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Abstract

This study evaluated the ef-
fects of three protocols on the
pregnancy rate of cyclic lac-
tating Holstein cows 30 days
after 18-h fixed-time artificial
insemination (FTAI): Pre-
synch-0Ovsynch (PO; PGF2a-14
d-PGF2a -12 d-Ovsynch (OVS:
GnRH-7 d-PGF2x (PG) —2d-
GnRH)-18 h FTAI; n = 210),
G6G (PGF2x-2 d-GnRH-6
d-OVS+FTAI; n = 216), and
Double-Ovsynch (DO; GhnRH-7
d- PGF20- 3 d-GnRH-7 d-
OVS+FTAI; n = 226). The overall
pregnancy rates 30 days post-
FTAI for cows in the PO, G6G,
and DO protocols were 39.5%,
41.2%, and 43.3%, respec-
tively (P > 0.05). The highest
and the lowest circulatory con-
centrations of progesterone
were obtained in the DO and

PO protocols, respectively (P <
0.01). The double-Ovsynch pro-
tocol significantly increased the
pregnancy rate in primiparous
compared to multiparous cows
(P=0.04), and also compared to
the PO protocol (P =0.04). The

H. Kohsari use of PO, G6G, and DO protocols in a fixed-time insemination program
K. Berenjian for cyclic lactating cows did not result in a significant difference in the
F. Mohammadi pregnancy rate 30 days post-insemination, and therefore, a protocol that

costs less and is less labour-intensive should be considered.
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Introduction

Ovulation synchronisation programmes have
been developed to improve reproductive efficiency
in dairy cows (Ayad et al., 2015). Presynch—Ov-
synch (P0), G6G, and Double—Ovsynch (DO) are
commonly used ovulation synchronisation protocols
for dairy cattle breeding that use gonadotropin—
releasing hormone (GnRH) and prostaglandin F2
alpha (PGF2a). These protocols allow cows to be
inseminated at a fixed time, thereby eliminating the
need for heat detection. This reduces the risk of un-
detected heat, especially in large herds (Astiz and
Fargas, 2013; Dirandeh et al., 2015; Giordano et al.,
2016; Abdel-Aziz and Abdel-Wahab, 2017).

A study showed that when the majority of
cows were cyclic, the implementation of the Pre-
synch—Ovsynch (PO) and Double—Ovsynch (DO)
protocols resulted in similar pregnancy rates (56.8
vs. 59.1%, respectively) in grazing dairy cows (Ribe-
iro et al., 2012). In another study, implementation of
the DO protocol significantly increased the pregnan-
cy rate of dairy cows compared with the PO protocol
(Souza et al., 2008). A study compared the pregnan-
cy rates of dairy cows following the implementation
of the PO and DO protocols and found a benefit in
primiparous cows that received DO protocol for
the first postpartum TAI, while this benefit was not
observed in multiparous cows (Borchardt et al.,
2017). This could be attributed to the stimulation of
ovulation in anovular cows following a presynchro-
nisation programme in the DO protocol. In a study in
which cows were inseminated on average 86.6 + 1.9
d postpartum, implementation of the G6G protocol
significantly increased the pregnancy rate of cows
in comparison to the PO protocol. This may be at-
tributed to the increase in serum concentrations of
progesterone (P4) before the final PGF2x injection
following the implementation of the G6G compared
to the PO protocol (Kohsari and Berenjian, 2022).
The implementation of G6G tends to be associated
with higher pregnancies per AI (P/AI) than the DO
protocol in multiparous cows, though the opposite
was observed in primiparous cows (Astiz and Far-
gas, 2013). The use of presynchronisation in dairy
cows with G6G also tends to improve P/AI in com-
parison to the Ovsynch protocol since it optimises
the follicular dynamics and ovulation to the first
GnRH injection in the Ovsynch+FTAI programme
(Giordano et al., 2016).

The purpose of this study was to compare
the pregnancy rates of cyclic lactating dairy cow
synchronised using a PO, G6G, or DO protocol for
the first postpartum AI. The hypothesis of the cu-
rrent study was that adding injections of GnRH to
the presynchronisation protocol, in the form of the
G6G and DO protocols, can increase synchrony rate,

follicle and oocyte quality, and hormone dynamics,
and improve the pregnancy rate of cyclic lactating
cows compared with the conventional PO protocol.

Materials and methods

Animals, feeding, housing

This study included 652 cyclic lactating Hol-
stein dairy cows from an industrial dairy farm near
Qazvin province, Iran. The study was conducted
from September 2023 and May 2024 to eliminate
the harmful effects of heat stress on the reprodu-
ctive performance of cows. Cows without compli-
cations such as dystocia, retained placenta, clinical
and puerperal metritis, lameness, clinical mastitis,
respiratory, and digestive system diseases following
the recent parturition were included in the study.
The cows had free access to fresh water and were
fed twice a day in stalls with a total mixed ration
consisting of corn silage, hay as forage, soybean
meal-based concentrate, minerals, and vitamins
balanced to meet requirements for lactating dairy
cows, under the supervision of a nutrition specia-
list. The forage to concentrate ratio in the diet was
50:50. The amounts of concentrates fed were ba-
sed on milk production, such as 1 kg of concentrate
per 3 kg of milk production. Cows were housed in
free stall barns with self-catching head-locks. Free
stalls were bedded with mattress and straw. The
cyclicity of the studied cows was confirmed based
on history or by ultrasonography examinations of
ovarian dynamics ten days apart that began two
weeks before the initiation of synchronisation proto-
cols, and during at least one examination, a corpus
luteum (CL) had to be present. The history was
based on the detection of oestrus with the aid of
tail paint. Visual oestrus detection was performed
four times per 24-hr period for 30 min (i.e., at 6 hr
intervals).

Cows were milked twice daily. On avera-
ge, days in milk (DIM) at Al was 94.3 days for the
studied cows. Cows were divided into two groups
based on DIM at AI: cows < 90 d (n = 340) and cows
>90d (n=312). In terms of milk yield, on the day
of AI, cows were divided into two subgroups: < 37
kg/d (n=338) and > 37 kg/d (n = 314). Cows were
classified as primiparous (n = 283) or multiparous
(n = 369) based on the number of lactations. Serum
concentrations of P4 at PG were measured and
cows were classified as either having < 4.4 ng/mL
(n=344) or > 4.4 ng/mL (n = 308). Classification of
the studied variables (DIM, milk yield, and serum
concentration of P4 at PG) into two subgroups was
done based on the median determination.

The pregnancy diagnosis tests were determi-
ned using a 7.5 MHz linear probe (Aloka SSD-900V,
Aloka Co. Ltd., Wallingford, CT, USA) at 30 days

-31-



— CROATIAN VETERINARY JOURNAL | VOL.57 NO.1/2026 —

COMPARISON OF PREGNANCY RATES OF LACTATING HOLSTEIN DAIRY COWS FOLLOWING THE IMPLEMENTATION OF PRESYNCH-OVSYNCH, Gé6G,
AND DOUBLE-OVSYNCH PROTOCOLS DURING THE COOL MONTHS OF THE YEAR IN THE QAZVIN PLAIN OF IRAN

H. KOHSARI, K. BERENJIAN AND F. MOHAMMADI

Figure 1. Schematic image of hormonal injections, blood samplings, and FTAI for the cows in the PO, G6G,

and MDO protocols.
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PO=Presynch—0Ovsynch; DIM= range of lactation days of cows at the time of FTAI; PG=Last PGF2q;
FTAI=Fixed-time artificial insemination; DO=Double—Ovsynch; BS=Blood sampling

post-Al The cows that were diagnosed in standing
heat between Al to pregnancy diagnosis test inter-
val were considered non-pregnant and were inse-
minated at the proper time based on the a.m.-p.m.
rule. This study was performed in accordance with
the local Bioethics Committee of the Medical Facul-

ty of Kermanshah University (approval ID: IR.KUMS.

REC.1399.448).

Treatments and Al

Each week, a cohort of cows at 58 + 1.2 DIM
were stratified by parity, milk yield, and DIM and
randomly distributed into one of three treatment
protocols: PO (n = 210), G6G (n = 216), and DO (n =
226). The timing of hormonal injections in PO, G6G,
and DO protocols is shown in Figure 1. The GnRH
used in the current study was 100 pg per injecti-
on of gonadorelin acetate (GONAbreed, Parnell,
Alexandria NSW 2015, Australia). The PGF,, used
in the recent study was 500 pg per injection of clo-
prostenol sodium (estroPLAN, Parnell, Alexandria
NSW 2015, Australia). Three technicians performed
the AI of cows and used two types of conventional
semen.

Hormonal assays

Blood sampling was performed (n = 652) to
measure the serum concentrations of P4 hormone
just before PG. All blood samples were taken from
the coccygeal vein using vacutainer tubes without
an anticoagulant agent (BD Vacutainer’, Becton,
Dickinson and Company, Plymouth, United King-
dom). Samples were refrigerated and centrifuged at

3000 x g for 20 min within 1 hour after collection,
and serum collected was kept at -20°C until P4 was
measured.

The serum concentrations of P4 were deter-
mined in a single run using a commercially available
RIA kit (Coat—ACount Progesterone; Diagnostic
Products Corporation, Los Angeles, CA, USA). The
intra- and inter-assay coefficients of variation were
5.14% and 7.96%, respectively. The sensitivity of
the assay was 0.1 ng/mL.

Statistical analyses

Binomially distributed data (P/AI, DIM, milk
yield (kg/day), number of parities, and serum con-
centration of P4 at PG ng/mL) were analysed by
logistic regression, using the GLIMMIX procedure
of SAS (version 9.1, SAS Inst. Inc., Cary, NC, USA).
Explanatory variables considered in the models
were treatment (PO, G6G, and DO), DIM (categori-
sed as < 90 or > 90 days), milk yield (categorised as
< 37 or > 37 kg/day), number of parities (primiparo-
us or multiparous), serum concentration of P4 at PG
(categorised as < 4.4 or > 4.4 ng/mL), technician,
type of semen, month of Al, and interactions. The
final logistic regression model removed variables
by a backward elimination based on the probability
value statistics criterion when P > 0.1. For analysis
of pregnancy status 30 d post-Al, the final model
included the effects of protocol (PO, G6G, and DO),
parity (primiparous or multiparous), serum concen-
tration of P4 at PG (categorised as < 4.4 or > 4.4 ng/
mL), and interactions between protocol and parity,
protocol and DIM, and parity and DIM.
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Table 1. Mean (x SEM) effects of treatments on DIM, milk yield, number of parities, serum concentration of P4
at PG, and overall pregnancy rate in lactating dairy cows

- Serum
Treatments DIM Tlllklzl:l)d Nu:::::t?;:f concentration of Overal:;::tl:&gnancy
g/day p P4 at PG (ng/mL)
PO 92.8+19 37.32+0.41 2.21+0.09 3.46 +0.08a 83/127 (39.5%)
(n=210)
G6G 96.5+2.3 38.38+0.3 2.36+0.1 4.29+0.11b 89/127 (41.2%)
(n=216)
DO 935+19 38.28+0.31 2.29+0.09 490+0.12c 98/128 (43.3%)
(n=226)
Significance NSt NStt NSttt * NSt
Total 94.3+1.2 38+0.2 2.29+0.05 4.23+£0.06 270/382 (41.4%)
(n=652)

DIM=Days in milk; P4=Progesterone; PG=Last PGF2a; PO=Presynch—0Ovsynch; DO=Double—0vsynch; NS=not significant.
#This analysis was done with GLIMMIX and accounted for serum concentrations of P4 hormone at PG, and parity.
abcDifferent superscripts in each column show significant difference. *P > 0.01. tDifference between PO and G6G, PO
and DO, and G6G and DO at the levels of P=0.43, P=0.97, and P = 0.55, respectively; TTdifference between PO and
G6G, PO and DO, and G6G and DO at the levels of P=0.53, P=0.49, and P = 0.83, respectively; TTtdifference between
PO and G6G, PO and DO, and G6G and DO at the levels of P=0.63, P=0.85, and P = 0.87, respectively; tdifference
between PO and G6G, PO and DO, and G6G and DO at the levels of P=0.49, P=0.08, and P = 0.2, respectively

A univariable analysis using Proc GLIMMIX
was used for analyses of protocol effects on DIM,
milk yield, parity, and serum concentration of P4 ng/
mL at PG. Statistical significance was declared at P
< 0.05.

| Results

Comparison of the average of DIM, milk
yield, and number of parities were not statistically
different between treatment protocols (Table 1).

There was a statistically significant difference
between the studied protocols in the mean serum
concentration of P4 at PG (P < 0.01, Table 1). For
analysis of pregnancy status 30 d post-Al, the effects
of DIM (P = 0.68), milk yield (kg/d, P = 0.49), techni-
cian (P =0.48), type of semen (P =0.29), interaction
between protocol and technician (P = 0.64), interacti-
on between protocol and semen (P = 0.87), and inte-
raction between protocol and month (P =0.43) were
not significant, therefore were removed from the final
model. Similar P/AIs were achieved for cows after
FTAI during all months (September, 16/43 (37%),
October, 19/50 (38%), November, 38/80 (47%), De-
cember, 35/78 (44%), January, 32/73 (43%), Febru-
ary, 37/90 (41%), March 39/95 (41%), April, 29/75
(38%), and May, 25/68 (36%); P = 0.65).

The overall pregnancy rate for all cows stu-
died was 41.4%. Separately, pregnancy rates for
cows in PO, G6G, and DO protocols were 39.5%,
41.2%, and 43.3%, respectively (P > 0.05, Table 1).

There was a tendency to increase the pregnancy
rate of cows in the DO protocol compared to the PO
protocol (P =0.08, Table 1).

Effect of the parity on P/AI following imple-
mentation of PO, G6G, and DO protocols on the
studied cows is shown in Table 2.

The DO protocol significantly increased the
pregnancy rate for primiparous cows compared with
multiparous cows (P = 0.04, Table 2). In the subgro-
up of primiparous cows, the DO protocol significan-
tly increased the pregnancy rate compared to the
PO protocol (P = 0.04, Table 2).

Effect of serum concentration of P4 ng/

mL at PG on P/AI following implementation of the
PO, G6G, and DO protocols on the studied cows is
shown in Table 3.

For all treatment protocols, the pregnancy
rate of cows that had high serum concentrations of
P4 > 4.4 ng/mL at PG was significantly higher than
that of cows with low serum concentrations of P4 <
4.4 ng/mL at this time (Table 3).

| Discussion

This study was performed during the cool
months of the year to eliminate the destructive effe-
cts of heat stress on the reproductive performance
of dairy cows. The study found that the pregnancy
rates of cyclic cows, 30 d post Al did not differ
following the implementation of the PO, G6G, and
DO protocols, although there was a tendency to
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Table 2. Effect of number of parities on pregnancies per AI (P/AI) of cows following the implementation of
PO, G6G, and DO protocols

Number of parities
Treatments P-value#
1 Greater than 1

PO (n=210) 40/92a (43.4%) 43/118 (36.4%) 0.25
G6G (n=216) 45/95ab (47.3%) 44/121 (36.3%) 0.16
DO (n=226) 54/96b (56.2%) 44/130 (33.8%) 0.04
Significance# * NST -
Total (n = 652) 139/283 (49.1%) 131/369 (35.5%) 0.07

PO=Presynch—-0Ovsynch; DO=Double-0Ovsynch; NS=not significant. PA=Progesterone; PG=Last PGF2a. #This
analysis was done with GLIMMIX and accounted for serum concentrations of P4 hormone at PG. abDifferent
superscripts in each column show significant difference (P < 0.05). *Difference between PO and G6G, PO

and DO, and G6G and DO at the levels of P= 0.3, P=0.04, and P = 0.21, respectively. TDifference between
PO and G6G, PO and DO, and G6G and DO at the levels of P=0.89, P=0.32, and P = 0.48, respectively.

increase the pregnancy rate of the cows following
the implementation of the DO protocol compared
to the PO protocol (P = 0.08). In a study where
GnRH and PGF2a were injected simultaneously 7

d before the implementation of the OVS+FTAI pro-
tocol, the pregnancy rates of cows were similar to
dairy cows receiving the PO protocol (Martins et al.,
2017). It has been shown that implementation of
DO in comparison with the PO protocol significantly
increased the pregnancy rate of dairy cows in the
first postpartum AI (Souza et al., 2008). These re-
sults were attributed to the induction of ovulation in
non-cycling cows and improving the synchrony rate
in cycling cows following the implementation of the
DO protocol. Similar to this study, Astiz and Fargas
(2013) found no difference between the pregnancy
rates of cows in the first postpartum Al following
the implementation of a DO or G6G protocols. Some
studies have reported that a DO protocol in com-
parison with G6G and PO protocols are more bene-
ficial for cows with inactive, cystic ovaries, or that
experience postpartum uterine infections (Herlihy
etal.,, 2012; Astiz and Fargas, 2013)

In the current study, cyclic cows without
reproductive disorders were selected, therefore,
the DO protocol could not significantly increase the
pregnancy rate of cows compared to the PO and
G6G protocols. Presynchronisation of the DO proto-
col has been shown to stimulate the ovarian cycles
in anoestrus cows and is useful for the treatment
of ovarian cysts and uterine infections (Astiz and
Fargas, 2013). However, the cows included in this
study did not have these disorders.

Serum concentrations of P4 at PG were
significantly increased with the greater number

of GnRH injections in the treatment (Table 1). The
higher the number of GnRH injections in the pre-
synchronisation protocol, as in the G6G and DO
protocols, formation of accessory CL was possibly
stimulated and there were accessory CLs on the
ovaries at PG, and therefore the P4 serum concen-
trations were higher in the preinsemination luteal
phase in DO and G6G protocols in comparison to
the PO protocol (Table 1). These results are similar
to those observed by Bello et al. (2006), who re-
ported that following a G6G protocol in comparison
with a Ovsynch protocol, P4 serum concentrations
at the time of the PGF2a injection in the OVS+FTAI
protocol were higher in cows receiving the G6G
protocol (5.3 £ 0.5 vs. 3.8 + 0.5 ng/mL, respective-
ly). This result was attributed to the increase in the
formation of accessory CLs, which was caused by
the injection of GnRH, prior to the implementation
of the Ovsynch program in the G6G protocol (2.5 +
0.2vs 1.9 £ 0.4 ng/mL, respectively). On the other
hand, in the current study, the serum concentrati-
on of P4 at PG for the DO protocol was significantly
higher than in the G6G protocol (P < 0.01, Table 1).
Various studies have shown that high serum con-
centrations of P4 in the luteal phase before inse-
mination have positive effects on increasing the
pregnancy rate in dairy cows (Fonseca et al., 1983;
Xu et al., 1997; Saad et al., 2019). For all treatment
groups, the pregnancy rate of cows with a high
serum concentration of P4 at PG was higher than
cows with a low P4 serum concentration (Table 2).
The incidence of reproductive disorders and
metabolic diseases in dairy cows increases with
age (De Kruif, 1978). Therefore, for all treatment
groups in the recent study, the pregnancy rate
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Table 3. Effect of serum concentration of P4 ng/mL at PG on pregnancies per AI (P/AI) of cows following the

implementation of the PO, G6G, and DO protocols

Serum concentration of P4 ng/mL at PG
Treatments P-value#
<4.4 4.4<

PO (n=210) 46/156 (29.4%) 37/54 (68.5%) 0.02
G6G (n=216) 25/105 (23.8%) 64/111 (57.6%) 0.03
DO (n=226) 19/83 (22.8%) 79/143 (55.2%) 0.03
Significance# NSt NStt -
Total (n = 652) 90/344 (26.1%) 180/308 (58.4%) 0.001

P4=Progesterone; PG=Last PGF2a; PO=Presynch—0Ovsynch; DO=Double—-0vsynch; NS=not significant.
#This analysis was done with GLIMMIX and accounted for parity. TDifference between PO and G6G, PO and
DO, and G6G and DO at the levels of P=0.54, P=0.33, and P = 0.62, respectively; Ttdifference between PO
and G6G, PO and DO, and G6G and DO at the levels of P=0.19, P = 0.14, and P = 0.59, respectively.

of multiparous cows was lower than primiparous
cows (Table 2). With the increasing number of
GnRH injections in the presynchronisation pro-
gram, such as in the G6G and DO protocols, there
may be an improvement on the quality of the
ovulatory follicle, oocyte and stimulation of cyclici-
ty. As the incidence of reproductive complications
from reproductive and metabolic diseases is incre-
ased with increasing number of parities, improving
the quality of the ovulatory follicle can improve
the pregnancy rate in primiparous cows in com-
parison to multiparous cows. A study showed that
implementation of DO protocol resulted in a higher
pregnancy rate than the PO protocol in primipa-
rous, but not in multiparous cows (Souza et al.,
2008). Another study found a beneficial effect of
implementation of the DO protocol on pregnancy
rates of primiparous cows at the first postpartum
insemination compared with the PO protocol (Bor-
chardt et al., 2017). These results were attributed
to the stimulation of ovulation in anovular cows
following presynchronisation of the DO protocol.
Additionally, it was demonstrated that implemen-
tation of the G6G protocol tended to be associated
with a higher P/AI than DO in multiparous cows,
and that the opposite was observed in primiparous
cows (Astiz and Fargas, 2013).

High-yielding dairy cows have lower serum
concentrations of P4 and E2 hormones compared
to low-yielding cows due to the high rate of cata-
bolism (Binelli et al., 2001; Thatcher et al., 2001).
Although GnRH injection(s) in the presynchroni-
sation programme increases the concentration of
P4 in the luteal phase before FTAI, this increase
is limited in multiparous compared with primi-

parous cows. However, a significant effect of the
presynchronisation programme on increasing the
pregnancy rate of primiparous cows compared to
multiparous cows was seen only in the DO protocol
(P =0.04, Table 2). Implementation of the DO pro-
tocol significantly increased the pregnancy rates in
primiparous cows compared with the PO protocol
(P =0.04). These results may be attributed to the
increased quality of the ovulatory follicle or oocyte
following the GnRH injections in the presynchro-
nisation programme of the DO protocol. In a study
performed on cows 86.6 + 1.9 d postpartum, im-
plementation of the G6G protocol significantly in-
creased the pregnancy rate compared to cows that
received the PO protocol (Kohsari and Berenjian,
2022). This result was attributed to the increase

in serum concentrations of P4 in the luteal phase
before insemination following the implementation
of the G6G compared to the PO protocol. The G6G
and DO protocols did not increase the pregnancy
rate of cyclic dairy cows in the first postpartum
insemination compared to the PO protocol. ADO
protocol significantly increased the pregnancy rate
of primiparous cows but not multiparous cows.

| Conclusions

This study found no difference in P/AI for
dairy cows subjected to a PO, G6G, or DO protocol
for first insemination. Therefore, a lower cost pro-
tocol is recommended due to the savings in medi-
cal costs and labour. However, the DO protocol is
recommended to increase the pregnancy rate in
primiparous cows, as compared to the PO and G6G
protocols.

-35-



— CROATIAN VETERINARY JOURNAL | VOL.57 NO.1/2026 —

COMPARISON OF PREGNANCY RATES OF LACTATING HOLSTEIN DAIRY COWS FOLLOWING THE IMPLEMENTATION OF PRESYNCH-OVSYNCH, Gé6G,
AND DOUBLE-OVSYNCH PROTOCOLS DURING THE COOL MONTHS OF THE YEAR IN THE QAZVIN PLAIN OF IRAN

H. KOHSARI, K. BERENJIAN AND F. MOHAMMADI

> References

- ABDEL-AZIZ,R.I.and A. ABDEL-WAHAB (2017):
Reproductive responses of primiparous and multiparous
Holstein cows submitted to presynch-ovsynch protocol. J.
basic appl. Sci. 6, 149-153. 10.1016/j.bjbas.2017.02.005.

- ASTIZ, S.and O. FARGAS (2013): Pregnancy per Al
differences between primiparous and multiparous high-
yield dairy cows after using Double Ovsynch or G6G
synchronization protocols. Theriogenology 15, 1056-1070.
1010/j.theriogenology.2013.01.026.

- AYAD, A., M. SALAHEDDINE, K. TOUATI, M. IGUER-OUADA,
and H. BENBAREK (2015): Evaluation of norgestomet
Crestar on oestrus synchronization and reproductive
performance of dairy cows in Algeria. Asian. Pac. J. Reprod.
4,54-60.10.1016/52305-0500(14)60059-2.

- BELLO, N. M., J. P. STEIBEL, and J. R. PURSLEY (2006):
Optimizing ovulation to first GhnRH improved outcomes
to each hormonal injection of Ovsynch in lactating dairy
cows. J. Dairy Sci. 89, 3413-3424.10.3168/jds.50022-
0302(06)72378-5.

- BINELLI, M., W. W. THATCHER, R. MATTOS, and P.S.
BARUSELLI (2001): Antiluteolytic strategies to improve
fertility in cattle. Theriogenology 56, 1451-1463.10.1016/
s0093-691x(01)00646-x.

- BORCHARDT, S., P. HAIMERL, A. POHL and W. HEUWIESER
(2017): Evaluation of prostaglandin F2o versus
prostaglandin F2a plus gonadotropin-releasing hormone
as Presynch methods preceding an Ovsynch in lactating
dairy cows: A meta-analysis. J. Dairy Sci. 100, 4065-4077.
10.3168/jds.2016-11956.

- DE KRUIF, A. (1978): Factors influencing the fertility of a
cattle population. J. Reprod. Fertil. 54, 507-518. 10.1530/
jrf.0.0540507.

- DIRANDEH, E., A. REZAEI ROODBARI, and M. G. COLAZO
(2015): Double-Ovsynch, compared with presynch with or
without GnRH, improves fertility in heat-stressed lactating
dairy cows. Theriogenology 83, 438-443.10.1016/j.
theriogenology.2014.10.011.

- FONSECA, F. A., J. H. BRITT, B. T. MC DANIEL, J. C. WILK
and A. H. RAKES (1983): Reproductive traits of Holsteins
and Jerseys. Effects of age, milk yield, and clinical
abnormalities on involution of cervix and uterus, ovulation,
estrous cycles, detection of estrus, conception rate, and
days open. J. Dairy Sci. 66, 1128-1147. 10.3168/jds.S0022-
0302(83)81910-9.

- HERLIHY, M. M., J. 0. GIORDANO, A. H. SOUZA, et. al.
(2012): Presynchronization with double-ovsynch improves
fertility at first postpartum artificial insemination in
lactating dairy cows. J. Dairy Sci. 95, 7003-7014. 10.3168/
jds.2011-5260.

- GIORDANO, J. 0., M. J. THOMAS, G. CATUCUAMBA, M. D.

CURLER, R. WIJMA, M. L.STANGAFERRO and M. MASELLO
(2016): Effect of extending the interval from presynch to
initiation of ovsynch in a presynch-ovsynch protocol on
fertility of timed artificial insemination services in lactating
dairy cows. J. Dairy Sci. 99, 746-757. 10.3168/jds.2015-
10083.

- KOHSARI, H. and K. BERENJIAN (2022): Comparison of the

effects of Presynch-Ovsynch, Presynch- Ovsynch+CIDR,
and G6G protocols on the reproductive performance of
lactating Holstein cows in the postpartum period. Vet. stn.
53,419-430.10.10.46419/vs.53.4.6.

- MARTINS, J. P.N., M. J. T. ACEVEDO, T. 0. CUNHA,

C. PITERINI and J. R. PURSLEY (2017): The effect

of presynchronization with prostaglandin F2a and
gonadotropin-releasing hormone simultaneously, 7 d
before Ovsynch, compared with Presynch-10/0vsynch on
luteal function and first-service pregnancies per artificial
insemination. J. Dairy Sci. 100, 5107-5116. d10.3168/
jds.2016-11628.

- RIBEIRO, E. S., A. P. MONTEIRO, F. S. LIMA, H. AYRES, R. S.

BISINOTTO, M. FAVORETO, L. F. GRECO, R. S. MARSOLA, W.
W. THATCHER, and J. E. P. SANTOS (2012): Effects of
presynchronization and length of proestrus on fertility of
grazing dairy cows subjected to a 5-day timed artificial
insemination protocol. J. Dairy Sci. 95, 2513-2522.
10.3168/jds.2011-4921.

- SAAD, M., Z. SARWAR, M. SALEEM, U. ARSHAD, M.

SHAHZAD, M. MUSHTAQ, A.HUSNAIN, A. RIAZ,

and N. AHMAD (2019): Effect of plasma progesterone
on oocyte recovery, oocyte quality, and early in-vitro
developmental competence of embryos in Bos indicus
dairy cows. Anim. Reprod. Sci. 202, 80-86. 10.1016/].
anireprosci.2019.02.001.

- SOUZA, A. H., H. AYRES, R. M. FERREIRA and M. C.

WILTBANK (2008): A new presynchronization system
(Double-Ovsynch) increases fertility at first postpartum
timed Al in lactating dairy cows. Theriogenology 70, 208-
215.10.1016/j.theriogenology.2008.03.014.

- THATCHER, W. W, F. MOREIRA, J. E. SANTOS, R. C.

MATTOS, F. L. LOPES, S. M. PANCARCI, and C. A. RISCO
(2001): Effects of hormonal treatments on reproductive
performance and embryo production. Theriogenology 55,
75-89.10.1016/s0093-691x(00)00447-7.

- XU, Z.Z.,L. 3. BURTON and K. L. MACMILLAN (1997):

Reproductive performance of lactating dairy cows following
estrus synchronization regimens with PGF2 alpha and
progesterone. Theriogenology 47, 687-701. 10.1016/
s0093-691x(97)00027-7.

-36 -



— CROATIAN VETERINARY JOURNAL | VOL.57 NO.1/2026 —

COMPARISON OF PREGNANCY RATES OF LACTATING HOLSTEIN DAIRY COWS FOLLOWING THE IMPLEMENTATION OF PRESYNCH-OVSYNCH, Gé6G,
AND DOUBLE-OVSYNCH PROTOCOLS DURING THE COOL MONTHS OF THE YEAR IN THE QAZVIN PLAIN OF IRAN

H. KOHSARI, K. BERENJIAN AND F. MOHAMMADI

> Usporedba stopa gravidnosti mlijecnih krava
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Ovo je istrazivanje procjenjivalo ucinke tri pro-
tokola na stopu graviditeta ciklicki latkirajucih krava
pasmine Holstein, 30 dana nakon 18 h umjetnog osje-
menjivanja (fixed-time artificial insemination; FTAI):
Presynch-Ovsynch (PO; PGF2a-14 d-PGF2a —12
d-Ovsynch (OVS: GnRH-7 d -PGF2a (PG) —2d—GnRH)—
18 h FTAL n=210), G6G (PGF2x-2 d—GnRH-6 d-OV-
S+FTAIL n = 216) i dvostruki-Ovsynch (DO; GhnRH-7
d- PGF20—- 3 d-GnRH-7 d—OVS+FTAI; n = 226).
Sveopce stope graviditeta 30 dana nakon umjetnog
osjemenjivanja za krave kod protokola PO, G6G i DO
bile su 39,5 %, 41,2 %, 43,3 % (P > 0,05). NajviSe,
odnosno najniZe cirkularne koncentracije progeste-
rona dobivene su kod DO i PO protokola (P < 0,01).

Dvostruki-Ovsynch protokol znacajno je povisio stope
gravidnosti u primiparnih krava u usporedbi s multi-
parnim kravama (P = 0,04). Protokol dvostruki-Ovsyn-
ch znacajno je povecao stopu graviditeta primiparnih
krava u usporedbi s protokolom PO (P = 0,04). Upora-
ba protokola PO, G6G i DO u programu osjemenjivanja
odredenog vremena za krave koje ciklicki laktiraju nije
rezultirao znac¢ajnom razlikom kod stope gravidnosti
30 dana nakon osjemenijivanja, stoga se preporuca
odabrati protokol koji koSta manje, a iziskuje manje
rada u svojoj primjeni.

Klju€ne rijeci: Dvostruki—Ovsynch, G6G, Pre-
synch—Ovsynch, presinkronizacija, mlijeCne krave

-37-



