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Conception rate following timed artificial insemination protocols in
dairy heifers synchronised by PGF,, and GnRH
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Summary: This study aimed to develop a timed artificial insemination (TAI) protocol using PGF,, and GnRH with
acceptable pregnancy rate in dairy heifers. Dairy heifers (n=290), aged between 13 and 26 months (mean 16.1 months), were used in
this study. Heifers were synchronized with two PGF,, administrations by 14 d intervals. After the second PGF,, , heifers were
randomly assigned into two groups. In Group 1 (n=155), GnRH was given at 56h following 2" PGF,, and TAI was performed at 16-
18h after the GnRH. In Group 2 (n=135), GnRH was administered at 72h after 2" PGF,, , at the time of TAIL Ultrasonography was
performed at both PGF,, administrations to determine cyclicity, at the time of TAI to measure ovulatory follicle size, 7 d after TAI to
determine ovulation, 31 and 62 d post-Al to determine pregnancy. Ovulatory follicle size at the time of TAI was not significantly
different between groups (12.8+1.6 mm and 13.2+1.8 mm in group 1 and 2, respectively). Synchronization rate was similar in group
1 (85.2%;132/155) and in group 2 (91.1%;123/135). Conception rate (CR) at 31 d was not different in group 1 (59.8% ;79/132) and
in group 2 (55.3%;68/123). Embryonic loss (7.6%; 6/79 and 7.4%; 5/68 in group 1 and 2 respectively) was not different. Gender ratio
of the calves was found different between groups. Proportion of the female calves born were higher (P=0.03) in group 1 (63.3%;
38/60) than in group 2 (42.0%; 21/50). In conclusion, both protocols can be used in order to eliminate estrous detection in large dairy
herds. Although GnRH administration at the time of TAI was found to be useful to reduce handling of heifers, GnRH can be applied
16-18 h before Al to achive higher female calves ratio in large dairy farms.
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PGF,, ve GnRH Kullanilarak Senkronize Edilen Diivelerde Zaman Ayarh SuniTohumlama Sonrasmda
Elde Edilen Gebelik Oranlar:

Ozet: Bu calismanin amaci GnRH ve PGF,, kullanilarak senkronize edilen diivelerde, Ostriis kontrolleri yapilmadan
uygulanan zaman ayarli suni tohumlama sonrasinda istenilen diizeyde gebelik orani elde etmekti. Calismada yaslar1 13 ile 24 ay
arasinda degisen (ortalama 16.1) diiveler (n=290) kullanildi. Diiveler 14 giin ara ile uygulanan PGF,, ile senkronize edildi ve ikinci
PGF,, uygulamasi sonrasi rastgele iki gruba ayrildi. Grup I'e (n=155) ikinci PGF,, uygulamasini takiben 56. saat GnRH ve GnRH
uygulamasini taiben 16-18. saat zaman ayarli suni tohumlama yapildi. Grup 2'ye ise (n=135) ikinci PGF,, uygulamasini takiben 72.
saatte suni tohumlama GnRH ile birlikte uygulandi. Ovaryumlarin siklik olup olmadigini belirlemek amaciyla her iki PGF,,
uygulamasi sirasinda, ovaryumlarda follikiillerin ¢apini belirmek amaciyla suni tohumlama ile es zamanli olarak, ovulasyon oranini
belirlemek amaciyla suni tohumlamayi takiben 7. giin, gebelik oranim1 belirlemek amaciyla suni tohumlamayi takiben 31 ve 62.
giinlerde ultrasonografi uygulamasi yapildi. Suni tohumlama ile es zamanl olarak belirlenen follikiil ¢aplarinda gruplar arasinda
herhangibir farklilik yoktu (sirastyla grup 1 ve 2 de 12.84+1.6 mm 13.2+1.8 mm). Senkronizasyon oranlari gruplar arasinda benzerdi
(%85.2; 132/155 grup 1 ve %91.1; 123/135 grup 2). 31. giinde belirlenen gebelik oranlar1 degerlendirildiginde gruplar arasinda
farklilik yoktu (% 59.8; 79/132 grup 1 ve % 55.3; 68/123 grup 2). Embriyonik kayip gruplar arasinda farkli degildi (sirasiyla grup 1
ve 2 de %7.6; 6/79, %7.4; 5/68). Gruplar arasinda cinsiyet oranlar1 farkli belirlendi. Disi buzagi oran1 grup 1 de (%63.3; 38/60) grup
2'ye oranla (%42.0; 21/50) daha yiiksek bulundu (P<0.05). Sonug olarak, her iki protokoliinde senkronizasyon amaciyla biiyiik siirii
popiilasyonuna sahip kizginlik kontrolleri yapilmayan siit sigirciligi isletmelerinde uygulanabilecegi goriildii. Suni tohumlama
uygulamasi ile es zamanli olarak yapilan GnRH uygulamasinin igletmede isciligi azaltmasina ragmen, GnRH uygulamasinin 16-18
saat dnce yapilmasinin disi buzagi oranini arttirdigi belirlendi.

Anabhtar kelimeler: Diive, GnRH, PGF,,, senkronizasyon, suni tohumlama
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Introduction

The most commonly used reproductive protocol for
dairy heifers is insemination on detection of spontaneously
displayed estrus (22, 23). Conception rate of synchronized
heifers to the TAI are lower than heifers that are detected
in estrus (38). Misdiagnosis of estrous detection in
particularly large dairy herds leads to extended interval to
pregnancy (2, 6, 18). Many synchronization programs
have been developed for estrus synchronization in cows
and heifers (7, 11). Although estrous synchronization
protocols aggregate estrous behaviours in cattle, daily
observations is still needed to inseminate (1, 23).

Protocols using only PGF,, for dairy heifers have
resulted better reproductive efficiancy and economic
outcomes, probably in herd with low estrus detection rate
(15). Similar pregnancy outcomes have been reported for
dairy heifers when two injections of PGF,, and the
Selectsynch were applied (33). Additionally, GnRH-
PGF,, based protocols have been commonly used
effectively in synchronizing estrus and ovulation (12,
35). Presynchronization before initiation of the GnRH-
PGF,, protocol may be more effective to improve
synchronization of follicular waves in heifers (4, 10).

Protocols using combinations of GnRH, PGF,, and
progesterone for beef heifers have not given successful
results (1, 17). Previous studies have shown that most of
the progesterone based estrous synchronization programs
were associated with a reduction in conception rate (16,
37). Low serum progesterone concentration has resulted
in development of large persistent follicle due to
overstimulation with LH (29) and breeding these
persistent follicles produces low fertility, which is
probably associated with low progesterone concentrations
(8).

Ovsynch protocols have been developed to
synchronize ovulation in lactating dairy cows using
GnRH and PGF,, (22). This precise synchrony achieves
an Al without the detection of estrus (22, 24).
Unfortunately, mentioned TAI protocols have resulted in
low fertility in heifers as satisfactory as in lactating cows
(24). Ovsynch protocol synchronizes follicular and luteal
development in lactating cows but not in heifers (26).
The main reason for TAI failure in heifers in the
Ovsynch seems to be due to differences in follicular
dynamics, compared to cows (10, 12, 30, 34). Therefore,
it is needed to develope new alternatives for optimum
TAI programs in dairy heifers (28). Thus, the aims of this
study were to develop TAI protocol in dairy heifers by
using PGF,, and GnRH and to compare two different
TAI protocols in order to reduce handling in large dairy
herds.

Material and Method
The study was carried out with 290 nulliparous
Holstein Friesian heifers between January 2008 and

December 2009, aged between 13 and 26 months (mean
16.1 months), placed within a commercial farm in Bursa,
Turkey. They were housed in a dirt lot with an indoor
feeding area containing headlocks. Heifers received a
mixed ration balanced to meet minimum nutritional
requirments according to NRC (National Research
Council 2001) and had free access to water. The
experimental prosedures were approved by Lalahan
Livestock Central Research Institute Animal Care
Committe.

Heifers were synchronized with two PGF,, (500 ng,
im, cloprostenol sodyum; Juramate, Egevet, Turkey)
administrations by 14 d intervals. After the second PGF,,
heifers were randomly assigned into two groups. In
group 1, GnRH (10 pg, im, Buserelin acetate, Receptal®,
Intervet, Turkey) was given at 56 h following 2" PGFa,
and TAI was performed at 16-18 h after GnRH (n=155).
In group 2, GnRH was given at 72 h after 2" PGF,, at the
time of TAI (n=135).

Ultrasonographic examinations were done at
beginning with first PGF,, to determine the cyclicity of
the heifers, at the time of second PGF,, to detect corpus
luteum (CL) on the ovary, at the time of TAI to measure
ovulatory follicle diameter, and 7 days after TAI to
determine ovulation of the dominant follicle by using
ultrasound machine with 7,5 MHz transducer (Honda HS
2000, Honda, Japan). Follicular diameter of the potentially
ovulatory follicle(s) was obtained by averaging
perpendicular measurements of the cross-sectional
diameter for each follicle. Ovulatory response after
GnRH was determined by absence of dominant follicle
and presence of a new CL on the ovary 7 days after TAIL
Early ovulation described as if there was no dominant
follicle on the ovary at the time of TAI and presence of
newly developed CL. If there was no CL on the ovary 7 d
after Al, this condition described as no ovulation.

Pregnancy diagnosis was also performed with
ultrasonography at 31 and at 62 days after TAL
Visualization of a fluid filled uterine horn with
embryonic vesicles at d 31 and the presence of a fetus at
d 62 following TAI were used as a positive indications of
pregnancy. The gender of the calves was recorded after
calvings of the pregnant heifers. Synchronization rate
was calculated as the number of heifers that responded to
the GnRH, from the total number of all treated heifers.
Conception rate was calculated as the number of heifers
diagnosed pregnant at d 31, divided by the number of
heifers inseminated. The embryonic loss was calculated
as the number of heifers diagnosed nonpregnant at 62 d
post TAI, divided by the number of heifers diagnosed
pregnant at 31 days post TAIL Gender ratio of the calves
was calculated as the number of the male or female
calves, divided by the number of the calves born.

Differences in follicular size between treatment
groups were evaluated by student t test. Synchronization
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Table 1: Dominant follicle size, synchronization rate, conception rate (d 31 and d 62), embryonic loss, and gender ratio was shown in

dairy heifers
Tablo 1: Diivelerde follikiil ¢capi, senkronizasyon orani, gebelik orani (31 ve 62. giinler), embriyonik kayip ve cinsiyet orani
Group 1 Group 2 P value

Dominant follicle size, synchronous TAI (mm) 12.8+1.6 13.2 1.8 0.102
Syncronization rate (%) 132/155(85.2%) 123/135 (91.1%) 0.121
Conception rate of d 31 79/132(59.8%) 68/123 (55.3%) 0461
Conception rate of d 62 (%) 73/132(55.3%) 63/123(51.2%) 0.514
Embryonic loss (%) 6/79 (7.6%) 5/68 (7.4%) 0.956
Female calves (%) 38/60 (63.3%)" 21/50 (42.0%)° 0.030
Male calves (%) 22/60 (36.7%)° 29/50 (58.0%)" 0.030

- : No significant difference (P>0.05)

a,b: Different superscripts within the same column demonstrate significant differences

(P<0.05)

rate, conception rate, embryonic loss and gender ratio
were evaluated by Chi-square.

Results

Total of 290 heifers were used in this study. Some
heifers (n=35) were excluded from the study due to early
ovulation (n=20) or no ovulation (n=15), data from 132
heifers in group 1 and 123 heifers in group 2 were used
for the analyses.

Follicle size at the time of the TAI was similar
between groups (12.8£1.6 mm and 13.2+1.8 mm
diameters in group 1 and 2, respectively; Table 1).
Synchronization rate was 85.2% (132/155) in group 1
and 91.1% (123/135) in group 2 and there was no
difference between groups (Table 1). Conception rate (d
31) was similar between groups, 59.8% (79/132) in
group 1 and 55.3% (68/123) in group 2 in synchronized
heifers (Table 1). When all heifers (synchronized and
nonsynchronized) evaluated, conception rate was 51%
(79/155) in group 1 and 50.4% (68/135) in group 2.
Embryonic loss rate was similar 7.6% (6/79) in group 1
and 7.4 % (5/68) in group 2 (Table 1). Interestingly,
more (P=0.03) female calves born in group 1 (63.3%;
38/60) than in group 2 (42.0%; 21/50 Table 1).

Discussion and Conclusion

Two different TAI protocols using PGF,, and
GnRH were compared to achieve better pregnancy rate
by optimizing the time of GnRH administration after
second PGF,, in dairy heifers.

Dominant follicle size at ovulation in heifers has
been 13.0+£0.3 mm (36) and 13.4+£2.0 mm (25) in earlier
studies. Similarly, size of the dominant follicle at the
time of Al was measured as 12.8+1.6 mm in group 1 and
13.241.8 mm in group 2. Using GnRH to induce
ovulation in cows with follicles larger than 11 mm in size
has resulted in the development of the normal sized CL
and releasing normal amount of progesterone (20).
Ovulatory capacity is dependent on both the amount of

LH release and size of the follicle (30). Vasconcelos et al
(1999) suggested that conception rate after PGF,,-GnRH
administration was increased when small dominant
follicle presence on the ovary during middle (d 5-13),
instead of earlier (d 1-4) or later (d 14-21) stage of the
cycle.

Some authors suggested that conception rate was
negatively affected when application intervals of PGF,,
and GnRH administration inducing LH surge were
shortened (24, 25). Souza et al (2007) reported that
treatment with GnRH at 56 h after PGF,, is likely to
reduce size of ovulatory follicle compared to Cosynch at
72 h (GnRH-d7- PGF,, -72h-GnRH+AI). In the current
study, time differences between PGF,, to GnRH
did not effect the dominant follicle size at the time of Al
in dairy heifers. Follicle growth seems to be more rapid
for heifers than lactating cows (22, 24). Two PGF,,
administrations, 14 d apart, seems to be a proper
synchronization rate for luteal and follicular dynamics in
dairy heifers. When two PGF,, administration combined
with GnRH either 56 h or 72 h after second PGF,,
ovulation time could be precisely synchronized in dairy
heifers.

Synchronization rate for this study was higher than
those of some reported study (72%) in Cosynch-CIDR and
(68%) in Selectsynch-CDIR protocol (35). Synchronization
rate was similiar (85-91%) to some others (3, 9, 17, 26).
Synchronization rate was ranged 43 to 60% of beef and
dairy heifers without presynchronization (31).

In the present study, conception rate was not
statistically different between groups. These results were
higher than those of some studies (37 and 39%) that use
PGF,, treatment and visual detection of estrus (14, 19).
Conception rate for dairy heifers receving Al at standing
estrus was reported to be 47% (7) and 74% (24). GnRH
at Al following detection of estrus has not influenced
conception rate between beef cows and heifers (21).
Conception rate in this study was higher than most of the
TAI protocols in dairy heifers and comparable to
breeding after detection of estrus.
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The fact that application of Al in nulliparous
heifers, early in relation to ovulation results in high
proportion rate (53.8-58%) of female calves in previous
(23, 27) and present study, even though a previous study
suggested to be expected less female gender ratio,
approximately of 45.8 % (14). In agremeent to this result,
increasing the interval from TAI to ovulation in lactating
cows has been reported to increase female ratio (24).
Female gender rate obtained from this study was higher
than that of mentioned studies above. Gutie'rrez-Ada'n et
al have shown that greater proportion of female embryos
was obtained from early in vitro fertilization (IVF)
treatment (62%) compared to the later IVF treatment
(38%). In a previous study, it has been speculated that the
synchronization might have changed the reproductive
tract environment in favour of the survival of sperm
carrying the X chromosome or the survival of female
embryos (5). In this study, tendency to give birth of
female calves were higher in group 1 (63.3%; 38/60) than
group 2 (42.0%; 21/50). In previous studies, synchronization
protocols such as Cosynch, CIDR and GnRH- PGF,, ,are
tended to have more female calves (5, 38). In this study,
interestingly, female gender ratio found more than all
previous studies.

In conclusion, pregnancy rate obtained from this
study was acceptable, even it was higher in comparison
to many TAI protocols in dairy heifers. GnRH
administration at the time of TAI was found to be useful
to reduce handling of heifers, GnRH can also be applied
16-18 h before TAI to achieve higher female calves ratio
in dairy herds.
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