in metaphase I
and require culture to complete maturation[13]. These oocytes are cultured at 38.5 ºC in an atmosphere
of 5 to 6% CO2 and air for approximately 12 h. Most oocytes collected at 36 h after hCG administration
are in metaphase II[4] and, therefore, can be transferred immediately into the oviduct of the recipient.
Oocyte collection rates and embryo development rates were similar for oocytes collected at 24 or 36 h
after hCG administration[24, 38].
Transfer of oocytes into the oviduct of the recipient mares is performed by flank laparotomy[10,
14]
. After proper sedation and local anesthesia, an incision is made between the last rib and the tuber
coxae. The ovary and oviduct are exteriorized through the incision and the infundibullar os of the
oviduct is located. The oocyte with very low volume of medium (< 150 µl) is loaded into a firepolished glass pipette. The pipette is advanced approximately 2-3 cm into the oviduct and the oocyte
is expelled. The ovary is placed back into the abdominal cavity and the muscle layers and skin are
sutured separately. Recipients receive phenylbutazone (2 g daily) at the time of surgery and for 2
additional days. Antibiotics (Penicillin G Procaine, 20,000 IU/kg, i.m., daily) are administered before
surgery and for 5 days after transfer.
Recipient mares
During OT, sperm transport and capacitation, as well as fertilization and embryo development
occur within the recipient’s reproductive tract. Therefore, selection of good quality recipient mares to
be used in an OT program is critical. Young mares (3-10 years) are selected after a complete physical
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and reproductive examination, and only sound mares are selected. In addition, during the reproductive
exam, the length of the broad ligaments is inspected to determine if the ovaries can be easily exposed
during OT; mares with short ligaments are not used as oocyte recipients.
Oocyte recipients can be cyclic or noncyclic mares. Use of cyclic mares as oocyte recipients
involves synchronization of donors’ and recipients’ cycles and removal of the recipients’ oocytes[10].
Therefore, recipient mares receive 2000 I.U. of hCG at the same time as the donors, and the recipient’s
oocyte is collected approximately 24 h after hCG administration. Only recipient mares from which an
oocyte is collected are used as oocyte recipients. Use of noncyclic recipients eliminates the need to
synchronize donors and recipients and eliminate the need to retrieve the preovulatory oocytes from the
recipients before transfers[8]. Noncyclic recipients receive 3 mg of estradiol daily, for approximately
3-6 days before the transfer. Progesterone or progestin supplementations are required after transfers,
using cyclic or noncyclic recipients. Although a corpus luteum forms after aspiration of the preovulatory
follicle[39], progesterone secretion can be delayed and reduced [46]. In noncyclic mares, the absence of
corpus luteum requires progesterone supplementation. Therefore, Altrenogest (0.044 mg/kg) or
progesterone in oil (200 mg/day) is administered to supplement endogenous progesterone[8].
Semen and inseminations
In addition to the competent mature oocyte, sperm must be present in the oviduct for fertilization.
Sperm attributes to obtain good fertilization rates include: sufficient sperm numbers, good motility,
normal morphology, and ability to undergo capacitation and the acrosome reaction. Oocyte recipients
should be inseminated with at least 5 x 108 progressively motile fresh or cooled sperm. Use of frozen
semen to inseminate oocyte recipients is discouraged, because fertility of frozen semen is usually
lower than fresh and cooled semen[54, 55].
When using fresh or cooled semen of good quality, oocyte recipients can be inseminated only
once, at approximately 12 h before transfer. In a recent study, Carnevale et al. (2002) inseminated
oocyte recipients 12 h before and 2 h after oocyte transfer with cooled semen from different stallions;
they observed that 94% of embryos were produced from sperm of the first insemination. However,
when quality of the semen is marginal, a second insemination 2 h after the transfer is recommended to
increase chances of fertilization.
Uteri of the recipients are evaluated by ultrasonography for 2 to 3 days after transfer to detect
intrauterine fluid accumulations. Recipients that accumulate fluid within the uterus are treated with 20
to 30 IU of oxytocin every 12 h until no fluid is detected in the uterus.
Clinical application of oocyte transfer
OT has been performed commercially at Colorado State University since 1998. Donor mares in
the OT program have long histories of reproductive failure in breeding and embryo transfer programs.
Procedures performed in the clinical program are similar to those described above. Donor mares are in
synchrony with recipients. When a follicle >35 mm in diameter is observed, along with relaxed uterine
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and cervical tone, and uterine edema, donor mares receive a combination of GnRH agonist and hCG.
Donors receive deslorelin (Ovuplant®, 2.2 mg; Fort Dodge Animal Health, Fort Dodge, IA, USA) and,
4 h later, 2000 I.U. of hCG. Oocyte collection occur approximately 22 h post-hCG administration.
Recipient mares used in the clinical program are young and may be cyclic or noncyclic. Data
obtained from 1998 through 2002 demonstrated that pregnancy rates were similar when oocytes were
transferred into cyclic (27/79, 34%) or noncyclic (98/249, 39%) recipients. On the day of the transfer,
cyclic and noncyclic recipients start receiving progesterone supplementation. Progesterone
supplementation starts with increasing doses of progesterone in oil (50, 100, 150 and 200 mg) until
200 mg are administered daily. Recipients are examined for pregnancy on days 12, 14 and 16 posttransfers and, if pregnant, they start receiving Altrenogest (ReguMate®, 0.044 mg/kg, daily; Intervet
Inc., Millsboro, DE, USA) and the injectable progesterone is discontinued. Progestogen supplementation
is discontinued around days 120-150 if high levels of progestogens from the placenta are observed.
In our clinical program, the majority of the recipients are inseminated with cooled semen from
stallions of variable fertility. As mentioned earlier, the use of good quality semen is mandatory for the
success of OT procedure. Clients are advised to use semen from fertile stallions and to ship more than
one semen dose per transfer, to assure good numbers of sperm in the oviduct at the time of fertilization.
Recipient mares are inseminated approximately 12 h before transfer and, if enough semen is provided,
again 2 h after transfer.
During the 2003 breeding season, our clinical program performed OT from 30 donor mares,
aging from 4 to 20 years (mean = 19.2 yrs). A total of 148 follicles were aspirated, in 122 cycles, and
110 oocytes were collected, resulting in an oocyte collection rate of 74% per follicle and 90% per
cycle. A total of 102 transfers were performed and pregnancy rates of 43% and 35% were obtained on
days 16 and 50 of gestation, respectively. One or more pregnancies (> 50 days) were obtained from
22/30 (73%) donors in our program. Therefore, OT has proven to be a successful technique to obtain
pregnancies from subfertile mares.
Gamete Intrafallopian Transfer
Although the acronyms OT and GIFT are used interchangeably in the literature, distinctions
should be made. During OT, the oocyte of a donor mare is transferred into oviduct of a recipient, and
the recipient is inseminated within the uterus. GIFT involves the transfer of oocytes and low numbers
of sperm (2 to 5 x 105 sperm) into the oviduct. Because GIFT requires a lower number of sperm and
sperm are deposited near the site of fertilization, the procedure has the potential to be used when sperm
numbers are low, e.g., subfertile stallions, frozen semen and sexed sperm.
During GIFT, sperm are deposited in the infundibullar or ampullar region of the oviduct, bypassing
the uterus and the utero-tubal junction. Therefore, sperm must be separated from its seminal plasma,
debris and contamination. In addition, morphologically normal and motile sperm must be selected
from the ejaculate. Percoll gradient has been the method of choice to select sperm for GIFT (Carnevale
et al., 1999a and 2000; Coutinho da Silva et al., 2002 and 2004). Sperm were centrifuged through
Percoll gradient (90/45%), washed, and approximately 2-5 x 105 sperm were transferred into the oviduct
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with oocytes. Embryo development rates of GIFT using fresh (raw) semen ranged from 27 to 82%,
demonstrating that GIFT could be an alternative to oocyte transfer when sperm numbers are low.
However, in a commercial program, cooled and frozen semen are more likely to be available for
GIFT than fresh semen. Therefore, in a recent study, the use of cooled and frozen semen for GIFT was
investigated (Coutinho da Silva et al., 2004). When oocyte recipients were inseminated within the
uterus (OT) or oviduct (GIFT), embryo development rates of 83% (19/23) and 25% (4/16) were observed,
respectively. The use of frozen semen for GIFT resulted in an embryo development rate of only 8% (1/
12). Low embryo development rates obtained with cooled and frozen semen could be caused by some
factor associated with cooling and freezing processes that impaired fertilization after intraoviductal
inseminations. Further research must investigate the effects of extending, cooling, and freezing sperm
on the interactions between sperm, oviduct and oocyte, after deposition within the oviduct. Successful
utilization of cooled and frozen semen for GIFT would provide the horse industry with an efficient
technique to produce offspring from subfertile mares and stallions.
Intracytoplasmic Sperm Injection
In vitro fertilization (IVF) in the horse has had limited success. Reported fertilization rates after
standard IVF ranged from 4 to 33%[19, 29, 61], but only one laboratory reporting a high fertilization rate
has published subsequent studies utilizing the same technique, and the rates were not repeatable[27, 28].
One of the reasons for the lack of success of IVF in the horse is inability of the sperm to penetrate the
zona pellucida. This can be attributed to inefficient methods to capacitate equine sperm in vitro and/or
changes in the zona pellucida, which render it resistant to penetration. Problems associated with
sperm penetration into the zona pellucida can be circumvented by injecting a single sperm into the
oocyte, a procedure named intracytoplasmic sperm injection (ICSI). ICSI has been used in horses
because it bypasses critical fertilization events, such as sperm capacitation and acrosome reaction,
zona pellucida binding and penetration, and sperm-oocyte membrane fusion.
Oocytes used for ICSI can be collected and matured in vivo or in vitro. The developmental
competence of in vitro matured (IVM) oocytes is usually lower than oocytes matured in vivo after
transfer to the oviducts of inseminated recipients[52, 58]. However, most studies of ICSI in the horse
have used oocytes collected from slaughterhouse specimens and matured in vitro[2, 16-18, 20, 26-28, 32, 36, 37, 4345, 59]
. After maturation, oocytes are denuded of cumulus cells and only oocytes that have extruded the
first polar body, and presumably are in metaphase II, are injected with sperm.
ICSI is a technique developed to obtain pregnancies from subfertile males, and although sperm
requirements for ICSI are minimal, some important points must be discussed. In theory, sperm motility
may not be necessary for ICSI because the sperm is injected into the oocyte. However, Lazzari et al.
(2002) observed low cleavage rates (9%) and no development to morula or blastocyst stages when
non-motile sperm were injected. In the same study, when subfertile stallions with progressive motility
between 10 and 30% were used, cleavage and morula/blastocyst rates of 79 and 36% were observed,
respectively. Therefore, use of motile sperm for ICSI resulted in higher cleavage and embryo rates.
During sperm preparation for ICSI, the tail of a motile sperm is damage by pressing it against the
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bottom of the dish to immobilize the sperm and to disrupt the plasma membrane. Disruption of the
plasma membrane is thought to be important to facilitate the release of sperm-borne oocyte-activation
factors[30]. Oocyte activation during fertilization induces intracellular calcium oscillations that are
required for not only resumption of meiosis, but also for pronuclear formation, initiation of DNA
synthesis, and normal progression of embryonic cleavage[15, 31, 42, 49]. In the horse, the necessity for
oocyte activation after ICSI is controversial. Chemical activation of oocytes was beneficial when
fresh semen was used for ICSI[37, 41, 56, 57]. However, when frozen-thawed spermatozoa was used, good
pronucleus formation (about 50%) was observed without activation treatment after ICSI [27, 28, 36]. In
addition, Choi et al. (2002) obtained similar pronucleus formation and cleavage rates between fresh
and frozen-thawed sperm without additional activation treatment. Therefore, the need for activation
of equine oocytes after ICSI remains unclear; similar results can be obtained using fresh or frozenthawed spermatozoa for ICSI.
After ICSI, zygotes can be cultured in vitro or immediately transferred into the oviduct of a
recipient. In vitro culture (IVC) systems to support equine embryo development have not been
developed, and few studies have been performed in this area. The major problem associated with the
lack of research on equine embryo culture is the low numbers of equine embryos available, since in
vitro production of embryos is not as successful as in other domestic species. Alternatively, after ICSI,
zygotes can be transferred into the oviduct of a recipient. Zygotes have been transferred successfully
after ICSI into the oviduct of ewes [34, 43], mice[36] and mares[20, 47]. Transfer of zygotes into the oviduct
of recipients resulted in morula/blastocyst rates ranging from 19 to 50%. Hinrichs et al. (2004) obtained
significantly higher blastocyst rate after after ICSI when zygotes were transferred into the oviduct of
mares (36%) compared to different IVC systems (0-20%). In addition, McKinnon et al. (2000) observed
a significant reduction in pregnancy rates after transfer of embryos cultured for 24 (17%) or 48 h (0%)
after ICSI into the oviduct of mares, compared to 4-6 h (38%) of culture. Transfer of zygotes after
ICSI into the oviduct of recipients may have provided better conditions for embryonic development
than the IVC systems. However, only 52-67% of transferred embryos were recovered[16, 20].
Despite of the low success rate of ICSI, foals have been produced using this technique [21, 45, 47, 59].
In addition, during the 2003 breeding season, our laboratory produced 4 foals using semen from a
subfertile stallion. However, because ICSI requires extensive equipment and expertise, the clinical
application of this procedure is still limited. In a near future, the advances that will be obtained from
ongoing researches in the areas of oocyte maturation and activation and embryo culture, will improve
the success rate of ICSI, making feasible the use of ICSI by the horse industry.
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SORTED SEMEN APPLICATION IN PRODUCTIVE ANIMALS
Mariano Medina
Goyaike SAACIYF Reproduction Center – Argentina
Currently, Argentina has the exclusive commercialization license for sexed semen technology
through Goyaike S.A. to be used only in bovines, equines and ovines; plus a semi-exclusive license for
this same technology in Brazil, which gives us the possibility of selecting beforehand the sex of our
breeds in our operations pertaining to cattle.
This technology is performed through flow citometry which allows the separation of mammals’
sperm cells with more that 90% accuracy for the sexed chosen and with similar pregnancy standards
than with the non-sexed semen. Up to this moment, the amount of DNA is the only difference between
the sperms with sexual chromosome X and Y that allows the application of the repeating technique for
separation. The difference of DNA amounts between both under populations is of 3.8% in bovines,
3.6% in equines and 4.2% in ovines.
During the 80’s, L. Johnson developed the separation process of sperms using the flow citometry,
based in the difference of light intensity that is created by the DNA of the sperms that contain X and Ychromosomes stained with a coloring matter of fluorescent DNA at the time this is stimulated with UV
light. Once this difference is detected, the sperms can electrically be separated.
Numerous techniques have been proposed to obtain this separation: centrifugation and separation
by declivity, migration by different electric shocks, antigen-antibody complex. But none of these had
a successful and repeatedly application. Within the advantages that the techniques offers, it is important
to highlight the possibility of intensifying the genetic selection within our herds according to their
productive characteristics with much lower costs and less time consuming.
Having the possibility of combining this technique with others such as embryo transfer, In Vitro
Fertilization and ICSI on high genetic quality animals, allows the acceleration of the genetic progress
in productive systems.
SPERM SORTING TECHNIQUE BY FLOW CITOMETRY
This method allows sex selection of the product at the time of conceiving, with more that 90%
accuracy and repeatedly results, with pregnancy standards hardly impacted.
It is based in DNA amount difference between sperms that possess X sexual chromosome from
the ones that have Y sexual chromosomes. The first one has around 4% more DNA amount. The flow
cytometry and the separation of cells is an excellent tool for measuring DNA contents and cell separation
in high speeds. This is the only method that is scientifically valid for sperm selection in X and Y under
populations.
For measurements of DNA contents in sperm cells when going through the flow citometry, it is
necessary to dye the DNA with a fluorescent liquid that stains cell’s DNA uniformly and that does not
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harms the cells, nor puts in danger its fertility or its embryo development and animal normality. For
this effect, Hoechst 33342 is used and it is stimulated with an UV light created by a laser, which is part
of the cytometer. The image presents a population with higher DNA content, therefore with higher
fluorescence than the other, when situated in different positions in the X and Y-axis. Once the amount
of DNA that the cell contains is identified, the subpopulation of interest is chosen and it is separated
being electrically loaded in a micro drop, each one of these cells will be attracted by the opposite
electric field. In order for this to happen, it is necessary that the sperms go through wrapped in a
specific fluid for each animal species that is being processed.

FIG 1

During their path through this outlet, sperms are loaded electrically by the electric crystal piece;
they are oriented and confronted to UV light and to optical detectors in the immediate exit of the tip.
Sperms shall be lined-up correctly and with an exact calculation of the correct necessary time for the
lighten sperm and identified as X or Y be loaded and electrically separated of the rest of the micro
drops at the end of the flow.
All these procedures need a lot of coordination in order to obtain more than 90% of certainty that
the sperm selected and separated belongs to the sex desired. The separation speed is high; up to 4,500
sperms are separated per second. In order to analyze the purity of the sexed sperms production during
certain period, a straw of such production is selected randomly and is scanned through the cytometer,
measuring the percentage of population of the sex selected that it represents. All other production that
doesn’t reach a minimum of 85% of sperms of the sex selected is eliminated.
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BOVINE SEXED SEMEN AND ITS COMMERCIAL APPLICATION
The usage of sorted semen in bovines may increase the yield of the cattle through the services
planning and the greater genetic development of the cattle in shorter terms, plus creating different
animal lines within the cattle according to each purpose.
The process for obtaining frozen sexed semen implies the following:
-

Semen Collection: this can be made with an artificial vagina, or for specific situations, with
electric ejaculator. Features of the ejaculation are registered: volume, aspect and time of the
collection. If the ejaculation has more than 60% of progressive motility and more than 75% of
sperms under standard conditions:(1) it is suggested that ejaculations with a sperm concentration
equal or higher than 1,000 mm is used. (2) Antibiotics should be added within 15 minutes of
colleting the sperms.(1)

-

Preparation of the sex sample: the sample is diluted in XY TALP at a rate of 400 x 106 sperms
per ml in order to continue with the dying step with Hoechst 33342 (H33342; Sigma, Saint
Louis, MO, USA), incubating the sample at 35 °C for 30 to 40 minutes. After such incubation,
2 ml of XY TALP are added to the sample with 4% of yolk and 0.002% of F & C # 40 (Warner
Jenkinson Company Inc., Saint Louis, MO, USA). Sample is then filtered through a 40-µm
filter and finally processed for the flow citometry using a liquid environment based in buffer
TRIS (SX MoFlo® Cytomation Inc. Fort Collins, CO, USA), operating at 40 psi. (1,3)

-

Sorted Semen Process: once selected, sperms are collected until a total of 15 ml is achieved or
12 x 106 sexed total sperms per plastic tube of 50 ml with 2 ml of media based in TRIS and 20%
of yolk, in room temperature. (1) Afterwards, tubes are cooled with sorted semen during 15
minutes, the over floating is taken off and pellets are once again interrupted in a frozen media
until the concentration is adjusted to 20 x 106 sperms per ml. Semen is loaded in short straws of
0.25 ml and are frozen with a standard freezing curve in an automatic semen freezer.

-

Seminal Quality test after being defrost: a short straw randomly selected for each processed
ejaculation is tested by progressive motility once defrost, eliminating those that have less than
35% progressive motility. Besides, a purity test takes place in the citometer.

-

Usage for Artificial Insemination: the straw used for insemination must be defrosted during 30
seconds at 37 °C and must be used as soon as possible.

Being able to obtain the results repeatedly was proved by tests done in the United States, in
different States and facilities, using sorted semen and conventional control in heifers inseminated with
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different bulls. (4) Tests were also done in different insemination places, with different inseminating
doses. The results obtained in Argentina standarize the use of 3 x 106 doses of total sperms for its use
for insemination in heifers with heat detected and heat syncronization with prostalglands.

TABLE 1

-
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Sexed Semen Application for strengthening other technologies: sorted semen was gauged to be
used for embryo transfer and in vitro fertilization. In case it is used in a super ovulation program
and embryo transfers, 4 straws of 10 x 106 total sexed sperms are used, one at o’clock time, two
after 12 hours and one after 24 hours that the heat has been detected.
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TABLE 2

It was also used in freezing programs were embryo were collected alive. Results obtain show
that this usage does not differ from the one for conventional semen.
TABLE 3

Its application was also driven to the IFV lab, obtaining results that allow its application with
similar results than the ones with conventional semen. It is recommended that 3 sorted semen straws
are used of 3 x 106 total sperms each, in order to get 50 ovocytes fertilized.

TABE4

For every case, the calves born had the same physical and physiological treits than the ones born
out of control semen, and their growth, development and productive and reproductive capacities were
not altered.

SORTED SEMEN IN OVINES
The commercial application of the sorted semen technology with flow citometry in bovines was
achieved due to the use of successful cryopreservation protocols.
The first lamb produced with sexed semen was obtained in 1996 using the ICSI meted. The first
4 lambs born (13% pregnancy) through insemination with sorted semen were produced using fresh
sorted semen, in 1996, through laparoscopic insemination at the horn’s end and 100,000 total sexed
sperms.(7,8)
In Argentina, a trial with fresh sexed semen took place in 2002 reproductive season with two
lambs and the results were as follows:
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TABLE5

The following protocol was used: lamb semen was collected using an artificial vagina and
ejaculations with more than 60% progressive motility. Semen was diluted with XY TALP with 10% of
heterologous seminal plasma PH 7.4 at 400 x 106 sperms/ml, 2 ml, and Hoechst 33342 was added.
Then 2 ml XY TALP PH 6.8 with 0.002% of F & C # 40 were added. The samples were processed in
a flow citometer with cell separator (SX MoFlo®, Cytomation Inc. Fort Collins, CO, USA), using a
PBS solution as Sheath Fluid. A total of 8 to 10 6 total sexed sperms were collected in a Falcon tube of
15 ml in 0.9 ml of XY TALP PH 6.8 with heterologous seminal plasma at 10%. Afterwards, it was
centrifuged for 12 minutes at 600 g and the pellet was suspended one more time at 300 µl with XY
TALP containing seminal plasma at 10%. The standard laparoscopic insemination was done with 8 x
106 total sperms per sheep having its heat season. The conceiving diagnosis was made by ultrasound
30 days after the insemination took place and the accuracy percentage of the selected sexed reached
100%.
The first pregnancy results obtained with frozen sexed semen occurred in Australia during 2002
reproductive season. Two different lambs were used, two laparoscopic insemination places and two
different protocols of freezing methods. (9)
The lamb semen collection takes place during the reproductive season using an artificial vagina
and only those ejaculations containing more than 70% of progressive motility are taken into account.
(9)
When preparing the sexed sample, semen was diluted in XY talp (6) at 400 x 106 sperms/ml, a
total of 2 ml, with an additional of Hoechst 33342 (H33342; Sigma, Saint Louis, MO, USA), while
incubating the sample for an hour at 34 °C. Hoechst concentration was previously set as a result of a
series of tests done for each of the lambs. After incubation, 2 ml of XY TALP with 4% yolk (y/y) were
added and 0.0002 % of F & C # 40 (Warner Jenkinson Company Inc., Saint Louis, MO, USA), reaching
a final concentration of 200 x 106 sperms/ml. (9)
Samples were processed in a flow citometer with cell separator (SX MoFlo®, Cytomation Inc.
Fort Collins, CO, USA). Once the selected sex sperms were collected, the pellet of 80 µl was suspended
once again using two different freezing methods with a ratio 1:4 (semen: diluents). Methods used were
TES buffer containing 20% yolk and 3% of glycerol (10), and Zwitterion buffer with 13.5% yolk and
6% glycerol (11). The standard control semen was prepared in a diluent 1:4 (semen: diluents) using
same methods. Cooling took 1.5 hours reaching 4 °C. It was frozen as a pellet over dry ice and then
immersed in liquid nitrogen. Defrost took place at 37 °C and insemination within 10 minutes once
defrost was finished. (9)
Two sexed semen pills were used and a total of 4 x 106 total sperms for insemination, and 140 x
106 total sperms for the control case.
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Sheep heat season was synchronized was done by putting an intra vaginal sponge containing
progesterone for 12 days, then 400 UI of PMSG were injected when sponges were taken away and
between 54-57 hours later, the laparoscopic artificial insemination was done. Two different sites were
compared: standard and at the union of the tubic Tubular uterus by means of a sound.
They’re no significant differences within pregnancy results obtained out of both insemination
sites, but there were between the sexed and control and between both lambs used. (9)
In Argentina, the first trial took place for 2002 reproductive season using one lamb and the
results were as follows: 3 pregnant sheep out of 10 that were inseminated (33%), using a similar
protocol than the one previously used in fresh semen, but the diluent in which it was re-suspended, was
a buffer based in TES, TRIS, fructose and 4% skim milk, yolk at 20% and glycerol at 6%. Semen was
frozed for 1.5 hours at 4 °C and packed up in small straws with 5 x 106 total sperms per straw, frozen
with an automatic freezer. Results were as follows:

TABLE6

Standard laparoscopic insemination was done with 10 x 106 total sperms per sheep having its
heat period. Conceiving diagnosis was done with an ultrasound 30 days after insemination took place
and successful rate for the selected sex reached 100%. Later on, a new test took place in two
establishments located in the south of Argentina with a higher number of females (12).

TABLE7

In Australia, tests were done using a protocol based in the usage of a solution with buffer TRIS
in the diluent preparation of the sexed sample, in the sheath fluid and in the solution that the sexed
sperms get.
There were no differences between tests in vitro of acrosomal integrity, and migration capacity
in cervical mucus with sexed semen and non-sexed semen, frozen or unfrozen. With regards to the
ability for sperms and cells of the oocyte union, there were no differences between sexed and nonsexed sperms, in spite those sexed, were released quicker. In fresh, a 33% pregnancy was obtained
with 5 x 106 total sperms per straw, versus a 59% obtained with 100 x 106 total sperms per straw of
standard commercial control semen. (13)
During 2003 season, using the same protocol and laparoscopic insemination, a new test was
done without synchronizing ovulation and with fixed insemination schedule versus the insemination
detecting heat period for which the following results were obtained:
71

Acta Scientiae Veterinariae 32(Suplement), 2004

TABLE8

Although the results do not show differences in pregnancy rates between different insemination
protocols, when using Y sexed semen, there was a significant higher percentage of pregnancy with
Artificial Insemination with Fixed Schedule, than for X sexed semen. When using X sexed semen a
significant higher percentage was shown with Detected Heat Period Insemination than with Y sexed
semen.
During this coming season, both protocols will be tested in order to obtain sexed semen: the one
already tested in Argentina based in TALP and PBS, and the protocol used in Australia based in TRIS.

SEXED SEMEN IN EQUINES
With equines, having the possibility of choosing the sex of the product, not only allows the
possibility of accelerating the genetic progress, but it also is used to improve sport performance.
Application of sexed semen in equines is currently restricted to deep artificial insemination with
fresh semen, for which the first results in Colorado show a 37.5% of pregnancy (14). The developed
usage of hiteroscopic insemination technology at the horn end with minor doses, allows the use of
sexed semen in equines, as it allows getting the inseminating doses lower enough as to reach 14 x 106
total sperms without altering pregnancy rates.
There are restrictions towards the freezing of sexed semen presenting low pregnancy percentages
(13.3% vs 37.5% for control, using 5 x 106 total sexed sperms with motiliy and hysterocopic
insemination) (16), and that a protocol for superovulation that may obtain same results repeatedly does
not yet exists for its application in embryo transfer (17) and that in some breeds, breeders associations
do not allow the application of different biotechnologies of reproduction.
In Argentina, different tests have taken place through reproductive seasons between years 2001
and 2003. In such tests, well known fertility sires have been used.
-
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Semen collection and ejaculation process: sires were collected using an artificial vagina. Only
ejaculations with the following characteristics were processed: motility higher than 55% and
more than 70% of normal sperms. Filtered ejaculations were used with no gel, being released
of the seminal plasma through diluting them with KMT diluent and centrifugated for 10 minutes
at 600g, or diluted at 25 x 106 sperms per ml to be transferred in Equitainer® and then they were
kept at 15 °C for a maximum of 15 hours. Previous to the sample preparation, semen was
adjusted to 100 x 106 sperms per ml.
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-

Preparation of the Insemination doses of sexed semen: once semen was diluted, it was dyed
with Hoechst 33342 for its further treatment through the citometer (SX MoFlo®, Cytomation
Inc. Fort Collins, CO, USA). Sexed sperms were collected in plastic tubes of 50 ml with 2 ml
of KMT enlargement until it reached 15 ml. Once a total of 45 was collected (deep Artificial
Insemination) or 25 (hysteroscopic Artificial Insemination) x 106 total sperms a 0.5 ml aliquot
is used for pureness analysis. Those doses with less than 85% of sex selected accuracy were
eliminated. Then tubes were centrifuged at 850 g for 20 minutes, and pellets were suspended
once again in a total of 0.5 ml of KMT diluent placing it ina a 0.5 ml straw.

-

Deep Insemination of the mare: every mare was examinated by ultrasound and rectal palpation
until a follicle greater than 35 mm was detected. From there onwards, a doses of HcG was
given for ovulation synchronization and examinations continued every 4-6 hours until proximity
to ovulation was reached. An average of two inseminations per mare took place. A fibroscope
for insemination at the horn’s end was used during the first reproductive season and in the
second one, this same method was tested versus a deep artificial insemination using a pipette.

Season 2001 – 2002
6 out of 17 inseminated mares got pregnant. 5 of those 6 were inseminated after detecting their
ovulation period.
Season 2003 – 2004
24 mares with good reproductive performance were inseminated with Deep Artificial Insemination,
out of which, 13 got pregnant.
Pregnancy detection took place 30 días after ovulation and the diagnosis of the foetal sex at day
62 with the confirmation of same cases at time of birth. In all cases, sex certainty was 100%.
-

Application in embryo transfer:
Season 2002 – 2003

Table9

During 2003 – 2004 season a test using two sires of proven fertility took place and 18 cyclic
mares between 8 and 12 years old with good reproductive fitness. Out of 18 collections, 11 embryos
were recovered and 18 pregnancies confirmed.
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Currently, Argentina is the only country that has the exclusive comercial license for
commercialization of equine sexed semen and embryo production using this method.
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ANIMAL CLONING AND PLACENTATION
Maria Angelica Miglino

Doubtless the animal cloning means the great technological advance in the field of the animal
biotechnology. The recent results of cloning for nuclear transference open new perspectives in the
reproduction biotechnology field and animal production, as well as it signals a promising future for the
preservation of endangered species.
Although many species have been cloned successfully, suggesting reasonable perspectives on
practical applications, the process cannot be considered totally efficient.
It is known today that only one minimum number of cloned gestations is successfully born, mainly
if compared with animals pregnancy produced by “in vitro” fertilization. Another data, that it is shown
in cloned gestations, it is the occurrence of embryonic, fetal and post-natal losses.
According to Bordignon (1), the low viability of the cloned embryos is mainly expressed by the
reduction in the implantation tax, by the increase in the fetal and prenatal mortality tax, and by the
diverse anomalies observed in borned animals. These problems possibly occur because in the cloned
embryos, the nuclei of the differentiated cells are not correctly led back to an embryonic stage, what
leads to erroneous expression of genes that are necessary to support the normal development. However,
at least in bovines, a small ratio of the cloned animals is phenotipically normal, it grows healthfully,
demonstrates a functional immunological system and can multiply and produce normally. Even that it
does not exist definitive proves that the cloned animals are totally normal, the results of these studies
suggest that, in certain specific conditions, at least one small ratio of the differentiated nuclei can
adequately be reprogrammed to come back to the embryonic stage. The identification of this condition
can be obtained represents one of the main challenges to develop better protocols to clone animals.
The low efficiency of the animal cloning process involves problems, such as chromosomal anomalies,
abnormal allocation of the cell number in the embryonic button and trophoectoderm and deficient
formation of the mitotic fuse. When cleavage and blastocist development occurs, the implantation tax
is lesser. The fetal losses normally high suggest deficiencies of the normal process of biological
development of the species. Despite the causes of the abnormal development continuing obscure,
genes that are (imprinted) by different form have been made responsible for these abnormalities (2).
HILL et al. (3) had demonstrated in bovines, an abnormal high expression of the type I
histocompatibility complex in the trophoblast, and a higher T cell lymphocyte accumulation in the
endometrium of gestations produced with cloned embryos when compared to control animal. These
results suggest that the immunological rejection also can be contributing for the high incidence of
gestational cloned embryos losses.
One of the causes pointed for gestational losses is the placental deficiency. HILL et al (3) related
that 82% of cloned bovines by nuclear transference do not survive between the 30th and 90th days of
pregnancy. The authors attribute to this deficient viability, the development of a rudimentary
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chorioallantoic, when compared to the control animals. On the other hand, the problems can be associated
to the factors that promote placental and vascular growth and its maternal-fetal interactions such as
placental connections and chorionic villous formation. In accordance to Dinnyés (4), the deficiency of
the placental vascular development can be evidenced in ruminants (bovine) by reduced or absent
cotyledon structures.
Abnormal embryos, hepatomegaly, dermic hemorrhage (4) hidropsia in receptor cows of cloned
animals (5) is constant involved alterations in the gestational process of clones, in way to suggest that
the normal development of gestations represents exception cases.
Inefficient placentation in cloned embryos had been observed in mice (6), bovines and ovines
(7,8). Such abnormalities in ruminants include deficient blood irrigation, increase of the hydroallantoic
occurrence, and reduction of the number and increase of the size of placentomes. Of these conditions
the gestational losses elapse, the anomalies and the lesser viability of cloned animals.
Cases of hydroallantoic are normally detected in bovines during the third trimester of gestation,
and is associated to the maternal plasmatic glycoprotein concentration increase (PSP60). The PSP60 is
produced by the binucleated trophoblastic cells which develop a migratory process in direction to the
uterine epithelium (9).
The reduced number of placentomes - 39 - lesser that in normal gestations and the increased
diameter of these structures - 21cm – bigger than the well developed placentomes of normal gestations
- 11cm, (12), and the weight and the exaggerated thickness of the same ones - 153g -, indicate that the
placentation in cloned bovines presents abnormalities worthy to better investigations (12) and (13).
On the other hand, apparent hemorrhagic areas on the surface of dropsy placentomes certainly
suggest gestational commitment. Structurally total disorganization of the “fetal villous trees” exists,
which appears inserted in endometrial crypts in cloned bovines placentae. Another notable fact is the
lesser density of villous presented in the called megacotyledons. It is added to these facts the deficient
vascular ramification on the surface of the called “villous trees”, as well as the abnormal dilatation of
endometrial crypts where these villous insert.
The fetal capillaries (5-10µm of diameter) are less on caliber than those observed in normal
gestations (7-12µm). In similar way, the maternal capillaries are less on caliber (9-14µm), that found
ones in normal pregnancy (14-28µm), however more ramified.
The maternal-fetal interface is disorganized presented and, the trophoblastic cells, usually evidenced
as binucleated, are identified as tripolinucleated, tetra, pentanucleated), with significant nuclear
alterations (11,12).
Considerations can be taken regarding to problems of embryonic development and/or steroidal
fetal production and the endothelial growth factors (VEGF) and to the basic factors of growth of the
fibroblasts (bFGF) with its important roles in placental vasculogenesis and angiogenesis as well as in
placental steroidogenesis (13).
Aiming to comparatively study the production of progesterone (P4) in the placenta of cloned and
not cloned bovines under the influence of the VEGF and bFGF, we verify that the placental cells of the
gestations in cloned cattle are not capable to produce progesterone such as the placental cells of normal
gestations on the same phase. In these the stimulation of VEGF and bFGF could develop the production
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of progesterone in the placental cells in 48 hours in culture, while both factors together induce an
increment of P4 in 24 hours. On the other hand, the placental cells of clones do not answer to the
addition of the growth factors. This can be explained by the differences in the gene activation and
expression in cloned animals and its placentae.
When we compare immunelabelled reactions of VEGF in slices of placentomes of cloned animals
and not cloned, we verify that the labelling in the cloned is more evident that in the control. In accordance,
the expression of the VEGFR-1 is lesser in placentomes of clones, while the VEGFR-2 labelling
remains the same or it is reduced in relation to the control. The expression of bFGF was reduced in all
the samples of placentomes of clones.
VEGF, VEGFR-1 and VEGFR-2 are regulated by factors like hypoxia and steroid hormone levels
(14), which potentiate or decrease VEGF system transcription. Variations in the VEGF system expression
may lead to abnormal vascular growth, permeability and tissue supply. A decreased expression of
bFGF may contribute to vasculogenic and angiogenic defects, as well as for defects in trophoblast cell
differentiation, as has been reported for placentae of cloned fetuses. Our results show that two of the
main factors controlling vasculogenesis and angiogenesis in the placenta are altered in term placentomes
of cloned fetuses, what may be a reason for the high mortality of these embryos/fetuses.
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CRYOPRESERVATION OF IN VITRO PRODUCED EMBRYOS
Alceu Mezzalira
CAV/UDESC – Lages SC
The good results obtained with freezing embryos(20,21) improved the embryo transfer industry
leading to the development of new technologies. For in vivo produced embryos, the conventional
method has proved to be adequate, although some breed variations are observed. However, for in vitro
produced embryos (IVP), new alternatives for cryopreservation, like the ultra-rapid freezing and the
vitrification, are needed. These new technologies are based in new concepts, beyond the knowing
effects of intracellular ice and solution (6 7).
The ultra-rapid method allowed to immerge the embryo directly into the liquid nitrogen(16,17), and
was used in the 80’s mainly for mouse embryos. The results reported with the use of this technology
were 92.9% of hatched blastocists and 32% of fetus(9). The data in the literature concerning other
species, especially bovine, is rare. After ultra-rapid freezing of bovine initial blastocysts the hatching
rate was 17.3%, using glycerol and sucrose as cryoprotectants. The results raised to 56.4% of hatching
when expanded blastocysts were used, showing the effect of the developmental stage(3). It is also
observed a wide range of variation in embryo viability (18.5 to 67.7% of hatching) using different
times (2 to 7min.) and temperatures (4).
In Brazil, just a few groups reported results utilizing the ultra-rapid methods, and the firs calf
was born in 1991(2). Delivery rates were 19.2% for embryos transferred after ultra-rapid freezing using
3.0M glycerol and 0.25M sucrose (11), and pregnancy rate, at 45 days, using ethylene-glycol 2.0M or
3.0M + threalose(1) was 17% and 13% respectively. However, very few positive results were obtained
with IVP embryos.
The vitrification allowed solution solidification without ice formation. This method had been
used, very often, to cryopreserve oocytes and embryos, with good results, specially when
elileneglycol(13,14), or the association of etileneglycol + DMSO(18) is used. MARTINO et al.(5) utilized
this methodology to cryopreserve Drosophila(8) embryos, obtaining the first good results using electron
microscopy grids immerged in liquid nitrogen.
Base on this results a system called Open Pulled Straw (OPS) was developed. In this system the
cooling rat is very fast (20.000oC/minute)(18), turning it in the major methodology used to cryopreserve
oocytes and IVP embryos. MEZZALIRA et al. (10) obtained 47.1% hatching blastocysts after vitrification
of D7 embryos. There are strong indications that the method needs to be adjusted to the kind of structure
to be cryopreserved(19). When D7 IVP blastocysts were used the results were similar using 1 or 3
minutes exposition to the cryoprotectors(12). However, when D8 IVP embryos were used a shorter
exposition time and a higher concentration of cryoprotectos were necessary, resulting in 51.7% hatching,
comparing to 33.2% obtained when the embryos were exposed longer to lower concentrations of
cryoprotectants. The influence of different culture system (alone or in groups) on embryo viability
after vitrification was also studied and high hatching rates (77.4 to 96.9%) were obtained in all groups(15).
This shows a pat to be walked, it depend on us to find a better way to finish this journey.
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CRYOPRESERVATION OF BOVINE OOCYTES
Vieira, A. D.; Rodrigues, J. L.
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The increasing demand of genetic material to be used in different biotechnologies created the
necessity of germoplasm bancs. At the same time, the growing industry of in vitro produced (IVP)
embryos demands a high disponibility of oocytes. One of the strategies that had been used is the
cryopreservation of oocytes, because those oocytes are flexible to use and it is easy to program the
activities. Most of the experiments used mature oocytes (metaphase II), since higher developmental
rates were obtained comparing with the use of immature ones (germinal vesicle). However, although
25% developmental rate was obtained using mature vitrified oocytes (Vajta et al., Mol. Reprod. Devel.,
n.51, p.53-58, 1998), and a pregnancy was achieved using the same oocytes as receptors for nuclear
transfer (Booth et al., Theriogenology, n. 51, p. 999-1006. 1999), genetic alteration due to misplacement of the meiotic fibers, impair the use those cryopreserved oocytes. By other hand, the utilization
of mature oocytes impair the use of outstand genetic donors located in farms far way from the IVP
centers, due to the limitation and loss of viability during transportation of the oocytes to the Laboratory. The search for solutions for cryopreserve immature oocytes are justified since, in this developmental stage, the meiotic fibers are not organized and the chromatin is still protected into the nuclear
envelope, allowing to avoid the problems observed during cryopreservation of mature oocytes. Preliminary results with 15% development to blastocyst (YAVIN & ARAV, Cryobiology. n. 43, p. 331.
2001) and birth of normal calves (VIEIRA et al., Cryobiology, n. 45, p. 91-94. 2002) were obtained
using vitrified immature oocytes, confirming the applicability of this method. The improvement of
survival rates after cryopreservation of immature oocytes to become commercially attractive depends
on experimental strategies and adjustments on developed protocols. The main focus is to reduce the
toxic and osmotic effects of cryoprotectors during vitrification increasing the cooling rate. The association of the vitrification of immature oocytes in straws and the ovum pick-up, performed in the farm,
allowed a better use of genetically superior animals kept in distant locations. The increase in viability
after cryopreservation of immature oocytes will, also, allowed the utilization of this material in other
reproductive biotechnologies.
Key words: Female gamete, vitrification, storage, genetic bancs.
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The commercial application of in vitro production of bovine embryos from immature oocytes
has increased considerably during recent years. However, pregnancy rates have shown satisfactory
results only after the transfer of fresh embryos. The viability of cryopreserved in vitro produced embryos has lagged behind, i.e., the results have been lower and inconsistent when compared to in vivo
produced embryos. Therefore, it is of great importance that such embryos may be frozen and thawed
for this technology to be more flexible and largely used.
Several studies have reported pregnancy and birth rates after the transfer of in vitro produced
bovine embryos after thawing (Agca et al, 1998; Damiani et al, 1997; Hasler et al, 1997; Wright et al,
1995; Wurth et al 1994), in which a lower quality of in vitro produced embryos compared with in vivo
ones has been observed. Other authors report that differences between both groups (in vitro vs in vivo)
were verified regarding morphological, ultrastructural, metabolic, biochemical, and genomic aspects
(Greve et al, 1993; Holm et al, 1998; Krurana et al, 2000; Khurana & Niemann, 2000).
Recently, it has been observed that different systems of in vitro production of blastocysts, such
as culture media, co-culture, addition of serum, as well as gas atmosphere using during the process
have a great impact on the efficiency of the cryopreservation of in vitro produced embryos. Besides
this, the culture period of bovine embryos after fertilizations has been demonstrated as a critical period
for the cryopreservation of blastocysts. Rizos et al (2002) verified that in vitro culture of in vivo
produced embryos resulted in blstocysts of lowert tolerance to cryopreservation. However, when in
vitro produced zygotes were cultured in sheep oviducts up to the blastocyst stage, they presented better
viability after freezing.
Regarding the cryopreservation processes, the most used techniques have been controlled freezing and vitrification. The advantage of vitrification is that it avoids the harmful effects of intra- and
extra-cellular ice crystal formation, which damage cell membrane and organelles. However, to avoid
such crystals it is necessary to use high concentrations of cryoprotectants and a fast freezing and
thawing protocol, leading to cellular damages due to osmotic stress and chemical toxicity (Papadopoulos
et al, 2002; Vajta et al, 1998).
The aim of this review is to present the effects of cryoprervation on bovine embryos produced in
different in vitro culture systems, comparing with those produced in vivo. Different results obtained
using in vitro produced embryos cryopreserved in the presence of several cryoprotectants and freezing
protocols.
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INTERFERON-TAU SECRETION IN CRYOPRESERVED IN VITRO PRODUCED
BOVINE EMBRYO
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Interferon–tau (IFN-τ) is a cytokine produced by embryos wich has anti-luteolytic activity and essential
for the maternal pregnancy recognition in ruminants. Pregnancy rates obtained with in vitro produced
embryos are lower than those obtained with in vivo produced embryos and the pregnancy rates are
even lower with cryopreserved embryos . The aim of this work was to evaluate the interference of
cryopreservation, embryo developmental stage, eclosion time and embryo quality on IFN-τ secretion
derived from in vitro produced bovine embryos. Two treatments were used: I) non-cryopreserved
embryos (fresh), II) cryopreserved embryos. Embryos on blastocysts stage were individually mantained
in culture medium, for seven days. Samples at 24, 72, 120 and 168 hours after culture were taken from
culture medium. In samples taken at 72 and 168 hours was used the bioassay of antiviral activity to
quantify IFN-τ production by fresh and thawed embryos. Results showed that cryopreserved embryos
secreted less IFN-τ than fresh embryos (P<0.05). Samples taken at 168 hours from fresh cultured
embryos cointeained more IFN-τ (P<0.05) than 168 hours cryopreserved embryos. These samples
cointeained more IFN-τ (P<0.05) than samples taken at 72 hs. IFN-τ secretion was not different between
embryos hatching at 48 hs and those hatching from 48 to 72hs and was not observed interaction between
the treatments and hatching time on IFN-τ secretion. The embryos quality (I and II degree) and its
development stage (blastocyst and expanded blastocyst) did not influence on IFN-τ secretion when
evaluated within each treatment and between treatments (P>0.05). In conclusion, IFN-τ secretion is
lower in frozen embryos than fresh embryos. This difference was more expressive in 14th development
day (168 hours of culture). This fact can to influence the maternal pregnancy recognize and embryo
development pos-thawed.
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INCREASED CONCEPTION RATE IN BOVINE EMBRYO RECIPIENTS WITH HIGHER
PLASMATIC PROGESTERONE CONCENTRATION ON DAY OF EMBRYO TRANSFER
Reis, E.L.1; Marques, M.O.1; Carvalho, N.A.T.1; Nasser, L.F.1; Costa Neto, W.P.2;
Baruselli, P.S.1
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The progesterone is a fundamental factor in pregnancy establishment and embryo development.
However, the effect of plasmatic progesterone levels in the conception of bovine female is still
controversial. The aim of this retrospective study was to verify the effect of plasmatic progesterone
concentration on day seven of oestrous cycle in the conception rate of bovine embryo recipients (Bos
indicus x Bos taurus). Five hundred forty two embryo transfers were analyzed in four replicates. The
animals were submitted to ovulation synchronization protocols without estrus detection, excepted by
one replicate that was performed a PGF2α treatment and subsequent estrus detection. The ovarian
ultrasonography were performed in all animals seven days after estrus. Females that presented a CL >
15mm were bled by venopuncture for plasmatic progesterone dosage by RIA. The animals were divided
in five groups according to plasmatic progesterone concentration (G0: 0 to 0.99; G1: 1.00 to 1.99; G2:
2 to 2.99; G3: 3 to 3.99; G4: ≥ 4.00 ng/ml). Conception rates were analyzed by qui-square. No
interaction was observed between groups and replicates. The conception rate of each replicate was
50.0% (111/222), 48.7% (79/154), 43.7% (55/126) and 30.0% (12/40). The conception rate according
plasmatic progesterone concentration was 39.2% (40/102)a for G1, 44.6% (70/157)ab for G2, 46.0%
(52/113)ab for G3, 55.7% (34/61)b for G4 and 52.3%(57/109)b for G4 (P<0.05). The results indicated a
positive effect of increase in the plasmatic progesterone concentration on day 7 of oestrous cycle in the
conception rate of bovine embryo recipients. Strategies to increase the plasmatic progesterone
concentration may be useful to improve reproductive efficiency of embryo transfer programs.
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Utilization of non-cyclic progestin-treated mares as embryo recipients is an interesting practice in
commercial programs, especially at the beginning of the breeding season, when the number of cyclic
mares available is limited. Previous reports on the use of progestagens to prepare ovariectomized
(Hinrichs et al., Equine Vet. J. Suppl., v.3, p.74-75) or intact transitional (Carnevale et al.,
Theriogenology, v.54, p.965-979) mares to receive embryos have focused on the use of short acting
progestagens rather than long acting injectable progesterone. The aim of the present work was to
compare, in a retrospective study, pregnancy and early embryonic death rates among cyclic and noncyclic recipient mares supplemented with short or long acting injectable progesterone (P4). During
three consecutive breeding seasons, from April to October, 264 embryos were transferred into either
cyclic (control, n=152) or non-cyclic (n=112) mares in a commercial embryo transfer program in
Brazil. After two days of estradiol administration (10 mg/day, i.m.; ECP; Pharmacia and Upjohn Co.,
Kalamazoo, Michigan, USA), the non-cyclic mares received intramuscularly either 200 mg/day
(Treatment 1, n=54) or 400 mg every other day (Treatment 2, n=13) short acting P4 (P4; Northside
Pharmacy, Lexington, USA), or 1500 mg long acting P4 (P4 LA 150; B.E.T. Laboratories, Lexington,
USA) every 7 (Treatment 3, n=30) or 6 (Treatment 4, n=15) days. Embryos were transferred nonsurgically into cyclic recipients 4 to 8 days after ovulation and 5 to 8 days after the beginning of
progesterone supplementation into non-cyclic mares. Pregnancies were checked on days 12, 25 and
50 by transrectal ultrasonography. Data were analyzed by Chi-square and the statistical significance
indicated by a probability of P<0.05. Pregnancy rates on days 12 (75.0, 75.9, 76.9, 76.6 and 73.3%)
and 50 (61.8, 61.1, 61.5, 53.3 and 60.0%), as well as embryonic death rates (17.5, 19.5, 20.0, 30.4 and
18.2%), were similar (P>0.05) for control mares and treatments 1, 2, 3 and 4, respectively, and between
control and all non-cyclic mares combined. Concerning pregnancy and embryonic death rates in noncyclic recipients, similar (P>0.05) results were obtained after embryo transfers into recipients receiving
progesterone supplementation for 5 to 8 days before transfer, as well as after transfers performed
during spring and fall or during the winter months. Additionally, daily administration of short acting
injectable P4 provided similar (P>0.05) results as administration of a high dose (400 mg) on alternate
days. The present study demonstrates the suitability of using non-cyclic recipients treated with long
acting injectable progesterone for 5 to 8 days before transfer, avoiding the great labor and animal stress
resulting from daily injections of short acting preparations.
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EVALUATION OF THE TRANSCERVICAL EMBRYO RECOVERY IN SANTA INES
EWES*
Silva, J.C.1; Quintela, A.1; Andrade Moura, J.C.1; Resende, J.1; Gordiano, H.1; Martins, L.P.1;
Chalhoub, M.1; Ribeiro Filho, A. de L.1; Gusmão, A.L1
1
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One of the factors that limit the use of the ET in ovine is the difficulty of recovery by the method no
surgical, due to the difficulty of the transposition of the cervical channel, which is long, sinuous and of
reduced diameter in this species (Habert, et al. Theriogenology, v.33, n.5, p. 977-992, 1990). With the
purpose to evaluate the efficiency of the transcervical embryos recovery in Santa Ines sheep, 44 adult
animals were superovulated with 200mg of FSHp (Folltropin-V, Ventrepharm Inc., Canada) in
decreasing applications starting from the 11st day of the program and inseminated by laparoscopy
technique with fresh semen 36 hours after the remove of the progesterone device. The females were
divided in three groups: G1 – control group (n = 13) didn’t receive any treatment to dilate the cervix;
G2 (n=17) received an application of 50µg of cloprostenol (Ciosin, Coopers, Brazil) 12 hours before
the embryo recovery and, in G3 (n=14) it was instilled 200µg of misoprostol (Cytotec, Searle, Brazil)
in the vaginal fornix, five hours before the procedures. These pharmacous had as objective the dilation
of cervical channel, to make possible the no surgical recovery. The control group (G1) didn’t allow the
passage of the catheter. They were submitted to surgical recovery with the females of the treated
groups which the cervical transposition was impossible even with cervical dilatation. In G2, 59% of
the donors were recovered by trancervical method while 50% of the G3 allowed this procedure. The
total structures recovered by donor was of 6.1, 6.5 and 7.0 with an average of viable embryos of 3.7,
3.3 and 4.0 for the groups G1, G2 and G3 respectively, without a significant difference among the
groups, in agreement with statistics program SPSS 11.0 (P > 0,05). It was concluded that the technique
of transcervical embryo recovery in Santa Ines adult sheep is possible, but a great individual variation
exists in a complexity degree in the cervical transposition using a pharmacological cervical expander.
The recovery rate among groups, and viable embryos didn’t differ, showing to be feasible the
transcervical embryo recovery in Santa Ines sheep in farm conditions.
* Support: JICA-Japanese Agency of International Cooperation
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CRYOPRESERVATRION AND SHORT-TERM CULTURE OF ISOLATED CAPRINE
PRIMORDIAL FOLLICLES
Rodrigues, A.P.R.1; Costa, S.H.F.1; Santos, R.R.; Lucci, C.M.2; Nunes, J.F. 1; Ohashi, O.M.3;
Rondina, D. 1; Figueiredo, J.R. 1
1
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Veterinary, University of Ceará, Fortaleza, CE, Brasil. 2Universidade de Brasília, Brasília, DF,
Brasil. 3Universidade Federal do Pará, Belém, PA
The aims of this study were: 1) to assess the toxicity of the glycerol (GLY) versus ethylene glycol (EG)
in the experiment 1, as well as, of the dimetilsulphoxide (DMSO) versus propanediol (PROH), in the
experiment 2 in two concentrations (1.5 M and 3 M) on isolated caprine primordial follicles; 2) to
verify the viability of these follicles after freezing/thawing procedures and 3) to verify the viability of
cryopreserved primordial follicles after 24 h of in vitro culture. Follicular suspension (100 µ) containing
isolated fresh primordial follicles, exposed (toxicity test) to cryoprotectants (GLY, EG, DMSO or
PROH) or cryopreserved in cryoprotectants mentioned above were added of 5 µl trypan blue stain and
observed in a inverted microscope. The percentage of viable primordial follicles after toxicity test,
cryopreservation and in vitro culture was assessed by Qui-square (P<0.05). For the experiment 1, the
percentage of viable primordial follicles after toxicity test varied from 77.6% (3 M GLY) to 88.8%
(1.5 M EG) and was similar (P>0.05) to control or non cryopreserved follicles (97.0%). Similar results
were found after cryopreservation, except for 3 M GLY (64.8%.). After 24 h of in vitro culture the
percentage of cryopreserved primordial follicles in 3 M EG (46.8%) was significantly inferior then
non cryopreserved follicles (82.8%), as well as the follicles cryopreserved in 1.5 M GLY (64.0%) and
EG (64.0%). For the experiment 2, before culture, the percentage of viable primordial follicles after
toxicity test (78.0%: 1.5 M PROH to 84.0%: 3 M DMSO) and cryopreservation was similar (P>0.05)
to control (92.0%). On the other hand, after 24 h of in vitro culture the percentage of viable follicles
cryopreserved in 1.5 M DMSO (63.0%) or PROH (63.0%) was significantly inferior then non
cryopreserved follicles exposed (70.0%: 1.5 M DMSO and 78.0%: 1.5 M PROH) or not (81.0%) to
cryoprotectants. In conclusion, this study showed that isolated primordial follicles can be successfully
cryopreserved in 1.5 M GLY, EG, DMSO or PROH resulting in a approximately 50% viable follicles
after a short-term culture.
Acknowledgements: this work was supported by CNPq and FUNCAP.
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DEVELOPMENTAL POTENTIAL OF BOVINE EMBRYOS FOLLOWING IN
VITRO OOCYTE FERTILIZATION WITH CATALASE AND GnRH
Martins Júnior, A1; Calegari, R.S.1; Freitas, C.P.1; Zanon, J.E.O.1; Paschoal. D.M.1
1
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Our previous studies have shown that GnRH and catalase added to the IVM and IVF media, respectively,
increased bovine embryo production. The aim of this study was to evaluated whether the combined
addition of GnRH with catalase to the fertilization medium could further enhance cleavage rate and
blastocyst development. Immature oocytes recovered from 2-7 mm diameter follicles were selected
for IVM after washing in basic maturation medium (b-MM), consisting of Medium 199 plus 2.2 mg/
mL sodium bicarbonate, 50 µg/mL sodium pyruvate, 50 µg/mL gentamicin sulfate, 1 mg/mL polyvinyl
alcohol, 1 IU/mL r-hFSH (Gonal-F; Serono) and 10% FCS. Sperm handling and insemination were in
m-DM; groups of 15 a 20 oocytes were co-incubated with sperm in 50 µl droplets of m-DM (modifieddefined medium) with catalase (100µg/mL; Sigma Co.) supplemented with GnRH (Profertil, Serono)
according to the experimental design, as follow: treatment groups I = 0 µg/mL; II = 0,01 µg/mL; III =
0,1 µg/mL; IV = 1 µg/mL; V = 10 µg/mL. After a 5 h insemination interval ova were cultured in 3
steps designated by h post-insemination, i.e., step 1 (5 to 72 h), step 2 (72 to 144 h) and step 3 (144 to
168 h) in m-SOF+NEA without glucose, but with glutamine (step 1) and with glucose and 5% FCS
and devoid of glutamine (steps 2 and 3). Cleavage rates (C, 72 h) and percentages of morulae/ blastocysts
(M/B, 144 h) and blastocysts/ expanded blastocysts (B/EB, 168 h) are reported based on numbers of
oocytes selected for maturation. One-way repeated measures ANOVA and t- test were used to statistical
analysis. Cleavage rate was higher (p<0.05) for group V (82.1%) than those of groups I to IV (73.6,
74.1, 71.4, and 73.0%, respectively) with these groups showing similar results. No differences were
found in M/B development between groups IV and V (76.6 vs.77.7%), or in development to B/EB
(42.3 vs. 40.2%). Both groups IV and V produced more (p<0.05) M/B and B/EB than group I (61.8
and 27.3%, respectively), II (57.1 and 28.6%), and III (59.8 and 30.3%); data were not different
among these groups. Results showed an additive embryotrophic effect of catalase and GnRH added to
IVF and provide useful information for improving in vitro production of bovine embryos. However,
further investigations are required to assess different combinations of these compounds.
Supported by FAPESP (98/15727-1) and AltaVR, Araçatuba-SP.
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EFFECT OF RETINOIDS AND IGF-I ON THE IN VITRO BOVINE EMBRYONIC
DEVELOPMENT
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Experiments were carried out to investigate beneficial effects of adding retinol and retinoic acid (RA)
to the bovine oocyte maturation medium and IGF-I for embryo culture. In vitro maturation (IVM) was
performed in basic maturation medium (bMM) consisting of TCM 199, sodium pyruvate (50 µg/ml),
sodium bicarbonate (2.6 mg/ml), gentamicin sulfate (50 µg/ml), polyvinyl alcohol (1 mg/ml), FSH
(10 µg/ml), retinol (0.3 µM) or RA (0.5 µM). Embryo culture was in KSOM medium supplemented or
not with IGF-I (50 ng/ml). In Group I, bMM was supplemented with retinol and presumptive zygotes
were placed in droplets of KSOM for two days and embryos (2-4 cells) in fresh KSOM medium with
or without IGF-I for additional 9 days. Proportions of embryos reaching the blastocyst stage according
to treatments were analyzed by X2 and numbers of total inner cell mass were analyzed by t-test. In
group I, higher proportions (p<0.05) of zygotes (2-4 cell stage) developed to blastocysts (bMM/retinol/
KSOM: 20.18%; bMM/retinol/KSOM/IGF-I: 35.16%), expanded blastocysts (bMM/retinol/KSOM:
15.4%; bMM/retinol/KSOM/IGF-I: 32.62%) and hatched blastocysts (bMM/retinol/KSOM:2.75%;
bMM/retinol//KSOM/IGF-I: 15.45%) when compared with oocytes/embryos treated with bMM/KSOM
(blastocyst: 5.73%; expanded blastocyst: 2.54%; hatched blastocyst: 0.0%) and bMM/KSOM/IGF-I
(blastocyst: 5.62%; expanded blastocyst: 3.12% and hatched blastocyst: 0,0%). In Group II, the
supplementation of bMM with AR and KSOM with IGF-I increased the percentages (p<0.05) of 2-4
cell embryos developing to blastocysts (bMM/AR/KSOM: 23.17%; bMM/AR/KSOM/IGF-I: 40.17%),
expanded blastocysts (bMM/AR/KSOM: 14.56%; bMM/AR/KSOM/IGF-I: 37.79%) and hatched
blastocysts (bMM/AR/KSOM: 4.26%; bMM/AR/KSOM/IGF-I: 19.6%) when compared with oocytes/
embryos treated with bMM/KSOM and bMM/KSOM/IGF-I (Group I). Addition of either retinol or
RA to the bMM and IGF-I to the embryo culture medium enhanced (p<0.05) numbers of total inner
cell mass (bMM/retinol/KSOM: 71.08±7.61; bMM/retinol/KSOM/IGF-I: 94.24±5.89; bMM/AR/
KSOM: 74.91±5.89; bMM/AR/KSOM/IGF-I: 99.21±3.64) when compared with groups of oocytes/
embryos without retinoids and IGF-I (bMM/KSOM: 48.12±5.45; bMM/KSOM/IGF-I: 50.46±7.84).
The results allowed to conclude that added retinoids to the maturation medium and IGF-I for embryo
culture enhance in vitro production of bovine embryos.
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UTILIZATION OF A PORTABLE INCUBATOR (LIFETM) FOR IN VITRO
PRODUCTION OF BOVINE EMBRYOS
Siqueira-Pyles, E.S.C.1; Pedrazzi, C.A.F.2; Landim-Alvarenga, F.C.1
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The present work aimed to study the efficiency of a portable model of gasified incubator (LifeTM Ceafepe Tec. Vet. Ind. Com. Ltda -Brazil.) for maturation of oocytes and post fertilization and in vitro
culture of bovine embryos. Slaughterhouse ovaries were used for the attainment of oocytes, which
were divided in three groups: Gcontrol in plate, matured in conventional incubator (Thermo Forma);
Gcontrol in cryotube, matured in conventional incubator; and GLife in cryotube. For the maturation in
vitro the oocytes were placed in 400µL of maturation medium in Nunc plates (Gcontrole in plate) or in
cryotubes (Gcontrol in cryotube) in conventional incubator to 38.5ºC in 5%CO2 in air, or cryotubes
covered 300µL mineral-oil in LifeTM incubator to 38.5ºC in 5%CO2, 5%O2 and 90%N2 during 22
hours. The oocytes were fertilized (Day D0) and after 18 hours placed in co-culture in the plates or
cryotubes of maturation in the conventional incubator until the D7. The statistics analyzes were carried
by Tukey test and considered significant when p<0.05. On the D3, cleavage rates observed was 69.5%
(319/459) for Gcontrol in plate, 68.2% (90/132) for Gcontrol in cryotube and 73.0% (465/637) for
GLife in cryotube (p>0.05). On D7 rates of blastocysts production were 28.6%a (63/220) for Gcontrol
in plate, 40.4%ab (46/114) for Gcontrol in cryotube and 47.5%b (210/442) for GLife. The best rates of
blatocysts production with the use of the portable incubator LifeTM can be related with the gaseous
atmosphere (5:5:90) that produces a lower formation of free radicals in culture medium. The resulted
of the present experiment showed that is possible to use the portable incubator LifeTM for maturation of
bovine oocytes and in vitro production of blastocysts.
Acknowledgements: FAPESP, FRIGOL slaughterhouse and Lídia Raquel de Carvalho (Dep. Biostatistic
IB/UNESP).
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EMBRYO PRODUCTION IN NELORE COWS USING IVF ASSOCIATED WITH ET
Nonato Jr., I.1; Rufino, F.A.2; Sanches, B.V.2; Pontes, J.H.F.1; Uvo, S.1;
Ereno Jr., J.C.1; Seneda, M.M.2
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In vivo embryo production (ET) has been replaced by in vitro process (IVF) in most of Zebu cows
programs. The aim of the present work was to evaluate the association of these two methods in Nelore
cows. Twenty-three donors were submitted to 85 follicular aspirations sessions, being on average 3.7
aspiration/animal in 4.6 months. We obtained a total of 2,270 oocytes, and 840 viable embryos. For
each OPU session, an average of 26.7 oocytes and 9.9 embryos were obtained. Between IVF procedures,
we performed 35 embryo collections being on average 1.5 collection/animal in 2.6 months. Two hundred
and twenty six viable embryos were obtained and an average of 6.4 for each collection were placed in
the recipients. The IVF pregnancy rate was 36.5% (310/849) while ET pregnancy rate was 46.5%
(105/226). The in vivo embryos allowed better pregnancy rates and first ultrasonography results have
been showed a more appropriated male/female rate. The IVF method produced a higher number of
embryos than ET program, considering the period of time. Follicular aspirations after embryo collections
allowed small intervals between collections because there were no follicular cysts. Another advantage
concerns about to control follicular dynamic, using the OPU. Considering ablation, it was a very
efficient method to control follicular dynamic and increasing efficiency of superovulation protocols.
We suggest that embryo production can be improved with the IVF and ET association.
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EVALUATION OF EMBRYO SPLITTING AS AN ALTERNATIVE TO IMPROVE
GESTATION INDICES IN EMBRYO TRANSFER HORSES
Silveira, L.L.1,2; Souza, R.V.2; Pimentel, C.M.1; Rumpf, R.2
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Embryo transfer (ET) has been used in horses for as least twenty years, always from a single ovulation.
The low efficiency of superovulation protocols in equine, reinforce evaluation of techniques capable
to increase the number of fowls per mare. the need for foal production tends to be low. In this context,
the present study evaluated embryo bipartition. Twenty-one mares of different genetic groups, aged
between 4 and 15 yrs, and weighing 270 to 480 kg were used. Heat was identified using a teaser and
the animals were accompanied with transrectal ultrasound exams (Aloka 500®) until ovulation (donors
three times a day and foster mothers once a day). The foster mothers ovulated one day prior up to 3
days after the donors. Donors were collected between 144 and 155 hours after ovulation. A total of 20
morulaes in 29 collections (68.96%) were recovered at these, 10 embryos were transferred intact (T1)
and 10 split in two (T2), giving rise to 20 half-embryos, which were then transferred to 20 foster
mothers. No pregnancy rate differences were found between the groups (T1: 70% (7/10) and T2: 50%
(10/20) p>0,05). Looking at the original number if embryos, there was a significant difference pregnancy
rate (70% vs 100% for T1 and T2 respectively (p<0.05). These results show the possibility of an
increase in the number of gestations using embryo splitting and transfer in horses per embryo collected.
Therefore this technique may improve production indices from animals of superior quality.
Financial support: Embrapa/CNPq
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PUBERTY INDUCTION AND SYNCHRONIZATION OF THE ESTRUS WITH
PROGESTERONE, ESTRADIOL BENZOATE, GNRH AND ECG IN PREPUBERAL
HEIFERS OF THE NELORE BREED
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1
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This research aimed to check the induction of puberty, synchronization and fertility of the estrus in
prepuberal heifers of the Nelore breed. The experiment was conducted in Capim Branco farm of the
Federal University of Uberlândia, between september 2003 and march 2004. The heifers were 14 to 16
months old, average weight of 242.45 Kg and corporal condition score between 4 to 6 (in a scale of 1
to 9). The heifers were divided randomly in Group 1 (G1) (n = 20): insertion of DIB (DIB®) + aplication
of 2 mg of estradiol benzoate (BE) IM (Estrogin®) on the day zero; on the 9th day DIB was removed
and after 24 hours 1,0 mg of BE was aplicated IM; A. I. with estrus observation, Group 2 (G2) (n = 20):
insertion of DIB on the day zero; on the 9th day DIB was removed and it was injected 50 µg de
Lecirelina IM, analogous of GnRH (Gestran Plus®); IATF 36 hours after; Group 3 (G3) (n = 20):
aplication of 200 UI of eCG IM (Novormon 5000®) on the day zero; aplication of 50 µg de Lecirelina
IM, on the 9th day; IATF 36 hours after, Group 4 (G4) (n = 20): only estrus observation. The ovarian
evaluations and the pregnancy diagnosis were given through rectal touch and ultrasound (Scanner 100
Pie Medical). Based on the diameters measurements of the ovaries and the major follicle before the
treatments, it was observed that there were no statistical differences between G1, G2, G3 e G4 (P<0.05),
but after the treatments the differences were only between G4 with the other groups. There was statistical
difference before and after the treatments within the same group, except for the G4. Estrus (Te) and
conception rates (Tc) were to G1 Te of 90% (18/20) and Tc of 65% (13/20), the G2 Te of 65% (13/20)
and Tc of 40% (08/20), the G3 Te of 35% (07/20) and Tc of 15% (03/20) and to G4 zero for Te and Tc.
It was observed statistical difference (P<0.05) in all cases, with exception between Tc of G1 and G2. In
conclusion it is possible to anticipate the puberty of heifers, with fertile estrus and satisfactory conception
rates.
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OPTIMIZING THE NUMBER OF RECIPIENT COWS SYNCHRONIZED
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In the last 30 years, the use of the embryo transfer technique has increased in Brazilian cattle production.
However, the utilization of this technique is still limited because of a not favorable benefit/cost ratio.
The lack of management systems for decision support and the scarcity of adequate recipient females
are the main impediments to the improvement of the economic efficiency of this activity. In this
context, the development of decision support systems for improving economic efficiency is of interest.
This article reports the results of the application of a method, based on modeling, simulation and
observed biological efficiency statistics, to determine the optimal ratio of recipient to donor females
according to a particular economic objective in Embryo Transfer Programs. Simulations, using the
Monte Carlo technique and sensitivity analysis were used for an ex-ante evaluation of the optimal ratio
of the number of recipient and donor females (R/D). Statistics related to conception rate, number of
viable embryos and synchronization rate were based on statistics of Simmental females and the Ovsynch
protocol for recipient synchronization. Costs were calculated based on Brazilian market prices collected
in August, 2002. Two different analyses were carried out: (1) Deterministic, where the number of
embryos recovered in each collection was equal to the expected mean and; (2) Stochastic, where the
number of embryos produced was generated through a normal distribution with absence of covariance
among collections. In both cases, a simulation period of 24 months, with monthly collections was
considered. A herd of 100 recipient females was assumed, kept constant due to acquisition of new
animals in the same number of recipients that become pregnant. For the stochastic case, simulations
were carried out 50 times, allowing estimation of the mean and variance of the number of pregnancies
and the cost. It was concluded that in case (2) the minimum cost per pregnancy was obtained with R/
D 16,7 at the studied situation. It was observed that the ignoring the variability on embryo production,
in (1), resulted in: (a) wrong estimates of the optimal R/D ratio, causing higher costs; and (b)
overestimation of the number of pregnancies per donor and, consequently, sub estimation of the cost
per pregnancy in the TE program.
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CITOPLASMATIC MORFOLOGY EVALUATION OF EQUINE OOCYTES
MATURED IN DIFFERENT CULTURE CONDITIONS
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This study evaluates citoplasmatic morphology of equine oocytes matured in TCM 199, SOFaa and
HTM:BME (1:1) plus equine FSH (eFSH), bovine (bFSH) and Equine Growth Factor (eGF), compared
with immature equine oocytes. Each group of 150 oocytes obtained from slaughterhouses ovaries
were matured for 36 to 40 hours at 38.5ºC in 5% CO2 in air (5 replicates) in 5 groups. GTCM: TCM199 + L-glutamine, sodium pyruvate, cisteine, taurine, cisteamine, 8mg/ml BSA, 50ng/ml EGF, 500ng/
ml E2 (all from Sigma, St. Louis) and 5µg/ml bFSH (Foltropin-V®, Vetepharm, Canada); GSOF:
SOFaa with the same factors as GTCM; GbFSH: HTF:BME (1:1) with the same factors as GTCM;
GeFSH: HTF:BME (1:1) with the same factors as GTCM + 5µg/ml eFSH (Bioniche, USA);
GeFSH+eGH: HTF:BME (1:1) with the same factors as GTCM + eFSH + 100 ng/ml eGH (EquiGenTM,
BresaGen, USA). Nuclear maturation was estimated after stripping the oocytes and staining with Hoescht
33342. Nuclear maturation was analyzed using ANOVA. The evaluation of citoplasmatic maturation
from immature and in vitro mature oocytes was realized throughout Transmission Eletron Microscopy.
No statistic differences (p=0.095) were observed among nuclear maturation rates (13.8%, 23.8%, 29.2%,
25.8% e 29.8% for GTCM, GSOF, GbFSH, GeFSH and GeFSH+eGH, respectively). The most important
characteristic of immature oocytes was a large amount of mitochondria distributed on the ooplasm,
associated with lipid droplets, Golgi complex and smooth endoplasmic reticulum. The Golgi complex
appear on the periphery of the ooplasm surrounded by cortical granule clusters. Granulosa cells
prolongaments were observed in the perivitelline space in contact with oolemma microville, furthermore
gap junctions were observed between them. Ultrastructural analyses in the mature oocytes (36 - 40
hours) from TCM and SOF groups showed cortical granules at peripheral and central regions of ooplasm,
with variable size and electron-density. In the majority of oocytes studied in these groups, were also
observed a large amount of cellular debris in the perivitelline space, and the presence of gap junctions
between granulosa cells and oocytes. Citoplasmatic analyses showed that oocytes cultured in HTF:BME
with bFSH, eFSH and eFSH + eGH had smaller amounts of cellular debris in the perivitelline space,
and a more homogeneous distribution of cortical granules close to the oolemma. These features were
more evident in the eFSH group. The analysis of citoplasmatic morphology of oocytes cultured in
TCM199 and SOFaa showed signs of incomplete citoplasmatic maturation and characteristics of
premature cortical reaction. Meanwhile, the oocytes cultured in HTF:BME media had better
citoplasmatic characteristics. Addition of FSHeq in the HTF:BME media resulted on a highly expressive
improvement on citoplasmatic morphology.
Acknowledgement: FAPESP and Rei do Gado slaughterhouse, Santa Fé - PR, Brazil.
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Recently, the lyophilization has been applied to preserve mammalian spermatozoa. The lyophilization
process is still aggressive, causing large structural losses in spermatozoa, but they can participate in
the development if used by the intracytoplasmic sperm injection (ICSI) technique. The objective of
this research was to compare two lyophilization treatments in bovine embryo production by ICSI.
Fresh semen was added in two lyophilization media: T1(TCM 199 Hanks + 10% BFS) e T2 (TCM 199
+ 10% BFS + 0.2 M de Threalose). The samples were treated with a conventional freezing protocol
and after that, the frozen semen was kept for 12 hours in low temperature (-43ºC) and high vacuum in
the freeze dryer (Labcanco), until sublimation of ice. The samples were evaluated and kept at room
temperature until use. Before ICSI, the oocytes were matured for 22 hours, denuded and oocytes with
the first polar body were selected. The ICSI was done using spermatozoa from the treatments T1(TCM
199 Hanks + 10% BFS) e T2 (TCM 199 + 10% BFS + 0.2 M de Threalose), frozen (T3 =control) and
without cell (T4 =control). One hour after the ICSI, the oocytes were incubated in Ionomycin for 5
minutes, cultivated in SOF for three hours and finally incubated in 6-DMAP for 4 hours. The final
culture was done in SOF with co culture of cumulus cells for seven days. Some oocytes of each
treatment were fixed in methanol: acetic acid and then stained with 1% aceto-lacmoid to evaluation of
the head decondensation and pronuclear formation. The results related to the sperm structure were
similar to results found by other authors, however, 95% of the spermatozoa in both treatments had
their acrosomal structure preserved. In all treatments, head decondensation and pro-nuclear formation
were observed, indicating participation of the male gamete. As the result of embryo development, the
cleavage rates were 36.70 % ; 48.12%; 51.23% e 40%, respectively for ICSI of T1, T2, Frozen and
without a cell. The blastocyst production rates were 9.49%, 15.62%, 17.28% e 10.8%, 9.49%, 15.62%,
17.28% e 10.8%, 9.49%, 15.62%, 17.28% e 10.8%, respectively for ICSI of T1, T2, Frozen and
without a cell. The best of the results was that the ICSI T2 was not signicantly different (P<0.05), from
the Frozen (control). The results suggests that the bovine spermatozoa lyophilizated can support
embryonic development and the threalose it seems to present a beneficial effect to the process.
Financial Support: Embrapa/CNPq
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IDENTIFICATION OF THE DIFFERENTIAL EXPRESSION OF PI3K IN BOVINE
OOCYTES AND EMBRYOS BY DIFFERENTIAL DISPLAY PCR (DDPCR)
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To identify genes related to embryonic development, block and/or death, in vitro-produced bovine
embryos with fast cleavage divisions showing 8 cells at 48 hpi and high development potential (R8),
slow cleavage divisions showing 4 cells at 48hpi (L4) and 8 cells at 80 hpi (L8), both with reduced
rates of development to blastocyst, were analyzed. RNA extraction was performed on a total of 50
embryos of each group and used in Differential Display PCR (DDPCR) analysis experiments. RNA
was reverse-transcribed with three different anchor primers. Each sample was PCR-amplified in triplicate
using twenty random primers. Amplified fragments were separated in 6.5% polyacrilamide gels.
Differentially expressed fragments were isolated from the gel, reamplified and sequenced. A total of
176 differentially expressed fragments were isolated, with 42% present in R8 embryos, 28.2% in L8
and 10.3% in L4, 10.9% were only present in R8 and L4 embryos while 6.9% and 1.7% were absent in
R8 and L4, respectively. Results confirm that several transcripts are expressed in the moment of
embryonic genome activation or developmental block. In the first 23 fragments sequenced we identified
a transcript with similarity to the bovine Phosphatidyl Inositide 3-kinase (PI3K) that was originally
found to be expressed in L4 embryos and was latter confirmed in all groups of embryos. We examined
the expression of PI3K mRNA in groups of 50 oocytes classified into four morphological groups: A
(completely surrounded by compact cumulus cells), B (surrounded by partially compact cumulus cells),
C (expanded cumulus cells) and D (denuded oocytes). All oocytes were denuded with Hyaluronidase
after being sorted into each respective group. RNA was isolated reverse-transcribed and PCR amplified
in each group. The expected PI3K fragment (453bp) and two putative isoforms of approximately 350
and 290bp were detected. We observed that when the oocyte quality decreased the proportion between
different amplified fragments changed, resulting in an increase of the relative frequency of the 453bp
fragment in D quality oocytes. PI3Ks are involved in the regulation of several biological processes,
acting like mediators on oocyte maturation and also in anti-apoptotic signaling. Our hypothesis is that
the level of PI3K expression in oocytes is correlated with a mechanism of anti-apoptotic protection.
The fragments are being sequenced to further characterize the role of the isoforms in the proposed
model.
Financial Support: FAPESP.
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Small amounts of mRNA in oocytes or embryos have limited the application of large scale gene
expression approaches, such as libraries construction, cDNA arrays hybridizations, subtractive libraries,
and others. We applied the amplified full length cDNA approach (acDNA) in bovine oocytes. mRNA
from 50 matured and 50 non matured oocytes (~1µg of mRNA) was extracted and reverse transcripted
with oligo (dT) primers. Nucleic acid was purified by column separation. dGTPs were added to the 3’
end of the cDNA/mRNA hybrid (~25 nucleotides) with terminal transferase enzyme. The (dG) tailed
cDNA was amplified by PCR reaction primed with oligo (dT12) and oligo (dC ) for 20 cycles, in a
12
final volume of 50µL. The reaction was divided in 4 new tubes and re-amplified with the same PCR
conditions for new 20 cycles, in a final volume of 50µL. cDNA amplification quality was evaluated
applying 15µL on agarose electrophoresis stained with etidium bromide. To test the system efficacy, a
sample was 20 fold diluted for PCR amplification of constitutive and low expressed genes. We observed
an acDNA smear of 100-1800 base pairs. GAPDH, BAX, BCL2, PI3K and MATER genes were PCR
amplified from a template equivalent to 0,025 oocytes. These results demonstrate the viability of
oocyte cDNA amplification and that this approach can be applied in qualitative gene expression
techniques from a limited oocyte or embryo sample. We aim to optimize this cDNA amplification for
quantitative methods applications.
Financial Support: FAPESP: 99/12351-3, CAPES and FAEPA/FMRP.
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IN VITRO DEVELOPMENT OF POOR QUALITY BOVINE EMBRYOS
SUBMMITED TO THREE DIFFERENT CULTURE MEDIUM1
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Poor quality bovine embryos (Code 3) represent, on average, 10 to 15% of total embryos recovered
from superovulated cows. These poor embryos are discarded or exceptionally transferred into recipient
cows. In the last case, the pregnancy rate rarely is higher than 15%. This study aimed to evaluate the
capacity of development of such embryos when placed in culture systems of different complexity.
Code 3 morulae collected from superovulated cows at day 7 after insemination were cultivated in CR2 (n=10), Holding PlusTM (n=10) and Earle supplemented with 10% fetal calf serum (FCS) (n=10)
media during 48 h at 38.5 oC in a humidified atmosphere of 5% CO2. Data were analyzed by χ2 test.
The development rate to early blastocist after 24 h culture was 60% (CR-2), 50% (Holding PlusTM) and
60% (Earle + FCS), respectively (P>0.05). Only embryos which attained the blastocist stage in these
period continued their development afterwards. After 48 h culture, 40% (CR-2), 30% (Holding PlusTM)
and 50% (Earle+ FCS) of embryos were hatches or in hatching process. These results suggest that
approximately 50 to 60% of embryos morphologically evaluated as poor can continue their development
“in vitro” even in the most simple culture medium. Further studies are required to elucidate if these
rescued embryos are able to continue their development after transfer into recipient cows.
1
Supported by FAPESP
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ROSCOVITINE AND ANTIOXIDANTS ASSOCIATION IN BOVINE
OOCYTES IN VITRO NUCLEAR MATURATION
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The roscovitine, a purine known to specifically inhibit MPF kinase activity in numerous cell systems,
maintains bovine oocytes at the germinal vesicle stage. Antioxidants (cysteamine and β-mercaptoethanol)
protect the cell from oxidative damage into the culture medium. We objectify to evaluate the effect of
roscovitine, cysteamine and β-mercaptoethanol in bovine oocytes in vitro nuclear maturation kinetics.
Oocytes (n=606) were matured at 38.7°C under a 5% CO2 in air environment, in a 0.3% BSA
supplemented TCM-199 medium with 0.5µg FSH, 100 IU hCG and 1µg estradiol/mL (control group)
with either 25µM roscovitine (Rosc group), 25 µM roscovitine + 50 µM cysteamine (Rosc+Cyst group)
and 25 µM roscovitine + 50 µM β-mercaptoethanol (Rosc+Merc group). The oocytes were pre incubated
for 24 hours in which groups with roscovitine, and then transferred to the control group medium for
maturation. After 8, 16 and 24 hours maturation, the oocytes were stained with Hoechst 33342 to
evaluate nuclear maturation stage. Data were analyzed using ANOVA (p<0.05). After 8 hours
maturation, the oocytes came in metaphase I stage in 41,18%ª (control group), 39.02%ª (Rosc group),
47.06%ª (Rosc+Cyst group) and 43.48%ª (Rosc+Merc group). After 16 hours maturation, anaphase I/
telophase I stage was observed in 30.77%ª (control group), 31.37%ª (Rosc group), 35.29%ª (Rosc+Cyst
group) and 36.36%ª (Rosc+Merc group). After 24 hours maturation, the oocytes came in metaphase II
stage in 58.62%ª (control group), 51.06%ª (Rosc group), 37.74%ab (Rosc+Cyst group) and 20%b
(Rosc+Merc group). The roscovitine and β-mercaptoethanol supplemented medium was the most
efficient in delaying nuclear maturation at 24 hours, being similar to the roscovitine and cysteamine
medium that did not differ of control and roscovitine groups. We have verified the reversibly of meiotic
resumption after the removal of roscovitine medium.
Financial Support: FAPESP
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The objective of this work was to evaluate a handcraft culture system to produce bovine embryos in
vitro. The experimental system consisted of a acrylic cylindrical container with upper cover, partially
submerged in a bath adjusted at 39°C, connected to a mixture gas (5% CO2, 5% O2 and 90% N2). The
atmosphere was created by the injection of the gas mixture during 5 minutes daily or whenever the
container was opened. In the Experiment 1 the cumulus cells of the oocytes were removed with
hialuronidase and parthenogeneticaly activated with Ionomicin and 6-DMAP (Susko-Parrish et al.,1994;
Susko-Parrish Dev. Biology, 166, 729) 24h after maturation. In the Experiment 2 the oocytes were in
vitro matured and fertilized in 5% of CO2 incubator. In both experiments oocytes were selected and
matured in vitro in TCM-199 supplemented with FSH, LH and 10 ng/ml epidermal growth factor
(EGF) in 5% CO2 incubator at high humidity. After parthenogenesis and after fecundation, the oocytes
from each experiment were randomly divided in two groups: CONVENTIONAL and
EXPERIMENTAL. In the CONVENTIONAL group, presumptive zygotes were cultivated in CR2
medium supplemented with BSA (3mg/mL) and 10% of FSB (Wang et al., 1997; Wang, Ani.Repr.Sci
48,37) in 5% of CO2 incubator. In the EXPERIMENTAL group, they were cultivated in SOF medium
(Holm et al., 1999; Holm Theriogenology, 52, 683) with BSA (3mg/mL) and 5% SFB. In four groups,
the embryonic development (morulae and blastocyst) was evaluated at day 7. The results of the
Experiment 1 showed that there wasn’t significative difference between the embryonic development
of the CONVENTIONAL and EXPERIMENTAL groups (32.5% vs. 37.6% respectively; p>0.05).
Similarly, in the Experiment 2 there wasn’t significant difference in the embryonic development between
the CONVENTIONAL and EXPERIMENTAL groups (29.8% vs. 32.1% respectively; p>0.05). These
results showed that it is possible to cultivate efficiently bovine embryos produced in vitro by an
alternative way much cheaper than conventional one. Studies still being carried out in order to evaluate
the quality of the embryos produced in experimental system and the efficacy of the system in another
phases of the in vitro embryo production, like maturation and fecundation.
Financial Support: FINEP, SECTAM, CAPES, CNPq, Central Genética Campo de Boi.
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THE EFFECTS OF THE IBMX (3 ISOBUTYL, 1 METHYL-XANTHINE)
ON NUCLEAR MATURATION IN BOVINE OOCYTE IN VITRO
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Inhibitors of phosphodiesterase, as the IBMX, inhibit reversibly the nuclear maturation of oocyte,
keeping parked the germinative vesicle stadium. Like this, these can have the chance to acquire a great
competence in the development, since it has more time for the acquisition of the maturation of the
cytoplasm. To evaluate the effects of the IBMX about the maturation, bovine oocyte (N = 458) had
been matured in vitro (MIV) in half TCM 199 bicarbonate supplemented with 0.3% of BSA, 100 UI of
hCG, 0.5 µg of FSH and 1 µg of estradiol/mL (C = control); added of 0.5 mM of IBMX (IBMX), 0.
5 mM of IBMX + 50 µM of Cysteamine (IBMX + C), 0.5 mM of IBMX + 50 µM of β-Mercaptoethanol
(IBMX + ME). After 8, 16 and 24 hours of the maturation beginning, the oocyte were stained with
Hoescht 33342 for evaluation of the nuclear maturation. The data were analyzed by ANOVA (p <
0.05). After 8 hours the of the beginning of the maturation, the number of oocyte in Metaphase I was:
C = 43.69%ª, IBMX = 18. 73%ª, IBMX + C = 16.45%ª and IBMX + ME = 26. 90%ª. With 16 hours,
the percentage of oocyte in Anaphase I / Telophase I was: C = 44. 71%ª, IBMX = 40.83%ª, IBMX + C
= 46.42%ª and IBMX + ME = 36.16%ª. After 24 hours, the percentage of oocyte in Metaphase II was:
C = 51.58%ª, IBMX = 19.16%ª, IBMX + C = 57.71%ª and IBMX + ME = 34.57%ª. The treatments
supplemented with IBMX, IBMX + C and IBMX + ME had not present significant results when
compared to the control. It was concluded that the inhibitor IBMX didn’t interfere in the development
of the maturation meiotic when associate to the antioxidants cysteamine and b-mercaptoethanol.
Financial support: FAPESP

110

Acta Scientiae Veterinariae 32(Suplement), 2004

DNA FRAGMENTATION ANALYSIS OF IN VITRO PRODUCED BOVINE EMBRYOS
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Analysis of single-strand DNA fragmentation has shown to be useful in evaluating bovine embryo
viability in various developmental stages. This study set out to analyze single-strand DNA integrity of
in vitro produced bovine embryos following oocyte maturation in the presence of three different
macromolecule sources: fetal bovine serum (FBS), or bovine serum albumin (BSA), both as chemically
undefined media, or polyvinyl alcohol (PVA), as a chemically defined medium. Oocytes were collected
from slaughterhouse ovaries and matured for 24 hourse in maturation media (TCM-199, 0.2mM
pyruvate, 25mM sodium carbonate, 75µg/mL kanamycin, 1µg/mL 17β estradiol, 0.5µg/mL FSH, 100IU/
mL hCG), supplemented with either 1% PVA, 1% BSA or 10% FBS, depending on the group, in a
5%CO2 in air controlled atmosphere. Following fertilization, zygotes were cultivated, in the same
medium, to the blastocyst stage (144 hours after fertilization), and submitted to the Comet Assay.
Blastocysts from the FBS group presented with a higher DNA fragmentation rate (44.38% ± 4.8a) than
ones from the BSA (19.78% ± 4.6b) and PVA (27.54% ± 4.43b) groups (p<0.05). No significant difference
was observed between these last two groups (p>0.05). Although the source of macromolecule in the
maturation media appears to influence the rate of single-strand DNA fragmentation in bovine embryos
cultivated to the blastocyst stage, the mechanisms through which they influence in vitro oocyte
maturation still remain to be investigated.
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ANGIOTENSIN II REVERSES THE INHIBITORY ACTION OF FOLLICULAR
CELLS ON BOVINE OOCYTE NUCLEAR MATURATION
REGARDLESS IGF-I PRESENCE
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The aim of this study was verify the interaction between insulin-like growth factor-I (IGF-I) and
angiotensin II (Ang II) in reversion of the inhibitory effect of follicular cells on bovine oocyte nuclear
maturation. The cumulus-oocyte complexes (COCs) were aspirated from bovine ovaries obtained in
an abattoir. The maturation media was TCM-199 with Earle’s salts and L-glutamine (Gibco Labs.,
Grand Island, NY), supplemented with 25 mM Hepes, 0.2 mM pyruvic acid, 2.2 mg/ml sodium
bicarbonate, 0.4% fatty acid-free bovine serum albumin (BSA; Sigma Chemical Company, St. Louis,
MO), 100 IU/ml penicillin and 50 µg/ml de streptomycin. COCs were matured at 39 ºC in an atmosphere
of 5% CO2 in humidified air, with eight follicular hemisections (follicles of 2-5 mm) in 200 µl for 7, 12
and 22 h with Ang II (10-11 M; BACHEM, California); Ang II + IGF-I (10 ng/ml; Sigma) and two
control groups, in the absence of Ang II and IGF-I, with (control with cells) and without (control
without cells) follicular cells. A second study was performed in the presence of LH (5 µg/ml) and FSH
(0.5 µg/ml; National Institute of Diabetes and Digestive and Kidney Disease, NIDDK), following the
same experimental design described above. The data were submitted to log transformation and analyzed
by ANOVA in a complete block design model, using PROC GLM. The treatments were compared by
contrast statement in SAS program. In both studies, Ang II reversed the inhibitory action of follicular
cells in the stages of germinal vesicle breakdown in 7 h (GVBD: 34.8% and 35.2%, without and with
LH and FSH, respectively), metaphase I in 12 h (MI: 39.8% and 46.3%) and metaphase II in 22 h (MII:
82.8% and 88.4%) observed in comparison to the control group with follicular cells (p<0.01; GVBD:
11.2% and 13.0%; MI: 6.7% and 8.6%; MII: 17.4% and 22.0%). The COCs cultured in the presence of
Ang II + IGF-I and those cultured in the absence of follicular cells (control without cells) had similar
maturation rates compared with the Ang II treatment. The Ang II is able to reverse the inhibition of
bovine oocyte nuclear maturation produced by follicular cells, independent of the IGF-I.
This work was supported by PRONEX/CNPq and FAPERGS.
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EMBRYONIC DEVELOPMENT AND APOPTOSIS OF IN VITRODERIVED BOVINE EMBRYOS
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During the initial phase of development many animals present a blastomeres and DNA fragmentation
that is an indicative of apoptosis. It is been observed that the onset of nucleus condensation occurs in
the bovine embryos cultured in vitro at the 6-cell stage and in vivo at 8-cells. However, TUNEL assay
showed fragmentation of DNA in the bovine embryos cultured in vitro at the 6-cell stage and in vivo at
21 days of gestation. This work aimed the analysis of embryonic development and activation of
programmed cellular death in embryos with high potential development (fast group) and high
developmental block rate (slow group). Embryos were produced in vitro and cultured in modified CR2
medium (Watanabe et al., 1999). After 48 hours post insemination (hpi) embryos were separated in
two groups, as follows: slow (with less than 5 cells) and fast (with 5 cells or more). Part of embryos
from both groups were analyzed at 48 hpi and part was maintained in culture until 90 hpi. After 48 or
90 hours of culture embryos were processed and analyzed by TUNEL assay to detect the DNA
fragmentation. At 48 hpi nuclear fragmentation of DNA was absent in all evaluated groups. However,
at 90 hpi, a significant increase (p <0.05) was observed in TUNEL positive nucleus. The fast and slow
groups showed respectively, 9.11% and 11.41% TUNEL positive cells, with no significant difference
between groups. These results suggest that the inhibition of fragmentation during the first developmental
phases can be related to presence of caspase inhibition factor, CAD releasing or BAX proteins
deficiencies. Financial support: FAPESP, Brazil.
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NUCLEAR MATURATION AND EMBRYONIC DEVELOPMENT OF OOCYTES
MATURED IN MEDIUM WITH DIFFERENT MACROMOLECULES IN
PRESENCE OR ABSENCE OF CUMULUS CELLS
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The objective of our study was to investigate the effects of the presence or absence of the cumulus cells
and of the macromolecular supplement added to the medium for IVM of bovine oocytes (using a
defined or an undefined medium) on the nuclear maturation, cumulus cells expansion and subsequent
embryonic development. Bovine cumulus-oocytes-complexes (COC) or denuded oocytes (DO)
(n=1.383) were matured at 38.7ºC in a 5% CO2 in air environment in TCM-199 media supplemented
with 0.5 µg FSH/mL, 1 µg estradiol/mL, 100 UI hCG/mL, and 10% of fetal calf serum (FCS), or 0.6%
bovine serum albumin (BSA) or 0.6% of polyvinyl alcohol (PVA). After 24 hours of maturation,
expansion of cumulus cells was evaluated in groups COC (scores between 0 and 5: score 0 indicate no
expansion and score 5 indicate fully expansion of cumulus cells). A sample of matured oocytes was
stained with Hoechst 33342 to evaluate nuclear maturing and the rest of them were fertilized. The
embryo culture was in SOF-Modified medium supplemented with 0.5% of BSA and 2.5% of FCS at
38.8ºC for 168 hours. Data were analyzed using ANOVA (P<0.05). After 24 hours maturing, MII was
observed in 75.4%ª (COC-SFB), 74.9%ª (COC-BSA), 85.6%a (COC-PVA), 85.2%ª (DO-SFB), 78.0%ª
(DO-BSA) and 73.9%a (DO-PVA). The score of cumulus cells expansion was 4.8ª (COC-SFB), 4.1b
(COC-BSA) and 3.6c (COC-PVA). Blastocyst production rates were 50.1%ª (COC-SFB), 47.3%ª (COCBSA), 30.9%b (COC-PVA), 22.7%b (DO-SFB), 25.9%b (DO-BSA) and 6.6%c (DO-PVA). In conclusion,
although all three media and presence or absence of cumulus cells showed equal maturation rates,
embryonic development was negatively affected when IVM occurred in undefined medium and in
absence of cumulus cells. Data suggest a participation of cumulus cells in oocyte physiological processes
during maturation.
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INFLUENCE OF CUMULUS CELLS AND THE BREED OF BULL ON THE
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There are evidences that the detrimental effects of heat shock are less pronounced if cumulus cells are
present on in vitro culture, due probably to thermo protective molecules produced by them. The current
objective was to test the hypothesis that embryos at early stages of development cultured in a medium
with cumulus cells (TCM 199, Sigma) are more resistant to heat shock than embryos cultured in a
medium without cumulus cells (SOF). Furthermore, two breeds of bulls were tested (Bos indicus vs
Bos taurus) in order to assess the effect of bull breed into the groups. Oocytes obtained from cows Bos
indicus (Nelore) and Bos taurus x Bos indicus (crossbred) collected from abattoir ovaries were matured
22 h at 39 ºC under 5% CO2 in TCM 199, 10% FCS, 1 µg/mL FSH, 10 µg/mL LH, and 1 µg/mL E
2.
Straws of commercially frozen semen from two bulls (Bos indicus vs Bos taurus) were used to fertilize
the oocytes from Nelore and crossbred cows. Embryos were exposed to either 39 ºC continuously or to
41 ºC for 12 h (at 12 hours post insemination, hpi) and 39 ºC thereafter. Data were analyzed by Logistic
Regression (Proc GENMOD, SAS) to study the effects of breed (cow and bull), treatment, media,
experiment and interactions. Overall heat shock for 12 h (12 hpi) in TCM medium did not significantly
change cleavage rate in crossbred embryos (control, 168/225 (74.65%) vs heat shock, 172/240 (71.75%);
p>0.05) but it was significant for Nelore embryos (control, 175/224 (78.15%) vs heat shock, 157/232
(67.8%); p=0.02). Conversely, in SOF medium, cleavage rate for Nelore embryos was not statistically
diminished by heat shock (control, 162/231 (70,1%) vs heat shock, 169/234 (72.3%); p>0.05). However,
crossbred embryos in this medium were statistically affected by heat shock (control, 192/226 (84.95%)
vs heat shock, 164/228 (71.9%); p=0.002). There was no difference for Nelore and crossbred embryos
submitted to heat stress with regard to the media (Nelore and crossbred, SOF vs TCM, p>0.05). For
embryos submitted to heat shock 12 hpi during 12h, the number of oocytes that developed to blastocyst
(blastocyst/oocyte) at day 8 was: Nelore (103/224 (45.98%) at 39 ºC vs 63/232 (27.15%) at 41 ºC/12 h,
TCM 199 p<0.0001; 116/231 (50.2%) at 39 ºC vs 83/234 (35.47%) at 41 ºC/12 h, SOF p=0.0014) vs
crossbred (101/225 (44.8%) at 39 ºC vs 75/240 (31.2%) at 41 ºC/12 h, TCM 199 p=0.0021; 136/226
(60.1%) at 39 ºC vs 74/228 (32.4%) at 41 ºC/12 h, SOF p<0.0001), showing that heat stress affects the
development of bovine embryos to blastocyst stage, independently on the medium used. There is no
difference between the two media used when embryos are exposed to heat stress (Nelore and crossbred,
SOF vs TCM, p>0.05), showing that the presence of cumulus cells did not protect the embryos submitted
to heat shock 12 hpi in these conditions. The bull breed had no significant effect on blastocyst rate in
any group (p>0.05 for all interactions involving bulls). In conclusion, the present data do not confirm
the hypothesis that cumulus cells play a thermo protective role on embryos submitted to heat shock at
early stages of development. It may be due to differences between the media (TCM 199 vs SOF) and
not to the presence or absence of cumulus cells. Additionally, the breed of bull (Bos indicus vs Bos
taurus) did not change the blastocyst rate for embryos submitted to heat shock at early stages of
development.
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USE OF DIFFERENT MEDIUM AND HORMONAL TREATMENTS IN
SWINE OOCYTE MATURATION
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The aim of this study was to evaluate four different maturation mediums for pig oocytes: TCM199
with 0.1% polyvinyl alcohol (PVA), TCM199 with 10% porcine follicular fluid (PFF), NCSU23 with
0.1% PVA and NCSU23 with 10% PFF. Each medium was supplemented with four hormone treatments:
Treatment 1 - 22 hour incubation - 50UI of EGF/ml and 10UI of eCG/ml, followed by incubation for
22 hours - 50UI of EGF/ml and 10UI of hCG/ml; Treatment 2 - 22 hour incubation - 50UI of EGF/ml,
10UI of hCG/ml and 10UI of eCG/ml, followed by incubation for 22 hours - 50UI of EGF/ml; Treatment
3 - 22 hour incubation - 10UI of eCG/ml, followed by incubation for 22 hours - 10UI of hCG/ml;
Treatment 4 - 22 hour incubation - 10UI of eCG/ml and 10 UI of hCG/ml, followed by incubation for
22 hours without hormone. The incubations were performed at 38,5ºC, 5% CO2 in air and high humidity.
At the end of the maturation period (44 hours), each group of oocytes had the cumulus cells completely
removed with hyaluranidase solution (5 mg/ml). After this process the oocytes were fixed, stained
with 10mg of Hoechst 33342/ml in glycerol and evaluated by epifluorescent microscopy. Data were
analyzed by Qui-square (χ2) with a level of significance of 5% was used. Treatment 2 showed high
repeatedly of metaphase 2 rates (54,5% - 61/112; 65,0% - 63/97; 54,6% - 65/119; 58,1% - 61/105,
respectively TCM + PVA; TCM + PFF; NCSU23 + PVA; NCSU23 + PFF), in comparison to treatment
1 (43,8% - 53/121; 75,2% - 82/109; 39,3% - 46/117; 52,9% - 73/138, respectively TCM + PVA; TCM
+ PFF; NCSU23 + PVA; NCSU23 + PFF), to treatment 3 (47,7% - 53/111; 66,4% - 85/128; 63,8% 67/105; 65,1% - 71/109, respectively TCM + PVA; TCM + PFF; NCSU23 + PVA; NCSU23 + PFF)
and to treatment 4 (49,6% - 56/113; 69,0% - 89/129; 53,4% - 62/116; 66,2% - 90/136, respectively
TCM + PVA; TCM + PFF; NCSU23 + PVA; NCSU23 + PFF). TCM 199 with PFF showed high
repeatedly of Metaphase 2 rates (75,2% - 82/109, 65,0% - 63/97, 66,4% - 85/128, 69,0% - 89/129,
respectively for treatments 1, 2, 3 and 4) or PVA (43,8% - 53/121, 54,5% - 61/112, 47,7% - 53/111;
49,6% - 56/113, respectively for treatments 1, 2, 3 and 4) when compared with the other medium.
TCM 199 supplemented with PFF showed the increased maturation rates when compared whit medium
supplemented with PVA.
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EFFECTS OF MACROMOLECULES ON CUMULLUS-OOCYTE COMPLEXES
AND SUBSEQUENT IN VITRO BOVINE EMBRYONIC DEVELOPMENT
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Developmental block occurs in bovine embryos during fourth cell cycle when embryonic control of
development becomes evident. It is well-known that in vitro production (IVP) is influenced by several
factors, such as maturation and culture media. These factors could lead to alterations in oocytes
maturation and cumulus cells (CC), resulting in variable developmental rate. Thus, the aim of this
study was to evaluate the effects of macromolecules on oocyte nuclear maturation, CC fragmentation
and embryonic development. Oocytes (n= 370) were selected and separated in three groups: FCS
(IVM and IVC with 10% FCS), BSA (IVM and IVC with 6 mg/mL BSA) and PVA (IVM with 6mg/
mL PVA and IVC with 6mg/mL BSA). The cumullus-oocyte complexes (COCs) were matured in
vitro in bicarbonate-buffered TCM-199 supplemented according to the experimental groups. After
24h, 192 oocytes were evaluated for nuclear maturation (experiment 1) and DNA fragmentation in CC
(Comet Assay, as described by Takahashi et al., 2000; experiment 2). The remaining oocytes (n=182)
were fertilized in vitro and cultured in SOF medium at 38°C in 5% CO2 and 5% O2. In experiment 3,
cleavage rate and embryonic development were analyzed. Statistical analysis were by t Test and Chisquare. Nuclear maturation rates were similar among the groups (FCS: 78.1%; BSA: 73.6% and PVA:
71.0%). No difference was observed in CC nuclear fragmentation. Higher rates (p<0.001) of cleavage
(85.2%, 55.6% and 54.7%) and blastocyst production (42.6%, 34.4% and 31.6%) were obtained in
group FCS compared with BSA and PVA groups, respectively. However, when 8-cell/blastocyst rates
were evaluated, BSA and PVA groups showed higher (p<0.001) rates than FCS (82.0%, 79.0% and
66.9%, respectively). These results suggest that culture medium supplemented with BSA and PVA
recruit lower number of zygotes able to reach 8-cell stage. In the other hand, the majority of 8-cells
embryos overcame the developmental block to the blastocyst stage in the presence of FCS. In conclusion,
FCS improves embryonic development to fourth cell cycle.
Financial support: FAPESP, Brazil.
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The objective of our study was to investigate the effects of the presence or absence of the cumulus cells
on the pattern of constitutive protein from in vitro matured bovine oocytes. Bovine cumulus-oocytescomplexes (COC) or denuded oocytes (DO) (n=4.409) were matured at 38.7ºC in a 5% CO2 in air
environment in TCM-199 media supplemented with 0.5 µg FSH/mL, 1 µg estradiol/mL, 100 UI hCG/
mL, and 10% of fetal calf serum (FCS), or 0.6% bovine serum albumine (BSA) or 0.6% of polyvinyl
alcohol (PVA). After 24 hours of maturation, oocytes from COC group were denuded of cumulus
cells. Oocytes from both groups were separately lysed and were then resolved by iso-electric focusing
in an immobilized pH gradient (IPG strip pH 3-10; Amersham Biosciences) to separate proteins
according to their isoelectric points (pI), followed by separation according to their molecular weights
(MW) on 13% polyacrylamide gel (SDS-PAGE). Gels were silver stained, scanned and analysed by
the Phoretix 2D (version 2003.02) software. It was determined the MW (kDa), the pI and the volume
of the spots normalized by the software (VION). Data were analysed using Student-t test (P<0.05).
The comparison between VION of COC and DO groups revealed differences in three spots: spot 29
(MW 63,49 and pI 4,86), spot 31 (MW 63,36 and pI 4,94) and spot 99 (MW 68,15 and pI 5,19). The
VION was respectively for the groups COC and DO: 832.5a and 90.6b (P<0.05) for the spot 29; 149.5a
and 0.0b (P<0.05) for the spot 31; 1239.0a and 95.1b (P<0.05) for the spot 99. Results demonstrated
that some proteins were exclusively present or were more intensively expressed just when in vitro
maturation occurred in the presence of the cumulus cells. Elucidation of the nature of this proteins will
lead to better understanding of the control of cumulus cells on oocyte physiological processes during
maturation.
Financial Support: CAPES and FUNDUNESP
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CULTURE OF IN VITRO PRODUCED BOVINE EMBRYOS: EFFECT OF
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Oocytes retrieved by ovum pick-up (OPU) vary in quality and due to reduced number requires
appropriated culture conditions for in vitro production (IVP). To evaluate the effect of number of
zygotes and volume of medium on in vitro development of bovine embryos, 1428 zygotes were cultured
in groups of 5, 10 or 20 zygotes in drop volumes of 1, 5 or 10µL immediately after oocyte fertilization,
in 7 replicates. The bovine embryos were produced using cumulus-oocyte complexes (COC) aspirated
from follicles with diameter between 2 to 8mm from slaughterhouse-derived ovaries. Groups of 20
oocytes were matured in vitro in 200µL of TCM + r-hFSH +10% estrus cow serum (ECS) for 24h in an
incubator with 5%CO2 in air, 38.5ºC and saturated humidity. Semen was separated by swim up process
(1x106 spermatozoa/mL) and fertilization was performed for 18h with groups of 20 oocytes/200µL of
Fert-Talp medium + heparin + PHE. and. Culture was performed in modified synthetic oviduct fluid
(SOFaaci) + 5% ECS during 8 days. Evaluations were done on D2 (cleavage), D7 (blastocyst) and D9
(expanded to hatched blastocyst), considering D0 = fertilization day. Data were analyzed by arc sin
square root transformation, analysis of variance and the mean percentage were compared with a
significance of 5%. The hatched blastocyst rates were compared by Chi-square test. The cleavage and
hatched rates were similar in groups of 5, 10 or 20 zygotes and blastocyst production was lower in
groups of 5 zygotes (16.2%) than in groups of 10 (20.8%) and 20 (24.7%) zygotes on D9. The cleavage
and hatched rates for zygote/volume ratio of 1:1, 1:5 and 1:10 were similar. The in vitro embryo
production on D9 was lower in 1:1 (15.6%) compared with 1:5 (23.1%) and 1:10µl (23.0%) ratio.
Embryos development rate is negatively affected when the culture is performed with a reduced number
of embryos as well as when there is a scant media per embryo.
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OVUM PICK-UP (OPU) IN BOVINE.
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The IVF embryo production shows a great expansion in Brazil, and the number of veterinarians working
with OPU has been improved. The high cost of OPU equipments has been a critical aspect for the OPU
beginners. The aim of this work was to evaluate alternative equipment for vacuum generation, able to
allow oocyte recovery in quality and quantity similar to pumps specifically designed for OPU. We
used a continuous infusion pump, whose application was only possible because the inverse use of the
infusion catheter. The extremity that should be connected to the infusion recipient was connected to
the OPU tube while the other extremity, meant to the catheter, remained free allowing constant
maintenance of negative pressure, able to perform follicular aspiration. The work was conducted with
healthy Nelore donor cows. The animals were submitted to 28 OPU sessions with the continuous
infusion pump. We obtained 704 oocytes, with average of 25,14 viable oocytes for each OPU procedure.
These results were similar to the ones described in the literature using conventional equipment. The
continuous infusion pump advantages are, besides the lower cost, the small size, electronic control and
6 hours battery power. These results suggest that the proposed equipment could be a lower cost viable
alternative for OPU.
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The purpose of this study was to evaluate beneficial effects of adding either retinol or retinoic acid
(RA) to the bovine oocyte maturation medium with or without FSH under chemically defined conditions.
A total of 936 oocytes selected for IVM were incubated at 39º C in air with 5% CO2 and 95% humidity
for 24 hours. In both experiments IVM was performed in basic maturation medium (bMM) consisting
of TCM 199, sodium pyruvate (50 µg/ml), sodium bicarbonate (2.6 mg/ml) and gentamicin sulfate (50
µg/ml). In experiment 1 (Exp.1), this medium was supplemented with polyvinyl alcohol (1 mg/ml),
retinol (0.3 µM) or RA (0.5 µM). In experiment 2 (exp.2), bMM was supplemented with polyvinyl
alcohol (1 mg/ml), retinol (0.3 µM) or RA (0.5 µM) and FSH (10 µg/ml). IVF was performed in mDM
and KSOM was used to culture presumptive zygotes and embryos. The data were analyzed by χ2. In
Exp.1, the addition of retinol and RA to the bMM do not enhanced (p > 0.05) the percentages of
oocytes that showed cytoplasmic maturation (10,0% e 10,0%, respectively) when compared with the
percentage of control group (0.0%); however, the cleavage of control group (1.24%) was lower (p <
0.05) than for retinol (27.4%) and AR groups(28.0%). In control group there was no blastocyst production
and the percentages of blastocyst and expanded blastocyst obtained, respectively, with retinol (4.57%
and 1.30%) and AR (4.45% e 1.91%) were not different (p > 0.05). In Exp.2, the addition of retinoids
to the bMM supplemented with FSH improved (p < 0.05) the percentage of oocytes that showed
citoplasmic maturation after treatment with retinol (70.0%) or AR (80.0%) when compared with control
group (40.0%). The treatment with retinol and AR enhanced the percentages of cleavage (retinol –
42.8%; AR – 39.3%), blastocyst (retinol – 24.1%; AR – 22.1), expanded blastocyst (retinol - 9.7%;
AR - 9.2%) and hatched blastocyst (retinol – 1.3%; AR – 1.9%) when compared with percentages
obtained in control group (17.8%, 8.3%, 1.3% and 0.0%, respectively). These results allowed to conclude
that the addition of retinoids and FSH to the bMM had a positive effect on bovine early embryonic
development, under these conditions, and potentially could be used to improve in vitro production of
bovine embryos.
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This work aimed to verify the efficiency of bovine embryo in vitro production in KSOM medium with
insulin. There were used 310 oocytes, from ovaries collected in slaughterhouse localized in Jaboatão
dos Guararapes-PE. Follicles measuring from 2 to 8 mm were aspirated by a syringe of 10mL with a
needle of 18 G. After washing in OWM and subsequent selection, the oocytes were introduced into
TCM-199 medium for maturation in stove with 5% of CO2 at 390C for 24 hours. For IVF was used
frozen bovine semen in straws of 0.5 mL, which was submitted to swim-up after unfrozen process for
3 minutes at 37oC. After exposition to the spermatozoids at the final concentration 1 x 106, the oocytes
were incubated for 18 hours in mDM droplets. Following that, the probable zygotes were denuded and
randomly distributed into experimental groups KSOM/control (n=154) and KSOM+insuline (n=156)
for the co-culture with granulosa cells monolayer. After 48 hours of incubation, it was made an evaluation
of cleavage rate followed, five days later, by the qualitative and quantitative evaluation of the embryos.
These results were compared by the precision test of Fischer, using a significance level of 5%. There
Were obtained 20.8% and 15.4% of non fecundated structures, 57.8% and 66.6% of degenerated, and
21.4% and 18.0% of embryos in morulae and blastocyst stage respectively in KSOM/control and in
KSOM + insulin. The results allow to conclude that is not necessary to add insulin to KSOM to
enhance the IVP of bovine embryos, at least under the conditions tested in this work.
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This research had the objective to evaluate the effect of coconut water in maturation medium in vitro of
canine oocytes. Were used 53 bitches of unknown breed with age between 2 and 7 years in different
stages of estrus cycle, all animals from the Ambiental Vigilance Center in Recife – PE. The ovaries
were obtained by ovariohysterectomy and transported in saline solution added of 50 µg ml of gentamicin
at 35 ºC. In the laboratory, the cumulus/oocyte complex was obtained in a maximum period of two
hours after being collected. Were used 453 oocytes, with dark ooplasm, homogenous, with one or
more layers of cumulus cells. Once selected, the oocytes were placed in droplets of 100 µl under
parafine oil containing the TCM 199/ 25 mM (Control Group – G I) maturation medium. According to
the experimental group, this same medium was added of 25% (GII), 50% (GIII) and 75% (GIV) of the
coconut water solution (SBAC), which is composed of 50% of coconut water, 25% of distillad water
and 25% of 5% sodium citrate. The oocytes were incubated during 48 hours in 5% CO atmosphere at
2
37 ºC. Following, they were removed and placed in sodium citrate solution for 10 minutes and put in
vortex for removing of the cumulus cells. To evaluate the cytogenetic, the oocytes were fixed in acetic
acid/metanol (1:3) and stained with acetic-orceine 2%. The results obtained in immature germinative
vesicle stage, in Metaphase I/Anaphase I/Metaphase II and in degeneration were, respectively, for
groups GI (Control) – 31.3%, 11.3% and 57.4%; GII – 33.6%, 10.3% and 56.1%; GIII – 22.1%, 13.9%
and 54.0%; and GIV – 19.3%, 5.5% and 75.2%. There was a relative equivalence among the groups
GI, GII and GIII, while the GIV had unsatisfactory result; with no influence of coconut water to
enhance the oocytes maturation rates. It is recommended more study to evaluate the contribution of
coconut water and its efficacy for the maturation of oocytes in canine specie.
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Although high blastocyst rates can be achieved in in vitro production (IVP) of bovine embryos, around
40% of embryo losses occur between days 8 and 17 of pregnancy. It is possible that even apparently
normal and good quality, the transferred blastocysts fail during the early development as consequence
of previous problems. Thus, investigating embryonic development during implantation period would
provide valuable information. In a trial to test the viability of monitoring post hatching development,
blastocysts cultured under toxic paraffin oil until day 7 were submitted to extended culture in the PHD
system (Brandão et al., 2004) up to day 14. For that, slaughterhouse-derived bovine oocytes were
matured, fertilized (Day 0) and cultured in SOFaaci medium covered either with embryo tested mineral
oil, or toxic paraffin oil (Brandão et al., 2003). On Day 8, degenerated embryos were removed from
each well and 400µl of PHD medium (SOFaaci plus 0.5% glucose and 10% fetal bovine serum) was
added. On Day 11, 25 hatched blastocysts were selected (0.5 - 1.0 mm ∅, clear to few spots in the
trophoblast, compact inner cell mass). The embryos were loaded into the PHD system and cultured at
38.5ºC in 5% CO2 5% O2, 90% N2. Embryo morphology and length was daily evaluated under
,
stereomicroscope. On Day 14, 80% of mineral oil 83% (10/12) and 38% (5/13) of paraffin oil embryos
has started elongation. Mineral oil embryos presented clear trophoblast, with few dark spots, defined
and compact inner cells mass and 6 embryos elongated over 1 mm. Paraffin oil embryos presented
many dark spots in the trophoblast, spread or not visible inner cells mass, and 3 embryos elongated
over 1 mm. The elongated embryos were then processed for light microscopical histology. Mineral oil
embryos revealed hypoblast and penetrating epiblast (Rauber’s layer), defining the embryonic disc.
Paraffin oil embryos presented incomplete hypoblast, many points of cells extrusion in the trophoblast
(dark spots), and the components of the embryonic disc were not found in those specimens. The results
show for the first time the use of extended culture in the PHD system for differentiating culture conditions
by detecting latter consequences on embryo development, not revealed traditional blastocyst stage.
This study reinforce the importance of monitoring embryo development and highlight the need of
investigating embryo post hatching as fundamental to overcome the main phase of in vitro produced
embryos loss.
Financial Support: Danish Institute Of Agricultural Sciences, Tjele, Denmark.
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MORPHOLOGICAL EVALUATION OF PORCINE OOCYTES EXPERIMENTALLY
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The porcine parvovirose disease is responsible for embryo re-absorption, mummified fetus end decrease
of piglet number. The virus has tropism for high mitotic tissues, it replies mainly in lymphoid (adults)
and embryo tissues. The present study evaluated morphological changes in porcine oocytes
experimentally exposed to porcine parvovirus during in vitro maturation time. Cumulus-oocyte
complexes (COCs) were collected from ovaries of slaughtered gilts by aspiration. After identification,
COCs were divided into exposed: to 10µl and 30µl of virus suspension, and control groups. COCs
were then maturated in NCSU23 medium in 5% CO2 at 39oC for 44 hours. Both control and exposed
to10µl of virus suspension groups showed normal cumulus cells expansion. The group exposed to
30µl showed grained and blackish cytoplasm, irregular cumulus cells expansion, with cellular
individualization; the cumulus cells were scattered. It is known that, in pigs, the cumulus cells expansion
is not a tool for in vitro maturation evaluation, on the other hand, morphological alterations are important
in these studies about pathogens interactions. Besides, our results showed that probably the porcine
parvovirus somehow acts in the oocyte, penetrating and multiplying in the cumulus cells, or in the
oocyte. However, for best results, further studies with speific techniques about oocyte-embryo-pathogen
must be improved in vitro fertilization sanity. In the future these studies would help in the prevention
of infectious diseases that can be spread by animal reproductive biotechnologies.
Financial support: Embriocare/Cultilab
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Many animal reproductive biotechnologies have been developed to improve animal production. On
the other hand, the preoccupation with the transmission of infectious disease, like infectious bovine
rynotracheitis (caused by the BHV-1), by these techniques, has come out. The vulnerability of genetic
material to chemical, physical and biological agents injuries required studies about DNA damage in
cells submitted to these factors. The Comet assay (“Single-Cell Gel Electrophoresis”) allows the
detection of cell DNA damage. The aim of the present study was to evaluate, by the Comet assay,
possible DNA clastogenic effects in bovine oocytes in vitro maturated and experimentally exposed to
the BHV-1. The oocytes were exposed to 30µl of virus suspension (Los Angeles strain, 105..5 TCID50/
titer) during 24, 48 and 72 hours and then submitted to the Comet assay. Slides with oocytes were
ml
covered firstly with agarose, “normal melting”, and then with agarose “low melting”. The slides were
treated with a lysing solution for 2 hours and submitted to electrophoresis at 4oC for 30 minutes. The
slides were stained with 50µl of ethidium bromide and evaluated in fluorescent microscope. Comet
class 4 and no damaged cells were observed in oocytes from 24, 48 and 72 hours groups, even with
virus exposition or not. Moreover a higher apoptosis rate was observed in the 48 and 72 hours groups.
Further studies to verify the spontaneous mutation rate in in natura oocytes have been done to
complement this work, in order to reach more precise results.
Financial Support: Embriocare/Cultilab
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The IVP routine of bovine embryos demands an increasing work and time rationalizing, constancy in
results, besides costs reduction for improving the technique efficiency. Thus, an interesting possibility
would be the freezing and stock of ready to use IVP medium, including hormones and fetal serum.
However, this procedure was not encouraged so far, based on the hypothesis that freezing reduces
medium efficiency and blastocysts production because of protein denaturation and/or mineral
precipitation. To confirm it, blastocysts rates of IVP embryos produced in fresh medium (produced in
the week of use) or frozen and stocked ready to use medium were compared. For freezing, maturation
(MIV) and culture (SOF) medium were split in 2 ml aliquots, put into 15 ml plastic tubes and frozen in
–80ºC temperature. The thawing was performed at 4-5oC refrigerator overnight and the medium was
stabilized in the incubator at least 4 hours prior to use. Abattoir-derived oocytes were collected and
randomly distributed into 4 groups: Group 1 (fresh IVM, fresh SOF), Group 2 (frozen IVM, fresh
SOF), Group 3 (fresh IVM, frozen SOF) and Group 4 (frozen IVM, frozen SOF) The medium preparation
and maturation, fertilization and culture procedures were performed according to our lab routine and
the blastocyst rates (%) on day 7 were compared. The data of 5 replicates were analyzed by Genmodprocedure (SAS Institute Inc.). The blastocyst rates were similar among Group 1 (50± 5; 87/169),
Group 2 (50±12; 83/167), Group 3 (48±9; 83/168) and Group 4 (46±10; 77/168). Precipitation or any
alteration in medium as color or pH was detected, and the morphological aspect of the embryos did not
differ between treatments. The results show that medium freezing in the described protocol has no
negative effect in blastocyst rates or embryo quality. In conclusion, ready to use frozen medium should
be considered as a new alternative for work rationalization and uniformity, contributing also to costs
reduction and higher efficiency in the IVP of bovine embryos.
Financial support: Embrapa/ CNPq
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FOLLICULAR ASPIRATION: PARTIAL RESULTS
Vireque, A.A.1; Viana, J.H.M.2; Rosa e Silva, A.A.M.1; Sá, W.F.2; Ferreira, A.M.2;
Camargo, L.S.A.2
1

Faculdade de Medicina de Ribeirão Preto, USP, São Paulo, SP, Brazil. 2 Embrapa Gado de Leite,
Juiz de Fora, MG, Brazil

The recover of granulosa cells (GC) in vivo allows the culture of ovarian somatic cells obtained during
different moments of estrous cycle and from follicles in different developmental stages. The evaluation
of in vitro bioactivity parameters for these cells, under chemically defined culture medium, is relevant
for ovarian physiology study and for the establishment of new protocols for in vitro embryo production.
Holstein cows (n=6), synchronized with an association of prostaglandin and progesterone (CIDR) and
pre-stimulated with 300 UI of FSH (Foltropin, Vetepharm), were used. Follicle puncture was performed
using a portable ultrasound device (Scanner 100s, Pie-Medical) equipped with a 5.0/7.5 MHz sector
transducer. Ovarian follicles from 5 to 8 mm were punctured, and follicular fluid (FF) recovered in 15
mL tubes containing α-MEM medium added with antibiotics and hormones, kept at 37ºC. The cell
suspension obtained was centrifuged at 500G during 10 minutes and cells were counted by the Trypan
Blue exclusion method for determination of the number of viable cells to be cultured. Next, GC cells
were spread in 4 wells dishes in a density of 5 x 105 viable cells/well/mL of complement medium,
containing sodium bicarbonate, 1% Hepes-PVA, sodium selenite, transferrin, androstenedione, nonessential aminoacids, human recombinant IGF-I, insulin and antibiotics and cultured at 5% CO2
atmosphere, at 38.5ºC. Samples of FF and culture medium were recovered after 0h, 48h and 96h and
kept at –20ºC for steroid dosage. Total of 90 follicles were aspirated during three procedures. The
mean number of viable granulosa cells for aspirated follicle was 8.4 x 104. The steroidogenic pattern of
GC under culture will be known after FF and culture medium steroid dosage at each of the established
moments.
Financial Support: FAPESP and Embrapa Gado de Leite
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EFFECTS OF TWO DIFFERENT MEDIUMS IN OOCYTE IN VITRO
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Many different maturation, fertilization and culture conditions have been studied in small ruminants
stimulating the search for new protocols and to optimize the procedures in caprines and ovines. The
oocyte maturation represents the first step of this process. The aim of the present work was to evaluate
the nuclear maturation (metaphase rate) of ovine oocytes obtained from slaughter-house. Ooocytes
were classified according to animal category (lamb or adult ewe), maturation medium and COC
classification. Results were analyzed applying χ2 method (JMP version 2.0.4 SAS Institute). From the
107 oocytes obtained by follicular aspiration COCs were divided into 3 different categories (G1, G2
and G3) and matured in ovine medium (M199 + 10% of caprine or ovine follicular fluid and 100ng of
FSH/mL) or bovine medium (M199 + 0.5µg de FSH/mL + 50µg de LH/mL + 1µg estradiol/mL + 10%
FCS) in micro drops under mineral oil and 5% CO2 in air at 38oC for 24h. After this period COCs were
analyzed for cumulus expansion, denuded and fixed with paraformaldehide 4%. Fixed oocytes were
than permeabilized with TRITON 1% and stained with HOESCHT 33342 and evaluated in epifluorescence. Results showed no differences on nuclear maturation rates in both media (49.18% x
58.70%, “bovine” and “ovine”, respectively). Lamb oocytes maturation rates were higher compared
with adult (77.78% x 48.31%, respectively p<0.05). In conclusion both mediums are adequate for
MIV routine in ovine, and the presence of cumulus cells in lower concentrations allow nuclear maturation
in vitro.
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Several works have demonstrated the successful use of coconut water on animal reproduction
biotechnology as semen extender in domestic animals and maturation and culture of in vitro oocytes
and bovine embryos. The aim of present study was to show the applicability of vaporized coconut
water (ACP105) as semen extender of in vitro spermatic capacitation treatments. Eighteen ejaculates
from three crossbred boars of Landrace and Duroc breeds were harvested. Semen samples were extended
in ACP105 solution and Beltsville Thawing Solution (BTS). The semen was centrifuge at 400 g for 8
minutes. After centrifugation, the samples was standardized for 2x107 sptz/mL and submitted the
spermatic capacitation in TALP medium without caffeine (control) and with 5mM of caffeine (CAF)
and incubated at 38,5ºC and 5% of CO2 in high humidity for three hours. Four treatments were tested,
T1 (ACP105), T2 (ACP105+CAF), T3 (BTS) and T4 (BTS+CAF). Spermatic capacitation was evaluated
with 5µl of semen stained with Coomansie Blue G. The capacitated spermatozoa were stained in
tenuous blue and not capacitated in intense blue. Comparing the spermatic capacitation rates between
treatments T1=4.6% and T3=4.8% (ACP105) and between T2=22.3% and T4=23.4% (BTS) there
were not significant differences (p>0.05). In relation to the presence or absence of caffeine, there were
significant differences between T1 and T2 and between T3 and T4 (p<0.05). In conclusion, the ACP105
solution is a good option for in vitro spermatic capacitation in swine, being optimized with the caffeine
addition.
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EVALUATION OF SPERM CAPACITATION INDUCED BY HEPARIN IN DOGS
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Recent reproductive biotechniques in the bovine specie have contributed to great advance in this field,
however no such progress has been observed in canine reproduction. The aim of this study was to
investigate sperm capacitation in dogs with the use of heparin as the main capacitation agent in two
different incubation periods. Ten dogs with age ranging from 11 months to 6 years were utilized.
Semen was collected by manual stimulation twice from each animal, evaluated according to microscopic
parameters and submitted to different sperm capacitation protocols. Four heparin concentrations in
TALP-STOCK medium (0, 5, 10 or 20 µg/ml) and two incubation periods (4 or 7 hours) at 39oC, 5%
CO2 in air and high humidity were utilized. Sperm capacitation was evaluated by means of the Spermac®
staining and fluorescent staining propidium iodide and carboxifluorescein diacetate (IP/CFDA). Data
was evaluated through t-Student test. Differences were considered significant at p<0.05. Sperm
capacitation rates detected by IP/CFDA at the 4 hour period were: 54.65, 55.75, 56.10 and 48.95,
respectively for 0, 5, 10 and 20 µg/ml of heparin. Sperm capacitation rates for the 7 hour incubation
period were: 64.90, 62.20, 67.70 and 64.30, respectively. In relation to the Spermac® staining, the 4
hour period showed sperm capacitation rates of 63.26, 61.97, 58.28 and 60.94 and for the 7 hour
incubation period 75.56, 70.91, 75.81 and 74.53, respectively at 0, 5, 10 and 20 µg/ml of heparin.
There was no statistical difference among the different heparin concentrations utilized at the IP/CFDA
and Spermac staining evaluation. The best sperm capacitation period observed in this experiment was
the 7 hour period. Results showed an incresase of sperm capacitation as the incubation period raised,
regardless of heparin supplementation. The sperm capacitation process is a wide area of study. specially
in dogs, in which future works will be necessary to achieve complete understanding.
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PRETREATMENT OF BOVINE SPERM WITH DITHIOTHREITOL (DTT) AND
HEPARIN TO THE INTRACYTOPLAMIC SPERM INJECTION (ICSI)
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Rates of pronuclei formation after Intracitoplasmic Sperm Injection (ICSI) into bovine oocytes are
frequently low. Dithiothreitol (DTT) and heparin have been used for the sperm treatment before ICSI,
due their capacity to promote in vitro decondensation of sperm head. The aim of the present study was
to evaluate the effects of chemical treatments, using DTT and heparin, on the permeability of the
membrane and morphologic alterations of bovine sperm. Semen of a Guzera bull was collected in each
repetition and viable sperm separated by swim-up. In a first experiment, sperm were submitted to four
chemical treatments groups: control (without treatment); incubation with heparin (100µg/ mL for 15
min); incubation with DTT (5mM for 1h); and incubation with heparin (100µg/ mL for 15 min) following
incubation with DTT (5mM for 1h). Evaluation of sperm viability was carried out using the Tripanblue staining technique (integrity of the membrane). In a second experiment, sperm were incubated for
1 hour in medium Sp-TALP with the following concentrations of DTT: 0mM DTT; 5mM DTT, 10mM
DTT and 50mM DTT. After incubation, the DTT was removed by centrifugation in medium without
DTT, and samples analyzed after different periods: immediately or 1, 3 or 5 hours after centrifugation.
Sperm were classified in accordance with the morphological alterations, as normal (without visible
alteration), with alteration of the head (folded or swollen), with alteration of the tail (bend, coiled,
folded, broken or swollen middle piece) or alterations of both tail and head. The number of sperm with
membrane damage was significantly higher in the treated groups (49.3%; 45.1% and 53.0%, for heparin,
DTT and heparin + DTT, respectively) in comparison to the control group (29.5%, ANOVA, P<0.05).
Significant differences in the number of sperm with alterations between the different periods after
centrifugation were not observed after incubation with DTT (ANOVA, P>0.05). However, the percentage
of sperm with morphologic alterations was significantly higher for 50mM DTT (71.0%), in relation to
5mM DTT and 10mM DTT (29.5% and 42.2%, respectively), while the percentage of sperm with
alterations of the control group 0mM DTT (3%) was significantly smaller than the treated groups
(ANOVA, P<0.05). We concluded that the chemical treatments of the sperm with heparin and/ or DTT
caused a high rate of damaged membrane, what possibly should allow the access of some substances
responsible for promoting the decondensation of the injected sperm. The morphological alterations of
tail and head occurred in a dose-dependent way, with the observation of a high number of sperm with
alterations, when higher DTT concentrations were used. The effects of these sperm pretreatments on
embryo development and viability after ICSI are to be investigated in further studies
Financial support: FENORTE, FINEP and CAPES.
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The aim of the present study was to evaluate the rates of pronuclei formation and non-parthenogenetic
development of bovine embryos, after Intracytoplasmic Sperm Injection (ICSI). Cumulus-complex
oocytes (COCs) were aspirated from ovaries obtained at a slaughterhouse, in vitro matured (18-22h),
denuded, and only oocytes showing the first polar body were selected and centrifuged at 7000g/ 5 min.
These oocytes were microinjected with non-treated (control) ou dithiothreitol (DTT) pretreated sperm
(DTT 5mM/ 30 min), in combination or not with chemical activation (5 µM ionomycin/ 5 min + 6dimethylaminopurine (6-DMAP/ 3 h).The microinjection was carried out using a glass micropipette
(internal diameter 7µm) and a Piezo-micromanipulator (PiezoDrill®, Burleigh). Oocytes submitted
only to the activation protocol or in vitro fertilized (IVF) served as control groups. To evaluate the rate
of pronuclei formation, part of the presumptive zygotes was maintained in fertilization medium (FertTALP) for 18-22 h after ICSI, or after the beginning of IVF or activation, and then fixed in acetic acid/
ethanol. Another part of the presumptive zygotes was in vitro cultured in SOF medium for 9 days, in
order to obtain blastocyts. To evaluate the rate of parthenogenetic development after ICSI, microsatellite
sequences of DNA from obtained embryos and from the semen used for IVF and ICSI were amplified
with the primers BM1824, BMS2113, ETH225 and TGLA227. Samples were processed using an
Genetic Analyser (ABI Prisma 310 UK) and the GeneScanTT-35 software. There was no significant
difference of 2 pronuclei formation rate (2 PN) among microinjected groups with non-DTT-treated
sperm, DTT pretreated sperm and DTT pretreated sperm + activation (64% vs. 49% vs. 62%,
respectively, ANOVA, P>0.05). However, these rates were higher than that obtained with only activated
oocytes (20%, ANOVA, P<0.05). Rate of 3 pronuclei formation (3 PN) in the oocytes microinjected
with DTT treated sperm + activation (25%), was higher than all other groups (ANOVA, P<0.05).
Embryos produced by IVF were classified as fertilized (18/18, 100%), since at least one of the two
amplified alleles in each primer was the same present at the semen, and they were not homozygote for
all primers. Parthenogenetic embryos were classified as non-fertilized, since they were homozygotes
for the four primers, showing or not the same alleles amplified from the semen (17/ 17, 100%). The
microsatellite analyze of the ICSI embryos revealed that most of them (16/19, 84%) was correctly
fertilized, being the other classified as non-determined or non-fertilized (3/19, 16%). These results
confirm that bovine oocytes can be efficiently fertilized by ICSI using the Piezo-micromanipulator.
This study was supported by FENORTE, DAAD, FINEP and CAPES.
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The aim of this work was to evaluate the activation and growth of ovine preantral follicles after in vitro
culture of ovarian cortex in various concentrations of indol acetic acid (IAA). The ovarian cortex was
divided into fragments of approximately 3x3 mm (1 mm thick). One fragment was immediately fixed
in Bouin (control – day 0) whereas the other fragments were cultured for two or six days in culture
plates with Minimum Essential Medium (MEM) supplemented with ITS (insulin-transferrin-selenium),
pyruvate, glutamine, hypoxantine, bovine serum albumine and antibiotics (MEM+) or in MEM+ plus
10, 40, 100, 500 or 1000 ng/mL of IAA. After two or six days of culture in each treatment, the pieces
of ovarian cortex were fixed in Bouin, dehydrated in ethanol, clarified with xilol and embedded in
paraffin wax. For each piece of ovarian cortex, five micrometer tissue sections were mounted on slides
and stained with hematoxylin eosin. The follicles were classified according to the stage of development
as primordial or developing follicles (primary and secondary follicles). Tukey test (P<0.05) was used
to compare the rate of follicular viability and the percentage of primordial and developing follicles
among control and after culture for two or six days in the different media. The results showed that after
six days of in vitro culture the percentage of primordial and developing follicles remained unaltered
when compared to control, except for MEM+ added of 40 ng/mL of IAA that presented a significant
reduction of primordial follicles and increase of developing follicles (P<0.05). It was observed that the
culture of ovarian cortex for six days, in all tested media, reduced significantly the percentages of
healthy follicles when compared to control (P<0.05). On the contrary, after two days of culture this
reduction was only observed in the treatments with 500 or 1000 ng/mL of IAA. Based on these results,
we conclude that ovine primordial follicles may be successfully activated in vitro after culturing in
MEM+ containing 40 ng/mL of IAA and that high concentrations of IAA can be deleterious to preantral
follicles.
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The aim of this work was to investigate the efficiency of 0.9% saline solution and TCM 199 in the
preservation of bovine preantral follicles in situ at different temperatures (4, 20 or 39 ºC) and incubation
times (2, 4, 12 or 24h). At the slaughterhouse, the ovarian pair of each animal was divided into 25
fragments. One fragment was taken randomly and immediately fixed in Carnoy for morphological
evaluation (control – time zero – treatment 1). The other 24 fragments were randomly distributed in
tubes containing 0.9% saline solution or TCM 199 and maintained at 4, 20 or 39 ºC for 2, 4, 12 or 24h
(treatments 2-25). The effects of the solution, temperatures and incubation times on the percentage of
normal and degenerated follicles were analyzed by Chi-square test. Values were considered statistically
significant when P < 0.05. Histological analysis showed that the storage of ovarian fragments in 0.9%
saline solution at 20 ºC for 12 or 24h, in TCM 199 at 20 ºC for 24h and in both solutions at 39 ºC as
early as 2h of preservation significantly increased (P < 0.05) the percentage of degenerated preantral
follicles when compared with control. In contrast, the preservation at 4 ºC in both solutions kept the
percentage of morphologically normal preantral follicles similar to control values (69.36%). In both
solutions, independent of incubation time, the percentage of morphologically normal follicles observed
at 39 ºC was significantly lower when compared to 4 and 20 ºC. Compared 0.9% saline solution and
TCM 199, a higher (P < 0.05) percentage of normal follicles was observed in TCM 199 at 20 ºC for 12
or 24h and at 39 ºC for 12h. In conclusion, this study shows that bovine preantral follicles can be
preserved efficiently at 4 ºC for up to 24h in both solutions, at 20 ºC for 4 and 12h in 0.9% saline
solution and TCM 199, respectively. In addition, bovine preantral follicles are enough sensitive to 39
ºC even for a preservation period of 2h.
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The development of culture systems to activate primordial follicles (PF) is important to study the
factors that control the earliest stages of folliculogenesis. We investigated the Minimal Essential Medium
(MEM), Coconut Water Solution (CWS), CWS and MEM supplemented with CWS on the morphology
and growth of goat PF after culturing of ovarian cortex. Cortical pieces were cultured for 1 or 5 days in
MEM, CWS or CWS supplemented with 5, 10, 20, 50, 80, 90, 95% of CWS using BSA, ITS, antibiotics,
antifungics, glutamine, pyruvate and hypoxanthine. At day 0 and after 1 or 5 days of culture, the pieces
were destined to classical histology. Follicles were classified as PF or DF (development follicles), as
well as intact or atretic follicles according to their morphology. The percentages of intact follicles and
follicular diameter were compared among the treatments. Mitotic activity of granulosa cells was studied
by immunolocalization of proliferation cell nuclear antigen (PCNA). Chi-square, ANOVA and KruskalWallis tests were used with P<0.05. Concomitant with the increase of DF, the percentages of PF was
reduced (P<0.05) after 5 days of culture in all media tested. With the increase of culture period from 1
to 5 days a progressive reduction of PF was observed. After 5 days of culture, the best effect on PF
activation was observed in MEM and MEM supplemented with 5 and 10% CWS. However, addition
of CWS, reduced the percentage of normal follicles. At all media tested, the follicular diameter increased
(P<0.05) at day 5 with regard to day 0 and 1. Immunohistochemistry analysis showed that PCNA is
generally absent in PF at day 0, but after 5 days in culture, PCNA expression was intense in the oocyte
and granulose cells in the most of DF. In conclusion, goat PF may be activated and grown when
cultured with MEM, CWS or MEM supplemented with CWS. The replacement of MEM until 10% of
CWS kept the activation rates and viability similar to MEM. Furthermore, higher proportions of CWS
increases follicular atresia.
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Advances in cytogenetic techniques allowed the detection of embryo chromosome anomalies (OCAÑAQUERO, et al. The Veterinary Journal, 58: 228-233). Chromosomal abnormalities are a major and
common cause of embryonic and fetal mammals death and are the most frequent cause of animal
production economic loss (LONG, S. E. Journal of Reproduction and Fertility, 58: 197-201;
REICHENBACH, O embrião, p.3-6 Out/Nov/Dez). Most chromosomal abnormalities reports in
domestic animal embryos describes numerical aberrations like aneuploidy, haploidy, poliploidy and
mixoploidy (LONG, S. E. Journal of Reproduction and Fertility, 66: 645-648; KAWARSKY S. J. et
al. Biology of Reproduction, 54, 53-59). However difficulties in acquire embryos chromosomes on a
stage before implantation occurs owing a limited cells number that can be evaluated (McCAULEY, T.
C. et el. Theriogenology, 60: 1569-1580; KING. W. A. Veterinary Science Communications, 3, 51-56)
and to a requirement of blastomeres synchrony in metaphase (BOOTH, P. J. et al. Biology of
Reproduction, 68: 922-928). With techniques standardization to identified and to obtain chromosomes
it may be possible to revel the existence of more chromosomal re-arrangments (LONG, S. E. Journal
of Reproduction and Fertility, 58: 197-201). In this report, 35 viable embryos of murine and 22
degenerate embryos of bovine were studied and submitted to three different protocols. The method to
obtain chromosomes described by BENEVIDES-FILHO, I. M. (Rev. Brasil. Genet. 11(3): 661-670),
TARKOWSKY, A. K. (Cytogenetics, 5: 394-400) and KING. W. A. (Veterinary Science
Communications, 3, 51-56) was modified and used 30 murine embryos and 17 bovine embryos. Embryos
were incubated 37ºC to 1-2 hours into RPMI 1640 medium supplemented with 15% fetal bovine
serum and 200 µg/mL colchine. After incubation embryos were transferred to a hipotonic solution
sodium citrate 1% where remained for 30-40 minutes. Then, embryo were fixed in slide with methanol
and glacial acetic acid 3:1 solution. For 5 murine embryos the direct technique with fixation after 8-10
minutes hypotonization exposure and without incubation was used. For 5 bovine embryos was used
incubation near the body in Emcare® (Auckland - New Zeland) medium supplied with 200 µg/mL
colchicine for 1:30 hours and hipotonization in sodium citrate1% for 40 minutes and fixation in slide.
In 17 bovine and 30 murine embryos processed in stove incubation only a single bovine embryo
metaphase was obtained. In 5 murine embryos processed without incubation 3 metaphases of 2 embryos
were obtained and in 5 bovine embryos incubated in body temperature only one was obtained. The
results suggest that bovine embryos degree degeneration is directly related to a failure in obtain embryo
metaphases and that techniques without incubation makes the procedure more practical and supplied
the best results.
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FSH INCREASES FIBROBLAST GROWTH FACTOR RECEPTOR-3c (FGFR-3c)
GENE EXPRESSION IN CULTURED BOVINE GRANULOSA CELLS
Buratini Jr., J.1; Cao, M.2; Castilho, A.C.S.1; Andrade, P.B.1; Price, C.A.2
1
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Fibroblast growth factor receptor 3c (FGFR-3c) is activated by several FGFs including FGF-2 (bFGF)
and FGF-8. FGF-8 gene expression was reported in oocytes of growing follicles in mice; and in oocytes,
theca (TC) and granulosa cells (GC) from antral bovine follicles by our laboratory. FGF-2 is mostly
expressed in theca cells of estrogenic follicles in the cow. We recently demonstrated FGFR-3c gene
expression in bovine TC and GC; mRNA levels in GC increased with follicle size and estradiol content.
In the view of the changes in FGFR-3c gene expression during follicle development, it is of interest to
identify the regulating factors. Therefore, this study tested the hypothesis that FSH increases FGFR-3c
gene expression in bovine GC. Small follicles (2-5 mm diameter) were isolated from ovaries obtained
from an abattoir, and granulosa cells were placed into serum-free medium supplemented with insulin
and 0, 0.1, 1, 10 or 100ng/ml bovine FSH. Cells were cultured for 6 days, with medium changes every
2 days. On Day 6, cells were recovered in Trizol for total RNA extraction. FGFR-3c gene expression
was examined by semiquantitative RT-PCR using species-specific primers. Semiquantitative RT-PCR
was validated by choosing number of PCR cycles and amount of RNA within the linear range of the
amplification curve. Band intensities were analyzed by computerized densitometry. Experiments were
performed on three independent pools of cells. Abundance of histone 2a (H2a) mRNA was used as an
internal control in PCR, and means were compared with the Tukey-Kramer HSD test. FGFR-3c
expression (FGFR-3c mRNA/H2a mRNA; arbitrary units) was higher in cells treated with 1, 10 or
100ng/ml of FSH (9.1±2.9, 9.4±3.4 and 12.9±3.5, respectively) compared with 0 or 0.1ng/ml of FSH
(1.1±0.1 and 0.6±0.1, respectively). In conclusion, the present data indicate that FSH up-regulates
FGFR-3c gene expression in bovine antral follicles, and we propose that this FSH-regulated receptor
may play an important role during GC differentiation and proliferation in the bovine antral follicle.
Supported by FAPESP, Brazil and NSERC, Canada.
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FIBROBLAST GROWTH FACTOR 10 (FGF-10) GENE EXPRESSION IN
BOVINE ANTRAL FOLLICLES
Pinto, M.G.L.1; Price, C.A.2; Giometti, I.C.1; Costa, I.B.3; Teixeira, A.B.1;
Barros, C.M.3; Buratini Jr., J.4
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Fibroblast growth factors (FGF)-7 and 10, also known as keratinocyte growth factors 1 and 2, are
recognized as paracrine mediators of mesenchymal-epithelial cell interactions that regulate cell
proliferation/differentiation. Studies suggest that FGF-7 and FGF-10 regulate endometrial gland
morphogenesis in sheep. Both ligands act primarily through a single FGF receptor splice variant,
FGFR-2b. In the ovary, FGFR-2b is predominantly expressed in granulosa cells (GC), and FGF-7 in
theca cells (TC), although the oocyte has not been assessed. Nothing is known about the expression
pattern of FGF-10 in the follicle. To better characterize FGF-7 gene expression pattern in the follicle
and to determine if FGF-10 may play a role in the regulation of follicle development in cattle, we
investigated if FGF-7 and 10 are expressed in oocytes, and measured FGF-10 gene expression by
semiquantitative RT-PCR in GC and TC from individual antral follicles at distinct stages of development.
Bovine ovaries were obtained at an abattoir. Oocyte-cumulus cell complexes were harvested by follicle
aspiration, cumulus cells removed, and total RNA extracted from pools of fifty oocytes. For the analysis
of GC and TC, follicles greater than 5mm in diameter were collected, cell types separated, and total
RNA extracted. Follicular fluid steroid concentrations were measured by RIA. Follicles with
progesterone levels above 100ng/ml were considered atretic and excluded from the analysis. Remaining
follicles were grouped according to follicular fluid estradiol concentration as follows: (1) <5; (2) ≥5
and <20; (3) ≥20 and <100; and (4) ≥100ng/ml. Expression of FGF-10 but not of FGF-7 was detected
in bovine oocytes. FGF-7 and 10 gene expression was detected in TC but not in GC. FGF-10 expression
decreased significantly with increasing estradiol concentration, being higher in group 1 (172±19 units;
P<0.05) compared to group 2 (105±21) and 3 (106±14), which in turn were higher than in group 4
(54±12; P<0.05). In conclusion, the present data suggest a role for FGF-10 in the follicle as a mediator
of paracrine signaling from the oocyte or TC to GC. In addition, the decrease in FGF-10 signal with
estradiol content indicates that FGF-10 transcription is developmentally regulated in bovine antral
follicles.
Supported by FAPESP, Brazil and NSERC, Canada.
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DETECTION OF IMPRINTED MESSENGER RNA (mRNA) EXPRESSION IN CUMULUS,
FIBROBLASTS, PLACENTA AND PREIMPLANTION EMBRYOS OF BOVINE
Franco, M.M.1; Melo, E.O.1; Mundim, T.C.D.1; Pereira, D.C.1; Iguma, L.T.1;
Ávila, F.F.1; Rumpf, R1.
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The reproductive technologies are important tools to multiply animals of great genetic merit and to
optimize the use of bovine females. Although embryo transfer, in vitro embryo production and cloning
showed low efficiency, they are helpful in the animal improvement. The imprint is an epigenetic
modification established during gametogenesis in a sex-specific manner, transmitted into the zygote
and maintained in the embryo through cell generations, then erased in the germ line in order to be
replaced by a new one (Pedone, P.V., FEBS Letters, 458, 45-50). DNA methylation is involved in the
imprinting process controlling the expression of the imprinted genes (Reik, W., Science, 293, 10891093; Li, E., Nature Reviews, 3, 662-673) and some of them as IGF2 and IGF2R are important to
oocyte and embryos development. The in vitro culture may alter the DNA methylation patterns, therefore
altering the expression of those genes (Khosla, S., Biology of Reproduction, 64, 918-926). The studies
of gene expression of imprinted genes may contribute to improve the efficiency of ET, PIV and cloning.
The objective of the present study was to detect the expression of IGF2 and IGF2R mRNA in cumulus
cells, fibroblasts, placenta and embryos. Total RNA was isolated from cumulus cells of 50 immature
and 70 in vitro matured cumulus-oocyte complexes, from 106 fibroblasts of skin cultivated in vitro,
from a 700 mg sample placenta of a cloned animal (Vitoriosa da Embrapa), and from 43 blastocysts
produced in vitro, using TRIzol Reagent (Invitrogen, USA) according to the manufacturer’s protocol.
The reverse transcription (RT) was done using the EZ-First Strand cDNA Synthesis Kit (Biological
Industries, Kibbutz Beit Haemek, Israel) according to the manufacturer’s protocol and 1-2 µg of total
RNA. The β-actin gene was used as a constitutive control and PCR reactions were done in a PTC-100
MJ Research thermocycler. After preheating at 93°C for 4 min, amplification was done using 40 cycles
at 93°C for 40 sec, 56°C for 40 sec and 72°C for 1 min. The final incubation was done at 72°C for 5
min. The PCR assays included 2 U of Taq DNA polymerase, 1X PCR buffer, 2 mM MgCl , 200 µM of
2
each dNTP, 0.5 µM each of both primers, and 10 µL of cDNA in a final volume of 20 µL. Samples (12
µL) were electrophoresed on a 1.5% agarose gel. The β-actin was detected in all samples, IGF2 in
matured cumulus cells, fibroblasts and placenta, and IGF2R in all samples except for immature cumulus
cells. The present results are very important because not much is known about imprinted mRNA
expression in bovine, with IGF2R being the only gene reported in cattle. Moreover, a study about
detection of mRNA expression is the base of any quantitative and comparative experiments.
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CHARACTERIZATION OF FETAL AND ADULT FIBROBLASTS FROM
NELORE BOVINES FOR NUCLEAR TRANSFER
Caetano, H.V.A.1; Milazzotto, M.P.1, Assumpção, M.E.O.A.1, Visintin, J.A.1
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The most current reproductive biotechnonoly use nuclear transfer for the production of trangenics
animals, to produce proteins from human interest and tissue for xenotransplants. The objective of this
study was characterized stable primary culture of fetal and adult bovine fibroblasts of Nelore breed as
donor of nuclei for embryo reconstruction of embryos. Culture of fibroblasts had been characterized
for morphologic, ultra structural and immunocitochemistry aspects. Fetal and adult fibroblasts had
been gotten from skin of fetal with 60 days of age and skin adult animal of Nelore calf, respectively.
Primary cultures had been kept in sterile condition, TCM199 medium, 10% SFB and gentamicin,
39oC, 5% Co2 and high humidity. Cultures had been observed in contrast phase microscope daily,
being identified the mitotic phases and establishment the cellular growth. For confirmation of nature
the cultures, samples 5, 10, 15 passage had been collected, detected the vimentin protein, for the
technique of indirect immunocitochemistry, using the primary antibodies anti-vimentin (cloneV9-1:40
- Sigma) and anti - citokeratin (cloneV11 - 1:400 - Sigma) and the secondary antibody igG anti mouse conjugated with fluorescein (1:3000 - Sigma). Primary cultures of fetal and adult fibroblasts in
2a passage had positive marker for citokeratin in some cells a typical protein of intermediate filament
of epithelial cells, but it didn’t finding subsequent passage. 5, 10 and 15 passage showed fetal and
adult fibroblasts positively marker to anti - vimentin and didn’t show marker of citokeratin (negative
control). The results demonstrated that fibroblasts continue expressing vimentin and support in culture
the morphological characteristics. Adult and fetal fibroblasts had been collected, processed and analyzed
in electron microscope of transmission. The ultra structural analyses showed the presence of organelles
involved in the protein synthesis, developed rough endoplasmatic reticulum, dilated Golgi cisternae
and polyribossomes. It was observed elongate mitochondria distributed around of Golgi complex,
suggesting high metabolic activity. The results demonstrated that adults and fetal fibroblasts are
developing biological activities and keeping characteristics in spite of culture conditions. The cells can
be used as donors for nuclear transfer because they were successfully utilized in oocytes reconstruction
for produce two bovine clones.
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NUCLEAR TRANSFER POTENTIAL OF ROSCOVITINE MEIOTIC
INHIBITED BOVINE OOCYTES
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Roscovitine, a potent inhibitor of M-phase promoting factor (MPF) cdk2 kinase activity, was used to
synchronize the routine of nuclear transfer manipulation. The oocytes were selected and allocated in
two groups: (1) control group, cultured in maturation medium and (2) treated group, submitted
prematuration with 25 µM of roscovitine during 8 hours and further cultured in maturation medium.
Nuclear maturation rate in both groups were similar (93.3% of the oocytes of the control group and
80.0% of treated group) and the oocytes reached the metaphase II stage during the same maturation
period (18 hours). After enucleation, oocytes were reconstructed with adult somatic cells and fused
after 23 hours of maturation. Fusion rates did not differ between the groups (65.3 ± 3.0% e 65.7 ± 2.9%
for the control group and treated group, respectively). After 24 hours of maturation, the oocytes were
activated with ionomycin (5 µM) for 5 minutes and placed in medium containing 2,0 mM 6-DMAP.
The blastocyst rate was superior in control compared with treated group (21.6 ± 2.7% x 7.1 ± 3.0%;
p < 0.01). Both groups showed good fusions rates, however, differences in developmental rates are
indicative of failture in development of treated oocytes. The developmental rates of activated groups
showed the same pattern of NT embryos, with blastocysts rates achieving 31.6 ± 3.4% in control group
and 19.3 ± 4.5% in treated group (p < 0.05). Although roscovitine blocked oocytes showed lower
blastocysts rates, recipient receiving blastocyst showed no differences in pregnancy at day 30 (50%
n = 3 and 50% n = 1 for control and treated group). Further studies are in course to clarity the cause of
competence loss in roscovitine treated oocytes. Meiotic inhibition is a valuable tool to improve NT
efficiency.
Support: VITROGEN® and Pró-Reitoria de Pesquisa da USP
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PARTHENOGENETIC ACTIVATION OF BOVINE OOCYTES USING CYTOCHALASIN
B OR D IN ASSOCIATION WITH CYCLOHEXIMIDE
Forell, F.; Feltrin, C.; Vieira, A.D.; Antoniolli, C.B.; Rodrigues, J.L.
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The oocyte activation is a critical step for the success in cloning procedures. The aim of this work was
to determine the efficiency of the cytochalasin B (CB) and D (CD) in association with cycloheximide
(CHX) to induce parthenogenetic activation using two different incubation periods. Bovine oocytes
were collected by slicing from bovine ovaries obtained from a local slaughterhouse. The selected
COCs were IVM in TCM199 supplemented with 10% ECS, 0.5 µg/mL FSH and 0.03 UI hCG for 17
h in humidified atmosphere with 5% CO2 at 39ºC. The COCs were vortexed in medium containing
0.1% hyaluronidase and only oocytes with 1st polar body were selected for activation procedure. The
oocytes were maintained at 37ºC (heat plate) for 7 h in HSOF drops medium with 0.4% BSA under oil.
First, the oocytes were exposed during 5 min HSOF medium supplemented with 5 µM ionomycin for
activation. After that, the oocytes were incubated in SOFaa with 10% ECS supplemented with 10 µg/
mL CHX and cytochalasin: T1) 5 µg/mL CB for 3 h; T2) 5 µg/mL CB for 5 h; T3) 2.5 µg/mL CD for
3 h; or T4) 2.5 µg/mL CD for 5 h. After activation the oocytes were cultured in 80 µL SOFaaECS
drops under oil and maintained in humidified atmosphere containing 5% CO2, 5% O2 and 90% N2 at
39ºC. The cleavage rate was observed in Day 3 and the blastocyst rate was evaluated in Day 7 of the
culture. The experiment was replicated three times and the results were analyzed through chi-square
test. Cleavage rate was significantly (p<0.05) lower in T1 (37.2%-38/102) than in T2 (63.7%-65/102),
T3 (53.1%-52/98) and T4 (56.4%-57/101) and no significant difference was observed between T2, T3
or T4. On the other hand, the blastocyst rate was significantly higher in T2 (36.3%-37/102) and T4
(35.6%-36/101) than in T1 (13.7%-14/102) and T3 (20.4%-20/98), without significantly difference
between T1 and T3, and between T2 and T4. In conclusion, the cycloheximide associated with
cytochalasin B or D for 5 h induce similar oocytes parthenogenetic activation. The results observed
with 3 h activation were lower than the observed with 5 h.
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PRONUCLEAR EMBRYO PRODUCTION FOR DNA EXOGEN MICROINJECTION
IN PELIBUEY SHEEP SUPEROVULATED WITH FHS-P AND GnRH.
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The aim of the present experiment was to obtain pronuclear stage embryos from Pelibuey sheep’s.
Twenty-two sheep’s were synchronized with vaginal sponges of Acetate of Fluorogestrone (FGH, 40
mg; Intervet, France), for 12 days, in two groups (A=10 and B=12 sheeps respectively). Superovulation
was obtained by injecting 18 mg of FSH-P, in decreasing doses (4-4; 3-3; 2-2). In addition, group B
received 100µg of GnRH 24 hours after removal sponges,. Fertile rams at synchronized estrus mated
animals. Estrus was observed 30 to 35 hours after pressary removal and mating occurred approximately
in 42 to 48 hours. The ovulation was recorded by laparoscopic starting 24 hour after sponge’s removal
at 3 hours until it occurred. The animals were subjected to embryo collection trough mid ventral
laparotomy and the oviducts were flushed with 20 ml of PBS. Variance Analysis did not show any
significant difference (P>0,05). Average number of follicles > 5mm in groups A and B ware 8,52 ±
0,61 and 10,5 ± 0,53 (respectively); corpora lutea 6,52 ± 1,30 and 8,35 ± 1,08, total collected structures
= 4,05 ± 0,51 and 7,70 ± 2,01. Ovulation occurred at 54,2 ± 5,41 and 62,1 ± 3,50 after removed
sponge. Average number of embryos in pronuclear stage at the moment of collection was 1,70 ± 2,90;
2,17 ±1,20 six hours after ovulation for groups A and B respectively The remaining structures were
cultured in medium TCM-199 supplemented with 20% of FCS, at 37° C; 100% relative humidity and
5% CO2, and reaching pronucleus stage (2,35 ± 1,50 and 3,25 ± 1,20) after tree hours culture. Concluded
that, the highest rate of embryos in pronucleus stage was obtained between 62,5 ± 6,02 and 72,3 ± 8,5
hours after taking the sponges out. The treatment with GnRH synchronized ovulation, but did not have
any effect on superovulatory treatment.
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PRODUCTION OF BOVINE CHIMAERIC EMBRYOS USING INNER CELL MASS
CELLS OR BOVINE EMBRYONIC STEM LIKE CELLS (ES-LIKE-CELLS) *
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The production of bovine chimaeric embryos with bovine embryo inner cell mass (ICM) or bovine
embryonic stem like cells (ES-like-cells) is an alternative to obtain transgenic bovines. The main goal
of this experiment was verify bovine ICM cells competence in the production of bovine chimaeric
embryos by microinjection technique in 16 cell embryos (E16), and ES-like-cells, in blastocysts (Bl).
All embryos were in vitro produced (IVP) from slaughterhouse ovaries and cultivated in SOF+BSA
medium, in a humidified incubator (at 39°C and in a 5% CO2, 5% O2 and 90% N2). In experiment I
(Exp. I), ICMs of IVP expanded blastocysts (Blx) were isolated mechanically with glass Pasteur pipette.
In experiment II (Exp. II), ES-like-cells lines were isolated of ICM from IVP Blx, implanted and
passaged on a mitomicin C-inactivated murine fetal primary fibroblast supporting monolayer. The
culture was done in KnockoutTM D-MEM+15% of KnockoutTM SR+supplements medium, in a
humidified incubator (at 39°C and in a 5% CO2 in air). In 3th passage, three lines were classified as ESlike-cells, morphologically (Stice et al., Biol. Reprod., 54:100-10, 1996) and by the alkaline phosfatase
staining. ICM and ES-like-cells mitochondria were stained with Mito Tracker Red CMXRos for 10
min. ICMs were microinjected into the 77 E16 embryos, and ES-like-cells were disaggregated with
collagenase (0.25% in PBS) and microinjected into the blastocoel cavity of 60 Blxs. These
micromanipulated embryos were cultured in SOF+BSA+SFB medium for 48h, and evaluated by optical
and fluorescent microscopy. In Exp. I, 77.9% of microinjected E16 presented Blx or hatched development
and, 100% these blastocysts showed fluorescent cells in ICM, and few in trophoblast. In Exp. II, 70%
of Blxs presented fluorescent cells in ICM, 20% in trophoblast, 1.7% free in blastocoel cavity, 3.3%
were did not show fluorescent cells and 5% degenerated; however 36.7% presented fluorescent cells in
ICM and in trophoblast. It is concluded that most microinjected embryos with ICM or ES-like-cells
was chimera, because ICM ES-cells and cultured ES-like-cells presented high affinity to aggregate
preferentially in ICM of microinjected embryos.
* Financial support: FAPESP - São Paulo, Brazil.
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CHEMICAL ENUCLEATION OF BOVINE OOCYTES BY COLCHICINE
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Chemical enucleation allows to overcome some important micromanipulation problems, permiting
quick and easy production of recipients cytoplasts for nuclear transfer (ELSHEIKH, J. Vet. Res., v.45,
p.217-220). This experiment aimed to evaluate enucleation rates promoted by colchicine, an antimitotic agent, capable of interfering on tubulin action, a protein that constitutes microtubules and
spindles, responsible for chromosome segregation. Oocytes obtained from slaughtered cows ovaries
and presenting homogeneous cytoplasm and compact cumulus were selected and transferred to fourwell plates Nunc® with 500µL of maturation medium [sodium bicarbonate-buffered (2.2mg/mL) TCM
199 with Earle’s salts (GibcoBRL), supplemented with 10% fetal calf serum, 1µg/mL FSH, 50µg/mL
hCG, 1µg/mL estradiol, 0.25mM sodium pyruvate and 75µg/mL amicacin] (50-60 oocytes/well), and
cultured at 38.5ºC and 5% CO2 in air. After 12 hours of IVM, the oocytes were submitted to the
following treatments: A) 0.5µM colchicine, B) 0.75µM colchicine, C) 1µM colchicine and D) control
group. After 24 hours of IVM, cumulus cells were removed with hyaluronidase 0.2%. Oocytes were
stained with Hoechst 33342 (10µg/mL) and enucleation rates were assessed under epifluorescence
microscope. Results were analyzed by ANOVA and means were tested by Duncan’s test. Statistical
analysis revealed difference (P<0.05) between control [3 spontaneously enucleated in 198 oocytes
(1.16 ± 1.66%)] and treated groups, were we observed: 41 enucleated in 244 oocytes treated in the
group A (17.10 ± 3.59%), 58 enucleated in 277 oocytes treated in the group B (21.19 ± 3.64%) and 46
enucleated in 275 oocytes treated in the group C (16.56 ± 4.69%). In previous studies, we observed
that higher concentrations of colchicine lead to DNA fragmentation. In murines, the chemical enucleation
has been well established, but the reason for this species-specificity difference are not understood.
More efforts are necessary to comprehend the biological process that drives to chromosome segregation,
especially in bovines.
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IN VITRO TRANSFECTION OF BOVINE MYOBLASTS FOR CELL-MEDIATED
GENE TRANSFER
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Myoblasts are mononucleated cells located between the basal lamina and sarcolemma of muscle and
contribute to repair and hypertrophy. Gene transfer to these cells is a potential tool for studying muscle
growth and development. Moreover, muscle is an recommended tissue for recombinant proteins delivery
because of its ability to incorporate and express foreign DNA. However, efficient strategies to genetic
manipulation of bovine myoblasts have not been developed. The aim of this study was to determine
the most efficient in vitro method for incorporation and expression of reporter gene in bovine muscle
cells. Myoblasts were isolated from semimembranosus and semitendinosus muscles of 6 months bovine
fetus. Primary culture cells was established in Dulbelco’s minimal essential medium (Sigma, MissouriUSA) containing 10% fetal bovine serum (Sigma, Missouri-USA) and 1% antibiotics. Myogenic cell
lines were identified by myotubes fusion assay and muscle specific marker, myostatin, by RT-PCR.
Four different protocols for transfection (Calcium Phosphate, eletroporation, and two commercial
cationic liposomes, Effectene®; Qiagen, California-USA and FuGENE 6; Roche, Indiana-USA) were
tested for their ability to transfect myoblasts with green fluorescent protein reporter gene under control
of CMV (cytomegalovirus) promoter in semiconfluent cultures. Fluorescence microscopy results showed
that cationic liposome is the most efficient methodology for bovine myoblast gene transfer becoming
a powerful tool for muscle growth and development studies.
Acknowledgement: FAPESP 03/0156-9
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FETAL EXPRESSION OF MYOSTATIN GENE IN NELORE
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The transforming growth factor-beta superfamily encompasses a large number of growth and
differentiation factors that plays important roles in regulating fetal development and maintaining tissue
homeostasis in adult animals. Myostatin is a member of this superfamily with a role in the control and
maintenance of the skeletal muscle mass. It is a secreted protein that acts as a negative regulator of
skeletal muscle growth. During embryogenesis, myostatin is expressed by cells in the myotome and in
developing skeletal muscle and regulate the final number of muscle fibers that are formed, becoming
an important factor on body development studies of animal production. The aim of this study was to
characterize the pattern of the myostatin gene expression in skeletal muscles during fetal development
in Nelore cattle, the most adapted breed in Brazil. Nelore fetuses from different stages of development
(20, 60, 90, 120, 150, 180, 210, 240 days of gestation) were obtained at slaughterhouse. Fragments of
approximately 5mm3 were excised from the semitendinosus muscle and stored in liquid N2. Total
RNA were extracted from these fragments with TRIZOL® (Invitrogen, California-USA) and RT-PCR
were performed with Superscript II first strand synthesis for RT-PCR (Invitrogen, California-USA)
utilizing 5ng of total RNA and oligo dT. Semi quantitative PCR reactions were patterned for myostatin
and glyseraldehyde-3-phosphate dehydrogenase - GAPDH (internal standard) genes. The samples was
submitted to semi quantitative PCR and the results showed that myostatin expression occurs since
early stages of muscle development (20 days) until final stages (240 days) showing that control in
muscle development is necessary in all stages of fetal life. A myostatin expression increase pattern was
observed at 210 and 240 days of gestation, suggesting that an accurate control should be performed
during the final developmental period.
Acknowledgement: FAPESP 03/0156-9
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Molecular biology techniques are being used to analyze bovine reproductive tissues in order to identify
the molecular components and mechanisms involved in differential gene expression. Transcriptome
and proteome analysis demand on very high quality purified macromolecules preparation and in some
cases the amount of biological samples is a limiting factor. For combined RNA, DNA and protein
isolation, 100mg bovine fetal ovarian and testicular samples were used for 1ml of phenol and guanidine
isothiocyanate extraction (TRIzol, Invitrogen Life Technologies). Tissues were fragmented into small
pieces and immediately placed into of TRIzol and homogenized. After complete removal of the aqueous
phase, which contained RNA, the interphase and phenolic phase from the initial homogenate were
isolate. Proteins were isolated from phenol-ethanol supernatant obtained after precipitation of DNA
with ethanol using guanidine hydrochloride in 95% ethanol. RNA and DNA concentration and A260/
A280nm ratio was determined by spectrophotometry. Protein concentration was measured by BCA
protein assay. RNA, DNA and protein yields were respectively 1.5µg/ml, 0.5µg/ml and 198µg/ml.
Formaldehyde-gel electrophoresis was performed for RNA samples and 2% agarose gel for DNA
samples. Protein was observed in 7% SDS page gel. Quality of RNA and DNA was measured by RTPCR (Reverse Transcriptase Polymerase Chain Reaction) and PCR (Polymerase Chain Reaction),
respectively. GAPDH, FSHR, LHR and GnRH genes were employed. Although the sensitivity of this
method is lower than direct isolation of DNA and protein, it was observed the time and cost saving
benefits of it as well as for allowing the preparation of RNA, DNA and protein from the same biological
sample.
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The different mechanisms involved in the protection of the fetus against the immune system of the
mother have been especially studied. In humans and mice, several studies have shown that the MHC
class Ib molecule binds to inhibitory receptors in NK cells protecting the trophoblast by blocking the
lysis action of these cells. In mice the expression of a gene denominated PED has been correlated to
embryo development and survival during preimplantation and gestation period. PED is part of the
MHC complex and its expression originates a class Ib protein, the Qa-2 antigen. In bovine, little is
known regarding the role and the importance of the BoLA genes complex during embryonic and fetal
development. The objective of this study was to identify the MHC class I molecule expression in
bovine placenta that could elucidate a new factor involved in the improvement of conception rate.
Placenta samples from nuclear transfer or normal mouse and bovine embryos were collected aseptically
and with extreme care to preserve the fetal-maternal interface. The samples were fixed and embedded
in paraffin. Cross-sections were placed on glass slides and were dewaxed, washed in PBS and incubated
for 30 min in 5% non-fat dry milk in PBS at 37ºC. Next, the sections were washed in 0.05 – 20%
Tween in PBS and incubated with FITC-conjugated mouse monoclonal anti-Qa-2 (clone 69h1-9-9,
eBioscience, San Diego, CA). Slides were washed with PBS and incubated with the secondary antibody
anti-FITC raised in rabbit (Alexa Fluor® 488, Molecular Probes, Oregon, USA) and washed again in
PBS. The slides were mounted with glycerin and visualized under an epifluorescence microscope
using a specific filter. The analysis of cells expressing or not the MHC class Ib antigens was performed
in murine (control) and bovine placentas by fluorescence activated cell sorting (FACs). All the procedure
for washing and cell separation was performed at 20ºC using RPMI 1640 culture medium at 37°C. The
cell suspension was incubated with the FITC-conjugated anti-Qa-2 antibody followed by the antiFITC antibody. As a negative control, cells were incubated only with FITC-conjugated anti-mouse
IgGs. Analysis of the slides submitted to immunohistochemistry with anti-Qa-2 antibody showed the
presence of few positive cells in the fetal-maternal interface in control mouse and abattoir collected
bovine tissues. However, an increase in the number of cells showing positive signal for the MHC class
Ib was possible to detect in the tissues from bovine produced by nuclear transfer. The FACs qualitative
analysis showed a greater expression of Qa-2 antigens in cells present in populations found during the
second trimester (19.54%) of bovine pregnancy when compared to the first (14%) and third (14%)
trimesters.
Financial support FAPESP.
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The reproductive physiology of cloned animals, including alterations that may occur in the placenta,
needs to be clarified. Our objective was to compare the morphology of normal and cloned bovine
placentae by gross morphology, light microscopy, transmission and scanning electron microscopy.
Cloned fetuses were produced by nuclear transfer of somatic or fetal cells. Our own data from normal
pregnancies served as controls. Placentomes, interplacentomal region and fetal membranes were
examined for gross morphology, light microscopy (haematoxylin and eosin, toluidine blue, Gomori’s
trichrome + paraldehyde-fucsin picrosirius, methylene blue plus basic fuchsin and a silver nitrate
solution), TEM and SEM. The placentomes (39) showed hemorrhagic chorioallantois areas. The diameter
of the placentomes (21cm), thickness (3,31cm) and weight (150g) were measured. On the fetal side,
the trunk of few vascular trees is formed by a single artery and two veins. They possesses a stem
villous inserted into vascular crypts in a maternal surface. The stem artery differ from the normal
gestation and the capillary system did not seem a very dense complex of fetal capillary loops and
sinusoidal dilatations, as a normal placentation. The fetal capillaries (5-10µm diameter) were smaller
than usually observed in normal cattle (7 a 12 µm - middle of the gestation). The maternal capillary
system looks more branched, surrounding the maternal crypts. Sinusoidal dilatations of the maternal
capillaries were observed and their diameter (9-14 µm) is significantly smaller than in normal gestations
(14-28 µm, 6th months of pregnancy). The villous seems to be short when they leave the maternal axis,
and a disorganized arrangement of the villous trees could be observed, as well as the materno-fetal
interface, suggesting a lack of architecture capable of support the fetal growth. Among the top of the
maternal axis and the basis of the fetal villi there was a large haemophagous area with contained
haematogenous pigment and consequently erytrophagocytosis by the epithelial cells of the trophoblastic
layer. The interplacentomal region showed hemohrragic areas in endometrium, near the endometrial
glands. The fetal membranes were edematous and the collagen fibers showed a large space between
itself due to hidrallantois. The trophoblastic epithelium of the chorioallantois possesses a basal well
stained nuclei and some trophoblastic cells showed altered nuclei. So, we can conclude that the cloned
bovine placentomes showed alterations in the vascular and arrangement patterns of maternal and fetal
villi. The diameter of the capillaries (9-14 µm) was smaller than the normal gestation (14-28 µm, 6th
months of pregnancy) and the total number of placentomes (39) is inferior than the normal gestations
(84 in Bos taurus and 89 in Bos indicus). The average of measure the placentomes was 21cm (diameter),
3,31cm (thickness), and the weight was 150g in contrast to normal gestation that the average of weight
was 89,87g. The hemohrragic areas in the materno-fetal interface and in endometrial glands of cloned
cattle placenta were aberrant in relation to the normal bovine placenta.
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The function of erytrophagocytosis observed after blood extravasation in the maternal-fetal interface
is indefinite various species, including the water buffalo. In ewe, this process had been hardly studied
and it occurs in the placentome arcade zone (top of maternal septa and basis of fetal villi), region where
the process is performed by the trophoblast. It is possible that iron is being transferred to the fetus
through the trophoblastic erytrophagocytosis in the hemophagous areas of the placenta and in the
endometrial glands. In this research we have been using placentomes and interplacentomal region of
buffaloes between 2-3, 4-5, 6-7, 8-9 and 10 months of pregnancy, fixed by perfusion with 10%
formaldehyde aqueous solution, 4% paraformoldehyde for light microscopy and 2,5% glutaraldehyde
for transmission electron microscopy, processed and stained for light microscopy (HE, Toluidine blue,
Gomori trichrome, hematoxilin - floxin, methilen blue – basic fucsin), histochemistry (Perls, PAS and
acid phosfatase reaction) and transmission electron microscopy. The haemophagous areas were present
in determined regions of the placentome, in which there were showing haemorragic areas between the
trophoblastic and uterine epithelium, in 4-10 months pregnant placentae. Erythrocytes had been found
inside trophoblastic cells, thus contributing to explain the erytrophagocytosis. The PAS reaction was
positive, staining mucoid substance, mainly in the basis of the fetal villi, trophoblastic binucleate cells
and in endometrial glands of the interplacentomal region. The Perls reaction to observe the ferric iron
was negative in the placenton and positive in the endometrial glands. The acid phosphatase reaction to
observe the phagocytosis was positive in the placenton as well as in the interplacentomal region. The
ultrastructure of the haemophagous areas revealed ingested erythrocytes inside the epithelial cells of
trophoblast in different phases of digestion and electrondensities, various endocitic vesicles, caveolae,
many lipid droplets, well-developed rough endoplasmic reticulum and large number of mitochondrias.
The endometrial glands epithelium of interplacentomal region is columnar type with microvilli and
basal nuclei.
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The objective of this study was to characterize the development of the embryonic in normal bovines
and thus to establish a microscopic pattern, contributing with future investigations in area of applied
biotechnology in an animal reproduction. We analyzed the microscopic aspects of chorion, allantois,
amnion and yolk sac in different phases of pregnancy and measured the “Crown-rump” of 28 animals.
After, were established the approximated ages according the Evans; Sack (1973) methodology. The
fetal membranes were fixed in 4% paraformoldehyde and 2.5% glutaraldehyde, usually processed and
embed in Histosec (Merck). The material were stained with H&E and submitted to PAS reaction. The
chorioallantoic membrane presented uni and binucleate globular cells with disorganized arrangement,
forming 3 to 4 layers. The nuclei presented well limited with ovoid shape, the cytoplasm were light
with well defined limits. The embryos with 10 days of pregnancy presented cells with nuclei and
cytoplasm, respectively with 10,3µm and 19,6µm. In the 15th day, the uninucleated cells measured
18,9µm and the binucleate 22,9µm, the nuclei presented 10,4µm and 10µm. In the 20th day, the binucleate
cells measured 19,3µm and the uninucleate 28,5µm. In the 30th day, showed cells with 17.9µm and
nuclei with 13,9µm. In the 40th day, the cells measured 22,5µm and the nuclei, 9,8µm. In contact with
the cellular portion, we observed the embrionic connective tissue, formed by the extra-embrionic
mesenchime with blood vessels of various diameters. In some sections we observed cells that constituite
the chorion layer, with the presence of citoplasmic positive granules to the PAS reaction. The amnion
was constituted by flattened cells or continue pavimentous, organized in simples pavimentous epithelium.
The yolk sac presented formed by cuboid and columnar cells. The epithelium form folds that projects
into the sac lumen. In a analyzed phases we could observed the transition of the transmission of maternalfetal transfer of metabolites and the beginning of formation of the chorionic villosits.
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The Tayassu tajacu (collared peccary) and the Tayassu peccari (white-lipped peccary) belong to the
Family Tayassuidae, the super family Suoidea, and the order Artiodactyla. The 90 cm length, 30 kg
collared peccary is the smallest peccary with a white collar around the neck. The biggest white-lipped
peccary is 110 cm long and weighs 40kg with a white lower jaw and throat bristles. The animals are
very well adapted in all Brazilian territory. Reproducing during all seasons along the year. The gestational
period ranges between 144-148 days for collared peccary to 156-162 for white-lipped peccary (Sowls,
The peccaries, 1984). Studies about reproductive physiology and morphology are necessary for the
development of the zootechnical exploration and the preservation of these species. These animals may
be excellent models to reproductive experimental studies in suiforms/suidae due to the morphological
similarity of some organs to swine and particular aspects of the reproductive process in this species.
The animals were obtained from São Pedro Farm, São Paulo and from CEMAS, Rio Grande do Norte.
Sixteen placentae of pregnant peccary in late gestation (T. tayassu n=13, and T. pecari n=3) have been
prepared for macroscopic, histological, light and electron microscopic. The immunolocalization of the
most potent vascular endothelial growth factor (VEGF) and its receptors VGFR-1 and VGFR-2 or Flt1 and KDR respectively is part of this study. The morphology of the genital organs of these animals
shows interesting aspects. The female reproductive organs are composed of the oval ovaries (1.6 cm),
long uterine tubes (9.2 cm) and bi-cornuated uterus. The uterus has two short uterine horns (11.5 cm),
turning ventrally in helix form, a short uterine body and a long cervix, with circular folds into the
cervical channel. The placenta of the peccary is epitheliochorial and diffuse. The allantochorionic sac
is fusiform and the geometric pattern of the materno-fetal interdigitation is diffuse and mutually folded.
The placenta in both species is indeciduated with areola-gland subunits for absorption of the uterine
glands secretion. VEGF, Flt-1 and KDR exhibited intense staining in the uterine epithelium, uterine
glandular epithelium and trophoblast. The endothelial cells and smooth muscle cells of the vessels in
maternal and fetal compartment were also immunoreactive. The VEGF-ligand-receptor system
participates in the regulations of porcine placentation (Winther et al. Placenta, 20, 35-43, 1999), and
we here show that these factors occur in peccary placenta in a similar or comparable way.
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This work had as objective studies the veined angioarchitecture of genital organs of bovine females
and possible existent anastomosis between the coming vases of the area of the vulva and vagina with
others related to the uterus and ovary, in the attempt of elucidating the existence of the mechanism for
which dose reduced of luteolitic agents can reach the ovary when administered through intra-vulvosubmucosal route (IVSM). Five genital organs were selected and collected at slaughterhouse, that
didn’t present evident pathologies and nor initial gestation. In the laboratory they were disposed in
trays, to room temperature, and a branch of the vein vaginal flow (close to the area flow of the vagina)
was located in the ventral surface of the organ and it received through a uretral stem no 6 about 100 mL
of physiologic serum (0.9% NaCl) for the complete retreat of blood. After such procedure, the branch
of the vein vaginal flow was infused with the intravascular radiografic contrast (Hipaque® M60% Schering-Plough, Brazil) in volumes that varied from 50 to 70mL, in the cranial sense to the organ.
The injection was continuous until that the veins were filled out and beginning distends. Soon afterwards,
the organs were submitted to x-rays and analyzed for the verification of possible existent veined
anastomosis between the area of the vagina and uterus. It was observed that the vein vaginal form an
intense anastomosis network in the ventral surface of the uterus among the right and left sides as
described by Ginther (1976, Veterinary Scope, v. 20, n. 1, p. 1-17). Additionally, anastomosis were
identified among the veins that drain the vagina and cervix with the veins of body, uterine horns and
uterus-ovarian vein (uterine main drainage). It is important to stand out that the infusions were
accomplished in a single sense (cranial) not presenting barriers caused by the strong veined valves in
the passage of the contrast, suggesting that the veined blood of the vagina and cervix are drained of the
genital organ not just for the vaginal vein, but also for the uterus-ovarian vein. These two vases end in
the internal iliac vein. It was ended that the genital organs of bovine females present anastomosis
among the branches of the vaginal vein and the veins that drain the cervix, body and uterine horns,
suggesting that a portion of luteolytic agents administered through IVSM can be transported directly
to the uterus and consequently to the ovary for a local route without reaching for the systemic circulation.
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The objective of this study was to evaluate the efficiency of three cryoprotectors: glycerol 1.4M (G-1,
n = 40); Ethylene Glycol 1.5M (G-II, n = 41 and Glycerol 1.4 M + sucrose 0.25 M (G-III, n = 45) for
freezing rabbit morulae and young blastocysts. The embryos were obtained by washing oviducts and
uterus three days after estrus with buffered solution (PBS) associated to BSA (0.4%). Embryos were
evaluated according to IETS and washed in 10 drops of PBS + BSA 0.4% and afterwards dripped in
the cryoprotector solution, for equilibration during 15 minutes at room temperature (28 ºC to 30 ºC).
The embryos were packaged into 0.25 ml straws, and plunged into a freezing chamber (Freezing L5000, Cryobiologic LTD) at –6º C; were seeding was performed. Afterwards temperature was decreased
at a rate of 0.3º C/minute until it reached –32º C. The embryos were thawed by exposure to air for 10
seconds and in water at 37º C for 20 seconds. Embryos were washed in PBS containing decreasing
amounts of crioprotectants (6.6; 3.3 and 0.0 M) and immediately washed in sucrose 0.50 M and further
in holding medium (Encare). The embryos were then cultured in TCM-199 + 20% BFS at 37º C; 5%
C02 and 90% humidity. Viability was defined as embryos reaching the expanded blastocyst stage 24
to 48 hours after culture. Embryo viability was significantly higher (P< 0.05) in embryos frozen in GII and G-III (80.5% and 82.2%) than those frozen in G-I (72.5%). It was concluded that the sucrose
associated with Glycerol demonstrated to be better than Glycerol and Etileno-glicol pure.
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Cryopreservation of mammalian embryos is a important tool for the application of reproductive
biotechnology. Recent technical improvements resulted in high cryosurvival of in vivo-produced mouse
embryos, however the maximum survival rates hasn’t achieved. Our goal was to compare different
trials for apoptosis detection and characterize and quantify the embryonic cell death, caused by
cryopreservation. Mouse embryos were collected, selected and separated in 3 groups: fresh, slow freezing
and vitrification. In the fresh group, embryos were fixed for each detection trial. In the slow-freezing
procedure, embryos were exposed to 10% Ethylene Glycol (EG) for 5 or 10 minutes. After loading, the
straws were placed into methanol at – 7°C for 5 minutes, seeded and after 5 minutes cooled at 0.5°C/
minute. After 10 minutes at – 31°C, the straws were plunged and stored in liquid nitrogen. For
vitrification method (EFS), a three step procedure was followed. Embryos were exposed to 10% EG
for 5 min. After that period, embryos were exposed to vitrification solution 40% of EG + 18% of Ficoll
+ 10% of sucrose (EFS) for 30s, and then plunged and stored in liquid nitrogen. Straws were thawed in
air for 10s, and then immersed in a 25°C water bath for 20s, for slow freezing group and directly in a
25oC water bath for 20s, for vitrification group. After warming, embryos were evaluated regarding
their quality and fixed either for double staining method using Hoechst and Propidium Iodide (H/IP) to
asses integrity of cell mambrane; Haematoxylin – Eosin staining (HE) for morphologic analyses and
cytoplasm fluorescence electron microscopy (MET) to observe ultrastructural characteristics of
apoptosis. The number of GI embryos recovered after warming was higher for slow–freezing group
(61,5%) than the vitrification group (29,5%). Vitrification group showed more dead cells (69,7%)
detected by H/IP trial, than slow-freezing (48,4%) and fresh (13,8%) groups (p<0,05 Wilcoxon‘s test).
Morphologic evaluation by HE trial revealed that vitrification and slow-freezing induced picnosis,
nuclear retraction and chromatin condensation. Mitotic pattern was observed in the fresh and slow
freezing group, but not at the vitrification group. Cytoplasm alteration at vitrification group (cytoplasm
scarce and degenerated cells) indicated oncosis, while in the slow freezing group, alterations such as
cytoplasm condensation and eosinophilic structures, indicated apoptosis. The ultrastructure morphology
visualized at MET, confirmed HE observations. Staining with HE showed being a efficient trial in
detecting oncosis and apoptosis in cryopreserved embryos. By these data, vitrification caused more
cellular injuries, with oncosis predomination and consequently low survival rate.
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This study was designed to evaluated the influence of the number of viable embryos produced by
flushing with the gestation rates. 416 embryos of excellent quality (grade 1) were used produced in a
same Center (Embryo Plus-South Africa), from Simental donors. Based on the number of embryos
produced by flushing, these were divided into 4 groups: Group 1 - until 5 embryos (n=97), Group 2 6 to 9 embryos (n=111), Group 3 - 10 to 15 embryos (n=109) and Group 4 - more than 15 embryos
(n=99). For freezing ethylene glycol 1,5 M without sucrose, was used (AB Technology-USA). For
thawing the straws were removed of N2, left in the air by 10 seconds and immersed in water bath at
32ºC for 30 seconds. It was used as recipients, crossbreed heifers with corporal score between 3 and 4
(scale 1-5), selected by the day of the estrus cycle (between 6 and 8) and for the characteristics of the
genital. The evaluations and embryo transfers were made by a same technician, using applicator device
transfer model Hannover and sanitary chemise (IMV™). The embryo was deposited more cranially
possible in the ipsilateral horn of the corpus luteum. The pregnancy diagnosis was made by rectal
palpation and transrectal ultrasound (Scanner Falcon™-Pie Medical) among 50 and 60 days after the
embryo transfer. The mean of rates gestation was 35.10%. The gestation rates was 30,93a%; 42.34a%;
41.28a% and 24.24b% for the groups 1, 2, 3 and 4, respectively (P<0.05 - χ2). Although similar
morphologic classification of the used embryos, when the number of embryos produced by flushing is
very high (up15 embryos), the gestation rates are lower, as is observed in fresh embryo transfers.
Probably the simple morphologic evaluation is not enough to evaluate the viability of the embryos in
these situations.
Key words: Bovine, frozen embryos, gestation rate.
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The present study objective to compare the gestation rates of frozen bovine embryos in different
development stages. 416 embryos of excellent quality (grade1) were used classified by developmental
stage in morula (M-n=79); early blastocyst (EB-n=136), blastocyst (B-n=103) and expanded blastocyst
(XB-n=98). The used embryos were produced in a same Center (Embryo Plus - Brits - South Africa),
from donors of the Simental breed by conventional superovulatory methods. For freezing 0,25ml straws
were used and ethylene glycol 1,5 M without sucrose as cryoprotectant solution (AB Technology).
For thawing the straws were removed of N2, left in the air by 10 seconds and put in water bath at 32ºC
for 30 seconds. It was used as recipients, crossbreed heifers with corporal score between 3 and 4 (scale
1-5), previously selected by the day of the estrous cycle (between 6 and 8) and for the genital
characteristics. The recipient evaluations and embryo transfers were made by a same technician, using
a device transfer model Hannover and sanitary chemises (IMV™). The embryo was deposited more
cranially possible in the ipsilateral horn to the corpus luteum. The gestation diagnosis was made by
rectal palpation and transrectal ultrasound (Scanner Falco™-Pie Medical) between 50 and 60 days
after the embryo transfer. The mean of pregnancy rate was of 35,10%. For embryos in the different
stages this value was 44,30%a; 31,07%b; 40,44%ab; 24,49%c (P<0.05-χ2), for embryos classified like
M; EB; B and XB, respectively. The results showed that embryos in stages less advanced of development,
as the morula, showed better results to the freezing when compared the other ones more advanced, as
the expanded blastocysts.
Key words: Bovine, frozen embryos, gestation rate.
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EFFECT OF THE INTERACTION BETWEEN FREEZING AND OTHER SOURCES OF
VARIATION ON PREGNANCY RATES OF F2 HOLSTEIN-GIR EMBRYOS
Freitas, C.1; Palhão, M.P.1; Viana, J.H.M.1; Arashiro, E.K.N.2; Nogueira, L.A.G.2; Sá, W.F.1
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Factors that can affect embryonic survival may be intrinsic or related to the recipient intra-uterine
environment. Interaction among these factors is essential for pregnancy establishment. The aim of this
study was to compare pregnancy rates obtained with F2 Holstein-Gir embryos, cryopreserved or not in
etilenoglicol, and of different quality degrees, developmental stages and synchrony with recipient
estrous cycle. Between February 2002 and may 2003, 347 inovulations were performed, using embryos
(180 frozen and 167 fresh) previously classified according to developmental stage and quality degree.
Embryo transfers were performed by non-surgical method, on days 6, 7 or 8 of estrous cycle, considering
day 0 as the day of recipient estrous. Differences on pregnancy rates were established by λ2 method.
There was no difference on pregnancy rate obtained with fresh or previously frozen embryos (60.5%
vs. 55.6%; P>0.05). For fresh transferred embryos, pregnancy rates were not affected by quality (64.7%
vs. 57.4% for grade I and II, respectively; P>0.05), developmental stage (48.6%, 65.2% and 65.4% for
morula, compact morula and blastocyst, respectively; P>0.05) or recipient synchrony (54.4%, 60.6%
and 62.2% for embryos transferred on days 6, 7 or 8, respectively; P>0.05). For frozen embryos, however,
higher pregnancy rates were obtained with grade I embryos (57.3% vs. 33.3%; P<0.05), with younger
embryos (60.2%a, 52.4%ab and 37.5%b for morulas, compact morulas and blastocysts, respectively;
P<0.05) and with a synchrony of 0 or - 24h (60.4% and 60.8% vs. 37.8% for transfers on days 6, 7 or
8, respectively; P<0.05). These results show that interaction between cryopreservation and other factors
may affect embryo transfer results.
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PREGNANCY RATES OF FRESH AND FROZEN-THAWED EMBRYOS
TRANSFERRED IN HIGH PRODUCTION HOLSTEIN COWS
Rodrigues, C.A.1, Ayres, H.2, Reis, E.L.2, Nichi, M.2, Bó, G.A.3, Baruselli, P.S.2
1
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Dairy cows raised under tropical conditions usually show decreased pregnancy rates in artificial
insemination (AI). Therefore the embryo transfer (ET) procedure may be useful to minimize this effect.
The aim of this study was to compare the conception rate of fresh and frozen-thawed embryo transferred
in high production Holstein cows (28.4 ± 2.3 kg/day). The present study was performed in a commercial
dairy farm (Agrindus S/A) located at Descalvado, Brazil. Data of 654 fresh and 1,406 frozen-thawed
embryo transfers during the years of 2000, 2001, 2002 and 2003 were used. The animals were submitted
to natural estrus detection and subsequent embryo transfer seven days later. The embryos were produced
by MOET. Data were analyzed by chi-square test. No interactions were observed between the year and
embryo used (fresh and frozen-thawed). The fresh embryos presented higher conception rate (P<0.05)
than the frozen-thawed embryos [45.6% (296/654)a vs. 38.8% (545/1,406)b]. The conception rates
according to the stage of development in fresh and frozen-thawed embryos were: 45.2% (196/434)a
and 40.2% (422/1050)b for morula (decrease of 5% on conception rate for frozen-thawed embryos;
CRFE; P<0.05); 48.7% (19/39)a and 31.5% (29/92)b for initial blastocyst (decrease of 17.2% on CRFE;
P<0.05); 48.5% (66/136)a and 36.3% (77/212)b for blastocyst (decrease of 12.2% on CRFE; P<0.05);
33.3% (15/45) and 32.7% (17/52) for expanded blastocyst (decrease of 0.6% on CRFE; P>0.05),
respectively. The results indicated that the fresh embryos presented higher conception rate than frozenthawed embryos transferred in high production Holstein cows raised under tropical condition. The
expanded blastocyst presented similar conception rate for fresh and frozen-thawed embryos.
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USE OF ETILENE-GLYCOL, DIMETHILSULFOXID AND DIMETHILFORMAMIDE
IN THE VITRIFICATION OF BOVINE EMBRYOS IN OPEN PULLED STRAWS
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With the objective of evaluating the effect of the cryoprotector in the embryonic viability after
vitrification, bovine blastocysts produced in vitro were vitrified in Open Pulled Straws (OPS) using
etilene-glycol (EG), dimethilsulfoxide (DMSO) and dimethilformamide (DF). The effect of the addition
of Cytocalasin B (CitB) was also analyzed. For production of the blastocysts, bovine oocytes were
aspired of slaughterhouse ovaries and matured (day D-1), fertilized (day D0) and cultured in vitro. In
the D7 of culture, 481 blastocysts were randomly divided in eight groups: EG+DMSO,
EG+DMSO+CitB, EG+DF, EG+DF+CitB, DF+DMSO, DF+DMSO+CitB, GC (control of non vitrified
embryos) and GC+CitB (control of non vitrified embryos exposed to the CitB). In accordance with the
group, embryos were exposed or not to a solution with 5mg/ml CitB during 20 minutes before being
exposed to the cryoprotectors. The vitrification solution was composed by H-TCM 199 supplemented
with 20% fetal calf serum (SFB), 20% of cryoprotector and 0,5M trehalose. Each embryo was loaded
in the OPS and immediately immersed in liquid nitrogen. Warming was performed in a heated 0.25M
trehalose solution for five minutes at 39ºC. The embryos were transferred to a 0.15M trehalose solution
for an extra five minutes, and then to H-TCM199 +20%SFB. After heating the same embryos returned
to culture per more two days, and the re-expansion rates of the blastocysts were analyzed on D9. The
statistics analysis was carried by test of Tukey for multiple comparisons, with p<0.05, where groups
with at least one same letter do not differ. The re-expansion rates of groups EG+DMSO (0/61, 0%d),
EG+DMSO+CitB (0/57, 0% cd), EG+DF+CitB (0/61, 0% d), DF+DMSO (4/54, 7.4% d) and
DF+DMSO+CitB (0/64, 0%d) presented no statistic differences, and were lower than the one observed
for groups GC (38/70, 54.3%ab) and GC+CitB (17/57, 29.8%ab). The re-expansion rates of EG+DF (6/
57, 10.5%bc) differed from EG+DMSO, EG+DF+CitB, DF+DMSO and DF+DMSO+CitB, but were
similar to the ones observed in GC and GC+Cit B. These results showed that the exposition of the
bovine embryos to Cytocalasin B apparently diminishes the re-expansion rates when compared with
the non exposed embryos. Between the studied groups the re-expansion rates of the GC and GC+CitB
do not differ from group EG+DF, in which the cryoprotector association showed a benefical effect to
the embryo in the vitrification process. However, studies of different protocols of cryopreservation
aiming better re-expansion rates of blastocysts after vitrification still are needed .
Acknowledgements: FAPESP, FRIGOL slaughterhouse and Lídia Raquel de Carvalho (Dep. Biostatistic
IB/UNESP).
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CRYOPRESERVATION AND IN VITRO CULTURE OF SHEEP
PREANTRAL FOLLICLES
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This study evaluated the viability of sheep preantral follicles (PF) cultured just after collection or after
exposure and/or freezing using 1.5 M DMSO and EG. Each pair of sheep ovary was submitted to
follicular isolation. The obtained suspension was divided into 15 parts, and one of them was immediately
analyzed using trypan blue (control). From the remaining 14 aliquots, two were cultured for 1 and 5
days, six only exposed to cryoprotectant agent (CPA) and six frozen. After exposure and freezing, one
aliquot was analyzed and the others cultured for 1 and 5 days. At the end of each treatment, the PF
were classified into viable and not viable and the follicular diameter was measured. The percentage of
viable PF as well as the mean diameter were compared using Chi-square and Tukey tests, respectively,
at 5% of probability. At days 0 and 1, there was a significant reduction of viable PF after exposure (65
and 62%) and freezing (51 and 52%) in relation to fresh PF (91 and 71%). Comparing treatments after
5 days, there was a significant reduction of viable frozen PF (42%) in relation to fresh (60%) and
exposed PF (56%). For fresh PF, there was a significant reduction on the percentage of viable PF after
1 day of culture. The lost of viability was progressive until day 5. For PF only exposed to CPA as well
as for the frozen ones, it was possible to observe a significant reduction on the percentage of viable PF
at days 1 and 5 compared to day 0. When the culture was performed using exposed preantral follicles,
the diameter growth was observed after Day 1 of culture and kept without alteration until the Day 5.
However, analyzing the cultured after freezing, it was possible to verify that there was no significant
follicular growth. Comparing the treatments at days 1 and 5, it was observed that fresh or exposed
cultured PF showed similar growth rates and both were significantly higher compared to frozen PF. In
conclusion, freezing procedure affected the capacity of sheep PF to be cultured in vitro.
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TRANSFER OF IN VITRO PRODUCED BOVINE EMBRYOS : EFFECT OF
TRANSPORT AND VITRIFICATION
Mezzalira, A.; Santos, R.M.; Barreta, M.; Cucco, D.; Mezzalira, J.C.;
Wentz, K.C.; Cruz, F.B.
Laboratório de Reprodução Animal Prof. Assis Roberto de Bem – CAV Universidade do Estado de
Santa Catarina –UDESC Lages SC Brasil E-mail mezzalira@cav.udesc.br
To evaluate the viability of vitrification and transport, in vitro produced embryos (IVP) fresh (n=30) or
vitrified (n=30) were transferred to synchronous recipients. Ovaries of six Devon cows (four stimulated
with 70mg of FSH - Folltropin®) were transported to the laboratory and submitted to slicing. The
search and selection of oocytes was in TCM 199 medium added of Hepes and 10% SFB. It was obtained
39 oocytes/cow in hormone treated group, and 17 oocytes/cow in no treated group. Maturation was
performed in TCM 199 Earle salts medium, with estrous cow serum (ECS), at 39°C, with 5% of CO2
and 95% of relative humidity atmosphere, for 24 hours. Fertilization was performed with frozenthawed semen, selected by swim-up process, in Talp-Sperm medium, with 1 x 106 spermatozoa/mL.
The incubation time of oocytes and spermatozoa was 18-22 hours, in 400mL of Talp-Fert medium,
added of 30µg of Heparin. Culture was performed in SOFaaci medium, for 192 hours, and the embryo
evaluation performed at day 7 and 8. Fifteen embryos on Blastocyst (Bl) and expanded Blastocyst
(Bx) stage were loaded in straws containing TCM-Hepes + 10% ECS, and transported during 6 hours
at room temperature (22 - 25°C), when they were transferred to synchronous recipients. Another fifteen
embryos in Bl and Bx stage were vitrified in open pulled straws (OPS), through the exposure to a
solution of 50µL of EG and 50µL of DMSO, in 400µL of TCM Hepes, for 60 seconds. Just after, they
were transferred to a vitrification solution containing 100µL of EG and 100µL of DMSO, in 300µL of
TCM Hepes, for 20 seconds. The rewarming was performed at 37-38oC, by 5 minutes exposure to
decreasing solutions of sucrose (0.30M and 0.15M). Embryos (15 fresh and 15 vitrified) were transferred
after 6 hours of transport at room temperature (22 - 25°C). The pregnancy rates, evaluated by ultrasonography 35 days after embryo transfer were 33.3% (5/15) for both groups. Our results demonstrate
that it is possible to transport in vitro produced embryos, vitrified or not, for up to 6 hours periods, with
satisfactory results, and that vitrification is an adequate method for cryopreservation of these embryos.
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VIABILITY OF BOVINE OOCYTES IN VITRO MATURED EXPOSED IN
TREHALOSE SOLUTION
Martins, R.P.1; Dias, A.J.B.1; Quirino, C.R.1
Setor de Reprodução Animal, Laboratório de Melhoramento Genético Animal-CCTA Universidade Estadual do Norte Fluminense, Campos dos Goytacazes - RJ,Brasil Email:roseane@uenf.br
During the cryopreservation procedures the cells are exposed to cryoprotectant solutions, that although
necessary, they can cause toxic and osmotic effect. In the search for less toxic cryoprotectors, some
substances have been tested. Lately trehalose has been used in the cryopreservation of tissues, cells
and gametes, with promising results in function of its capacity of plasmatic membrane stabilization.
But, this dyssacaride is a not penetrating cryoprotector, and can cause osmotic effects for extreme
dehydration of the oocytes. To evaluate the capacity of bovine oocytes to support the dehydration
obtained for hypertonic solution of trehalose, these gametes were exposed to solution of different
concentration of this sugar. For this, ovaries were obtained from slaughterhouse and the oocytes classified
in I and II type were matured in vitro ( TCM-199 + 10% fetal calf serum, 5.0µg/mL of LH, 0.5µg/mL
of FSH, 100UI/mL de peniciline, 100µg/mL of streptomicine ) for 22 hours. Later they had been
separated in three groups and displayed by a period of 10 min to each one of the trehalose solutions.
Oocytes placed in higher concentrations had passed previously for the lowest concentrations . The
rehydration was made in decreasing concentrations of trehalose, of inverse form from the dehydration,
also during 10 min .Every two minutes, the image of the oocytes was captured and carried through the
measure of the diameter (horizontal distance), with aid of the computational program AnalySIS. The
maximum reduction measure was of 14.5%; 21.0% and 29.1% for oocytes displayed to the concentrations
of 0.15M; 0.35M and 0.50M respectively. After the rehydration, 395 oocytes had been stained by
Trypan Blue (0.4%) in PBS for 5 min, for evaluation of the plasmatic membrane integrity. Oocytes
with normal membrane had been observed in 95.0% (n=99); 91.0%(n=89); 86.0%(n=103);
80.0%(n=104) for the control group (without exposition); 0.15M; 0.35M and 0.50M of trehalose,
respectively. To verify the in vitro development capacity, oocytes in vitro matured, were exposed to
a 0.35M trehalose solution, as above, in vitro fertilized and cultured. The results were analyzed by the
ANOVA (PROC GLM, SAS, 1996). The averages of the treatments were compared by Tukey test,
with 5% significance level. In this concentration, average values of the cleavage rate (66.4% ± 10.6
and 68.3% ± 8.7) and embryos rate in D7 (33.9%± 9.8 and 33.3% ± 12.2), respectively for the treated
group (trehalose) and the control group did not present difference (P>0.05). In the conditions of this
work, trehalose did not present deleterious effect for bovine oocytes in vitro matured, in solutions
until 0,35M. Alternative studies of its cryoprotectant capacity and the possibility of its introduction in
the cytoplasm of the oocytes must be tested, aiming to define more efficient protocols for the
cryopreservation of these cells.
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IN VITRO PENETRATION OF VITRIFIED SWINE OOCYTES USING
SWINE SEMEN STORED FOR UP TO 72h
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The in vitro penetration test (IVPT) can evaluate the potential penetration and fertilizing capacity of
swine semen samples using oocytes stored in NL2. This study had the objective of evaluating changes
in potential fertilizing capacity estimated through sperm motility and morphology, hypoosmotic sweeling
test (HOST), thermal stress test (TST), and IVPT using semen samples stored at 17 oC and evaluated at
4 different storage periods (0, 24, 48 and 72 h). The IVPT was based on the in vitro penetration rate
(IVPR) of vitrified swine oocytes incubated in CO2 by homollogous spermatozoa. Semen samples
were collected from two boars with known fertiltity. Each boar contributed with two semen samples.
All the evaluations followed procedures described elsewhere (Macedo M.C Jr. et al 2002, M.S.
Dissertation. Faculdade de Veterinária–UFPEL, Pelotas-RS). Results of sperm motility and
morphology, HOST and TST across storage periods were evaluated by analysis of variance and
comparison of means through the LSD test. Results of IVPT were evaluated through the chi-square
test. Evaluation of sperm motility and morphology, HOST and TST did not identify any difference in
semen quality across storage periods (P>0.05) for neither boar. According to the IVPT, the IVPR was
reduced as storage period increased (P<0.05) for both boars. However, such decrease followed a different
pattern for each boar. For Boar A, IVPR at 0 and after 24 h of storage (100.0% and 98.1%, respectively)
and after 48 and 72 h storage (66.0% and 53.3%, respectively) did not differ (P>0.05), but IVPR were
lower after 48 and 72 h than for earlier periods (P<0.05). For Boar B, IVPR after 24, 48 and 72 h of
storage (34.3%, 28.3% and 24.0%, respectively) were lower (P<0.05) than at 0 h (50.6%), but no
further differences were observed after 24 h of storage (P>0.05). Thus, the IVPT using vitrified swine
oocytes was the only method capable to discriminate changes in potential fertilizing capacity of semen
samples stored during 72 h.
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THE INFLUENCE OF COLLECTION METHODS ON THE SEMINAL
PARAMETERS OF SANTA INES RAMS.
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The artificial insemination, for being easy to diffuse desirable characteristics of a reproducer, is used
as a necessary tool in the genetic improvement of a flock. However, the method of semen collection
can interfere negatively on the seminal parameters, reducing its viability. The semen collection is
made through the electroejaculation (EE) or with the use of an artificial vagina (AV). The fact that a
female in oestrus or dummy is not needed is the main advantage of EE on the AV. However, the
collection using AV is the one that best resembles the natural coitus, propitiating ejaculates with seminal
parameters closer the physiologic. The aim of this study was to evaluate the influence of the semen
collection methods on the volume (VOL), motility (MOT), vigour (VIG), wave motion (WM),
concentration (CONC), larger defects (LD), smaller defects (SD) and total defects (TD) of ejaculates
of Santa Ines rams. Moreover, it had the objective to verify the correlations between the collection
methods and all the seminal parameters, previously cited. To do so, 125 breeding rams were used, 81
of which had the semen collected by EE and 44 with the use of the AV. Statistical analyses were
performed using the SAS software version 6.1. Comparing the collection methods (AV x EE), it was
observed a great difference (P<0.05) in the following parameters: VOL (1.22 ± 0.51 x 1.51 ± 0.77mL),
MOT (77.5 ± 10.81 x 72.9 ± 11.20%), WM (3.5 ± 0.65 x 3.1 ± 0.97), CONC (3,373x106 ± 1,876.70 x
641x106 ± 1,015.15sptz/mL) and TD (5.18 ± 3.87 x 8.83 ± 10.66%). There are no difference (P>0.05)
to VIG (3.46 ± 0.55 x 3.28 ± 0.65), LD (3.43 ± 4.01 x 4.92 ± 4.23%) and SD (1.75 ± 1.41 x 2.44 ±
2.58%). The significant correlations between the seminal parameters, when the semen was collected
with AV, were: VOL/SD (r=0.32; P<0.05), CONC/WM (r=0.30; P<0.05), MOT/VIG (r=0.85;
P=0.0001), MOT/WM (r=0.54; P=0.0001), MOT/LD (r=-0.30; P<0.05), MOT/TD (r=-0.34; P<0.05),
VIG/WM (r=0.57; P=0.0001) e LD/TD (r=0.93; P=0.0001). However, in the collection by EE, the
correlations were: VOL/CONC (r=-0.31; P<0.005), VOL/SD (r=0.28; P>0.005), MOT/VIG (r=0.75;
P=0.0001), MOT/WM (r=0.53; P=0.0001), MOT/LD (r=-0.32; P<0.005), MOT/SD (r=-0.23;
P<0.05), MOT/TD (r=-0.34; P<0.005), VIG/WM (r=0.52; P=0.0001), VIG/LD (r=-0.25; P<0.05),
VIG/SD (r=-0.30; P>0.005), VIG/TD (r=-0.36; P>0.0005), LD/TD (r=-0.25; P<0.05) and SD/TD
(r=-0.38; P=0.0005). The EE exercised great influence on the CONC parameter, what can be justified
for the coefficient of variation (158.13%) verified. These results demonstrate that the semen collection
with AV maintains the seminal parameters within the physiological values for the ovine species and
should be chosen, when it is desirable to get an ejaculate for cryopreservation or to be used in
superovulation programs for embryos transfer.
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INTRACELLULAR CALCIUM CONCENTRATION IN SPERMATOZOA
TREATED WITH CALCIUM ION CHANNEL BLOCKERS *
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There are reports about calcium ion channel blockers of anti-hypertension therapeutic use causing
male infertility, because calcium ions are important for sperm capacitation and acrosome reaction. The
main goal of this experiment was to verify the influence of L-type voltage-dependent calcium channel
blockers: verapamil, nifedipine and diltiazem in cytoplasmatic free calcium concentration in hamster
spermatozoa. The collection of the spermatozoa was proceeded according to Bavister (Gam. Res.,
23:139-58, 1989). Spermatozoa were transferred to TALP calcium free medium (pH 7.4) at 37oC, and
after sperm viability verify, the concentration was adjusted for 35 x 106 sperm/mL. Spermatozoa were
incubated for 30 min in this medium containing 10µM FLUO-3 AM (Sigma-Aldrich, St. Louis, MO,
F-6142) under a humidified atmosphere with 5% CO2 at 37oC. After loading, they were centrifuged for
4 min at 300xg (1500 rpm) and removed the supernatant. Spermatozoa were resuspended in 6mL
TALP calcium free medium (6x106 sperm/mL), plus BSA (3mg/mL) and PHE (10µL/mL). In 2mL of
this medium, fluorescence intensity was measured for 720 sec in spectrofluorometer (Hitachi F-4500,
Japan) (excitation wavelength of 496nm and emission of 525nm) at 37oC and under magnetic mixed.
In the spectrofluorometer system, 50µM calcium ion blocker (verapamil, nifedipine or diltiazem) were
added after 120 sec, 2µM calcium ion after 280 sec and 3µM calcium ionophore A23187 (SigmaAldrich, C-7522) after 200 sec. In the control group calcium antagonists were not added, and five
repetitions (animals) were performed for each group (control group x calcium blocker group). Calculation
of intracellular calcium was based on equation described by Grynkiewicz et al. (J. Biol. Chem., 260:344050, 1985). The results were analyzed by ANOVA (p<0.05), at 100 sec after extracellular calcium
added. The intracellular calcium averages in spermatozoa in control group (3.62µM) were significantly
higher than in the verapamil (0.45µM), nifedipine (0.46µM) and diltiazem (0.40µM) groups. All calcium
channel blockers inhibited external calcium entrance by voltage-dependent calcium channels. It is
concluded that, there were calcium ion channels with sensibility to L-type voltage-dependent calcium
ion channel blockers in the plasmatic membrane of spermatozoa, thus anti-hypertension therapy can
disturb sperm capacitation and acrosome reaction and, consequently, male fertility.
* Financial support: FAPESP - São Paulo, Brazil.
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ADJUSTING SPERM CONCENTRATION USED TO INSEMINATE
SUPERSTIMULATED NELORE COWS, IN ORDER TO AVOID DECLINE
IN EMBRYO PRODUCTION
Nogueira, M.F.G.* ; Barros, C.M.
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The quantity and quality of semen may affect conception rate after artificial insemination (AI). The
concentration of motile spermatozoa, after thawing, varies according to the sire and lot of frozen
semen used. The minimum amount of spermatozoa present in a semen straw was determined have in
mind the fertilization of one animal during a regular estrous cycle. However, superestimulation of
embryo donors results in the availability of much more oocytes (in average 10-20) for fertilization,
than a regular AI (1 oocyte). The purpose of the present work was to verify if by adjusting the
concentration of motile spermatozoa, in straws with low sperm concentration, the percentage of viable
embryos is comparable to those obtained using straws with high sperm concentration after thawing.
Nelore cows were superstimulated with a protocol coined P36 (Barros, Porto and Nogueira,
Theriogenology, 59:524, 2003), in which the ovulation is induced by exogenous LH (25 mg, Lutropin®),
administered 36 h after PGF2α. One sample of each lot of semen was analyzed by CASA (ComputerAssisted Semen Analysis), and motile sperm concentration, after thawing, was adjusted to a minimum
of 25-30x106 spermatozoa, which is approximately 3x higher than the sperm concentration used for a
regular AI. Fixed-time AI (FTAI) was performed 12, 24 and sometimes 36 h after exogenous LH. The
number of semen straws necessary to obtain at least 25x106 spermatozoa varied from 2 to 6 (Groups 2,
3, 4, 5 and 6). The number of FTAI was adjusted according to the number of straws used, i.e., 2 straws
(FTAI 12 and 24 h after LH), and 3 or more straws (12, 24 and 36 h after LH). Mean total structures
(oocytes, viable and degenerate embryos), mean viable embryos per flushing, and viability rate
(percentage of viable embryos/total structures) were: 12.2; 8.9 and 73.6% (Group 2, n=19 flushings);
13.5; 9.6 and 70.9% (Group 3, n=104); 13.3; 9.4 and 70.9% (Group 4, n=22); 5.5; 4.0 and 72.7%
(Group 5, n=4); 24.0; 13.0 and 54.2% (Group 6, n=1). When the results from Groups 4, 5 and 6 were
polled total structures, viable embryos, and viability rate were: 12.5; 8.7 and 69.8% (n=27). These
results were similar to those obtained from groups 2 and 3 (p=0.61). Additionally there was no significant
difference among groups 2 to 6 (p=0.17). It is concluded that by adjusting the concentration of motile
spermatozoa, in straws with low sperm concentration, the viability rate and number of viable embryos
are comparable to those obtained using semen with high sperm concentration. *Fellowship from FAPESP
(São Paulo).
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EFFECT OF SPERMATOZOA NUMBER, SITE OF SEMEN DEPOSITION AND
SPERMATOZOA SELECTION BY PERCOLL ON THE POST INSEMINATION
UTERINE INFLAMMATORY RESPONSE WITH STALLION FROZEN SEMEN
Gomes, G.M.1; Leão, K.M.1; Macedo, L.P.1; Jacob, J.C.F.2; Papa, F.O.1;
Oliveira, J.V.1; Alvarenga, M.A1.
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It has been well documented that spermatozoa, rather than bacteria, are responsible for an acute
inflammatory response in the equine uterus after insemination. The aim of this study was to evaluate
the influence of spermatozoa number, spermatozoa selection by Percoll gradient, site of semen deposition
and histeroscopic uterotubal junction insemination on post-breeding endometritis in mare using frozen
stallion sperm., This experiment was conducted, during the breeding season, with twenty reproductively
normal cycling mares. When the ovulatory follicle reached 35-40 mm, 2500 UI hCG (Vetecor®, CalierSP) was administered i.v., and then, ovarian follicular activity was monitored four times a day by
ultrasonography. Frozen thawed semen from one fertile stallion was used. Mares were inseminated 06 hours post ovulation. Twenty five inseminations were performed, fifteen were inseminated in the
uterine body and ten inseminations with endoscopy on uterotubal junction. At the time of insemination,
mares were assigned to one of five treatments: GR1 (n=5) conventional insemination (uterine body)
with 800 million total motility; GR2 (n=5) conventional insemination depositing 40 million motile
(non-selected by Percoll gradient) spermatozoa in the uterine body; GR3 (n=5) histeroscopic
insemination onto the uterotubal junction using 40 million motile (non-selected) spermatozoa. GR4
(n=5) histeroscopic insemination onto the uterotubal junction using 40 million motile selected sperm
by Percoll gradient (90:45%). GR5 (n=5) conventional insemination depositing 40 million motile
sperm selected by Percoll gradient (90:45%) in the body uterine. After 8 and 24 hours the intensity of
post-breeding endometritis in each experimental group was monitored by cytology. The statistical
analysis was examined using ANOVA. The cytological evaluation detected a higher (p<0.05)
inflammation with conventional frozen semen dose compared with low dose. The inflammatory reaction
was similar (p>0.05) between GR2 (depositing non-selected spermatozoa in the uterine body), GR3
(histeroscopic insemination with non-selected spermatozoa) and GR5 (sperm selected by Percoll gradient
deposited in the uterine body). The inflammatory response was lower (p<0.05) with histeroscopic
insemination than conventional insemination with usual frozen semen dose (GR1). No statistic difference
was found between selected and non-selected spermatozoa on inflammatory response. These results
showed that the spermatozoa number has an important participation on post-breeding endometritis and
that spermatozoa selected by Percoll gradient do not decrease the inflammatory reaction. Histeroscopic
insemination demonstrated to be a non-aggressive and probably the fertility rate would not be affected
with this technique as observed by Gomes et al., 2003 (Rev. Bras. Reprod. Anim. v.28, n.4, p.287288). FINANCIAL SUPPORT: FAPESP
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EFFECT OF SIRE ON PREGNANCY LOSS IN LACTATING HOLSTEIN COWS
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1

DPEA – FMVZ/UNESP, Botucatu SP, 18618-000. 2Fazenda São João, Inhaúma, M.G.
vasconcelos@fca.unesp.br

Efficient producing dairy cows are cows with higher production of milk per day of calving interval.
Pregnancy loss between days 28 and 98 is around 20% in lactating Holstein dairy cows
(VASCONCELOS et al., Biol. of Reprod., suppl.1; v.56; p.140; 1997). The objective of this trial was
to evaluate if sire or sire breed could influence the pregnancy loss in lactating dairy cows. This study
was done in Fazenda São João, Inhaúma, MG, from January to February of 2004 and used data of 279
pregnant cows (producing 25.3 ± 8.94 Kg/day and 259.9 ± 152.30 days postpartum in the day of AI),
pregnant of 3 Gir sires (201 cows) and 2 Holstein sires (78 cows). Pregnancy was evaluated by ultrasound
between days 28 and 35 after AI. The animals were checked again, by rectal palpation between days 70
and 84 after AI. Pregnancy loss was considered if the cows returned to estrus or were open in the
second diagnose. Data were analyzed by GLM, and was included in the model the variables sire, sire
breed (Gir vs. Holstein), days postpartum, milk production of seven days before AI, parity, type of
insemination (TAI vs. AI 12 hours after estrus detection). There was no effect of sire breed on pregnancy
loss (15.38 ± 3.93% for Holstein sires vs. 13.43 ± 2.45% for Gir sires). It is interesting that sire
affected (P<0.05) pregnancy loss, and the Gir sires had pregnancy loss of: 18.6 ± 5.24% (sire 1); 8.1 ±
3.99% (sire 2) and 15.47 ± 3.75% (sire 3) and Holstein sires of: 10.0 ± 4.44% (sire 1) and 33.3 ± 8.10%
(sire 2). There was no effect of type of insemination (16.9 ± 3.45% for TAI vs. 17.2 ± 2.95% for AI 12
hours after estrus detection) on pregnancy loss. The variables days postpartum, milk production of
seven days before AI and parity did not influence pregnancy loss. These data suggest that some sires
have larger effect on pregnancy maintenance, independent of the breed. These sires should be detected
and strategically used to increase pregnancy in lactating Holstein dairy cows.
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BULL EFFECT ON IN VITRO PRODUCTION OF GIROLANDO BOVINE EMBRYOS
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Gir is a breed of great importance for milk production in tropical countries, and the use of in vitro
production (IVP) of embryos may increase intensity of selection for this particular breed, besides
shortening of the interval between generations. The objective of this study was to evaluate the efficiency
of semen from six Gir bulls on in vitro production of bovine embryos. Four repetitions were
accomplished, oocytes (n=5256) were collected by aspiration of 2-8mm diameter follicles from
slaughterhouse Holstein ovaries, from which only degenerated oocytes were discarded. In vitro
maturation was performed in 400ul of MPM medium plus rFSHh for 24h at 39oC with 5% CO2 in air
at maximum relative humidity. Unfrozen semen was submitted to Percoll gradients (30, 60 and 90%)
and fertilization achieved with 1x106 sptz./ml. In vitro fertilization (IVF) was performed in FERT
TALP medium plus BSA, piruvate and 10ug of heparin/ml for 18-22 hours under the same atmospheric
conditions of IVM. In vitro culture was conducted in CR1 medium supplemented with 10% estrous
cow serum and cultured for six days. Cleavage (d2) and blastocyst rates (d7) were analyzed by Chisquare, considering day zero (d0) as the day of fertilization. Cleavage rates were 74% (401/540), 55%
(843/1519), 51% (1003/1954); 48% (225/466); 42% (204/484) and 26% (77/293) for T1, T2, T3, T4,
T5 and T6, respectively, being similar between T3 and T4, as well as between T4 and T5, which
differed from the rest. Embryo development rates were 25%, 11%, 16%, 10%, 6% and 6% for bulls
T1, T2, T3, T4, T5 and T6, respectively. Embryo development was similar only between bulls T2 and
T4, and T5 and T6, which evidenced the bull effect over production rates. Results obtained suggest
that breeders destined for programs involving in vitro production of embryos should be previously
tested in order to optimize rates of embryo production.
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EVALUATION OF DIFFERENT ARTIFICIAL INSEMINATION TECHNIQUES
USING LOW NUMBER OF SPERMATOZOA IN MARES
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There is a great interest in the development of techniques that would improve fertility rates in horses,
with the utilization of a small number of spermatozoa, especially for frozen semen application. The
objective of this work, was to determined the fertility rates obtained using different artificial insemination
techniques with low number of spermatozoa. The same mares were used in all experimental groups:
Group I (GI; n=20), conventional insemination (uterine body); Group II (GII; n=20), insemination at
the tip of the uterine horn, at the same side of ovulation; Group III (GIII; n=20), hysteroscopic
insemination, the semen was deposited on the utero tubal junction, at the same side of ovulation, using
an endoscopy; Group IV (GIV; n=20), intrafollicular insemination, by transvaginal ultrasonography
system, with disposable needle. The ovary was manipulated per rectum and the dominant follicle
positioned on the biopsy line, from the ultrasound monitor, the vaginal and follicular walls were
punctured and the semen was deposited inside the pre-ovulatory follicle; Group V (GV; n=20),
intraperitoneal insemination, with the same equipment used in GIV, the ovary was positioned under
the biopsy line and when the vaginal wall was punctured, the semen was deposited over the ovary. The
inseminations of GI, GII, GIII and GIV were performed with 20x106 motile spermatozoa (0,5 mL)
from one stallion frozen semen. The semen was thawed by 46oC/20 seconds. The inseminations of GV
were performed with 100x106 mobile spermatozoa (2,0 mL), with fresh semen from the same stallion
used in the other groups. After collected, the semen was diluted 1:1 with Emcare (ICPbio Limited,
Auckland, New Zeland), centrifuged by 10 minutes/600g and the final pellet was diluted with Emcare
for a final concentration of 50x106/mL. When the follicle achieved 35mm of diameter, the mares
received 2500 UI (e.v.) of hCG (Vetecor, Callier, São Paulo-SP, Brazil), 30 hours after ovulation
induction the follicular control was performed each 6 hours. The inseminations of GI, GII and GIII
were performed after ovulation detection and in groups GIV and GV when the proximity of ovulation
was detected. Because of mares were inseminated in all experimental groups, the Cochran statistical
test was used to compare the fertility rates between the groups. The pregnancy rate of GI, GII and GIII
were respectively 15%, 40% and 45%. In spite of numeric difference, no statistical difference was
observed between GI, GII and GIII. In groups GIV and GV no pregnancy was detected. We concluded
that hysteroscopic insemination and insemination at the tip of uterine horn were efficient for the
utilization of a low dose from stallion frozen semen. More studies are necessary to determine the
reasons for the failure and to improve the intrafollicular and intraperitoneal artificial insemination
techniques. Supported by FAPESP.
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EFFECT OF DIFFERENTS BLOOD COMPOUNDS ON EQUINE
SPERMATIC MOTILITY.
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Hemospermy or hematospermy means the presence of blood on semen where its aspect became pink
or red. The effects of hemospermy in a breeding program are devastating, and stallions with overt
hemorrhage into each ejaculate are considered infertile or highly sub-fertile. Some pathologies as
urethral process damages, vascular defects on genital tract, prostate or ejaculate duct calculi, deferent
duct and seminal vesicle blockage, prostate or deferente duct cysts, squamous cell carcinoma and
bacteria infections caused mainly by Streptococcus sp., E. coli and Pseudomonas aeruginosa has as
consequence hemospermy. Therefore, the fact that hemospermy is present in a large variety of pathology
that affect male reproduction system and that can cause serious problems on stallion fertility was the
motive for the chosen theme looking for identify the blood compound that cause spermatic motility
loss and the blood concentration of this compound that this effect is verified. It was used 2 stallions
which blood and semen was collected. After processing and mixing the semen with blood, the progressive
and total motility was analyzed by HTM-Ceros version 10.8 of Hamilton Thorne Research. Statistic
analyses showed that the addiction of blood compounds caused loss of spermatic motility, except at
the moment 4, 6 and 7 of the second stallion analyzed, maybe because of the ejaculate volume or
inconsistence of data analyzed by objective form, because of the presence of red blood cells. The blood
compounds (total blood, hemaceas, plasma, serum, de-complemented serum and de-complemented
serum without IgG) added showed loss of spermatic motility at the moment 0 with an addition of 10%
of all compounds compared with an addition of 1%. Total blood and red blood cells addition at the
moment 0 showed higher effect of motility loss than de-complemented serum and de-complemented
serum without IgG. In this work was verified that the total blood and red blood cells addition showed
higher motility loss than other blood compounds and the addition of 10% of these compounds showed
higher effect. Until this moment no test was realized to determine which compounds could reduce the
deleterious effect of the blood.
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EXPOSED TO DIFFERENT CRIOPROTECTORS
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Several different crioprotectors are available for stallion semen freezing. The objectives of this study
were to compare the utilization of two crioprotectors, glycerol (G), Dimetil-formamida (DF) and the
association of then, using the following methods of analyses: plasma membrane integrity assay (MI),
acrossomal ultra structure (AU), adhesion in equine oviduct cells (LO) and fertilization of zona-free
equine oocytes (EF). Thirty two ejaculates from four stallions, aged 4 to 10 years, were processed in
three extenders: (1) FR-4 (Theriogenology, v.58 p. 273-276, 2002), (2) BME-adapted (In: Society for
Theriogenology 1998; Baltimore, p. 140-141) and (3) MP-50 (R. Bras. Reprod. Anim., v.26, n.3, 2002).
To evaluate fertility, sixty inseminations were made using semen frozen in the same extenders. After
collection, semen was loaded into 0.5 mL straws at a concentration of 100 x 106 total sperm, frozen,
and stored in liquid nitrogen. Semen samples were then thawed at 40°C for 30 seconds and evaluated
using the previously described analytical methods. The MP-50 extender had significantly better results
(p<0,05) than FR-4 and BME-adapted extenders for MI (55,4%; 44,5% and 43,7% respectively) and
in relation to FR-4 for EF (81,25%, 98,75% and 39,58%). No differences were observed in AU (47%,
35% and 49%) and LO (82%, 73% and 63%) respectively. To evaluate pregnancy rates of frozen
semen, twenty estrous cycles were utilized per group. The mares were inseminated with 400 x 106 total
sperm before and after ovulation, detected using retal palpation and ultrasonography. The MP-50
extender presented a tendency for greater pregnancy rate (60%, 12/20) compared to BME-adapted
(45%, 9/20) and FR-4 (40%, 8/20). Based upon in vitro assays and fertility trials, the association of
glycerol and dimetil-formamida seems to be a good alternative for equine spermatozoa cryopreservation.
Fapesp supported this research.
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EFFICIENCY OF A NEW EXTENDER ON BOVINE SEMEN FREEZEABILITY
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Bovines, as production animals, prompt a highly efficient industry incited by figures, thus any advances
on its indexes provide a large return to the initial investments. Freezing bovine semen has generated
satisfactory results for a long time so that few methodological changes were made throughout the
years. Extenders that promote good freezeability and give resistance to spermatozoa may contribute
for better fertility. The objective of the present study was to compare the efficiency of a new extender
referred as MC, developed at the Animal Reproduction area of FMVZ-UNESP-Botucatu-SP, with the
conventional glycine-egg yolk extender - MG; (BICUDO et al., Proceedings V SIRA, 173-179, 1993)
for bovine sperm freezeability and resistance. Nineteen ejaculates from 13 bulls of the Nelore breed
(Bos taurus indicus) were frozen with either the glycine-egg yolk (MG) extender or the MC extender
basically composed of sugars, amino acids, buffers, OEP (ovus est paste) and egg yolk. The ejaculates
were divided into two aliquots and diluted in medium I (without cryoprotectant) of both extenders
(MG and MC), then this initial volume was doubled with medium II (with cryoprotectant) of the same
extenders and semen were packaged in 0.5 mL straws. The straws were pre-chilled to 5ºC over 4 hours
and frozen in liquid nitrogen vapor (3 cm above the surface) for 20 minutes followed by immersion
and storage in liquid nitrogen. Samples were thawed at 46ºC for 20 seconds and submitted to computer
assisted motility analysis and membrane integrity assessment with the aid of an epifluorescense
microscope. Then straws were sealed, submitted to rapid thermoresistance test (TTR) at 46ºC for 30
minutes (ARRUDA et al., Braz. J. Vet. Res. Anim. Sci.,v.29, n.1, p.131-137, 1992) and assessed for
motility again after that. Data were analyzed by ANOVA and Tukey test. Post-thaw significant (P<0.05)
differences between MC and MG, respectively, were observed for VAP (74 ± 11 vs. 63 ± 8), VSL
(60 ± 7 vs. 55 ± 8) and VCL (116 ± 29 vs. 90 ± 18), whereas no significant differences were found in
total motility (60 ± 14 vs. 56 ± 14), progressive motility (44 ± 10 vs. 41 ± 11) and membrane integrity
(41 ± 1 vs. 38 ± 3). The MC extender provided better (P<0.05) protection during the TTR than the MG
extender regarding total motility (50 ± 22 vs. 30 ± 22) and progressive motility (40 ± 22 vs. 20 ± 16).
The present study demonstrated that the MC extender provided a better sperm resistance rate after the
TTR compared to MG and these results may contribute to the improvement of fertility in artificial
insemination programs with bovine frozen semen. Financial support: FAPESP.
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RE-FREEZING OF PANTANEIRO STALLION SEMEN
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The doses of frozen equine semen have in general 400x106 sperm/ml. However, there lower
concentrations have been used to inseminate over or around the uterotubal junction successfully. The
aim of this work was to evaluate the recovery rate of motility and the intact cells after fractioning and
refreezing of the semen. 45 ejaculates from six Pantaneiro stallions have been analyzed, 26 frozen with
the Merck semen extender and 19 with diluent M-9, in straws of 0.5 ml. The samples have been
thawed at 37°C/30 seconds and after about 15 minutes they were repackaging in straws of 0.25 ml.
Then they have been put under two treatments: TMTI – put directly on liquid N2 steam for 20 minutes,
followed by immersion and; TMTII – kept under cooling at 5°C for an hour, before refreezing, as the
same procedure of the first treatment. The analyzed variables after the first thawing were spermatic
motility (MOT1) and percentage of cells with intact plasmatic membrane (INT1), evaluated by
fluorescent stain (diacetate fluorescein+propidium iodide). After the second thawing, besides MOT2
and INT2, the motility recovery rate (RMOT) and percentage of intact cells (RINT) have been analyzed.
The data were transformed in arsin (X/100) before being put to ANOVA utilizing the GLM of SAS
procedure, considering fixed variables: treatment (TMT I and II), stallion (G1...G6), diluent (D1 and
D2) and the interaction TMT*D. The averages were compared by t test of Student. There have been
observed stallion effect (P<0.05) for all the studied variables and diluent effect (P<0.05) for MOT1,
MOT2, INT2 and RINT. There have been no significant effect (P>0.05) of the interaction TMT*D in
none of the analyzed variables. Motility and percentage averages of intact cells at first thawing were
39,56 ± 1,14% and 35,22 ± 1,13%, respectively. The motility and percentage averages of intact sperm
obtained by the different treatments were significantly higher (P<0.05) for TMTII: MOT2 = 12,00 ±
1,00 vs 14,78 ± 0,94% and INT2 = 9,69 ± 0,64 vs 13,44 ± 0,86%, for the treatments I e II, respectively.
The motility recovery rate and percentage of intact cells were significantly higher (P<0.05) for the
TMTII: RMOT = 29,85 ± 1,76 vs 37,54 ± 1,91% and RINT = 30,19 ± 2,61 vs 41,75 ± 3,13%, for the
treatments I e II, respectively. According with these results we may assume that the cooling semen prerefreezing was useful for the preservation of seminal quality after the second thawing, leading to the
better motility recovery rate.
Key words: cryopreservation; equine; semen
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CRYOPRESERVATION OF SEMEN IN Leopardus tigrinus: COMPARISON
BETWEEN TWO DILUENTS.
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Cryopreserved semen of wild felids has not presented high recovery rates on thawing. Injuries to
sperm cells caused by storage at 5ºC (Pukazhenthi, Biol. Reprod., 61, 135-41) and by toxicity of
cryoprotectants (Nelson, Theriogenology, 51, 290) has been appointed as the most important causes.
The aim of this study was compare the efficiency of two freezing extenders (Wilcoxon test), TEG (trisegg, SDS, 7% glycerol) and MP-50 (3% glycerol, 2% dimethyl formamide) (Papa, Rev. Bras. Reprod.
Anim, 26, 184-5) to freeze tigrina (Leopardus tigrinus, n=5, 15 ejaculates) semen, utilizing a slow rate
of cooling (0,4ºC/min). After electroejaculation (Howard, J. Androl., 11, 204-15), the ejaculate was
evaluated for motility, progressive motility, concentration, cell morphology in optical (Pope, J.Zoo
Wild. Med., 22, 87-95) and transmission electron microscopy. Volume was divided in two aliquots,
centrifuged (300g/10 min), and diluted in the cryodiluents (20 x 106 sptz/mL). The dilution was loaded
to straws (0,25 mL), cooled at 5ºC for 60 minutes, frozen in nitrogen vapor (6 cm above the column)
and immersed. After thawing (42ºC/15 sec), semen was reevaluated. There was no statistical difference
(p ≤ 0,05) between extenders efficiency. Decline (mean) in motility was of 55%, and 34% in progressive
motility, with high (mean) of 52% in major defects occurrence, specially related to acrossome damages.
Ultrastructural analyses of the sperm cells confirmed acrossome lesions in several levels caused by the
freezing/thawing procedures. High percentage of urine contamination (53%) in the ejaculates added to
time of exposition to cryoprotectants before freezing step were probably relevant factors to aggravate
the acrossome lesions.
Financial support: CNPq and FAPESP.
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RECTAL, ESCROTAL AND INTRATESTICULAR TEMPERATURE AND NUMBER OF
SUDORIPAROUS GLANDS IN SCROTUM OF BUFFALOES (Bubalus bubalis).
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For most of adult mammals testicular temperature is lower than the body temperature, what guarantees
an appropriate thermal environment for the normal spermatogenesis way (MACDONALD, Theor.
Biol., v. 145, n. 4, p. 430). Pampiniform plexus, scrotal sudoriparous glands and dartos layer are
involved on testicular thermoregulation mechanism (DAHL, E. V., Surg. Gynec. Obstet., v. 108, p.
697-705). The purpose of this research was to evaluate rectal (RT), scrotal (ET) and intratesticular (IT)
temperatures and number of sudoriparous glands in scrotum of buffaloes. 52 Murrah buffaloes were
separated into animals of 12 to 15 months of age (group I) and of 18 to 24 months (group II), each
group with equal number. RT were determined by clinical thermometer and ET and IT by digital
thermometer. Sudoriparous glands number was histologicaly determined in slides prepared with little
slices of the distal scrotum skin collected from each animal and by means of optical microscopy (number
of glands per lineal mm of epithelium). Data were assessed by student test. RT, ET and IT average
(±sd) of group I were 38,63°C (±0,44), 35,67°C (±0,80) and 36,90°C (±0,85), respectively and of
group II, 39,12°C (±0,65), 36,03°C (±0,96) and 37,73°C (±0,74), respectively. Inside each age group
RT, ET and IT were different (p < 0,05) and also among them, except for ET, which was not different
between the two age groups (p=0,25). Sudoriparous glands average (±sd) were different (p < 0,05)
between group I (1,14) and group II (1,42). It was concluded that: intratesticular temperature was
lower than rectal; increased number of sudoriparous glands in scrotum may mean that animals in
reproductive age need larger efficiency in testicular thermoregulation mechanism; and the scarce number
of sudoriparous glands in scrotum, probably turns scrotal heat dissipation less efficient, reason for
which, buffaloes must be bred where water is plenty to wallow in order to improve heat loss.
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SCROTAL CIRCUMFERENCE OF SANTA INES RAMS AND ITS RELATIONSHIP
WITH BODY WEIGHT, AGE AND CORPORAL MEASURES
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Several studies have demonstrated the importance of the scrotal circumference’s use for selection of
breeding rams. The scrotal circumference (SC) is significantly correlated with sperm parameters, and
more precocious animals tend to present a larger SC. This fact is demonstrated through great correlation
between SC and the puberty age in the Santa Ines rams. It should also be considered that, when using
SC as a selection criteria, it might be passed to the next generations, considering the good heritability
of this characteristic and, consecutively, all the reproductive and productive characteristics that present
genetic correlation with the SC Data of scrotal circumference (SC), body weight (BW), rump height
(RH), withers height (WH), body length (BL), thoracic perimeter (TP) were collected from 415 Santa
Ines rams of several ages, presented in breeders exhibitions between the years of 2002 and 2004. The
objective of this study was to evaluate the averages and standard deviations for those measures studied
in the different age groups, and also to verify the relationship between CE and PC and between CE and
the corporal measures of Santa Ines rams in the different categories of age. The categories, in months,
were: 4-6 (C1), 6-8 (C2), 8-10 (C3), 10-12 (C4), 12-15 (C5), 15-18 (C6), 18-24 (C7), 24-30 (C8), 3036 (C9), over 36 (C10). Statistical analyses were performed using the SAS software version 6.1. The
CE averages (cm) and standard deviations were 28.44 ± 3.77 (C1), 31.41 ± 2.49 (C2), 32.26 ± 1.76
(C3), 32.86 ± 2.39 (C4), 33.43 ± 2.33 (C5), 33.33 ± 2.67 (C6), 34.38 ± 2.60 (C7), 34.65 ± 2.21 (C8),
35.04 ± 1.85 (C9) and 36.19 ± 2.38 (C10).The correlations between SC x BW were significantly
correlated in the categories C1 (r=0.42; P<0.05), C2 (r=0.41; P<0.01), C5 (r=0.40; P<0.01), C6
(r=0.52; P<0.0001), C7 (r=0.35; P<0.05), and C10 (r=0.64; P<0.005), and the simple correlations
were r=0.63 (P<0.001) e r=0.49 (P<0.001), respectively, for SC x BW and SC x age, for all animals
studied. Then, the BW utilization for SC prediction to select breeding rams could be used in the C1,
C2, C5, C6, C7 e C10 categories. The simple correlations between SC and RH, WH, BL, and TP,
considering the population as a whole, were r=0.49; r=0.56; r=0.54 and r=0.61 (P<0.0001),
respectively. Based on the significant correlation between SC and BW in some categories of age, the
selection of animals with high gain of weight and superior reproduction performance is favored with
the use of the SC as a marker for evaluation of Santa Ines rams. This study showed that there is a high
correlation between SC and corporal measures, what means that animals with a larger SC present a
superior productive and reproductive.
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TESTICULAR LEYDIG CELL IDENTIFICATION OF CAPYBARA (Hydrochoerus
hydrochaeris) BY CITOCROMO P450 AROMATASE ACTION SITE LOCALIZATION
Batalha, L.M.1; Oba, E.2; Laufer Amorim, R.3
1- PUCPR, Rod. BR376, km14, Costeira, Cx. Postal 129 CEP83010-500, São José dos Pinhais, PR,
Brasil. lbmvet1@aol.com; 2- Department of Animal Reproduction and Veterinary Radiology,
FMVZ/UNESP Botucatu; 3- Department of Veterinary Clinic – Veterinary Pathology Area FMVZ/UNESP Botucatu, Distrito de Rubião Jr, s/n, SP, CEP18618-000.
An amount of round non identified cells were observed on a ultra fine needle aspiration slide of capybara
testis. Those cells were similar, with isolated regular nucleus, 1 or 2 nucleolus and fine granular chromatin
with condensed points regularly distributed. The nucleus was almost three times smaller than the
Sertoli cells nucleus. Based on the reason between spermatic tubes and interstitial cells in capybaras,
we suggested they were Leydig cells but, at that time, it was impossible to identify it. Leydig cell shape
is diversified in different species and, staining methods could easily degrade the cholesterol grains on
cytoplasm. To identify those as Leydig cells, it was applied immunohistochemical technique to stain
microsomal aromatase cytochrome P450 enzyme action site. This is present on smooth endoplasmic
reticulum and act as a catalyze agent on conversion of androgen to estrogen. Testicular fragments were
embedded on paraffin and prepared according to protocol used on Immunohistochemical Laboratory
of Veterinary Pathology Department of FMVZ / UNESP / Botucatu. It was used polyclonal rabbit anti
human placental aromatase cytochrome P450 antibody (Hauptman Woodward Medical Research Institute,
Inc. Buffalo, New York ). The slides were prepared with Permount (Fisher Scientific – cod. UN1294),
and evaluated by immunostaining on x100 and x400 magnification. The complex precipitation on
cytoplasm enabled the identification of testicular interstitial Leydig cell. They were present in a high
density between seminal tubes. The immunopositive cells were marked on different intensities, and it
can be explained by the difference of cellular activity at the fixation moment or by modulation of
activity on adjacent seminal epithelium. The immunocomplex precipitation on seminal tubes wall
occurred as an unspecific reaction, once a polyclonal antibody was used.
Financial Support: FAPESP
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MOLAR MASS OF PROSTATIC AND COAGULATING GLANDS PROTEINS
OF CAPYBARA (Hydrochoerus hydrochaeris)
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There is a difference between species on anatomy, biology and function of sexual accessory glands
and, although prostate is present in almost mammals, it shown anatomical and biochemical differences
between those. It’s structural classification consists on ventral, dorsolateral, two lateral parts and the
coagulating gland, that is considered an additional anterior lobe. The principal function of seminal
plasma is support the spermatozoa, so the study of this fluid is important to develop a extender to
substitute it. Prostate secretions of five animals and secretions of eight coagulation glands were obtained
after 15 minutes of slaughter on commercial abattoir. The samples were conditioned on cryotubes and
frozen on liquid nitrogen until evaluation. The electrophoresis technique was performed as described
by Souza & Lopes (Rev. Bras. Reprod. Anim., 26: 75-7, 2002), using a 12% polyacrylamide gel
concentration. The gel images were digitalized (VDS - Image VDS – Amersham Biosciences), and an
image analyser program (Gel Pro-Analyzer v. 3.0 - Amersham Biosciences – Physics and Biophysics
Department, Biosciences Institute, UNESP, Botucatu, SP) was used to determinate the molecular mass
of each band on polyacrylamide gel. Those gels were mounted on permeable cellophane paper with
colorless jelly, over a glass plaque. The analyzes indicated 42 bands varying from 250 to 10 kDa, on
coagulating gland secretions, and only 10 (63 kDa, 41 kDa, 31 kDa, 24 kDa, 21 kDa, 19 kDa, 17 kDa,
15 kDa, 14 kDa and 11 kDa) were present on all eight samples. The quantity of bands varied between
22 and 31. On prostate, were identified 37 protein bands and 14 (53 kDa, 49 kDa, 39 kDa, 35 kDa, 34
kDa, 33 kDa, 31 kDa, 29 kDa, 24 kDa, 22 kDa, 19 kDa, 17 kDa, 16 kDa and 13 kDa) were present on
all 15 samples. The quantity of protein bands on these samples varied from 26 to 35. Above the
maximum limit of molecular mass marker (250 kDa) two protein bands for coagulating gland and just
one to prostate were observed. Below the minimum limit (10 kDa) of molecular mass marker, other 48
small protein bands were found on coagulating gland and 20 on prostate. The comparative analysis
between proteins identified on both gels, prostate and coagulating gland, of each animal, showed that
there is no significative difference on protein composition on secretions of those glands (p<0,05). No
differences were observed between animals. These results are the first one describing the proteins
presents on prostate and coagulating glands secretions of capybara, and can be used as a comparative
parameters.
Financial Support: FAPESP
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PROTOCOL FOR OPTIMIZATION OF THE POLIMERASE CHAIN REACTION
( PCR ) FOR SEX DETERMINATION OF BOVINE EMBRYOS IN DIFFERENTS
STAGES OF DEVELOPMENT.
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Oliveira, R.S.1; Ramos, A.1
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The aim of this study was to elaborate an animal protocol to study the sex of a bovine embryo, in
differents stages of development. The technique of PCR was standardized to evaluate the rates of sex
embryos. Complexes cumulus oocytes (COCS), obtained from ovaries collected from slaughtered
animal, were matured in vitro in TCM199 medium with 10% estrus cow serum and FSH during 24h, in
5%CO2 at 38,8º C in air. After soon, oocytes were fertilized with 2 x 106 spermatozoa/ml, obtained
,
through swim up technique, for 18 hours. The zygotes were distributed in defined culture medium
CR2aa, in the same atmospheric conditions of maturation. Following evaluation of cleavage (n = 78)
and embryos’ development (n = 44) 72h and 8 days, respectively, the embryos were put in contact with
acidic Tyrode’s solution to exclude the zona pellucida. Following, the embryos were washed in PBS
medium with 0,4% BSA and freezing in PCR tubes at - 20º C, with 11µl of wad solution (PCR 10X
and 1,5 mg/ml proteinase K). For posterior sex identification, using PCR technique, the tubes were
incubated at 50º C, for 1h, for DNA extraction. After embryos’ digestion, it was added 9 µl of mix,
containing PCR10X, 25mM Mgcl2 200µM dNTP, 1U Taq polimerase and 0,5µM of the primers (y =
,
213 pb and control = 269 pb). An adapted protocol from Biotechnology and Genetics Resorts of
Embrapa were utilized and consisted of 40 cycles of desnaturation, ligation of primers and
polymerization. After PCR, the products of amplification were submitted to eletrophorese in 8% of
poliacrilamida gel, for 40 min at 500 volts. To study sex rates, the embryos were divided in groups:
group 1 = 2-8 cells (n = 61), group 2 = 9 - 16 cells (n = 17) and group 3 = blastocyst (n = 44). The
results were analyzed with Qui square test. The proportion of male and female embryos, in differents
stages of development, was not different between the groups 1, 2 and 3, although it seems there was a
tendency to detect more females (n = 37) in group 1, and more males embryos (n = 24) in group 3,
when compared to the other groups. The results confirmed that the protocol used in experiments was
technically viable. Others studies have related that in vitro experiments, male bovine embryos generally
develop to more advanced stages than females (Avery, B.; Molecular Reproduction and development,
32:265-270). Although, future studies are necessary to understand this mechanism, it seems to be
influenced by male sex hormones.
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EVALUATION OF IN VITRO VIABILITY OF MICROMANIPULATED IN VIVO
PRODUCED BOVINE EMBRYOS FOR SEX IDENTIFICATION AND EMBRYO
TRANSFER OPTIMIZATION.
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There are many embryo manipulation techniques, such as embryo bisection and sexing, which were
used in the current research. The objective was to evaluate the in vitro viability of embryo bisections
and biopsy produced in vivo and cultured individually in modified WOW system (mWOW; Pereira et
al., 2003) for 24hs. The experiment was performed in the Animal Reproduction Laboratory of Embrapa
Genetic Resources and Biotecnology. Ten crossbred cows (Simental x Nelore) were superovulated
four times with 60 days of interval, by inducing the estrous reinforced with progesterone (CIDR®) and
eight decreasing doses of FSH (Pluset®). The donors were inseminated and the embryos were flushed
on day 7 and classified according with the IETS. Only grade 1 compact morulae (Mc), initial blastocyst
(Bi) and blastocyst (Bl) were used in the experiment. After the classification, the embryos were grouped,
washed and kept in holding medium (DPBS + 0,4% BSA) at room temperature, and then they were
randomly allocated into three treatments: T1(control); T2 (Bisected) and T3 (Bisected and biopsy).
The bissection was performed on stereomicroscope in DPBS drops in petri dishes, using a
micromanipulator with appropriate microblade. After the manipulation, the embryos and hemi-embryos
were cultured in mWOWs under 200µl drops of SOFaaci medium on 60mm petri dishes covered with
silicone oil for 24hs in 39 C, 5% CO2 in air, for embryo development evaluation. Embryo sexing was
performed by PCR (Polimerase Chain Reaction). The results were analyzed by by the qui-square test
(χ2) in Sigma-Stat for Windows 3.0, Jandel Scientific Corporation. Comparing T1, T2 and T3 there
was a significant difference between the number of degenerated embryos after 24hs of culture (P<0,001),
considering each hemi-embryo as a embryonic unit (1, 25 and 36, respectively). Comparing T2 and
T3, the difference was not significant (P=0,159). Comparing the number of embryos and hemi-embryos
that have recovered after treatment, differences were found between T1 and T2 (69/70 and 92/60;
P=0,081). No differences were found among T1 and T3 (69/70 and 83/60; P=0,195) and between T2
and T3 (92/60 and 83/60; P=0,752). There was no difference in the proportion of males and females
(28 and 19; P=0,35). In conclusion, quality 1 Mc, Bi e Bl bissection, associated with biopsy and
followed by in vitro culture for 24 hs, may contribute for the efficacy in embryo transfer, besides the
possibility of sex identification.
Financial support: Embrapa/CNPq

184

Acta Scientiae Veterinariae 32(Suplement), 2004

FETAL SEXING IN OVINE
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The fetal sexing by ultrasonography has been thoroughly applied in bovine, through the identification
and localization of the genital tubercle (GT). However, in small ruminants, it has been carried out
incipiently. Therefore, the objective of this work was to evaluate the accuracy of the fetal sexing in
ovine by transrectal ultrasonography through the identification and localization of the GT. Recipients
Santa Ines sheep (n=163) from an embryo unfreezing program of the Dorper breed, were submitted to
a diagnosis of gestation and posterior, the fetal sexing (n=73). In order to perform the exams, an Aloka
SD 500 device equipped with a linear transducer of 5.0 MHz attached to a PVC cable was used, to
allow its internal direction through external handling. The animals were contained in stations, as well
as, contact gel was used to make the exam easier. The determination of the fetal sex occurred between
50th and the 72nd days of gestation. The fetus were diagnosed as being males when the GT was located
immediately caudal to the umbilical cord and females when it was near the tail, afterwards, being
confirmed at birth. The average rate of pregnancy obtained was of 44.8% (73/163). The fetal sex was
determined in all the recipients (100%), being the diagnosis correct in 100% (38/38) of the male fetus
and in 94.3% (33/35) of the female fetuses. Therefore, it is concluded that the fetal sexing by transrectal
ultrasonography in ovine presents an elevated accuracy, in the period of gestation observed.
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PLUSET PRIOR FOLLICLE ASPIRATION: IMPACT ON IN VITRO EMBRYO
PRODUCTION IN Bos indicus COWS
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Previous research (Nonato Júnior, Act Sci Vet 2003; 31, 512) has show that Pluset prior follicle aspiration
showed better results than Folltropin for in vitro embryo production. The objective of this work was to
evaluate the impact of Pluset prior to ovum pick-up for oocytes obtained and embryo production. Fifty
follicular aspirations were performed in the Pluset treated group and 44 in the control group (no Pluset).
All the procedures were conducted with Nelore cows (Bos indicus). To synchronize ovarian follicular
growth, follicles >5 mm in treated animals were aspirated at random stages of estrous cycle (Day 0 of
treatment). Treated animals were given a single 100 UI im injection of Pluset 24 hours after (D1), and
were submitted to new aspiration on Day 3. The data of treated group were obtained only from D3. The
control group was submitted to oocyte recovery at random stages of estrous cycle. In the Pluset treated
cows 740 oocytes and 216 embryos were obtained, with average of 14.8 and 4.32, respectively. In the
control group, we obtained 810 oocytes and 238 embryos, with average of 18.4 and 4.76, respectively.
No difference in the quality and the averages of oocytes and embryos was observed. From these results
it can be concluded that Pluset did not improve embryo production in Nelore cows. These results are
not agreed with the previous work. We believe that the reason concerns to the Zebu cows used in the
present work, in contrast with European breed in another studies. According to personal observation,
Zebu cows show a larger number of follicles, in comparison to European breeds. Considering to ovum
pick-up, it is possible suggest that ovaries of Nelore donors could get lower improvement from FSH,
because they show, in a spontaneous way, a high number of recruited follicles. This results are
preliminary.
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PRE-SYNCHRONIZATION OF COWS FOR cUMULUS-OOCYTE COMPLEXEs
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The technique of ultrasound-guided follicular aspiration allows the recover of cumulus-oocyte complexes
(COC) for in vitro embryo production. However, the quality of the oocytes recovered and their
developmental potential depends on follicle growth status when punctured. The aim of this study was
to evaluate the effect of follicle wave pre-synchronization on the number and quality of recovered
COCs. Gir breed cows (n=16), previously selected according to mean follicular population during
estrous cycles, were used. Four animal were used as a control group, being collected without previous
treatment, and the others distributed among three groups, pre-synchronized with an intravaginal
progesterone release device (CIDR) and prostaglandin and submitted to follicle aspiration in successive
weeks. After the CIDR removal, ovulation was induced with 0.1mg of gonadorelin. Follicle aspiration
was programmed to be performed 84 to 96h after ovulation. The COCs recovered and classified as
viable were sent to the in vitro fertilization laboratory, and matured during 24h in TCM199. Results
are present as mean±S.D. An equal number of follicle aspiration sessions (n=24) was performed on
control and treated groups, and resulted in the recover of 15.83±7.09 and 21.74±8.70 COCs, respectively.
There was no difference in the percentage of COCs classified as viable between groups (70.0% vs.
69.24%; P>0.05). The percentage of matured oocytes after 24h of culture, however, was higher in the
pre-synchronized group (85.20% vs. 76.32%, P<0.01). These partial results suggest that the presynchronization protocol is an alternative for the recover of COCs with higher developmental
competence under in vitro culture.
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SUPPLEMENTATION OF DIETS WITH SOYBEAN OIL AND TREATMENT
WITH rBST FOR IN VITRO EMBRYO PRODUCTION IN CATTLE
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Addition of fat to the diets and treatment with recombinant bovine somatotrophin (rBST) help to
improve follicular growth in cattle. This study aimed to evaluate the in vitro production of bovine
blastocysts after follicular aspiration (FA) of heifers superstimulated with FSH, fed with different
levels of fat, and receiving or not rBST. Fifteen heifers (Bos indicus x Bos taurus; 450 kg BW) kept in
brachiaria pasture were randomly divided into 3 groups of 5 animals each (Control; Soybean oil [SO];
and SO+rBST). A supplementary diet (4 kg DM/animal/d) was offered from 25 d before the first FA
session to the end of the study. In the Control group, the diet had 2.4% of fat. In the other 2 groups the
diet had 9.0% of fat due to the addition of soybean oil. Besides the addition of soybean oil to the diet,
the group SO+rBST received injections of rBST (250 mg; sc) every 7 d. Animals were superstimulated
with a single injection of FSH (180 IU; im) 72 h before FA, and received GnRH (50 µg; im) 20 h prior
to FA. Five sessions of FA were performed with a 7 d interval. Data were analyzed using the GLM
procedure of SAS. During the experiment, animals gained on average 950 g BW/d. In the Control
group there was a greater (P < 0.01) number of aspirated follicles (151) and recovered oocytes (117)
than in the SO (122 follicles and 88 oocytes) or SO+rBST (114 follicles and 80 oocytes) groups. The
percentage of high quality oocytes was not different (P = 0.11) among Control (22.3%), SO (22.3%),
and SO+rBST (31.6%) groups. Besides, in all 3 groups the number and percentage of oocytes that
reached the blastocyst stage was low and similar (P > 0.05). Blastocysts rates were 6.8% for Control
group, 11.4% for SO group and 13.4% for SO+rBST group. In conclusion, the addition of soybean oil
to the diet associated or not with rBST did not improve blastocyst production. Furthermore, excessive
nutritional levels seem to have impaired blastocyst production in all 3 experimental groups.
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The present study was developed to correlate the serum concentration progesterone in the day of the
transfer, in bovine embryo recipients with the gestation rate. 676 crossbred heifers had been used, with
corporal score between 3 and 4 (scale 1-5), inovulated between 6th and 8 th day of the estrous cycle. It
was used fresh embryos grade 1 and 2, transferred for one same technician, using always the same
device. In the day of the inovulation the blood was collected with heparinized tubes. The plasma
samples had been storaged -20ºC and analyzed later, using commercial Kits for progesterone assay
(DPC™-Medlab). In accordance with the progesterone concentration the recipient had been distributed
in 5 groups. Group: until to 1,5 ng/ml (n=21); B: 1,6 to 3,0 ng/ml (n=159); C: 3,1 to 4,5 ng/ml (n=248);
D: 4,6 to 6,0 ng/ml (n=179) and E: up to 6,0 ng/ml (n=69). The gestation diagnosis was made between
30 and 40 days by ultra-sonography. The gestation rates of the different groups had been compared by
the χ2 test. The mean of gestation rate was of 55.03%. For the different groups the gestation rates had
been 38.01a; 50.31b; 61.69b; 55.31b and 46.38a%, for the groups, A, B, C, D e E, respectively. The
results had demonstrated that recipients with intermediate progesterone concentrations, between 1,6 to
6,0ng/ml had better pregnancy rates. Recipients with very high progesterone concentrations (>6,0ng/
ml) had showed reduction in the gestation rate (p<0,05). Only 3.1% of the used recipients presented in
the day of the transfer progesterone concentrations < 1,5 ng/ml.
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The objective of this study was to evaluate the number of follicle in the day of the heat with the number
of corpus luteum in the day of flush and also to correlated the number of ovarian structures with the
interval between the applications of prostaglandin and the beginning of estrus. This work was developed
from February 2003 until March 2004 in three farm on South of Minas Gerais State using 89 donnors
of Simental, Angus and Nelore breeds. The animals were evaluation by ultra-sonic equipment whit
probe bifrequencial 8/6 MHz (Scaner Falco™ – Pie Medical) at the day of heat after superovulation
and also at the day of embryo flush. For those animals that did not showed heat after superovulation
this evaluation was make three days after the end of superovulation treatment, and again seven days
later. All the animals were superovulated with conventional protocols, using progesterone implant
(D0) (CIDR™-Pfizer) and decreasing dose of FSH (D5-8 – PGF D8) (FolltropinV™- Vetrepharm) The
animals were divided based on the interval PGF-Heat: Group A-Until 36 hours; B-37 to 48 hours; C49 to 60 hours; D-up to 60 hours and E-without heat. The number of the ovarian structure in each
evaluation was compared using Tuckey test. The mean number of follicles with >7mm on the day of
estrus was 21,4+6,2a; 14,2+5,7b; 10,1+4,5b; 5,4+3,2c e 2,6+1,5c (p<0,05), and the corpus luteum on
flush day was 17,5+6,3a ;12,8+ 6,6ab ; 7,9+ 4,2b ; 4,3+ 3,8c and 1,9+ 1,8c (p<0,05) for groups A,B,C,D
and E respectively. The results showed that the number of large follicles present on ovarian are directly
related with the interval between application of PGF and heat, and that there is a positive correlation
between follicles and ovulation number.
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The objective of the present experiment was to evaluate if maintenance of sub-luteal levels of
progesterone (P4) would be detrimental to oocytes from Nelore cows treated with a superestimulatory
protocol coined P36. In protocol P36 the donors, at random stage of the estrous cycle, receive an
intravaginal device containing progesterone (1.0g, DIB®) associated with an IM administration of
estradiol benzoate (2,5 mg; Estrogin®). Five days later (D5) pFSH (Folltropin-V®) is administered
during 4 consecutive days (total dose = 200 mg). On D7 (8:00 h) PGF2α is administered and 36 h later
the source of progesterone (DIB) is removed (D8). Ovulation is induced by LH administration (25.0
mg, Lutropin®, i.m.) 48 h after PGF2α (D9, 8:00 h). All cows are fixed-time inseminated 12 and 24 h
after LH injection. In the present experiment, Nelore cows (n=6) were treated according to Protocol
P36, except that after removal of the intravaginal device (D8), oocytes from both ovaries were recovered
by ultrassonography (ovum pick up – OPU) and transported to IVF laboratory (P36-OPU Group). As
a laboratory control, ovaries from a local abattoir were used (PIV-Control Group). The clivage (27/36
= 75%) and blastocyst (10/36 = 28%) rates obtained with oocytes from animals with sub-luteal levels
of progesterone until 36 h after PGF2α administration (P36-OPU Group), were similar to those regularly
observed in the IVF laboratory (149/188 = 79, and 68/188 = 36%, respectively, PIV-Control Group).
It is concluded that the sub-luteal levels of progesterone during Protocol P36, did not affect the viability
of the oocytes, since they develop to blastocyst.
Fellowship from aCAPES.
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EFFECT OF UTERINE REWASH IN ENBRYO RECOVERY RATE
OF BOER GOATS
Machado, E.A.1; Silva, A.P.1; Farias Jr., N.A.1
Genoma Animal®, Bahia, Brasil, genoma.animal@ig.com.br

1

Aiming to increase the recovery rate of embryonic structures, Boer donors were submitted to a second
flushing after a resting period of 30 minutes. Thirty one collections were performed. All donors were
from the Boer race, primiparous or multiparous, obeying the same super ovulatory program. On D0 a
progesterone implant was placed. Between D10 and D12 the animals received FSHp in decreasing
doses, IM (total of 200 mg NIH-FSH-P1, in six applications). On D12 the progesterone implant was
withdrawn and the PGF2a application was carried out. The mate took place between D13 and D14. For
the embryo collection on D19, four phases were considered: 01) animal contention; vaginal asepsis;
and regional and epidural anesthesia performed with 10 ml of lidocain 2%. 02) the cervix was clipped
and pulled with Allis tweezers; and the probe with the aid of a mandrel was introduced. 03) the right
and left uterine horns were washed separately, with 20 ml of DPBS each one, repeatedly, till we
completed 200ml per horn. 04) after a thirty-minute wait the animals were submitted to a second wash,
post asepsis, repeating phases 02 and 03 and using up to 100 ml of DPBS in the rewash. The flushes
were evaluated separately. In the first wash a mean of 9,65 ± 6,06 structures was found; and in the
second wash a mean of 1,22 ± 1,78 structures was obtained. It was observed that, the negative result is
repeated if no structure was recovery in the first flush. In some animals, the number of structures, in the
rewash, was of 50 to 100% in relation to the first one. The results showed that a second uterine wash
can increase the embryonic recovery rate in Boer goats.
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ASSOCIATION BETWEEN OPU RESULTS AND EMBRYO RECOVER
AFTER SUPEROVULATION IN GIR BREED COWS
Viana, J.H.M.1; Arashiro, E.K.N.2; Freitas, C.1; Palhão, M.P.1; Fonseca, J.F.3
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Superovulation and the association of follicle aspiration and in vitro fertilization techniques represents
an alternative for bovine embryo production, and both are intensively used in Brazilian herds. One of
the limiting factors for these techniques is the correct identification of donors with response potential,
mainly to superovulation protocols. The aim of this study was evaluate the relation between cumulusoocyte complexes (COC) recover by oocyte pick-up and embryo production after superovulation in
Gir donors. Data from nine cows used to in vivo embryo production and, latter, submitted to oocyte
pick-up was analyzed. Superovulations were performed using conventional protocols, i.e., eight
decreasing FSH doses, followed by AI and embryo flushing on day seven. Oocyte pick-up was performed
using a portable ultrasound device equipped with a follicle puncture guide. Results are presented as
means±S.D. Embryo production in vivo (33 flushes, total and viable structures) was 6.74±6.10 and
3.91±4.17, respectively, and COCs recover (203 sessions) was 10.40±9.69 and 7.83±7.05. As expected,
the number of COCs recovered presented a high correlation with the number of follicles present before
oocyte pick-up (r=0.97; P<0.001). The total number of structures recovered by OPU or by embryo
flushing presented a positive correlation (r=0.65; P<0.05). Similar result was obtained considering
only data from the first OPU or flush of each animal (r=0.66, P<0.05). A lower correlation was observed
computing viable structures obtained by the two techniques (r=0.57, P=0.054). These results shows
that follicular population is the main source of variation on oocyte and embryo recover, and may be
used as selection criteria for donors. For the embryo production by superovulation, the response to
FSH stimulation, ovulation rate, embryo development and flushing effectiveness are responsible for
the rest of results variation.
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PREGNANCY RATE OF COWS AFTER TRANSFERENCE OF BISECTED
EMBRYOS AND DEMI EMBRYOS CULTIVATED IN VITRO*
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Bisection is the main biotechnology to complement the embryo transfer technique. The objective of
this study was to evaluate the efficiency of the bisection method of bovine embryos described by
Reichenbach et al. (1998) associated or not with in vitro culture. Other objective was to evaluate
physiological and environmental effects in attempt to isolate these effects on pregnancy rate. The
response to superovulation treatments, in terms of transferable and no transferable structures were
related to different genetic group of bulls (Nelore and Caracu), genetic groups (Nelore, Caracu,
Mantiqueira and crossbred ) and age (older and younger than seven years) of donors and the mating
system (natural breeding or artificial insemination). The pregnancy rates of the recipient cows were
analyzed based on embryo transfer (intact, bisected or bisected and cultivated in vitro), genetic group
(Nelore, Caracu, Mantiqueira and crossbred), age (younger or older than seven years), number of
transfer in each recipient cow ( 1st, 2nd or 3rd ), position where the embryo was inovulated (left or right
uterine horn) and stage of development (morula or blastocyst). The data were analyzed using GLM
procedure from the statistical package SAS (1996). The total average number of embryonic structures
was 2.51± 0.71. From the transferable structures the average number of morula was 1.96 ± 0.63 and
blastocyst 1.30 ± 0.39. The average number of non transferable structures was 1.54 ± 0.65. The results,
analyzed by chi-square, did not showed significant differences on pregnancy rate in any of the parameters
studied. The bisection technique demonstrates to be effective to obtain pregnancies after fresh or
cultivated demi-embryo transfer. However, the culture of bisected embryos did not increase pregnancy
rate. From the total of pregnancy obtained after transfer of fresh demi- embryos, 11/36 (30%) it was
detected two pairs of monozigotic twins at 60 days of pregnancy.
* Financial support: FAPESP and FMVZ/UNESP.
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EFFICIENCY OF DIFFERENTS PROTOCOLS FOR ESTRUS
SYNCHRONIZATION IN BOVINE EMBRYO RECIPIENTS
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The aim of this trial was to verify the efficacy of 3 different estrus synchronization protocols for
embryo recipients preparation. Five hundred and twenty four Bos taurus x Bos indicus heifers were
treated. In the first group (G-PGF) 100 heifers received 150 µg cloprostenol IM (Prolise, Tecnopec,
Brasil) after previous examination by transrectal ultra-sonography (Aloka SSD 500, 5 MHz) to CL
identification. Estrus detection was observed after 72 hours. The animals were examinated again by
transrectal ultra-sonography seven days after estrus behavior for CL identification. The results showed
63.8% (115/180) of efficiency. The second group, 105 heifers (G-P4) received 1,9g implant of
intravaginal progesterone and 2 mg estradiol benzoate IM, in random stages from estrus cycle. On
eight day the implants were removed and the animals received an IM of 150 µg cloprostenol (Prolise,
Tecnopec, Brasil). After 24h all the animals received 1 mg BE IM. Eighteen days after start of treatment
a new examination by transrectal ultra-sonography for CL identification was performed, without previous
estrus detection. The dates showed 80.9% (85/105) of efficiency. In the third group (G-P4+eCG), 239
heifers received similar treatment of G-P4, with early administration of 150 µg cloprostenol at fifth
day plus a 400 UI of eCG (Folligon, Intervet, Brasil) with 71.9% (172/239) of efficiency. The conception
rates were not evaluated because the embryos were obtained from different methods. The treatment
protocols with PGF needs estrus observation and there are a great variation between PGF administration
and its response. Furthermore it is necessary the Cl identification by rectal palpation or ultrasonography
evaluation at the beginning of treatment. In contrast with the PGF treatment, the P4 and BE with or
without eCG can be made independent on estrus cycle phase. Another advantage of this protocol is
that is not necessary estrus observation, making easier the recipient management. The results obtained
in this study show that the protocols with P4 + BE are good protocols to prepare embryo recipients.
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EMBRYO PRODUCTION AND PREGNANCY RATE IN SUPERSTIMULATED
NELORE DONORS TREATED WITH hCG AND LH TO INDUCE OVULATION
Nogueira, M.F.G.1*; Buratini Jr., J.2; Barros, C.M.1
Departamentos de 1Farmacologia e 2Fisiologia, Instituto de Biociências, UNESP, Botucatu-SP,
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LH receptor (LHr) present in ovarian follicle cells is essential for the biological response due to its
binding to the ligand (LH). The events following the LH surge are related to the presence of LHr and
its affinity to LH. Studies on LHr gene expression in theca and granulosa cells from bovine follicles
have demonstrated the presence of 4 isoforms of LHr mRNA. Two of 4 detected isoforms could be
translated to functional proteins (receptors coupled with G protein) with different affinities to their
ligands. One of the isoforms (full) has affinity to both LH and hCG molecules, whereas the second
isoform (with deletion of exon 10) has affinity to hCG only. Based on this information, this study
tested the hypothesis that, in cows superstimulated with FSH, administration of both LH and hCG, as
an attempt to stimulate any variety of LH receptor present in the follicles, would result in improvement
of oocyte quality and/or increase in ovulation rate. Nelore cows were superstimulated according to the
protocol coined P36 (Barros, Porto and Nogueira, Theriogenology, 59:524, 2003), and embryos were
flushed 7 to 8 days after inducing ovulation. Ovulation was induced with LH (pLH, 12.5 mg, im,
Lutropin, Group 1) or both LH (12.5 mg) and hCG (1.500 IU, im, Pregnyl, Group 2). Superstimulation
protocol and embryo transfer were performed simultaneously on both groups. Mean (±SEM) of total
structures, viable embryos and viability rate were: 12.4±2.36; 10.0±2.38 and 80.8% (Group 1, n=8
flushings) and 12.2±2.03; 8.9±1.66 and 73.1% (Group 2, n=14); there was no significant difference
between groups (p=0.96; p=0.71 and p=0.18, respectively). In a subset of embryos (excellent, good
and regular qualities) transferred without freezing, the pregnancy rates for groups 1 and 2 were 43.8%
(14/32) and 67.7% (21/31), respectively (p=0.077). It is concluded that simultaneous administration of
hCG and LH to induce ovulation in superstimulated animals did not alter production of viable embryos
or viability rate. However, there was a tendency to increase pregnancy rate in embryos from hCG and
LH treated animals when compared to embryos from donors treated with LH only. This information
will be confirmed soon after checking pregnancy rates in 114 recipients that received embryos produced
by animals from group 2 (LH+hCG).
*Fellowship from FAPESP.
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EVALUATION OF OVARIAN RESPONSE IN HEIFERS AND COWS EMBRYO
DONORS BY RECTAL PALPATION AND ULTRASONOGRAPHY
Leal, L.S.1; Oba, E.1; Fernandes, C.A.C.1; Sá Filho, O.G.1
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The high variation in response to ovarian superstimulation, observed in donors, could be due to the day
of hormonal treatment beginning, biological activity and dose of gonadotrophin, individual factors,
age and breed. The aim of this study was to evaluate the ovarian response to hormonal superstimulation
in cows and heifers by rectal palpation and ultrasonographic examination in the day of the embryo
recovery. It was realized 78 embryo recoveries in 19 heifers and 36 pure breed cows (12 Limousin, 16
Red Angus and 27 Simental). For ovarian stimulation eigth decreasing doses of FSH (Folltropin - V®)
were used, each 12 hours, totalizing 160 or 200 NIH-FSH-P1. The luteolytic dose of sodic cloprostenol
(Ciosin®) was administrated 96 and 108 hours after the beginning of FSH application. The embryos
were recovered by non-surgical method, seven days after the inseminations. The mean numbers of
corpus luteum (CL) detected by rectal palpation in right and left ovaries and the total number of CL
detected by rectal palpation were 7.35 ± 3.26 (n=26), 7.19 ± 3.30 (n=26) and 14.54 ± 5.96 (n=26),
respectively, for heifers and 7.10 ± 3.63 (n=52), 6.72 ± 3.40 (n=51) and 13.86 ± 6.80 (n=51), respectively,
for cows. The mean numbers of CL detected by ultrasonic evaluation in right and left ovaries and the
total number of CL were 8.17 ± 4.21 (n=24), 7.74 ± 3.60 (n=23) and 16.22 ± 4.86 (n=23), respectively,
for heifers and 8.24 ± 4.15 (n=45), 7.43 ± 3.71 (n=44) and 15.75 ± 7.40 (n=44), respectively, for cows.
Cows presented statistic differences (p <0.05) between the mean number of CL in right and in left
ovary (p <0.05) by ultrasound, comparing with heifers. There were no significant differences (p >0.05)
between CL values from cows and heifers at rectal palpation and ultrasonography, suggesting that the
number of CL detected by rectal palpation can be used as a predictive of ovarian response to
superstimulation in donors.
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EMBRYONIC LOSS IN SUPEROVULATED EMBRYO RECIPIENTS
(BOS INDICUS x BOS TAURUS) TREATED WITH eCG
Reis, E.L.; Nasser, L.F.; Nichi, M.; Baruselli, P.S.
Departamento de Reprodução Animal, FMVZ-USP. R. Prof. Orlando Marques de Paiva, 87, CEP
05508-000, São Paulo-SP, Brazil. vetreis@usp.br
The corpus luteum is the major source of progesterone production in the pregnant bovine female. The
embryo and fetus are dependent of progesterone for pregnancy maintenance for at least 200 days.
López-Gatius et al. (Theriogenology 2002;57:1251–61) related a negative association between additional
corpora lutea and embryonic loss in dairy cows. The aim of this experiment was to analyze the effect
of multiple ovulation (eCG treatment) in embryo recipients on embryonic loss between 30 and 60 days
of pregnancy. Two hundred third eight pregnancies resulted from forth hundred ninety five embryo
transfers were analyzed. The pregnancy diagnosis was performed by ultrasonography twenty three
days after embryo transfer and confirmed third days later. The embryo recipients were treated with
estradiol benzoate (2 mg; EB) associated with progesterone (50 mg) i.m. (Index) on D0, progesterone
releasing intravaginal device (DIB®, Syntex) from D0 to D8, PGF2α (0,15 mg d-cloprostenol, Prolise®,
ARSA) associated to 400, 500 or 600 IU eCG i.m. (Novormon®, Syntex) on D5 or on D8 and EB (1
mg) on D9. Results were analyzed by SAS for Windows and no interaction between dose and day of
eCG treatment were observed on the parameters analyzed. Embryonic loss was 17.5% (33/189) in
animals that presented a single CL and 10.2% (4/49) in animals that presented more than one CL (≥ 2
CLs, P=0.1097). Animals that presented four or more CLs tended to have a decrease in pregnancy loss
(P<0.01). The pregnancy loss was 17.5% (33/189)a in animals with a single CL, 14.3% (4/28)ab with 2
CLs, 7.7% (1/13)ab with 3 CLs and 0% (0/8)b in animals with four or more CLs. In a subset of heifers
(n=110) was measured the plasmatic progesterone concentration (PPC) on day of embryo transfer
(Day 7). The pregnancy loss was 15.2% (5/33) with CPP between 0 and 1.99 ng/ml, 17.9% (7/39)
between 2 and 3.99 ng/ml, 17.4% (4/23) between 4 and 5.99 ng/ml, 14.3% (1/7) between 6 and 7.99
ng/ml and 12.5% (1/8) to CPP ≥ 8 ng/ml. The results indicated a tendency to reduce the embryonic loss
in bovine embryo recipients according increase the number of CL. Strategies to increase the plasmatic
progesterone concentration may be useful to decrease the embryonic loss in bovine female and improve
de reproductive efficiency of embryo transfer programs.
Acknowledgments: Syntex e Tecnopec
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RECIPIENT COWS SYNCHRONIZED TO FIXE TIME EMBRYO TRANSFER
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In a embryo transfer (ET) program, the recipient is discard if it had been synchronized with no success.
This means a high economic lost. Decision about the correct number of recipient to be used appears to
represent the most important decision to achieve economic efficiency. Factors as insufficient recipient
numbers become an obstacle for transfer of every, decreasing the total number of calf’s borne and,
consequently, the payback of program investment. By the other hand, the cost to purchase and maintain
a large number of recipient females are the major investments in those activities and correspond to a
great proportion of the total cost of products in a ET programs. More than a half of operational cost on
ET program could be due recipient expenses. The objective of the present study, was to test the response
to a synchronization protocol and the performance at the innovulation moment in a program of fixed
time embryo transfer. Records from mix breed recipient cows from two farms in Espirito Santo state,
were used ( P1=80; P2= 48), at different stages of the estrus cycle, with body fat score from moderate
to good (2-4, scale 1-5) and raised exclusively with grass. The protocol used consists in: Day 0 - DIB®
(Tecnopec) + Estrogin® (2ml IM) – Day 5 – Novormon® (1,5ml IM) – Day 8 – removed DIB® +
Eurosin® (Pearson {2ml IM}} – Day 9 – Estrogin® (1ml IM) – Day 17 – Innovulation. Recipient
performance was determined through rectal palpation and posterior ovary classification, observing the
presence or not of a corpus luteum (CL) at innovulation moment. Qui-square test was used to evaluate
the presence of CL before and after the application of the protocol at the farms. There were significant
differences at CL presence at inovulating moment between farms (P< 0,05) before and after the
utilization of the protocols ( P1 before = 33%, P1 after = 80%; P2 before = 58%, P2 after = 81%).
Pregnancy was checked 60 days after the innovulation through rectal palpation (56 % for P1; and 48%
for P2). The results showed that the non observation of estrous and the response to the protocol lead to
a cost reduction. However the cost estimative must be better evaluated because of the pregnancy rates
obtained.
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EMBRIONIC DEATH IN NONSURGICAL EQUINE EMBRYO TRANSFER
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Embryo death is a limiting factor for embryo transfer programs success and it can occur due several
factors. Factors related to embryo recipient and donor have been evaluated currently to minimize this
kind of losses. The objectives of this study were to evaluate the influence of embryo viability, day of
the recipient ovulation on the day of transfer and synchrony of donor and recipient on the embryonic
death rates after non-surgical equine embryo transfer. Between October 2003 and March 2004, 92
Campolina recipient mares were evaluated. Embryos were recovered at 7, 8 or 9 days after donors
mares ovulation and embryos graded as 1 or 2 were transferred, like McKinnon classification (The
Veterinary Clinics of North America Equine Practice, v. 4 p. 305-334). Embryos were transferred into
recipient mares between two and eight days after ovulation. The recipients had ovulated between one
day before up to six days after the donor mare (+2 to -6 days). Recipient pregnancy diagnostic were
performed on day 10 after ovulation and pregnancy evolution observed on days 17, 24, 31, 38 and 45.
The overall incidence of embryonic death was 43,5% (40/92), being 41,3% (38/92) until day 10 after
ovulation and 2,2% (2/92) between days 11 and 45. Embryonic death incidence was 53,5% (23/43) for
embryos transferred to recipients on days 2 to 4 after ovulation and 36,7% (17/49) on days 5 to 8. In
relation to the synchrony between donor and recipient the embryonic death rate was 35,4% (17/48) for
transfer into recipients that had ovulated with an asynchrony of +2 to -3 days in relation to the donor
mare and 52,3% (23/44) when asynchrony was of -4 to -6 days. Embryos graded 1 and 2 had embryonic
death rate of 41,6% (37/89) and 100% (3/3) respectively. It can be concluded that both recipient
factors and embryo characteristics are important for the success of embryo transfer.
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INFLUENCE OF TIME OF THE YEAR ON THE EFFICIENCY OF BOVINE
EMBRYO DONORS AND RECIPIENTS IN THE MIDDLE-NORTH
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The objective of this work was to evaluate the influence of time of the year on the efficiency of bovine
embryo donors and recipients in the Middle-North region of Brazil. The data was obtained at the Lago
Azul farm, located in Santa Inês, State of Maranhão (latitude 03o08´S, longitude 45o42‘W),. The annual
averages of precipitation and temperature at this region were 1938 mm and 27oC, respectively over the
last five years. The diary averages of temperature and the total average of precipitation in the four
trimesters of the year, correspondent to this period, were 26, 26, 28 and 27oC and 922, 588, 106 and
322 mm, respectively. Beginning in Dec/98 until Mar/04, 17 ET programs were set up for a total of
183 collections, with 50, 22, 49 and 62 donor collections in each respective trimester involving 96
Nelore donors. Of these donors, 39 were submitted to one program, 21 to two and 36 to three or more
superovulatory programs. Donors were superovulated using conventional methods utilizing FSH
(Folltropin®-V or Pluset®) and synchronized with progestagens (CIDR® or Crestar®) or PGF2α. Donors
were inseminated two or three times and embryo collections were performed seven days after the first
insemination. All embryo collections, classification and transfers were performed by the same technician.
Averages registered over the respective periods by collection, were the following: estimated number
of CL (by rectal palpation) = 11,35; 10,95; 13,24 and 12,44; total ova collected = 15,34; 11,18; 13,82
and 14,05; viable embryos = 9,66; 7,18; 5,57 and 8,89; unfertilized ova = 3,30; 1,73; 5,16 and 3,24;
degenerated ova = 2,38; 2,27; 2,69 and 1,92; and fresh embryos transferred = 8,80; 6,64; 4,98 and
6,58. Were utilized 777 Gyr x Holstein (girolanda) recipients and 461 non-descript zebu (azebuada)
crossbred recipients synchronized with progestagens or PGF2α and inovulated with only one embryo,
in a synchrony of ±48 hours. In the first trimester, under higher precipitation and smaller temperature,
the number of viable embryos was higher than second and third trimester (p<0,05); at this last, under
smaller precipitation and higher temperature, the number of unfertilized and degenerated ova were
higher than others trimesters (p<0,05). Pregnancy rate at 60 days, of 62,62% for (girolandas) recipients
(53,05; 56,71; 45,54 and 43,51% in the respective trimester) and 37,38% for (azebuadas) recipients
(48,02; 58,33; 54,72 and 50,30% in the respective trimester), have a significant difference between the
groups; in the second trimester, under still favorable ambient conditions, the pregnancy rates were
higher than others trimesters (p<0,05). We concluded that the time of year influenced the efficiency of
bovine embryo donors and recipients.
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INFLUENCE OF RECIPIENT BREED, DONOR/RECIPIENT ESTRUS
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BOVINE RECIPIENT PREGNANCY RATES
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Over a period of five years, a total of 183 embryo collections were performed on 96 Nelore bovine
donors on the Lago Azul farm, Santa Inês, MA, (latitude 03o08’S, longitude 45o42‘W) using conventional
protocols. Donor and recipient estrus was synchronized utilizing progestagens and/or PGF2α. From a
total of 2.561 ova collected, 1465 (57%) were viable, with 1238 (48%) being transferred fresh to 777
“girolanda” (gyr x holstein) recipients and 461 “azebuada” (zebu x other breeds) recipients, mostly
heifers, obtained from the surrounding region. All embryos were collected, evaluated and transferred
by the same technician. The estrus synchrony between the donor and recipient was concentrated between
+24 to -24 hours, with the majority of the recipients receiving embryos at 0 and –12 hours of synchrony
(38% and 36%, respectively). All the recipients were evaluated via rectal palpation to determine the
presence of the CL and embryos were transferred to the ipsilateral uterine horn. Out of the total of 1238
recipients receiving embryos, CL from 280 recipients were further diagnosed as internal (no palpable
protrusion; n=28) or external (palpable protrusion; n=252) via rectal palpation. Ultrasound (US)
evaluation on these same recipients was performed for CL diameter (average=1,9mm), CL area
(average=2,9cm2) and the presence of a crater (53%, with an average area of 0,6cm2). Seven (25%)
recipients determined to have an internal CL via rectal palpation were eliminated following US evaluation
due to the actual absence of a CL. These recipients had lower levels of P4 (0.8 µg/ml) than those
receiving embryos (6.3 ηg/ml, regardless of CL type). P4 levels had no influence on pregnancy rates
(p>0,05), which were 67% and 33% for “girolanda” and “azebuada” recipients, respectively (p<0,05).
Pregnancy rates, according to the degree of synchrony, were 3%, 9%, 36%, 39% and 13% for the
groups +24, +12, 0, -12 and -24, respectively. We concluded that the “girolanda” recipients were more
efficient and pregnancy rates were higher for recipients with a 0 and –12 degree of synchrony (p<0,05).
The US evaluation was important in eliminating embryo recipients.
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INDUCTION OF PARTURITION ON SANTA INES SHEEP USED AS RECIPIENTS
IN AN EMBRYOS’ TRANSFER PROGRAM
Chalhoub, M. 1; Bittencourt, R.F. 1; Portela, A.P.M.1; Alves, S.G.G.; Almeida, A.K.1;
Freitas, D.S.1; Ribeiro Filho, A. de L. 1
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The perinatal morbidity and mortality of the offspring produced by the animal reproduction
biotechnologies recently developed are the factors that interfere negatively in the final results regarding
the number of born viable products. With the use of these techniques, there is a larger incidence of
parturient dystocia. One possible approach to reduce the offspring’s perinatal morbidity/mortality is to
provide the appropriate assistance during the labor. The induction of lambing becomes an important
handling option for making the deliveries’ synchronization possible, reducing the time of kidding
observation. Thus, the possibility of offspring’s death during the delivery is reduced. The glucocorticoids
can be used to induce parturition in ewes, ensuring the normal prepartum maturational events. The aim
of this study was to evaluate the effectiveness of the glucorcoticoid’s use for inducing delivery in
sheep. The correlation of the interval of time between the induction and birth (IND) with the sex,
weight and type of pregnancy (simple or twin) was also verified. For this purpose, 31 recipients of
Santa Ines breed pregnant of Dorper embryos, imported from South Africa, had their lambing artificially
induced with 10 mg of dexamethasone (DEXA) i.m., on the 146th day of pregnancy. Twenty four hours
after the DEXA administration, the animals were observed every hour until the delivery. The neonates
were sorted by the sex, weighted and the births were grouped as simple or twin. Statistical analyses
were performed using the SAS software version 6.1. The lambs’ average weight (Kg) was 3,9 ± 0,8.
Parturition occurred 45,6 ± 10,1 hours after DEXA administration. The birth weight was influenced by
the type of labor, where the neonates from twin pregnancies were significantly lighter compared to the
simple ones (r=-0,43; P<0,05). No correlation was observed among IND, weight and sex. There was
no retained membrane after eight hours post-parturition, time considered as physiologic for this specie.
The hormonal stimulation with DEXA also made the births’ synchronization possible, which happened
between 25 and 60 hours after its administration. Four animals (12,9%) that didn’t give birth in this
period were submitted to a cesarean section. In conclusion, the administration of 10 mg of dexamethazone
is effective in the induction of parturition on sheep, used as embryos recipients.
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TIMING OF ARTIFICIAL INSEMINATION IN SUPEROVULATED COWS
Sales, J.N.S.1; Souza, J.C.1
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According to the literature, the best moment to inseminate cows in embryo transfer programs it is still
controversial. The objective of this trial was to investigate the effect of the first AI time on the number
of viable, degenerate embryos and non-fertilized eggs, from Holstein donors. Cows (n=22) and heifers
(n=50) were synchronized using Crestar® (Intervet International B.V., Boxmeer, Holland) which consists
in the implantation of 3 mg of norgestomet in the ear, associated to an intramuscular injection of 6 mg
of norgestomet and 10 mg of estradiol valerate (D0), on D5 the superovulation protocol was initiated
with 8 decreasing injections of FSH/LHp (Pluset® , Calier S.A., Barcelona, Spain) in 12h intervals. On
D7 0.5 mg, i.m., of sodium cloprostenol (Sincrosin®, Vallée S.A., Montes Claros, Brazil) followed by
implant withdrawal on D9. Embryos were flushed seven days after the first AI. After flushing, embryos
were evaluated according to IETS standard procedures (1999). Animals were allocated randomly to
one of two treatments, T1 (n=27) inseminated at 0 and 12 h and T2 (n=45) 12 and 24 h after first
observed in estrus. Viable and degenerate embryo and non-fertilized egg means were analyzed by the
GENMOD procedure from SAS. There was no difference between the two treatments (T1 and T2) for
viable (5.21±1.13 vs 5.67±0.73), nonfertilized (1.09±0.48 vs 1.10±0.31) and degenerate (1.19±0.44 vs
1.21±0.29). It may be concluded that the first AI may be done at the first moment the cows are found
in heat without lowering fertilization in embryo transfer programs.
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EMBRYO PRODUCTION IN MORADA NOVA (VARIETY WHITE) EWES
SUBMITTED TO SUPEROVULATORY TREATMENT WITH pFSH
Maia, E.L.M.M.1; Souza, A.L.1; Arruda, I.J.1; Lima, I.M.T.1; Almeida, K.C.1; Lopes-Júnior,
E.S.1; Paula, N.R.O.1; Teixeira, D.I.A.1; Rondina, D.1; Villaroel, A.B.S.2; Freitas, V.J.F1.
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In order to evaluate the embryo production in Morada Nova (variety white) ewes submitted to
superovulatory treatment with pFSH, twenty cycling ewes presenting (mean ± SEM) 2.6 ± 0.2 years
of age and weighing 31.2 ± 1.1 kg at the start of study were used as embryo donors. Synchronization of
estrus was performed using a vaginal sponge impregnated with 60 mg of medrxyprogesterone acetate
(Progespon®, Syntex, Buenos Aires, Argentine) inserted for 14 days. Forty-eight hours prior progestagen
removal, superovulatory treatment was started. Animals were superovulated with 50, 50, 25, 25, 25
and 25 IU of pFSH (Pluset®, Calier, Barcelone, Spain) at 12 hours intervals. Ewes were tested for
estrus with one fertile ram of the same breed from 12 hours after sponge removal and every four hours
as long as they exhibited standing estrus. The hand mating was performed at estrus onset and 24 hours
later. Six days after first mating, ewes were subjected to laparoscopy for ovarian examination, followed
by embryo collection by laparotomy. The superovulatory response was considered when five corpora
lutea, at least, were observed. Recovered embryos were searched and evaluated under stereomicroscope
(SMZ-1B, Nikon, Tóquio, Japan) at 20-40x magnification and classified for stage of development and
quality according to morphological criteria of IETS. The data are presented in a descriptive way and
expressed as mean ± SEM or percentage. Estrus was observed in 90% and the superovulation in 75%
of treated females, with a mean ovulation rate of 7.35 ± 0.91. The recovery rate was 64.63% (5.00 ± 0.68
structures per ewe). After evaluation, it was observed 89.47% of fertilized (85/95) and 10.53% (10/95)
of non fertilized structures. From the recovered embryos 69.51, 21.95, 4.88 and 3.66% were morulae/
blastocysts of I, II, III and IV grade, respectively. In conclusion, MNw ewes showed a good response
to the superovulatory treatment with pFSH. Thus, they can be used as donors in preservation programs
and creation of germplasm bank.
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SUB-LUTEAL LEVELS OF PROGESTERONE, AFTER SUPERESTIMULATORY
TREATMENT, MAY DECREASE EMBRYOS RECOVERY RATE
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In the present experiment it was evaluated if maintenance of sub-luteal levels of progesterone (P4)
until embryo recovery would induce alterations in the oviduct and/or uterus that could affect fertilization
and/or early embryo development in superestimulated Nelore cows. At random stage of the estrous
cycle (D0) Nelore cows (n=6) received an intravaginal device containing progesterone (1.0g, DIB®)
associated with an IM administration of estradiol benzoate (2.5 mg; Estrogin®). Five days later (D5)
pFSH (Folltropin-V®) was administered during 4 consecutive days (total dose = 200 mg). On D7 (8:00
h) PGF2α was administered and 48 h later ovulation was induced by LH administration (25.0 mg,
Lutropin®, i.m., D9). All cows were fixed time inseminated 12 and 24 h after LH injection. The
progesterone source (DIB) was removed only at the time of embryo recovery (D16), i.e., 216 h after
PGF2α administration (Group P216). Even though 25 mg of LH were administered (D9), few follicles
ovulated and consequently only two uncleavaged structures were recovered on Day 16. Due to this
unexpected result the protocol was modified, i.e., the intravaginal device was removed on Day 8 (20:00
h) and LH administered on Day 9 (8:00 h). A new intravaginal device was inserted 8 h after LH
injection and removed just before embryo recovery (Group P216-modified). This alteration in the
protocol increased ovulation rate, as indicated by the 64 CL detected in the 6 cows on Day 16. However,
of 47 recovered structures only 3 were transferable embryos. Taking in account a previous experiment
in which it was concluded that maintenance of sub-luteal levels of P4 during 36 h after PGF2α
administration did not affect viability of the oocytes, since they can develop “in vitro” to blastocyst
(see abstract in these proceedings), the above results suggest that the deleterious effects of prolonged
sub-luteal levels of progesterone occur in the oviduct and/or uterus, altering fertilization and/or early
embryo development.
Fellowship from aCAPES or bFAPESP.
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EFFECT OF THE ESTROUS SYNCHRONIZATION PROTOCOL ON THE
SUPEROVULATORY RESPONSE IN A PROGRAM OF ZEBUS EMBRYO TRANSFER
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Superovulation is a key element for embryo transfer (ET) in cattle. However, a significant variability
in the superovulatory response and embryo recovery rate are factors that interfere in the effectiveness
of an embryo transfer program. One of the main factors effecting that variation is the status of follicular
development when the superovulatory treatment is started. Thus, the synchronization of follicular
wave emergence has been used as an important tool for the improvement of the results obtained with
the ET. Although, as around 80% of the Brazilian bovine herd is composed by zebu cows (Bos taurus
indicus), it is important that the protocols of follicular wave synchronization and superovulation are
tested and adjusted to the intrinsic characteristics of that animals group. With the objective of evaluating
the effectiveness, of two protocols of estrous synchronization on the superovulatory answer of zebu
cows, 26 animals, in a random stage of estrous cycle, were submitted to the following protocols: P1
(n=16) - the animals had the follicular wave synchronized with an intravaginal implant containing
1.9g of progesterone on Day 1 and 3mg of Estradiol Benzoate IM on Day 2, in this group the
superovulatory treatment was begun on Day 5 in the morning. P2 (n=10) - the animals received two
injections of 75mg of D+Cloprostenol through intra-vulvo-submucosal with a distance of 14 days, and
the superovulation was begun on nine or ten days after detection of estrous. The superovulatory treatment
consisted of a total amount of 250IU of FSH/LH (Pluset®, Calier, Brazil) divided in eight decreasing
doses (50IU Bid; 37.5IU Bid; 25IU Bid and 12.5IU Bid), with the fifth application of FSH was
administered 150mg of D+Cloprostenol IM and with sixth dose of FSH the cows received 75mg of
D+Cloprostenol IM and in P1 group the animals had the intravaginal implants removed. The
inseminations were accomplished 12 and 24 hours after the beginning of estrous and the embryos
recovered seven days after the first insemination. The ovarian response was evaluated by number of
corpus luteum detected by rectal palpation. The embryos were classified according to the IETS. The
two experimental groups were compared using the Student – Newman – Keuls test and the studied
variables were: corpus luteum (CL), total structures (TS), transferable embryos (TE), quality (QE) and
development embryo stage (DES). The verified averages (X ± DP) for the variables CL, TS, TE, QE
and DES for P1 were respectively, 11.80 ± 2.48; 12.50 ± 4.28; 8.00 ± 3.68; 2.64 ± 1.05 and 4.62 ±
1.46; while, for P2 they were respectively, 8.50 ± 2.58; 4.30 ± 2.79; 1.90 ± 1.66; 2.56 ± 1.19 and 3.12
± 1.91. In this experiment there were statistic difference (P<0,0001) between groups for the following
variables:TS, TE, and DES. The result sugest, that the P1 protocol obtained better results, with larger
number of recovered structures and transferable embryos, and it embryos were in an earlier development
stage (between morula and early blastocyst).
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SUPEROVULATORY TREATMENT ASSOCIATED WITH FREQUENT
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In the present experiment LH pulses, decreased by the superovulatory treatment (Theriogenology,
v.51, p.37-46, 1999) were partially restored by frequent administration of GnRH, as an attempt to
increase ovulation rate and embryo yield. Nelore cows (n=9) were randomly assigned to 2 groups:
P36-Saline (control) and P36-GnRH. In a second round the animals from one group were used in the
other group, in such a way that all donors received both treatments. Cows from control and P36-GnRH
group were treated with Protocol P36, in which an insertion of an intravaginal device containing
progesterone (1.9 g, CIDR-B®) is associated with an IM administration of estradiol benzoate (2.5 mg;
Estrogin®). Five days later (D5) pFSH (Folltropin-V®) is administered during 4 consecutive days (total
dose = 200 mg). On day 7 (8:00h) PGF2α is administered and 36 h later the source of progesterone is
removed (D8). Ovulation is induced by LH administration (25.0 mg, Lutropin®, i.m.). All cows are
fixed-time inseminated 12 and 24 h after LH injection. During Protocol P36 the animals were injected
intravenously with saline solution (1.0 ml, Control Group) or GnRH (5 µg gonadorelin, Fertagyl®,
P36-GnRH Group) on days 5 (14 and 24 h), 6 (8,12,16,20 and 24 h), 7 and 8 (4,8,12,16,20 and 24 h)
and 9 (4 h). Follicular growth was assed by ultrasonography from the beginning of FSH treatment (D5)
until LH administration (D5) and embryos were recovered 7 days after LH injection (D16). Although
mean number of follicles just before LH administration (18.8±4.6 e 21.2±3.6), number of CL (10.3±1.5
e 12.2±2.1), and total structures (5.6±0.6 e 8.3±1.1) did not change significantly (P>0.05), cows
treated with GnRH had a tendency to have higher number of transferable embryos than those receiving
saline (5.8±0.7 vs 3.5±0.7; P<0,07). These results indicate that restoring LH pulses (frequent
administration of GnRH) during SE treatment may increase the number of transferable embryos. The
results above will have to be confirmed in a future experiment, in which a osmotic mini-pump will be
use to deliver GnRH.
Fellowship from CAPESa or FAPESPb.
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EVALUATION OF FOLLICULAR DYNAMIC IN MARES TREATED WITH
EQUINE PITUITARY EXTRACT AND PURIFIED EQUINE FSH
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Equine pituitary extract (EPE) has been the most used compound to induce multiple ovulation in
mares, however despite the consistent superovulation response embryo recovery rate is lower than
expected. This experiment was conducted to study the follicular dynamics of mares treated with two
different EPE protocols (constant and decreasing doses) and purify equine FSH (Bioniche, Canada).
Six crossbreed mares were utilized, the same animals were used in all experimental groups to avoid
individual variability, as follows: Group I (EPE 25mg/IM, twice daily), Group II (EPE in decreasing
doses: 40, 35, 30, 25, 20, 15, 10 twice daily), Group III (equine FSH 12mg/IM, twice daily) and Group
4 (control). Follicular growth and ovulation were monitored daily by trans rectal palpation and
ultrasound. Treatments were discontinued when the majority of follicles reached 35 mm of diameter
and 3000 UI of hCG was administered. Results were analyzed by Pearson Correlation Coefficients and
Analysis of Variance. No statistics differences had found in the average follicles number of different
sizes (10-15, 16-20, 21-30 and >30mm of diameter) between the first four days of treatment. However
in the fourth day of treatment the average follicle’s number with 21-30mm were greater numerically in
groups II and III than others groups (1.7±1.6, 3.2±2.4, 3.2±1.6 and 1.2±1.5 for the groups I, II, III,
respectively). The groups II and III were statically greater than group IV and the group I had intermediate
values in the follicles number of 30mm diameter during the treatment (3.5±1.2ab, 4.2±1.6b, 5.0±1.5b,
1.0±1.0a, for GI, GII, GIII and GIV, respectively). The ovulations number were 3.3±1.6ab, 5.0±2.1a,
4.8±1.3a, 1.0±0b for GI, GII GIII and GIV, respectively. A positive correlation was observed (r=0.07;
p=0.06) 48 hours after the treatment’s beginning between populations of follicles with 16-20mm of
diameter and ovulation number in all treated groups. Daily follicular growth rate was similar between
treated and non-treated mares, however the group III was similar numerically in the group IV (2.2±0.5,
2.2±0.8, 2.6±0.4, 2.5±0.2mm/day for GI, GII, GIII and GVI, respectively) and greater than others
groups. According to the results of the present study we can concluded that no differences were in the
follicular dynamics between treated and non-treated mares until the fourth day treatment; the
superovulatory treatment assessed are able to increase the follicles number of 30mm and ovulation rate
when compared with control group; the follicular growth rate observed in the equine FSH purified
group was similar the control group, thus it is more close with physiological conditions. Support:
FAPESP and Laboratory Bioniche.
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Studies have been shown in cows that high levels of LH in the FSH compound affect adversely the
superovulatory response, fertilization rates and embryo quality. The objective of this study was to
compare the ovarian stimulation in hamsters, using the equine pituitary extract (EPE) in constant and
decreasing doses with the utilization of a low-cost animal model. This work aimed also to control the
efficiency of the EPE made in our laboratory and to check if this species is a good experimental model
for EPE researches applied to horses. A total of 84 female hamsters aged between 60-85 days, weighting
120-150 gr were submitted to a regime of 14h of light at 22oC. They were randomly divided in seven
experimental groups with 12 animals in each group. The eCG was injected once and EPE in constant
and decreasing doses every 12h for 4 days as following: G1-: EPE constant (0.01 mg / administration),
G2-: EPE decreasing (0.016 mg, 0.012 mg, 0.008 mg, 0.004 mg / administration), G3-: eCG (25UI),
G4-: EPE constant (0.1 mg / administration) + hCG (25UI), G5-: EPE decreasing (0.016 mg, 0.012
mg, 0.008 mg, 0.004 mg / administration) + hCG (25UI), G6-: eCG (25UI) + hCG (25UI), G7-:
control (saline injection). The hCG was administered subcutaneous in a single dose after 48h of eCG
administration or 12 h after the last application of EPE. All animals were killed 15h after the
administration of hCG. The oviducts were dissected and flushed aiming to recovery the oocytes. The
ovaries were weighted and the number of luteal structures and follicle ≥1mm counted. Analysis of
Variance and Tukey test were used for statistic evaluation. The number of follicles was in average to
G1) 74.3±15.1ab; G2) 89.0±6.3a; G3) 39.0±26.1b; G4) 34.0 ±26.1c; G5) 36.7±3.8b; G6) 22.0±12,1c; G7)
8.3±0.6c; the number of luteal structures observed was to G1) 49.7±19.5b; G2) 29.3±9.7c; G3)
145.3±74.8ab; G4) 105.3±30.8abc; G5) 87.3±16.2abc; G6) 166.0±62.2a; G7) 24.0±4.0c. The number of
recovered oocytes was in average to G1) 8.7±3.5ab; G2) 14.3±12.4ab; G3) 30.0±26.2ab; G4) 18.7±11.5ab;
G5) 54.0±5.5ab; G6) 56.7±33.2a; G7) 6.7±0.6b. Finally, the weight of the ovaries (gr) was to G1)
0.14±0.01c; G2) 0.12±0.01d; G3) 0.20±0.009abc; G4) 0.20±0.02bc; G5) 0.20±0.03bc; G6) 0.30±0.05a;
G7) 0.09±0.01d. The results of this experiment showed that treatment with constant doses of EPE
induced disturbs of ovulation, with a consequent decrease on the number of recovered oocytes.
Financial support: FAPESP / CAPES.
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“IN VITRO” VIABILITY AND ULTRASTRUCTURAL ANALYSIS OF EQUINE
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In spite of recent advance got in superovulatory treatment in equine, there aren’t studies that compare
the quality and morphology of embryos got through this biotecnique with embryos got of non-treated
mares. Twenty-seven vernal transition mares were randomly assigned to one of two groups: Control
group (n=13) and Treated group (n=14), where the mares were treated with 12.5 mg of pure equine
FSH (eFSH® - Bioniche Animal Health Inc., Canada), IM, twice daily, from this moment to detect one
or more follicles ≥ 25mm. Treatment was continued until most of follicles reached preovulatory size
(≥ 35mm). At this time, 2,500 IU hCG were administered (Vetecor® - Lab. Calier do Brazil, SP,
Brazil), intravenously, and the mares were inseminated with 1 x 109 spermatozoa, every other day,
until ovulation (D0). Too were realized the induced the ovulation and the artificial insemination in
control group mares. The recovery of embryos were performed by non-surgical method from seven to
eight days after ovulation. Nine embryos were recovered from control group (0.69 embryos/mare): 2
Bi (22.2%), 3 Bl (33.3%) and 4 Bx (44.4%). In the treated group were recovered 28 embryos (2.0
embryos/mare): 1 morula (3.6%), 5 Bi (17.9%), 8 Bl (28.6%), 11 Bx (39.2%) and 3 degenerate embryos
(10.71%), apart from 6 oocytes. Around 89% (8/9) of embryos of control group and 75% (21/28) of
embryos of treated group were classified as excellent or good after visual exam through stereoscopic
microscopy, and, 11.1% and 14.3%, respectively, had little imperfections. Later on, embryos of two
groups were evaluation through of reverse microscopic of fluorescence after were incubate in solution
of DPBS + 0.4% BSA add of 125µg/ml of propidium iodeto, during 10 minutes, and were transfer to
histology blade with one drop of solution 10µg/ml of HOECHST 33342. All the embryos of control
group (7/7) and 70% (7/10) of embryos of treated group were viable by color with fluorescent probes.
The non-viable embryos by fluorescence analyze, of treated group, were those classifieds like
degenerated after visual exam. To ultrastructural analyze, in transmission electron microscopy, were
used 2 embryos of control group and 3 of treated group, recovery randomly, without previous selection
of their morphology. Were fixed in 2.5% glutaraldehyde in phosphate buffer and post-fixed in 1%
osmium tetroxide in the same buffer. After dehydration in crescent concentrations of acetone, embryos
were embedded in Epon. Thin sections were obtained with a diamond knife and stained with uranyl
acetate and lead citrate. Weren’t detected differences morphologic between the embryos. In summary,
the study of viability cellular and the ultrastructural analyze to showed that embryos coming from
superovulatory treatment had characteristic and quality similar to embryos coming from of conventional
recovery.
Acknowledgements: Bioniche Animal Health Inc., Canada;
Laboratories Calier do Brazil, São Paulo, Brazil.
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Equine FSH (eFSH® - Bioniche Animal Health Inc., Canadá) was used to induce multiple follicular
development and ovulation in transition mares. Twenty-eight mares, from three to fifteen years of age,
were examined during the months of August and September 2003 with ultrasound for two weeks prior
to the start of the experiment to determine transitional characteristics (follicles > 25 mm and no corpora
lutea present). After this period, as mare obtained a follicle ≥ 25 mm, they were assigned to one of two
groups: 1) control group – untreated; 2) treated group with 12.5 mg eFSH, two times per day, until at
least half of all follicles > 30 mm had reached ≥ 35 mm. Mares were scanned daily to observe follicular
activity. When most of the follicles of the treated mares and a single follicle of control mares acquired
a preovulatory size (≥ 35 mm), 2.500 IU hCG (Vetecor® - Laboratórios CALIER do Brasil Ltda, São
Paulo) were administered, intravenously, to induce ovulation. From this moment, the mares were
inseminated with fresh semen, every other day, until ovulation. Ultrasound exams were continued
until ovulation detection and the embryo recovery was performed seven to eight days after ovulation.
For statistical analyze were used test t. Time from start of treatment to the first follicle ≥ 35 mm and
ovulation was shorter (p<0.05) for treated (4.1 and 6.6 days) versus control mares (14.9 and 18.0
days), respectively. However, after luteolitic treatment, time to the second ovulation was longer for
treated (22.4 days) versus control (10.9 days) mares. The mean period of treatment were 4.79 ± 1.07
days and 85.71% of mares had multiple ovulations. The number of ovulations and embryos recovered
were higher for treated (5.6 and 2.0) versus control (1.0 and 0.7) mares (p<0.05). In conclusion, eFSH
was effective to hasten the onset of the breeding season, promote multiple ovulations and increase
embryo recovery.
Acknowledgments: Bioniche Animal Health Inc., Canadá
Laboratórios CALIER do Brasil, Ltda, São Paulo, Brasil
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EFFECT OF SUPEROVULATORY TREATMENT ASSOCIATED TO
INTRAVAGINAL PROGESTERONE DEVICE AND ESTRADIOL BENZOATE ON
CONCEPTION RATE OF BOVINE RECIPIENTS
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This work evaluated results of 5.395 embryo transfers, realized by Cenatte Embriões, during 2002.
Embryo were obtained by one of two superovulatory treatments: 1) Estrus detection and beginning of
superovulation after 8-12 days; 2) CIDR®+Estrogin® (4mL) at a random day of the oestrous cycle and
beginning of superovulation after 5 days. Superovulations were done with Folltropin® or Pluset®. The
recipients (Bos taurus x Bos indicus) received a single injection PGF2α (day 6 afternoon) and observed
in estrus. Recipients standing estrus had their CL evaluated by rectal palpation (inside, 1<2<3) and
embryo transfers were done by non-surgical method 5-9 days after estrus. Data were analyzed by
GLM, in a model that included as variables donors treatment, FSH used in donors, recipients CL,
synchrony between donor-receptor (-2, -1, 0, +1, +2), embryo development stage (Mo, Bi, Bl, Bx, Be
- IETS) and embryo quality (Grade 1, 2, 3 - IETS). Conception rate was affected by synchrony between
donor-recipient (-2: 52.15±3.08%; -1: 65.80±1.99%; 0: 69.49±1.70%; +1: 65.40±1.93%; +2:
54.93±4.21%; P<0.001), embryo development stage (Mo: 64.62±2.04% ;Bi: 65.65±1.86%; Bl:
63.70±1.81%; Bx: 57.82±1.97%; Be: 55.99±5.11%; P<0.001) and embryo quality (Grade 1:
66.47±1.67%; Grade 2: 59.64±1.84%; Grade 3: 58.56±2.85%; P<0.001). The size of CL detected by
rectal palpation did not affected conception in recipients (p=0.53), indicating that synchrony might be
a more important parameter than size of CL to select recipients. Interestingly recipients that received
embryo from donors submitted to treatment 2 showed better conception rate (P<0.05) than those
receiving embryo from donors submitted to treatment 1 (63.09±1.81% vs. 60.02±1.89%, respectively).
Probably synchronization of follicular wave in donors, although did not alter number of viable embryos
produced (BO et al., Theriogenology, v. 45, p.897-910, 1996) proportioned a more uniform follicle
group in age and diameter and it would improve oocyte and embryo quality, which may not be visually
evaluated. Synchronizing follicular wave in donors with progesterone intravaginal device associated
to estradiol benzoate might increase number of pregnancy/embryo recovery by increase conception in
recipients, since the number of recovered embryos was not altered with these treatments.
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EFFECT OF INTRAVAGINAL PROGESTERONE DEVICE ASSOCIATED
TO ESTRADIOL BENZOATE IN SUPEROVULATION PROGRAMS
ON BOVINE SPECIES
Vasconcelos, J.L.M.1; Sá Filho, O.G.1; Santos, R.M.1; Belisario, H.L.R.2;
Alvin, M.T.T.2; Jaliba, W.P.2
1
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Embryo transfer still have some limitations like high variation of superovulation results and absence
of embryo recovery schedule, making the technician spend a long time with a single animal, which
increase costs per embryo. This work evaluated results of 1.167 embryo recoveries, done by Cenatte
Embriões, during 2002. Nellore, Gir and Guzerá donors were submitted to one of two treatments: 1)
Estrus detection and beginning of superovulation after 8-12 days (n=379); 2) CIDR®+Estrogin® (4mL)
at a random day of the oestrous cycle and beginning of superovulation after 5 days (n=788).
Superovulations were done with FSH (Folltropin® or Pluset®) in 8 decreasing doses, twice a day.
PGF2α was injected at 7th day afternoon (6th FSH injection) and the progesterone intravaginal device
was withdraw at 8th day morning (7th FSH injection). Cows standing in estrus until 12:00h of the 9th day
were inseminated at 20:00 and 6:00h and those standing in estrus between 12:00 and 18:00h were
inseminated at 6:00 and 18:00h. Cows that did not stand estrus until 18:00h received a GnRH injection
(Conceptal®) and were inseminated at 6:00 and 18:00h. Embryo recoveries were done 7-8 days after
AI. Data were analyzed by GLM, in a model that included breed, treatment, FSH, treatment x FSH,
breed x treatment, breed x FSH and estrus detection. There was no effect of treatment on number of
viable structures (5.59±0.52 vs. 5.47±0.25; P=0.82) and non-viable (4.06±0.53 vs. 4.19±0.26; P=0.82).
Donors not observed in estrus until 48 hours after PGF2α had lower number of viable structures
(3.69±0.17 vs. 6.09±0.17; P<0.001) and non-viable (2.84±0.38 vs. 4.94±0.17; P<0.001). These data
suggest that using intravaginal progesterone device associated to estrogen to synchronize follicular
wave, in superovulation protocols, has similar results than that protocols started based on estrus, and it
might be used to program embryo recoveries, optimizing management, which reduces costs per embryo.
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SUCCESSIVE MULTIPLE OVULATIONS ON HOLSTEIN AND GIR
NULIPAROUS DONORS
Lopes, B.C.1; Ferreira, M.B.D.4; Souza, J.C.3; Azevedo, N.A.4; Freitas, C.2; Sales, J.N.S.5

This trial was conducted from January to December of 2003, at EPAMIG Santa Rita research station in
Sete Lagoas MG. Embryo production aspects were studied from Gir x Holstein F1 heifers such as
fertility indexes during three consecutive superovulations, at approximately 60 days intervals. Donors
were gir heifers (n=22), at 33.63±4.46 months and Holstein heifers (n=16), at 22,27±3.68 months of
age, with cyclic luteal activity. Estrous cycles were synchronized with two 500 µg Cloprostenol
(Ciosin®) injections 11 days apart and superovulation initiated at day 8 to 12 after the last estrus. Gir
hefers received a total of 100 IU of FSH (Pluset®), diluted into 3.0 mL of saline given for four consecutive
days, in decreasing doses at 12 h intervals. Cloprostenol (500 µg) was given at the sixth FSH. Holstein
heifers underwent the same protocol as the Gir, but twice (200 IU) the dosage of FSH. Both breeds
received the same amount of FSH proposed for each breed, independently of superovulation order or
previous embryo production. Heifers were re-synchronized after the first and second flushing with the
same initial protocol. Ovaries were evaluated by ultrasonography at estrus and follicles ≥ 7 mm counted
and at flushing day non ovulated follicles and corpora lutea or CL (by rectal palpation) were also
recorded. Flushing was done at seven days after estrus and recovered structures classified according to
IETS standards. Average number of CL was similar for the three flushing 7,86±5,7 (n=38); 8,08±5,2
(n=34) e 6,75±5,7 (n=16), total structure numbers were 6,96±4,25; 5,50±3,9 e 6,09±5,6, and the number
of non ovulated follicles 1,62±2,6; 1,19±2,0 e 0,80±2,2, respectively for both breeds. There was no
difference on follicle number at estrus from first and second superovulations (17,55±10,3 e 13,57±7,7,
respectively for both breeds). For Holstein heifers the number of follicles at estrus was lower (P<0.05)
on the third flushing. 12.84±8.3 and 7.11±3.9 for second and third flushing, respectively. However,
for Gir heifers, the third flushing resulted in 13.57±7.5 follicles, similar to first and second flushing
results of 18,05±11,1 e 13,96±7,5, respectively. Therefore, it can be concluded that the 100 IU FSH
dose stimulated efficiently Gir heifers during three consecutive flushing, without affecting adversely
their reproduction, for the 25 heifers used in two flushing and seven superoulated a third time, all were
pregnant after the experiment. These results suggest that reduced FSH dosages are efficient to
superovulate nuliparous Gir and Holstein heifers.
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HORMONAL CONTROL OF ESTRUS CYCLE OF ACYCLIC COWS
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The interval from calving to first estrus is the major factor affecting pregnancy rates in the commercial
beef cattle industries that use programmed breeding season. The aim of the present study was to evaluate
the use of hormonal treatment with progesterone and estradiol benzoate (EB) on the induction of
ovulation of acyclic cows at the end of the breeding season. Thirty crossbred beef cows (Bos taurus x
Bos indicus), multiparous, presenting at least one follicle > 5 mm, measured by ultrasonography, and
absence of corpus luteum in both ovaries were used in this experiment. All animals were lactating
cows with more than ninety days of postpartum period and were at the last month of the breeding
season. Body condition (BC; graded from 1 to 5) was registered at the beginning and at the end of the
experiment. The hormonal treated group was composed by twenty four cows that received a controlled
intravaginal device release (CIDR, 1,9 g) on Day 0 (beginning of the treatment). Treated cows also
received EB on Day 1 (2 mg) and Day 11 (1 mg). Devices were removed on Day 10. The control group
was composed by six cows, maintained at the same conditions of the treated group, without any hormonal
treatment. The estrus detection was carried out in these animals during all the experiment period.
Animals were inseminated twelve hours after standing estrus. Only one cow of the treated group (1/24)
did not present estrus. All other cows were inseminated 20-24 hours after EB injection. Until the
pregnancy diagnosis day, the six cows of the control group remained anovulatory, with no corpus
luteum observed by ultrasonography. The hormonal treatment with progesterone and EB resulted in
fourteen pregnancies (58%). It was observed that cows with higher BC (3.0-3.5) presented better
pregnancy rates (60-62%) than cows with poor BC (50%). This results confirm that progesterone and
EB treatment is efficient to reduce the postpartum anoestrous of lactating beef cows, reducing the
number of non-pregnant cows at the end of the breeding season. Such protocols may contribute,
economically, to increase the efficiency of the reproductive management in the breeding season.
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SERUM PROGESTERONE CONCENTRATIONS IN CROSSBRED HEIFERS
NELLORE/ANGUS TREATED WITH DIFFERENT INTRAVAGINAL
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Santos, R.M.; Vasconcelos, J.L.M.; Perez, G.C.; Sá Filho, O.G.; Maciel, A.B.B.
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The intravaginal progesterone device is used to induce cyclicity and synchronize estrus/ovulation by
release progesterone (P4) into the blood circulation of the animal. The aim of this study was to determine
serum P4 during treatment with intravaginal device CIDR 1.38g, CIDR 1.9g, CRONIPRESS, DIB or
PRID for 25 days. Crossbred heifers Nellore/Angus (n = 64) were previously synchronized by a modified
Ovsynch (GnRH - 50µg - 6d - PGF2α - 25mg - 48h – GnRH - 50µg). Seven days after the second
injection of GnRH, synchronized heifers (n = 44) received PGF2α and 24 h later were assigned to one
of five groups: G1 (n = 9) CIDR 1.38g; G2 (n = 9) CIDR 1.9g; G3 (n = 9) CRONIPRESS; G4 (n = 9)
DIB and G5 (n = 8) PRID. Only the heifers that regressed the CL (determined by decrease of P4
concentrations between days 6, 7, 7.5 and 8 after the second GnRH injection) were kept (G1: n = 5,
G2: n = 7; G3: n = 7; G4: n = 8; G5: n = 5). Serum P4 concentrations were quantified by RIA. Peak of
P4 concentration was evaluated at 0, 1, 4, 8 and 12 h after devices insert; the level of P4 concentration
during the treatment was determined every other day for 25 days, and P4 concentration decrease was
evaluated at 0, 1, 4 and 8 h after devices removal. Data were analyzed by GLM. Two heifers from G2
(CIDR 1.9g) lost the devices (at days 8 and 25) and those animals were excluded after that. Within one
hour after device insert, peak of P4 concentration was found for G1 (10.2±1.01ng/mL); G2 (6.8±0.86ng/
mL); G3 (6.4±0.86ng/mL); G4 (6.9±0.80ng/mL) and it was affected by treatment (P<0.05). Within 8
hours peak was found for G5 (6.3±0.63ng/mL). Levels of P4 was maintained above 1ng/mL until day
13 for G4 (DIB), until day 15 for G3 (CRONIPRESS), until day 22 for G5 (PRID) and until day 25 for
G1 (CIDR 1.3g) and G2 (CIDR 1.9g). The decrease of P4 concentrations after device removal was
similar in all groups. The G1 (CIDR 1.38g) had higher peak of P4 concentration one hour after the
insert. This might be important in synchronization protocols due to the change of the circulating
concentration of P4 could affect the LH pulsatility and the turnover of the dominant follicle. This
results also shows that the intravaginal progesterone devices could be used more than one time, according
to the number of days that each device maintained the progesterone concentration above 1ng/mL.
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PREGNANCY RATE, AFTER FIXED-TIME ARTIFICIAL INSEMINATION (FTAI),
IN NELORE DONORS SUBMITTED TO SEVERAL EMBRYO FLUSHING
Nogueira, M.F.G.* ; Barros, C.M.
Departamento de Farmacologia, Instituto de Biociências, UNESP, 18618-000 Botucatu – São Paulo,
Brasil. marcelo@femanet.com.br, cmbarros@ibb.unesp.br
Ovarian superestimulation treatments associated with possible mechanical and infectious trauma related
to embryo flushing, may decrease fertility in bovine embryo donors. The objective of the present work
was to compare the reproductive performance of Nelore females submitted to embryo flushing, and
afterwards treated with a FTAI protocol. Nelore cows were superestimulated with protocol P36 (Barros,
Porto and Nogueira, Theriogenology, 59:524, 2003), and embryos were flushed 7 to 8 days after
inducing ovulation with exogenous LH (25 mg, im, Lutropin). Donors (n=39) were superestimulated
and flushed 1 to 4 times (n=61 flushings) before fixed-time AI (20 to 100 days after the last embryo
flushing performed). Before each donor receive FTAI treatment, the regression of corpora lutea, the
presence of cyst or other ovarian, oviduct or uterine pathology were checked. At random day of the
estrous cycle (D0) the animals were treated with a previously used intravaginal device containing
progesterone (DIB®, 1g), and intrumuscular administration of estradiol benzoate (EB, 2.5 mg, Estrogin).
Eight days later (D8) the animals were treated with a PGF2α analog (150 µg dl-cloprostenol, im,
Prolise®), and the DIB was removed. Twenty four hours after DIB removal (D9) it was administered
EB (1.0 mg, im) and all animals were inseminated (FTAI) 30 to 34 h after EB administration (D10).
The animals that did not get pregnant after the first insemination received another FTAI treatment.
Pregnancy rates, diagnosed by rectal palpation approximately 60 days after FTAI, were not significantly
different (p>0.9) when comparing donors submitted previously to 2 to 4 flushing (92.3%, 12/13) with
animals flushed just once (88.5%, 23/26). In average it was used 1.23 dose of semen for each pregnancy
obtained. When the animals were analyzed considering the number of pregnancy produced by flushing,
the donors that were flushed 2 to 4 times produced in average 4.4 pregnancies per flushing (153/35),
with an average of 2.7 flushing per donor. In the animals flushed just once, it was obtained 2.1
pregnancies per flushing (53/26). It is concluded that in Nelore females submitted to several embryo
flushing, and afterwards treated with a FTAI protocol, there was no decline in pregnancy rate.
*Fellowship from FAPESP to attend PhD program at FMVZ-UNESP.
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The aim of this study was to compare the pregnancy rates for artificial insemination (AI) and embryo
transfer (ET) technology in high production repeat breeder Holstein cows (≥ 4 services). The present
study was performed in a commercial dairy farm (Agrindus S/A) located at Descalvado, Brazil. Data
of 2,803 AI’s and 2,066 ET’s during the years of 2000, 2001, 2002 and 2003 were used. The animals
were submitted to natural estrus detection and subsequent artificial insemination (12h later) or embryo
transfer (7d later). The embryos used were produced by MOET. The data were distributed and compared
according to the month (January to December) and procedure used (AI or ET). Data were punctually
analyzed in all months by chi-square test. No interactions were observed between the year and procedure
used (AI and ET). There was a significant effect (P<0,01) of AI (18.2%; 511/2,803) vs. ET (41.4%;
855/2,066) pregnancy rate. The AI and ET conception rate from January to December was Jan: 12.4%
(23/185)a vs 41.7% (70/168)b; Feb: 11.8% (27/228)a vs 45.7% (79/173)b; Mar: 12.3% (38/309)a vs.
41.4% (82/198)b; Apr: 10.5% (31/296)a vs. 43.2% (73/169)b; May: 18.8% (54/287)a vs. 46.6% (103/
221)b; Jun: 19.8% (64/323)a vs. 33.6% (49/146)b; Jul: 28.4% (97/342)a vs. 40.0% (64/160)b; Aug:
26.9% (47/175)a vs. 42.8% (71/166)b; Sep: 25.5% (40/157)a vs. 48.1% (74/154b); Oct: 27.5% (39/142)
vs. 30.1% (50/166); Nov: 21.2% (24/113)a vs 37.1% (76/205)b; Dec: 11.0% (27/246)a vs 44.4% (64/
144)b respectively (a≠b, P<0.05). The results indicated that the ET technology can be applied with
more success than AI in repeat breeder high production Holstein cows.
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INCREASED PREGNANCY RATE IN NELORE COWS TREATED WITH
eCG IN DIFFERENT POST PARTUM PERIODS FOR FIXED
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The aim of this study was to verify the effect of eCG treatment at fixed time artificial insemination
(FTAI) progestin-based protocol in different post partum periods (PPP) of Nelore cows. Two hundred
and ninety eight Nelore cows (76,1 ± 51,6 days postpartum) kept under pasture regimen in AraraquaraSP were used. On Day 0, all animals received 3 mg of Norgestomet and 5 mg of Estradiol valerate i.m.
with a auricular implant containing 3 mg of Norgestomet (Crestar®, Intervet). On Day 9, the implant
was withdrawal and a half of animals received 400 IU eCG i.m. (Folligon®, Intervet). All animals were
artificially inseminated 54 hours later. The cows were divided in four post partum periods and the eCG
effect was analyzed in each interval. The group P20-39 was compost by animals with PPP between 20
and 39 days, that received (n=25) or not received (n=25) 400 IU eCG at moment of implant withdrawal.
The P40-49 was compost by animals with PPP between 40 and 49 days, that received (n=21) or not
received (n=23) eCG treatment. The P50-59 was compost by animals with PPP between 50 and 59
days, that received (n=47) or not received (n=39) eCG treatment. The P>59 was compost by animals
with PPP major than 59 days, that received (n=56) or not received (n=62) eCG treatment. The pregnancy
diagnosis was performed by ultrasonography 30 days after FTAI. Pregnancy rates were compared by
Chi-square test. The eCG treatment increased pregnancy rate in all groups: P20-39 [40.0% (10/25) vs.
12.0% (3/25), P=0.01]; P40-49 [42.9% (9/21) vs. 21.7% (5/23), P=0.06]; P50-59 [59.6% (28/47)vs.
41.0% (16/39), P=0.04]; P>59 [66.1% (37/56) vs. 46.8% (29/62), P=0.01]. The results demonstrated
that the eCG treatment at moment of Norgestomet auricular implant removal increased the pregnancy
rate of FTAI protocol in all postpartum periods, except on P40-49 in which a tendency was observed
(P=0.06). Therefore the eCG treatment may be useful to reduce the interval between partum and first
service in animals submitted to FTAI.
Acknowledgment: Intervet
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EFFECT OF eCG AND GnRH ADMINISTRATION ON PREGNANCY
RATE OF LACTATING NELORE COWS SUBMITTED TO FIXED
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Aiming to improve pregnancy rates in Fixed Time Artificial Insemination (FTAI) this study was designed
to evaluate the effect of eCG and GnRH administration in the treatment with progestagen auricular
implant in lactating Nelore cattle. Fifty hundred ninety nine lactating Nelore cows (76,1±51,6 days
postpartum) kept under pasture regimen at Brasilândia-MS (Agropecuária HORA) and Araraquara-SP
(Agropecuária NSA) were used. The animals were randomly assigned to 4 treatment groups in a 2 by
2 factorial design according body corporal condition. At unknown stage of oestrous cycle (Day 0), all
animals received 3 mg Norgestomet and 5 mg Estradiol valerate i.m. with a auricular implant containing
3 mg Norgestomet (Crestar®, Intervet). On Day 9, the implant was withdrawal and all animals were
submitted to FTAI 54 hours later. The group G-CON (n=152) was not submitted to additional treatment.
The group G-GnRH (n=147) received 100 µg GnRH i.m. (Fertagyl®, Intervet) at moment of FTAI.
The group G-eCG (n=151) received 400 IU eCG i.m. (Folligon®, Intervet) at the time of implant
removal. The G-eCG+GnRH (n=149) received 400 IU eCG i.m. at the time of implant removal and
100 µg GnRH i.m. at moment of FTAI. The pregnancy diagnosis was performed by ultrasonography
30 days after FTAI. Pregnancy rates were compared by Chi-square test. No interaction was observed
between treatments. Pregnancy rates in the groups G-CON, G-GnRH, G-eCG and G-eCG+GnRH
were 27.6% (42/152)c, 40.1% (59/147)b, 47.7% (72/151)ab and 55.7% (83/149)a, respectively (P<0.05).
The main effects indicated higher pregnancy rate (P<0.05) for treatment with eCG [51.8% (155/300)a
vs. 33.8 (101/299)b] and GnRH [48.0 (142/296)a vs. 37.6% (114/303)b]. The results indicated that the
eCG treatment at the time of progestagen auricular implant removal and GnRH treatment at moment
of FTAI increased pregnancy rate in lactating Nelore cows FTAI.
Acknowledgment: Intervet
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The aim of this study was to compare pregnancy rates following the administration of estradiol benzoate
(EB) or estradiol cypionate (EC) at two different times after CIDR removal to induce ovulation in a
fixed time artificial insemination (FTAI) protocol. Two hundred and fourteen lactating Nelore cows
(60-90 days postpartum) kept on pasture at Brasilândia-MS were used. The animals were randomly
assigned to four treatment groups in a two by two factorial design according to postpartum period and
body condition score (1-5). At unknown stages of estrous cycle (Day 0), all animals received an injection
of 2 mg EB i.m. (Estrogin®, Farmavet) and an intravaginal device containing 1,9 g progesterone (CIDR®,
Pfizer). On Day 8, CIDR were removed and an injection of 25mg Dinoprost i.m. (Lutalyse®, Pfizer)
plus 400 IU eCG i.m. (Novormon®, Syntex) was administered. Animals were subdivided to receive
estradiol benzoate or estradiol cypionate (ECP®, Pfizer) on Day 8 (at the time of CIDR removal) or
Day 9 (24h after CIDR removal). The group EC0 (n=57) received 0.5mg EC on Day 8; the group
EC24 (n=52) received 0.5mg EC on Day 9; the group EB0 (n=51) received 1mg EB on Day 8; and the
group EB24 (n=54) received 1mg EB on Day 9. FTAI was performed 54h after CIDR removal.
Pregnancy diagnosis was done by ultrasonography 30 days after FTAI. Pregnancy rates were compared
by Chi-square test. No interaction was observed between the estradiol treatments and the timing of
treatment. Pregnancy rates in the groups EC0, EC24, EB0 and EB24 were 45.6% (26/57), 42.3% (22/
52), 41.2% (21/51) and 42.6% (23/54), respectively (P>0.05). The main effects indicated the same
pregnancy rates (P>0.05) for treatments with EC and EB [44.0% (48/109) vs. 41.9% (44/105)] and for
treatment on Day 8 or on Day 9 [43.5% (47/108) vs. 42.5% (45/106)]. Results indicate that treatment
with either estradiol benzoate or estradiol cypionate at the time of CIDR removal or 24 hours later, will
yield similar pregnancy rate in lactating Nelore cows following FTAI.
Acknowledgment: Pfizer
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Aiming to improve pregnancy rates in Fixed Time Artificial Insemination (FTAI) this study was designed
to evaluate the effect of eCG administration and weaning for fifty four hours in the treatment with
progestagen auricular implant in lactating Nelore cows. Forty hundred fifty seven (n=457) lactating
Nelore cows (40-100 days postpartum) kept under pasture regimen at Camapuã-MS (Agropecuária
Café no Bule) were used. The cows were randomly assigned to 4 treatment groups in a 2 by 2 factorial
design according to body corporal condition. At unknown stage of oestrous cycle (Day 0), all animals
received 3 mg Norgestomet and 5 mg Estradiol valerate i.m. with a auricular implant containing 3 mg
Norgestomet (Crestar®, Intervet). On Day 9, the implant was withdrawal and all animals were artificially
inseminated 54 hours later. The group G-CON (n=118) was not submitted to additional treatment. The
group G-eCG (n=112) received 400 IU eCG i.m. (Folligon®, Intervet) at the time of implant removal.
In the group G-DES (n=114) was performed a wean from implant removal to FTAI (54 hours). The
group G-eCG+DES (n=115) received 400 IU eCG i.m. at the time of implant removal and was performed
a wean from implant removal to FTAI. The pregnancy diagnosis was performed by rectal palpation 45
days after FTAI. Pregnancy rates were compared by Chi-square test. No interaction was observed
between eCG administration and wean. Pregnancy rates in the groups G-CON, G-eCG, G-DES and GeCG+DES were 37.3% (44/118)c, 52.7% (59/112)ab, 47.4% (54/114)bc and 58,4 (66/113)a, respectively
(P<0.05). The main effects indicated higher pregnancy rates (P<0.05) for treatment with eCG [55.6%
(125/225)a vs. 42.2% (98/232)b] and wean for 54 hours [52.9% (120/227)a vs. 44.8% (103/230)b]. The
results indicated that the eCG treatment at the time of progestagen auricular implant withdrawal and
wean for 54 hours performed between implant withdrawal and FTAI increased pregnancy rate in lactating
Nelore cows FTAI.
Acknowledgments: Intervet and Agropecuária Café no Bule
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Three experiments were designed to evaluate the effect of treatment with Triu-B vaginal devices (in
Brazil Cronipres, Biogénesis) for 7, 8 or 9 days on pregnancy rates in cross bred zebu cows and heifers
Artificially Inseminated at a Fixed-Time (FTAI). In Experiment 1, 447 heifers, 20 to 26 months of age
with a body condition score (BCS) of 2.5 to 3.5 (1 to 5 scale) were used. On Day 0, all heifers received
2 mg of estradiol benzoate (EB; Bioestradiol, Biogénesis) intramuscularly (im) and a new Triu-B or a
Triu-B previously used twice (3rd-use Triu-B, with the addition of 3 silicone rings containing 100 mg
progesterone each). Heifers were also subdivided to have their Triu-B devices removed on Days 7, 8 or
9. All heifers were treated with 150 µg D (+) cloprostenol (Enzaprost-DC, Biogénesis) im at the time
of Triu-B removal, 1 mg EB 24h later and were FTAI 28 a 32h after EB. In experiment 2, 394 nonlactating multiparous cross bred zebu cows, with a BCS of 2.0 to 3.0 were used. Cows were treated and
similarly to the heifers in experiment 1, except that the devices used were new or those previously used
once (2nd-use Triu-B), or twice (3rd-use Triu-B, with the addition of 3 silicone rings containing 100 mg
progesterone each). In experiment 3, 129 non-lactating Angus cows with a BCS of 2.0 to 3.0 were
treated similarly to those in the previous experiments, except that only new Triu-B were used. Pregnancy
rates were determined by ultrasonography (100 Falco Vet., Pie Medical, 8 MHz transducer) 30 days
(experiments 1 and 3) and 60 days (experiment 2) after FTAI. Pregnancy rates were compared by
Logistic Regression. In Experiment 1, the length of Triu-B treatment did not affect pregnancy rates
(Triu-B 7 days: 54.7%; 8 days: 44.1% and 9 days: 54.1%; P=0.98). Furthermore, no differences were
detected between new (48.6%) or 3rd-use Triu-B (53.2%; P=0,33). In Experiment 2, length of Triu-B
treatment did not affect pregnancy rates (Triu-B 7 days: 50.4%, 8 days: 48.9% or 9 days: 43.2%;
P=0.28), nor was a difference between new (47.7%), 2nd-use (48.9%) or 3rd-use Triu-B (47.2%; P=0.91).
Finally, pregnancy rates did not differ in experiment 3 (Triu-B 7 days: 46.5%, 8 days: 48.8% or 9 days:
53.5%; P=0.80). Results demonstrate that it is possible to use FTAI synchronization programs for 7, 8
or 9 days, without adversely affecting pregnancy rates. Furthermore, no differences were detected
between new Triu-b and those used up to 3 times. These results have important implications because a
large group of animals may be FTAI in 3 days of work.
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An experiment was designed to evaluate the effect of treatment with CIDR vaginal devices (1.9 g of
progesterone, CIDR-B, Pfizer Animal Health) or CIDR-B previously used twice for 8 days (3rd-use
CIDR) on pregnancy rates in cross bred zebu cows and heifers artificially inseminated at a fixed-time
(FTAI) in Argentina. In location 1, 96 non-lactating multiparous cross bred zebu cows, with a BCS of
2.5 to 3.0 were used. On Day 0, all cows received 2 mg of estradiol benzoate (EB, Estradiol 10, Lab.
Río de Janeiro) intramuscularly (IM) and a new or a 3rd-use CIDR device. On Day 8, CIDR devices
were removed and all cows were treated with 500 µg D (+) cloprostenol (Estroplan, Syntex) IM and 1
mg EB IM 24h later (Day 9). Cows were FTAI 52 to 56h after CIDR removal. In location 2, 23 nonlactating and 70 lactating cross bred zebu cows, with a BCS of 2.0 to 2.5 were used. Cows were treated
and FTAI similarly to those in location 1. Pregnancy rates were determined by rectal palpation 60 days
after FTAI (location 1) or ultrasonography (100 Falco Vet., Pie Medical, with an 8 MHz transducer)
30 days after FTAI (location 2). Pregnancy rates were compared by Logistic Regression. No differences
were detected on pregnancy rates between cows synchronized with new CIDR (location 1: 21/49;
42.9% and location 2: 18/32; 56.3%) or 3rd-use CIDR (location 1: 22/47; 46.8% and location 2: 33/61;
54.1%; P>0.7). Furthermore, no differences were detected between non-lactating and lactating cows
in location 2 (P>0.6). Results demonstrate that it is possible to use CIDR devices up to three times in
cross bred zebu cows, without adversely affecting pregnancy rates. These results have important
implications because the cost of the FTAI synchronization treatments can be reduced.
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The aim of this study was to verify the effect of eCG administration at moment of intravaginal
progesterone device (IPD) withdrawal and the GnRH treatment for induction of accessory CL (ovulation
of the first-wave dominant follicle) in Bos indicus (Nelore) cows submitted to fixed-time artificial
insemination (FTAI). One hundred seventy four lactating Nelore cows kept under pasture regimen at
Francisco Beltrão-PR were used. The animals were randomly assigned to four groups in a 2 by 2
factorial design according to body condition and cyclicity (ultrasonography). On Day 0, all animals
received an injection of 2 mg Estradiol Benzoate (EB) i.m. (Estrogin®, Farmavet) and an IPD
(Cronipress®, Biogenesis). On Day 8, the devices were withdrawal and 0,15 mg de d-cloprostenol i.m.
(Croniben®, Biogenesis) were injected. On Day 9 (24h after device removal), 1 mg EB was administered.
The FTAI was performed 54h after device withdrawal. The ultrasonography was performed on 12 and
30 days after FTAI for evaluation of the accessory CLs (NCL) and the pregnancy rates (PR), respectively.
The group G-CON (n=50) was not submitted to additional treatment. The group G-eCG (n=46) received
400 IU eCG i.m. (Folligon®, Intervet) on Day 8 (at moment of device withdrawal). The group GGnRH (n= 39) received 0.2 mg Gonadorelin i.m. (GnRH, Fertagyl®, Intevet) five days after FTAI. The
group G-eCG+GnRH (n=42) received eCG and GnRH treatments. The results were analyzed by
statistical program SAS. No interactions between treatments were observed for the parameters evaluated.
The results for groups G-CON, G-GnRH, G-eCG and G-eCG+GnRH were, respectively: PR: 66.0%
(33/50) vs. 53.8% (21/39) vs. 53.5% (23/43) vs. 60.0% (29/42; P>0.05); NCL: 0.86±0.05a vs. 1.74±0.10b
vs. 0.98±0.04a vs. 1.90±0.08b (P<0.05). The main effects did not demonstrate a increase in PR by eCG
[eCG: 61.2% (52/85) vs. no eCG: 60.7% (54/89); P>0.05] and GnRH treatments [GnRH: 61.7% (50/
81) vs. no GnRH: 60.2% (56/93); P>0.05]. The GnRH treatment improved the NCL [GnRH: 1.82±0.06a
vs. no GnRH: 0.91±0.03b, P<0.05]. This effect was not observed by eCG treatment [eCG: 1.43±0.07
vs. no eCG: 1.26±0.07, P>0.05]. The results demonstrated that eCG treatment at moment of IPD
withdrawal and GnRH treatment five days after FTAI did not affect the pregnancy rate. However, the
administration of GnRH five days after FTAI to induce an accessory CL in Nelore cows was efficient.
Acknowledgment: Biogenesis
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Previous studies reported satisfactory efficiency in the treatment with progesterone (P4) and eCG for
fixed time embryo transfer (FTET). The aim of this study was to compare the treatment with P4 or
progestagen, associated to Estradiol Benzoate (EB) or Valerate (EV) in the embryo recipient
superovulation protocol for FTET. Two hundred twenty six heifers (B. taurus x B. indicus) kept under
pasture regimen at São Carlos-SP were used. On Day 0, the Group 1 (G1; n=99) received 3mg
Norgestomet (NOR) and 5mg Estradiol valerate i.m. with a auricular implant containing 3mg NOR
(Crestar®, Intervet). On Day 6, all animals received 500IU eCG (Folligon®, Intervet) and the implant
was removed on Day 9. The Group 2 (G2; n=111) received a auricular implant containing 3mg NOR
and 2mg EB associated with 50mg P4 i.m. (Index) on Day 0. On Day 5, were administered 500IU eCG
and 150mg d-cloprostenol (Preloban®, Intervet). On Day 8 the implant was withdrawal. On Day 9, was
injected 1mg BE i.m.. The Group 3 (G3; n=116) received the same treatment of G2, however the
auricular implant was replaced by a intravaginal device containing P4 (CIDR®; Pfizer). The ovarian
ultrasonography was performed at moment of embryo transfer (nine days after implant and device
withdrawal). The embryo recipient that presented a CL with diameter ≥ 13 mm received an embryo
IVP. Pregnancy diagnosis was performed by ultrasonography 23 days after embryo transfer. The
proportion of recipients selected/treated (APRO), pregnant/transferred (CONC) and pregnant/treated
(PREN), superovulated/treated, the number of CL (NCL) and the diameter of a single CL (DCL) were
analyzed by SAS for Windows. Parametric and non parametric analysis were performed by LSD and
Wilcoxon tests, respectively. The results in G1,G2 and G3 were, respectively: APRO [72.7% (72/99)a;
84.7% (94/111)b e 88.8% (103/116)b; P < 0.05], CONC [38.9% (28/72), 46.8% (44/94), 39.8% (41/
103); P>0.05]; PREN [28.3% (28/99)a, 39.6% (44/111)b e 35.3% (41/116)ab; P<0.05], SOV [36.1%
(36/72), 41.4% (39/94) e 47.6% (49/103); P>0.05], NCL (1.7±0.1; 1.8±0.1 e 2.0±0.2; P>0.05), DCL
(18.2±0.4a, 20.2±0.6b e 19.5±0.5ab; P<0.05). The results indicated that the replacement of EV by EB
increase the efficiency of treatment for FTET. The progestagen treatment and EB presented the same
efficiency that treatment with P4 and EB.
Acknowledgment: Intervet
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The aim of this study was to evaluate the effect of eCG treatment at the time of intravaginal progesterone
device removal on conception rate in lactating Nelore cows with different body condition scores (BCS)
submitted to fixed-time artificial insemination (FTAI). Previous studies suggested that the eCG treatment
improve the conception rate in anestrous cows (Baruselli et al., Theriogenology, v. 59, p. 214, 2003).
This study analyzed 1984 FTAI in Nelore cows (data of five experiments) kept under pasture regimen
at São Paulo and Mato Grosso do Sul states. On Day 0 (beginning of hormonal protocol), BCS (5point scale, 1 thin and 5 fat) was evaluated. At time of device withdrawal, half of animals received 400
IU eCG i.m.. Cows were artificially inseminated 54 hours later. The pregnancy diagnosis was perform
by ultrasonography 30 days after FTAI. No interactions were found between the treatments (eCG or no
eCG), experimental replicates and BCS. An interaction between eCG treatment and BCS was observed
for conception rates. Conception rates were compared by Chi-square test. The eCG treatment increased
pregnancy rate only in cows with low BCS [BCS 2.0, no eCG=22.7% (5/22)a and eCG=47.6% (20/
42)b, P=0.02; BCS 2.5, no eCG=42.8% (83/194)a and eCG=56.9% (124/218)b, P=0.01; ECC 3.0, no
eCG=53.9% (253/469)a and eCG=58.4% (261/447)b, P=0.08; ECC 3.5, no eCG=52.1% (136/261) and
eCG=51.7% (123/238), P=0.46; ECC > 4.0, no eCG=69.6% (32/46) and eCG=63.8% (30/47), P=0.28].
The results suggest that the eCG treatment at time of intravaginal progesterone device removal improves
conception rates in cows with poor BCS (≤ 3,0) submitted to fixed-time artificial insemination. The
positive effect of eCG treatment in cows with low BCS can be associated with higher frequency of
anestrous observed in this animal class. In conclusion, the response of the eCG was dependent on the
BCS at beginning of the fixed-time artificial insemination protocols.
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The aim of this study was to adjust the dose of hCG to induce the ovulation in Bos indicus x Bos taurus
lactating cows on Fixed Time Artificial Insemination (FTAI) protocol with progesterone intravaginal
device with or without eCG at moment of device withdrawal. Five hundred twenty one Bos indicus x
Bos taurus lactating cows (75,8 ± 20,5 days postpartum) kept under pasture regimen at São Manoel SP were used. The animals were randomly assigned to six treatment groups in a three by two factorial
design. At unknown stage of estrous cycle (Day 0), the animals of Group 1 (G1) received an injection
of 2mg EB i.m. (Estrogin®, Farmavet) and an intravaginal device containing 1,9 g P4 (CIDR®, Pfizer).
On D8, the device was removed and an injection of 25mg Dinoprost i.m. (Lutalyse®, Pfizer) plus 400
IU eCG i.m. (Novormon®, Syntex) was administered. On D10 (54h after device withdrawal) the animals
were treated with 500UI of hCG IM (Vetecor® Calier) and submited to artificial insemination. The
animals of Group 2 (G2) and Group 3 (G3) received the same treatment of G1 animals, but they were
treated with 1000 e 1500UI of hCG at moment of FTAI, respectively. The Groups G4, G5 and G6 were
treated with the same protocols of Groups G1, G2 e G3 respectively, but they were not treated with
400UI of eCG at the moment of device withdrawal. The pregnancy diagnosis was performed by rectal
palpation 45 days after FTAI. Pregnancy rates were compared by Chi-square test. No interaction was
observed among experimental groups. Pregnancy rates in the groups G1, G2, G3, G4, G5 e G6 were
31.0% (27/87), 21.1% (16/76), 34.1% (30/88), 26.7% (24/90), 34.4% (33/96) and 28.6% (24/84),
respectively (P>0,05). Considering the main effects, neither eCG [with eCG: 29.1% (73/251) vs. without
eCG: 30.0% (81/270); P>0.05] or hCG [500: 28.8% (51/177) vs. 1000: 28.5% (49/172) vs. 1500:
31.4% (54/172); P>0.05] had a significant influence on pregnancy rates. Although the pregnancy rate
found in all groups were low, the reduction on hCG dose of 1500UI to 500UI didn’t impair the pregnancy
rates in FTAI with intravaginal progesterone device in lactating Bos indicus x Bos taurus cows. It was
not observed effect of eCG treatment at moment of progesterone device withdrawal in animals treated
with hCG to induction of ovulation.
Acknowledgment: Laboratórios Calier do Brasil
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The search for biotechnologies applied to dog reproduction has increased considerably in the last past
years. For Bulldog breed specifically, the justification for the usage of artificial insemination (AI) is in
owners reporting that they had low pregnancy rates and a little number of puppies obtained under
natural mounting due to difficulties during the mating. During 2003, 16 Bulldog breed bitches, age
between 10 and 33 months, were artificially inseminated with fresh semen, and presented one to three
estrus prior to AI. For the accomplishment of the AI it was done the follow-up by vaginal cytology as
the proestrus began. Inseminations were carried out after the appearance of 100% of surface cells, the
majority of them being non-nucleated. Semen from three breeders with normal andrological examination
and spermogram was used, which was collected by handling the penis into a cone-shaped tube coupled
to a plastic funnel. The tube temperature was maintained only by the hand protection. It was used a
sheath of bovine embryo transfer, cut in half as an AI pipette, connected to a plastic syringe by means
of a silicon hose. The pipette was inserted into the vagina, initially, at 45 degree angle, ventrally and
then at the horizontal direction up to finding a little resistance when, then, the semen was put down in
a mean volume of three mL. The pelvic region of the female was lifted for five to ten minutes and
during this time the vulva was massaged. Two or three AI’s on consecutive or alternate days were
carried out. Twelve bitches (75%) rendered pregnant. The average of puppies was 6.20 by birth, ranging
from 2 to 10. The mean duration of gestation was 62.50 (58 to 67) days with regard to the first AI and
59.42 (57 to 63) days with regard to the last procedure. Seventy-five percent of deliveries needed
cesarean. The usage of AI in Bulldog breed bitches showed to be efficient with a good gestation rate
and acceptable mean number of puppies.
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The aim of the present study was to validate a technique for immunohistochemical detection of
progesterone and estrogen receptors in Nelore cows endometrium. Primiparous and multiparous cows
(n=16), with initial body score ranging from 2.5 to 3.5 were maintained on pasture receiving hay,
corn, mineral supplementation and water ad libitum. Endometrial samples were collected using a
Yomann biopsy nippers and samples were emerged in 10% buffered formalin for 24h. The samples
were kept in a 70% alcohol solution until embedded in paraffin. After that, 3µm sections were cut and
mounted on slides with frosted extremity previously treated with Poly-L-lysine (Poly-L-lisine® – Sigma
Chemical Co. – USA). Deparaffinization and rehydration process were performed previously to
immunohistochemical technique. The antigen retrieval was performed using a citrate solution (10 mM
pH 6.0) incubated in microwave for 15 minutes; and EDTA solution (10 mM pH 8.0) incubated in
water bath at 96ºC for 40 minutes respectively for progesterone and estrogen detection. After the
solution had been cooled at room temperature, the slides were washed with distilled water and
endogenous peroxidase was blocked using H2O2 3% solution. The slides were then washed with distilled
water and buffered solution pH 7.4 – Tris (Trizma Base® – Sigma Chemical Co. – USA) and incubated
with BSA 5% for 1h at room temperature. A 1:50 dilution was used for primary antibody incubation of
estrogen and progesterone receptors (Estrogen Receptor Ab-17®, rabbit polyclonal antibody and
Progesterone Receptor Ab-8 clone hPRa 2+hPRa 3®, mouse monoclonal antibody - Labvision) inside
a humid chamber for 18h at 4oC. The slides were then washed in buffered solution pH 7.4 – Tris for 10
minutes and secondary antibody incubation was done using the ABC complex (DakoCytomation USA). A second wash using a buffered solution pH 7.4 – Tris was done and the revelation with the
chromogen DAB (3,3´-diaminobenzidine - Liquid DAB Cromogen® – DakoCytomation – USA) was
performed for 2 minutes at dark room. The slides were again washed in buffered solution pH 7.4 – Tris
and distilled water. Counterstaining was performed using metil-green during 3 minutes and the slides
were washed with isopropilic alcohol. Finally, dehydration cuts were performed and the slides were
mounted. As negative controls, slides were incubated for the same period and temperature cited before,
however BSA was used instead of primary antibody. Cells expressing hormonal receptors for estrogen
or progesterone were identified by the presence of a stained brownish nucleus, which demonstrates
the efficiency of this technique in bovine.
Financial Support: FAPESP and Fundunesp
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The aim of this experiment was to evaluate the effect of different plasmatic progesterone concentrations
(PPC) on follicular growth and ovulation rate in Bos indicus x Bos taurus heifers treated for Fixed
Time Artificial Insemination (FTAI). Forty cross-breed cyclic heifers (CL detection per rectal palpation)
were synchronized with two injections of 25.0 mg dinoprost i.m. (PGF2α analogous) twelve days apart
(D -24 and D -12). Twelve days later (D0) heifers were randomly assigned to four treatment groups.
On D0, the group G1 (N=10) received 2 mg estradiol benzoate (EB) i.m. (Estrogin®, Farmavet) and an
intravaginal device containing 1.9g of progesterone (CIDR®, Pfizer). PGF2α was administered on D8.
The group G2 (n=10) received the same treatment of G1, however PGF2α was administered on D5. The
group G3 (n=9) and G4 (n=11) received the same treatment of G2, however the progesterone intravaginal
devices were previously used for 8 and 14 days, respectively. The devices were withdrawal on D8 and
a injection of 1 mg BE was administered on D9. Ovarian ultrasonography was performed from D5 to
D9 every 24 hours and from D11 to ovulation every 12 hours to establish the follicular dynamics. The
mean PPC during the treatment (blood samples on D6, D7 and D8), the correlation between growth
rate of dominant follicle and PPC (GR), the diameter of dominant follicle on D8 (DF8) and on D10
(DF10) and the ovulation rate (OVR) were analyzed by SAS for Windows. The ovulation rate was
compared by orthogonal contrasts. The mean PPC was: G1-3.3±0.5a; G2-2.0±0.2b; G3-1.9±0.2b and
G4-1.5±0.1b ng/ml (P<0.05). The GR presented negative correlation with PPC (r = -0.41, P<0.05). The
results in the groups G1, G2, G3 and G4 were, respectively: DF8: 0.76±0.04a vs. 0.86±0.03ab vs.
0.85±0.06ab vs. 0.90±0.02b mm (P<0.05); DF10: 0.87±0.07b vs. 1.00±0.06a vs. 1.04±0.07a vs. 1.06±0.03a
mm (P<0,05); TOV: 60.0% (6/10)c vs. 80.0% (8/10)d vs. 77.8% (7/9)d vs. 90.9% (10/11)d, (P=0.06).
The results indicated that higher PPC decreased the diameter of dominant follicle and tended to decrease
the ovulation rate in Bos indicus x Bos taurus heifers treated with progesterone intravaginal device for
FTAI. Strategies to decrease the PPC in the treatment with progesterone intravaginal device for FTAI
may be useful to increase the pregnancy rate in Bos indicus x Bos taurus heifers.
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ULTRASONOGRAPHIC MONITORING OF UTERINE DYNAMIC IN NELORE
(Bos taurus indicus) COWS DURING THE ESTROUS CYCLE
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The aim of the present study was to characterize the uterine dynamic during the estrous cycle in Nelore
cows. It was used 16 P.O. females, from São Manuel Farm – Unesp/Botucatu herd, primiparous and
multiparous, with initial body score among 2.5 and 3.5. They were maintained under semi extensive
management receiving hay, corn, mineral supplementation and water ad libitum. For uterine monitoring
it was used the transrectal ultrasonography (Aloka SSD 500 - Aloka Co. Ltd., Tokyo/Japan with 5.0
MHz transrectal transducer). The animals were synchronized with one GnRH (25µg Lecirelina IM –
Gestran Plus® – Tecnopec Ltd., SP, Brazil) dose and after 7 days one prostaglandin (0.150mg dCloprostenol IM – Prolise® – Tecnopec Ltd., SP, Brazil) application. After the prostaglandin
administration the animals were monitored daily until the ovulation (day zero/D0). The ultrasonographic
exams continued to be done each 24h until a new ovulation detection. It was evaluated the amount of
fluid in the vaginal sac and in the uterine horns, the uterine texture and measurements, in centimeters,
of uterine horns diameters in dorsal, cranial and ventral aspects. For the amount of fluid in vaginal sac
and in the uterine horns it was used a scale ranging from 0 to 3, where a score of 0 indicated that no
fluid was detected, a score of 3 represented maximal accumulation visualized and the scores of 1 and
2 were intermediate values. The ultrasonographic texture characteristics were classified as diestrous (1
– homogeneous gray, no evidence of interstitial edema), estrous (3 – heterogeneous image and prominent
edematous development) or intermediate stage (2 – edema and heterogeneous ultrasonographic texture
moderately discernible). The results obtained from the amount of fluid in the vaginal sac was a
pronounced felt from 3rd day of estrous cycle and a enlargement from day 17th, although small quantity
of fluid was always present during all estrous cycle. About the presence of fluid on uterine horns it felt
between 3rd and 4th days and increased again from the 17th day, although small amounts of fluid was
always present. The ultrasonographic uterine texture presented a decrease on edema and heterogeneous
aspects from day 2 and get homogeneous on day 6th; it became heterogeneous on day 15th and 16th but
get maximum edema and heterogeneous image near 19th day of estrous cycle. Measures of uterine
horns showed on cranial, dorsal and ventral aspects an intense decrease near the 3rd day of estrous cycle
and an increase near the 17th day. They were similar and constant between days 5th and 15th of estrous
cycle. Those findings showed that uterus is always changing during estrous cycle distinguishing
progesteronic phase (luteal) and estrogenic phase (estrous).
Financial support: FAPESP and Fundunesp
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OVULATORY FOLLICLE DIAMETER IN NELORE COWS
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The Nelore cattle is widespread employed into the business area in Brazil. However, there are few
studies involving this breed and relating its biological reproduction, mainly those associating the
functional anatomy of the female reproduction system during the estrous cycle. The aim of this study
was to evaluate the ultrasonography characteristics of corpus luteum and ovulatory follicle diameter in
nelore cows of sixteen cows, previously submitted to the following synchronization protocol: GnRH
(lecirelin, 25 (g) and seven days latter PGF2α (D+Cloprostenol - 0.15 mg).The follicular dynamic post
synchronization and the subsequent estrous cycle were established routinely through ultrasonography,
allowing the collecting data of the ovulatorium follicle during both periods. The first ultrasonographic
sign of luteolysis (decrease of the ecogenicity and diameter of the corpus luteum) was observed by 2.4
± 0.6 days and the ovulation was detected 3.9 ± 1.6 days after PGF2α administration showing a 5 day
dispersion. The average diameter of the post synchronization ovulatory follicle that was 13.1 ±1.0 mm
was similar to the average diameter measured in the estrus cycle subsequent to the synchronization,
which was 12.8 ± 1.2 mm. These results confirm that the hormonal protocol employed in the present
study (Barros et al. (Theriogenology, v. 53, p. 1121-1134, 2000) does not interfere directly in the
ovulatory follicle diameter. However, the maximum follicular diameter observed were higher than
those observed by Figueredo et al. (Theriogenology, v.47, p.1489-1505, 1996) in nelore cows, that
were, respectively, 11.3 ± 0.3 and 10.4 ± 0.3 mm, in two and three waves cycles. The first
ultrasonographic visualization of the corpus luteum was in an average 4.6 ± 1.6 days after ovulation;
and the largest measured diameter, before its last visualization was 18.9 ± 3.8 mm. This values were
higher than the ones obtained by Neves et al. (Rev. Bras. de Reprod Anim.,v.27, n.2, p.233-234,
2003), and Figueredo et al. (Theriogenology, v.47, p.1489-1505, 1996), that studied Nelore ovarian
after slaughter and by ultrasonography, respectively (approximately 15.90 mm). Still in this study, we
could not observe any significant positive statistical correlation between the ovulatorium follicle diameter
and the maximum size of the corpus luteum (r = 0.3 – P = 0.1). The results showed that the Nelore
corpus luteum and the preovulatory follicle can reach diameters higher than those previously related in
the literature.
Financial Support: Fapesp e Fundunesp
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FOLLICULAR DYNAMICS OF LACTATING ANESTROUS BEEF COWS
TREATED WITH PROGESTAGEN, eCG AND GnRH
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The aim of this experiment was to evaluate the effect of eCG and GnRH administration at a fixed-time
artificial insemination progestagen-based protocol in lactating anestrous beef cows. Fifty anestrous
(CL absence detected by ultrasonography on Days –14 and –7) beef cows (133.5 ± 16.6 days postpartum)
kept under pasture regimen in the Administrative Campus of USP at Pirassununga-SP. The animals
were randomly assigned to 4 treatment groups in a 2 by 2 factorial design according to body condition
score and parity. On Day 0, the animals received a auricular implant containing Norgestomet (Crestar®,
Intervet) plus 3 mg Norgestomet and 5 mg Estradiol Valerate i.m. On Day 9, the implant was removed
and the animals were subdivided in 4 groups. The group G-CON (n=12) was not submitted to additional
treatment. The group G-ECG (n=13) received 400 IU eCG i.m. (Folligon®, Intervet) on Day 9 (at
moment of implant withdrawal). The group G-GnRH (n= 12) received 100 µg GnRH i.m. (Fertagyl®,
Intervet) 54 hours after implant withdrawal. The group G-eCG+GnRH (n= 13) received both treatments.
Ovarian ultrasonography was performed from Day 8 to Day 12 every 12 hours to establish the follicular
dynamics and the moment of ovulation. The maximum diameter of ovulatory follicle (DOF), the
ovulation rate (OR) and the interval form implant withdrawal to ovulation (MOV) were analyzed for
statistical program SAS. No interactions between treatments (eCG and GnRH) were found. The main
effects were presented. The DFO was not affected by treatment (eCG:1.30 ± 0.06 vs. no eCG: 1.28 ±
0.08 mm; GnRH: 1.29 ± 0.07 vs. no GnRH: 1.30 ± 0.06 mm, P>0.05). The cows treated with GnRH
tended to reduce the widespread of MOV [GnRH: 72.0 ± 1.1x vs. no GnRH: 71.1 ± 2.0 hy, p=0.06
(Bartlett’s test)]. This effect was not observed in eCG treatment (eCG: 70.9 ± 2.0 vs. no eCG: 72.0 ±
1.3 h, P>0.05). The eCG treatment increased TOV [eCG: 71.0 (19/26)a vs. no eCG: 50.0 % (12/24)b,
p<0.05), however this effect was not observed in GnRH treatment [GnRH: 68.0% (17/25) vs. no
GnRH: 56.0% (14/25), P>0.05]. The results indicated that the eCG treatment at implant withdrawal
increased the ovulation rate and GnRH treatment tended to reduce the widespread of ovulation in
lactating anestrous beef cows.
Acknowledgment: Intervet
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The aim of this study was to compare the effects of estradiol benzoate (EB) or estradiol cypionate (EC)
at two different times after CIDR removal for the induction of ovulation in a fixed time artificial
insemination (FTAI) protocol. Forty-seven lactating Nelore cows (85.5 ± 23.2d postpartum) kept on
pasture in Pindamonhangaba-SP were used. The animals were randomly assigned to four treatment
groups in a two by two factorial design according to postpartum period and ovarian status evaluated by
ultrasonography at the start of treatment (A - CL; B - follicle(s) ≥ 8mm; C – follicle(s) < 8mm). At
random and unknown stages of estrous cycle (Day 0), all animals received an injection of 2 mg EB i.m.
(Estrogin®, Farmavet) and a progesterone releasing vaginal insert (CIDR®, Pfizer). On Day 8, the
CIDR were removed and an injection of 25 mg Dinoprost i.m. (Lutalyse®, Pfizer) plus 400 IU eCG
i.m. (Novormon®, Syntex) was administered. The group EC0 (n=12) received 0.5 mg EC (ECP®,
Pfizer) on Day 8 (at the time of CIDR removal). The group EC24 (n=12) received 0.5 mg EC on Day
9 (24h after CIDR removal). The group EB0 (n=12) received 1 mg EB on Day 8. The group EB24
(n=11) received 1 mg EB on Day 9. Ovarian ultrasonography was done every 12 hours from Day 8 to
Day 12 to establish follicular dynamics and the time of ovulation. On Day 20, all females were bled in
order to determine plasma progesterone concentration by RIA and an ovarian ultrasonography was
done for CL measurements. Ovulation rate (TOV), interval from CIDR removal to ovulation (MOV),
maximum diameter of ovulatory follicle (DFO) and CL area (ACL) were analyzed by SAS for Windows.
Results for groups EC0, EC24, EB0 and EB24 were as follows: TOV: 100.0 (12/12) vs. 91.7 (11/12)
vs. 100.0 (12/12) vs. 100.0 % (11/11; P>0.05); MOV: 80.0 ± 4.8a,x vs. 85.1 ± 4.4a,x vs. 68.0 ± 1.7b,y vs.
75.3 ± 1.7ab,y h (P<0.05; Bartlett’s test); DFO: 1.37 ± 0.05a vs. 1.27 ± 0.04ab vs. 1.23 ± 0.03b vs. 1.39 ±
0.05a mm (P<0.05); ACL: 3.23 ± 0.24 vs. 2.77 ± 0.23 vs. 2.90 ± 0.27 vs. 3.04 ± 0.27 cm2 (P>0.05).
Results indicate that the administtation of estradiol benzoate or estradiol cypionate at CIDR removal
or 24h later provided high ovulation rates. However, ovulation time following administration of estradiol
cypionate was delayed and somewhat asynchronous.
Acknowledgment: Pfizer
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This work aimed to compare the efficiency between the linear transducer used by transrectal mean
with the endocavity micro-convex by transvaginal mean for monitoring the dynamic of ovarian follicles
of six goats of Anglo-Nubian breed with ages between 40 and 45 months and weight between 35 to 40
kg. Previously to the experimental period, the cyclicity of the goats was observed during two consecutive
cycles. With the ovulation reported, the goats continued to be examined once a day with both transducers,
being that in alternate days, the exam was initiated with a kind of transducer. The results demonstrated
that the goats present a dominant pattern of four follicular waves. On the first cycle, the emergency
occurred on the days 1.0 ± 0.0, 5.17 ± 1.83, 10.63 ± 3.49, 14.5 ± 0.58 and the second on the days 1.17
± 0.41, 5.33 ± 0.82, 11.17 ± 2.32, 16.5 ± 1.73, not registering a difference (P > 0.05) between the
cycles. On the first cycle, the interval between the follicular waves was of 4.17 ± 1.83, 5.67 ± 1.86,
5.33 ± 1.21, 5.75 ± 1.26 and on the second, they were of 4.17 ± 0.75, 5.83 ± 1.83, 7.17 ± 1.72, 6.75 ±
1.26, registering no difference (P > 0.05) between the cycles. In both estrus cycles, the diameter of the
ovulatory follicle of the goats that evidenced three waves was of 5.4 ± 0.8 mm and of 5.3 ± 0.4 mm on
the ones that showed four waves. No difference (P > 0.05) was verified between the size of the ovulatory
follicles. The results allow the conclusion that the pattern of follicular growth on the goat does not
modify according to the estrous cycle, as well as allowing the comment that the endocavity microconvex transducer induces less stress to the animal, allow a rapid visualization of the ovaries and
produces images of high quality compared to the linear transducer.
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The objective of this study was to investigate the efficiency of two protocols to synchronize estrus in
dairy Toggenburg goats during the breeding season. Thirty lactating does were randomly assigned to
two treatments (T1 and T2). In T1 (n=15), CIDR was inserted and removed after six days and a dose of
22.5 micrograms cloprostenol was administered by subvulvar via. In T2 (n=15), CIDR was inserted
and removed after six days but cloprostenol was administered 24h before CIDR removal. After detection of estrus, animals were bred with fertile buck (T1=6 and T2=7) or artificially inseminated (T1=8
and T2=7) Percentage of does in estrus was the same for T1 and T2 (93.3%). Interval from CIDR
removal and onset of estrus did not differ (P>0.05) between T1 (40.3±12.0h) and T2 (41.1±9.3h).
Duration of estrus was not affected (P>0.05) by T1 (43.6±13.4h) or T2 (37.9±13.2h) either. Duration
of estrus was not influenced (P>0.05) by natural breeding (36.5±10.4h) or artificial insemination
(44.3±14.9h) and there was no interaction (P>0.05) among treatments and kind of service. Pregnancy
rate did not differ (P>0.05) between T1 (64.3%) and T2 (64.3%) or natural breeding (64.3%) and
artificial insemination (64.3%). During the breeding season, estrus can be efficiently synchronized in
lactating does by CIDR plus cloprostenol, independent from time of cloprostenol administration, and
a good fertility can be reached with both natural breeding and artificial insemination.
*Financial support: CNPq, FAPEMIG and Pfizer Saúde Animal.
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LOW DL-CLOPROSTENOL DOSE ADMINISTERED BY BAI-HUI
ACUPOINT IN RIVER BUFFALOES COWS
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The luteolytic effect by prostaglandin F2α (PGF) is usually induced by an intramuscular (IM) injection of this drug in cows and buffaloes. The administration of PGF by via subcutaneous or
intravulvosubmucosal using lower doses (½ or ¼) than typically given by IM injection have been
reported to induce luteolysis followed by fertile estrus in the same animals. The BAI-HUI ACUPOINT
(BHA; the space located between the spinous process of the 5th lumbar vertebra and the 1st sacral
vertebra) has been reported as an alternative site for the injection of PGF in mares and cows, however,
there are no reports describing the use of this route for PGF in river buffaloes cows. The objective of
this study was to evaluate the luteolytic effect of a low dl-cloprostenol dose (ten times lower than
usually to induce luteolysis) administered by BAI-HUI ACUPOINT or intramuscularly. Twenty river
buffaloes cows (cross-bred Murrah) were selected by transrectal ultrasonography and synchronized
using GnRH (buserelin acetate1, 8 µg, IM, d0), PGF (dl-cloprostenol2, 500 µg, IM, d7) and GnRH
(d9). Twelve days later (after d9 of the synchronization protocol) the animals were divided into 3
groups that received: G1 (n=5) – 2 mL of distilled water, BHA, G2 (n=6) - 50 µg of dl-cloprostenol
diluted in 2 mL of distilled water, IM and G3 (n=7) - 50µg of dl-cloprostenol diluted in 2 mL of
distilled water, BHA. Blood samples were collected to determine the plasma progesterone concentrations by radioimmunoassay. Two animals were discarded, due to the low plasma progesterone concentration (<1ng/mL) during all the experimental period. The remaining animals that received 500 µg of
dl-cloprostenol were induced to luteolysis and used as an internal control of the groups. The plasma
progesterone concentration, before and 48 h after PGF, were 4.20±0.53 and 0.15±0.04 ng/mL (SEM),
respectively. After the synchronization, none of the animals that received distilled water (G1) were
induced to luteolysis, however some animals G2 (2/6, 33%) and G3 (3/7, 42%) were induced to luteolysis
(P>0.05, Fisher’s exact test). The plasma progesterone concentration of those animals that were induced to luteolysis before and 48 h after the low dl-cloprostenol dose were 3.53±0.33 and 0.12±0.11
(G2, IM) and 3.34±0.58 and 0.11±0.01 ng/mL (G3, BHA), respectively. These data suggest that the
efficacy of the low PGF dose to induce luteolysis in river buffaloes cows wasn’t dependent upon the
via of administration once that some animals were induced to luteolysis in both groups G2 (IM) and
G3 (BHA), on the other hand the luteolytic effect with low PGF dose was more dependent of the
individual animal sensibility.
Supported by FAPESP, Brazil.
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The importance of taurine, an essential amino acid for cats, has been received a great attention for the
last years, mostly with regard to the effects of his dietetic insufficiency. The discovery of dilated
cardiomyopathy, a pathology caused by taurine deficiency, may be entirety reversed by nutritional
supplementation of this amino acid, there was a fortification of commercial cat foods with additional
taurine. Little studies have been reported on the long-term effects of taurine supplementation in several
bodily systems, mainly in reproductive performance. The objective of this study was to determine the
effects of taurine increase in domestic cat reproductive performance. Adult healthy female cats were
divided in two groups with 8 animals, where both received the same commercial dry cat food and one
of them received daily an oral supplementation of 192 mg of taurine during four months. After this
period, all the cats mated with fertile toms and they were ovariohysterectomised on eighth day after
mating, when were accomplished the embryos and made the histological preparation of the ovaries for
evaluation under light microscopy and counted the ovarian follicles. Differences on the number of
luteal corporea, primordial, primary, secondary and tertiary follicles by cortical stroma area (mm2) and
number of embryos were compared by Student’s t test. The mean values and standard deviation for
these variables in control group were 2,19±1,22; 10,56±5,86; 1,68±2,26; 0,60±0,44; 0,73±1,19;
1,83±0,98, respectively. In the group that received taurine, these values were 2,13±1,13; 10,46±8,87;
1,47±0,90; 0,38±0,17; 0,55±0,39; 3,67±1,63, respectively. The number of embryos was statistically
greater for the group that received taurine although none of other variable studied was statistically
significant. The supplementation of the commercial cat food with taurine on the long-term had no
effect on weight gain, appetite, behavior and estrus cycle in adult females cats. The reproductive
performance was better in the females supplemented with taurine, which had more embryos with the
same quality of the other group. These results indicate that the use of oral taurine supplementation may
represent an alternative to improve the reproductive performance of endangered wild felids maintained
in captivity.
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Nowadays, it becomes necessary a pregnancy diagnosis in early stages due to great uncertainties raised
from bad pregnancy detections. The ultrasound was the elected method to be worked out as it detects
the pregnancy on its beginning and in reliable security levels. The purpose of the preset work was to
predict the best moment of carrying out the pregnancy diagnosis in cross bed female goats by means of
trans-rectal ultrasound (ALOKA, 580), with 7 MHz transducer connected to vinile policlorite (PVC)
adaptor to facilitate handling after artificial insemination (AI) or controlled coitus (CC). 125 female
goats were evaluated and examined amongst the 25th, 30th and 35th day, after AI or CC. The results
obtained were applied to Chi-square test. The pregnancy was 28,9 % (11/ 38), with positive pregnancy
diagnosis on the 25th day; on the 30th day, 73,1 % (30 / 41) and on the 35th day, 78,2 % (36 / 46).
However, the percentages of false negatives were 52,5 %; 19,5 % and 21,7 % on the 25th, 30th and 35th
day, respectively. The pregnancy diagnosis on 25 days was significantly minor (p 0,5) when compared with the diagnosis on 30 and 35 days. In 125 goats evaluated 76 % (12/95) reached delivery. One
can conclude that the pregnancy diagnosis in female goats, by means of trans rectal ultrasound, may be
safely carried out since 30 days after conception and so far, the technique is possible in farm as well as
in AI centers.
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PREGNANCY RATE IN NELORE COWS, AFTER TEMPORARY CALF
REMOVAL (TCR), AND USE OF HORMONAL PROTOCOLS WITH eCG
Souza, A.F.; Pinheiro, V.G.; Ereno, R.L.; Barros, C.M.
Departamento de Farmacologia, Instituto de Biociências, UNESP, Botucatu - SP
Both TCR and administration of eCG are potentially useful to improve pregnancy rate in animals
treated with fixed-timed artificial insemination (FTAI) protocols. In the present work two experiments
were performed to compare the efficiency of eCG and/or TCR in FTAI protocols, with our without
exogenous progesterone. In experiment 1, lactating Nelore cows (40 to 70d post-partum, n=148) were
alloted in 2 Groups. At random stage of the estrous cycle (D0), animals from Group GPE/eCG were
treated with GnRH (50 µg licereline, i.m., Gestran Plus®), and seven days later (D7) they received
PGF2α (150 µg d-cloprostenol, i.m., Prolise®) and eCG (300 UI, i.m., Novormon®). On D8, it was
administered estradiol benzoate (EB, 1mg, Estrogin®) and 30-36h later the animals were inseminated
(FTAI). In Group DIB/eCG the cows received an intravaginal progesterone releasing device (1.0 g,
DIB®, D0) and EB (2.5 mg, i.m.). Eight days later (D8) it was administered equine chorionic gonadotropin (eGC, 300 UI, via IM, Novormon®) and dl-cloprostenol (150 µg), and the DIB was removed.
Twenty four hours after DIB removal the cows were treated with EB (1.0 mg, i.m.) and 30-36h afterwards the animais were inseminated (FTAI). Ultrasonography of the ovaries, was performed in all
experiments, ten days before and at the beginning of the treatments or TCR, in order to detect the
presence of CL. The cows from Group DIB/eCG had a higher pregnancy rate than those from Group
GPE/eCG (57.7%, 45/78 vs 37.1%, 26/70, respectively, p<0.01). Furthermore, only on Group GPE/
eCG, the pregnancy rate was higher in animals with CL (50%, 16/32) when compared to those without
CL (26.3%, 10/38, p<0,03). In experiment 2, it was tested the potentially benefitial effect of TCR on
GPE/eCG protocol, in lactating Nelore cows (40 to 70d post-partum, n=140). The animals on Group
GPE/eCG (control) were treated as described aboved in experiment 1, whereas the cows from Group
RTB/GPE/eCG had their calves removed (for 48 h) before starting the treatments. Lactating Nelore
cows that had their calves removed showed a significant increase in pregnancy rate, when compared to
those without TCR (51.2%, 34/66 vs 28.4%, 21/74, respectively, p<0.01), in both situations: animals
with CL (54.8%, 17/31 vs 33.3%, 11/33) or without CL (48.5%, 17/35 vs 24.3%, 10/41). In conclusion, these results indicate that addition of eCG to the GPE protocol was not enough to produce similar
results to those obtained with DIB/eCG protocol (Experiment 1). However, calf removal before the
GPE/eCG treatment, increased pregnancy rate in cycling or anestrous (without CL) lactating Nelore
cows (Experiment 2).
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ULTRASSONOGRAFIC PREGNANCY DIAGNOSIS IN SHEEP USING
TRANSRETAL AND TRANSVAGINAL PROBES
Santos, M.H.B.1; Moraes, E.P.B.X.1; Guido, S.I.1; Lima-Verde, I.B.1; Rocha, J.M.1;
Bezerra, F.Q.G.2; Iunes-Souza, T.C.2; Oliveira, M.A.L.3; Lima, P.F.3
1

Programa de Pós-Graduação em Ciência Veterinária/UFRPE. 2Curso de Graduação em Medicina
Veterinária/UFRPE. 3Departamento de Medicina Veterinária/UFRPE maloufrpe@uol.com.br

The present study aimed to compare the viability of the micro convex transducer (5.0 and 7.5 MHz) by
transvaginal via and the linear transducer (6.0 and 8.0MHz) by transrectal via in the pregnancy diagnosis of 246 sheeps of Santa Inês breed. The time spent for each scannning was of 3.15±2.46 minutes
with the linear transducer and of 3.22±2.95 minutes with the micro convex transducer. Both transducers revealed to be efficient to diagnose pregnancy between the 28th and 41st days, standing out that the
images of the micro convex transducer were of better resolution. After the 70th day of pregnancy, the
use of the micro convex transducer for transvaginal scan was limited owing to the initial projection of
the uterus to the abdominal cavity, avoiding the ultrasonic waves to reach the desired target. After the
90th day of pregnancy, the linear transducer showed to be inefficient due to the depth of the fetus
location. Concerning to the animal welfare, it was evident that the micro convex transducer provided
minor discomfort to the females, and did not cause any infectious process in the reproductive tract. It
was evidenced that transrectal scan becomes difficult in over weight females, being indicated, in this
case, the transvaginal scan owing to the transducer localization. Out of the 246 examined sheep, 126
(51.22%) were between the 28th and 41st days of pregnancy, 69 (28.04%) with pregnancy varing from
days 60th to 75th, 27 (10.98%) in the 90th day of pregnancy, 18 (7.32%) were not pregnant and in 6
(2.44%) animals the diagnose was not possible owing to obesity. The obtained results lead to conclude
that both scanning via are efficient in early pregnancy diagnosis in Santa Inês breed.
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ASSOCIATION OF EARLY PREGNANCY DIAGNOSIS WITH ESTRUS
RESYNCRONIZATION IN ZEBU COWS
Freitas, D.S.1; Portela, A.P.M.1; Almeida, A.K.1; Bittencourt, R.F.1; Alves, S.G.G.1;
Gusmão, A.L.1; Chalhoub, M.1; Ribeiro Filho, A. de L.1
1

Laboratório de Embriologia – Departamento de Patologia e Clínicas – EMV / UFBA,
Salvador – BA, Brasil. alisboa@ufba.br

Nowadays, acceptable pregnancy rates after protocols for synchronization of estrus and ovulation
aiming timed artificial insemination (AI) are achieved. However, only a portion of synchronized cows
become pregnant. In such case, the difficulty for the detection of estrus and therefore the decrease in
the service rate will reappear when non-pregnant cows have to be re-inseminated. In order to provide
a second opportunity to those cows that did not become pregnant after timed insemination, Ribeiro
Filho et al. (Rev. Bras. Reprod. Anim. v. 25, p. 326-327, 2001) resynchronized zebu cows and obtained accumulated pregnancy rate of 67.86%. The protocol lasted 35 days and to obtain that rate, the
authors had to detect estrus for three days. Thus, the purpose of this study was to develop a
resynchronization strategy without estrus detection and achieve 100% service rate for cows that were
not pregnant after the first timed AI. Forty Tabapuã cows received an intravaginal device containing
1.9g of progesterone and 2mg of Estradiol Benzoate (EB) IM on Day 0. On Day 8, devices were
removed and animals received 75mg of D+Cloprostenol intra-vulvo-submucosal (IVSM) and 200IU
of eCG IM. On Day 9, 1mg of BE IM was administered and on Day 10, from 52 to 56 hours after
devices removal, timed AI was performed. Twelve days after AI (Day 22), half of the animals had the
progesterone implants reinserted and received 1mg of EB IM. On Day 30, the devices were removed
and pregnancy diagnosis performed by transretal ulltrasonography, non-pregnant cows received 75mg
of D+Cloprostenol IVSM and 200IU of eCG IM. On Day 31, animals were treated with 1mg of EB IM
and timed AI performed on Day 32. Pregnancy diagnosis for cows that were not resynchronized and
for animals that were submitted to the second AI was performed on Day 62 (52 and 30 days after
respective inseminations). To compare pregnancy rates between experimental groups, study of frequencies dispersion and Qui-square test were used (χ2). Pregnancy rates of non-resynchronized animals and resynchronized were 50 and 75%, respectively, and groups did not differ. However,
resynchronization increased pregnancy rate in 50%. In addition, this protocol was performed in a
period of 32 days without estrus detection and provided two conception opportunities for all cows.
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EVALUATION OF FEASIBILITY OF TWINNING IN CATTLE FOR
BEEF PRODUCTION IN PLANALTO CENTRAL
Lucas, L.A.1,2; Pimentel, C.M.1; Pivato, I.3; Rumpf, R.2
1

Universidade de Brasília–UnB/ Faculdade de Agronomia e Medicina Veterinária–FAV, 70910900, Brasília-DF, Brasil; 2 EMBRAPA Recursos Genéticos e Biotecnologia, Parque Estação
Biológica, 70770-900, Brasília-DF, Brasil.; 3Companhia Integrada de Desenvolvimento
Agropecuário de Santa Catarina/CIDASC. leolucas@hotmail.com

The efficiency of beef cattle production in Brazil is generally low, and the use of new biotechnology
can help to increase herd productivity. This study evaluated the viability of producing calves, obtained
from single and twinning in the Planalto Central region. In this study 117 crossbred cows (Simental x
Nelore) were used. In Group 1 (T1-control), 60 cows were inseminated and in Group 2 (T2) 57 cows
were inseminated and 6-9 days after artificial insemination (AI) the cows were inovulated with embryos cryopreserved in ethylene-glycol from Simental x Nelore donors. For ET ( Embryo Transfer )
and AI the same bull was used. Observing gestation by ultra-sound 86.7% (n=52) pregnant cows in T1
and 77.19% (n=44) in T2, where 56.8% (n=25) of pregnancies were bilateral. The mean gestation
length (T1 and T2) was 289 days for twin bearing dams and 294 days for singles. All calving were
normal. The calving rate for T1 was 81,7%. In T2 was 87.71% with a twinning rate of 48% from 25
cows diagnosed. Abortion rates for T1 was 5% (n=3) and for T2 was 12.28% (n=7) p>0.05. The
average calf weight in T1 was 33.38Kg and in T2 single and twin calves were 36.40Kg and 24.27Kg,
respectively (p<0.0001). The other development al indices for calves and dams, are still being studied.
At 90 days of age the average weight of T1 calves was 111.21Kg. For single calves in T2 124.64Kg
and the average weight of twins was 93.31Kg (p<0.0001). Although, producing twins in beef cattle, is
viable technically an important question remains related to fetal/embryonic loss and the management
of the pregnant cows. The cost/benefit of these techniques , needs to be clarified in order to apply this
technology in animal production systems.
Acknowledgements: Fazenda Sanga Puitã, Fazenda Santa Amélia, Integral – Nutrição Animal.
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