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ABSTRACT 
 
The objective of this study was to determine the effects of two different time of GnRH injection after 
artificial insemination (A.I) (d 6 and d 12) on reproductive performances of Holstein cows during the 
warm season.  Cows randomly assigned to treatments 1) No GnRH injection (control, n = 300),2) GnRH 
injection at day 6 after A.I (G6, n=300) and 3) GnRH injection at day 12 after A.I (G12, n=300). 
Ultrasonography was used to detect pregnancy and late embryonic/fetal mortality between Days 32 and 
60 after AI. Data were analyzed using Proc GLM of SAS. Results showed treatment affected the 
percentage of cows diagnosed pregnant at 32±1 d and 60±3 d after resynchronized AI. A greater 
percentage of G6 (25.0%) cows were pregnant at 32 d after resynchronized AI than control cows (19.3 %) 
and G12 cows (20.0 %). The risk of pregnancy loss between d 32 and 60 of gestation was affected by 
treatments and decreased in cows received GnRH injection after AI Compared to control cows. 
Percentage of cows that showed estrus at 19-24 d after AI was highest in G6 cows and lowest in control 
cows compared to other treatments. In summary, administration of a GnRH on Day 6 after AI improved 
reproductive performance in dairy cows. 
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INTRODUCTION 
 
Reproductive efficiency in lactating dairy cows is not optimal, encouraging the development of several 
different reproductive management strategies focused on improving the use of AI and pregnancy rates in 
dairy herds (Thatcher et al., 2006). In cattle, a GnRH or its agonists have been used to treat reproductive 
disorders. Administration of GnRH during the bovine estrous cycle causes regression or ovulation of the 
dominant follicle and initiates the emergence of a new wave of follicular growth within two to three days 
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following treatment (Kohram et al., 1998a; Silcox et al., 1993). Atresia or ovulation of the dominant 
follicle depends on the status of the dominant follicle (growing, static or regressing) at the time of GnRH 
injection (Twagiramungu et al., 1994; Dirandeh et al., 2009).It is reported that GnRH injection on day 5 
or 11 (Willard et al., 2003) and 11 to 14 (Hansen, 2002) after artificial insemination (AI) increased serum 
concentrations of P4 and caused a tendency toward higher pregnancy rates. The scientific rationale for 
this treatment is to enhance embryo survival rates by delaying the luteolytic mechanism (Mann et al., 
1995) that sometimes occurs due to failed maternal recognition of pregnancy. Some studies reported 
significant improvements of 10–12% in pregnancy rates (Lopez et al., 2006), while others did not (Szenci 
et al., 2006). Studies on the ability of a GnRH agonist to induce ovulation to form new (or accessory) CL 
are contradictory.  Treatment with GnRH induces luteinization and (or) atresia of large follicles or causes 
ovulation.  The ultrasonographic changes in appearance of the borders of follicular antra and opaqueness 
of follicular fluid (i.e., cloudy follicles) have been reported (Rettmer et al., 1992).  Schmitt et al. (1996a) 
reported that new CL were formed in 91% of the cows treated with hCG and 93% of the animals treated 
with Buserelin on Day 5 of the estrous cycle.  In another study, Schmitt et al. (1996b) removed the 
induced CL formed by GnRH or hCG.  They reported that the new CL formed following GnRH or hCG 
were responsible for the increase in P4 concentrations after GnRH or hCG. Dirandeh et al. (2009) 
reported the emergence of a new wave in dairy cows in which a GnRH agonist is injected on Day 6 of 
estrous cycle.  The aim of this study was to investigate the effects of single administration of GnRH at 
day 6 and 12 after A.I on reproductive performances of Holstein cows during the warm season.   
 
 

MATERIAL AND METHODS 
 

2.1. Animals and Treatment  
The herds were maintained on a weekly reproductive health program. This involved examining the 
reproductive tract of each animal by palpation per rectum within 30–36 days postpartum to check for 
normal uterine involution and ovarian structures. Reproductive disorders diagnosed at this time such as 
endometria, pyometra or ovarian cysts were treated until resolved.  
Multiparous high producing Holstein dairy cows (≥ 40 kg/d) with no overt clinical illnesses. Cows 
averaged 2.7 ± 1.3 (mean ± SEM) in parity and 3.3 ± 0.2 (mean ± SEM) in body condition score at 
calving (based on a 1 (thin) to 5 (obese) scale). Cows randomly assigned to one of three treatments. 1) No 
GnRH injection (control, n = 300), 2) GnRH injection at day 6 after A.I (G6, n=300) and 3) GnRH 
injection at day 12 after A.I (G12, n=300). 
 
2.2. Reproductive Management 
Ovarian status of cows synchronized for ovulation beginning on d 30 postpartum with two intramuscular 
injections of PGF2α (Synchromate®, 150 μgcloprostenol sodium, Aburaihan company, Tehran, Iran) 
given 14 d apart. Estrus was detected using a combination of behavioral observations, pedometer activity 
monitoring and ultrasonography. Non-pregnant cows were injected with 500 mg of Prostaglandin F2α 
(cloprostenol, 250 mcg cloprostenol/mL, i.m.; parnell technologies, PTY. LTD., Alexandria, Australia) 
and then injected with 100 µg of GnRH(gonadorellin acetate, 100 mcg gonadorelin/mL, i.m.; parnell 
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technologies PTY. LTD., Alexandria, Australia) 56 h later. A timed artificial insemination (TAI) was 
performed 16 h after the GnRH. Cows were examined per-rectum ultrasonography 32 d after the second 
TAI. Pregnancy was evaluated at 40 d after AI, and pregnant cows had their pregnancy reconfirmed at 60 
d after AI and pregnancy losses determined. Artificial inseminations were conducted by one technician in 
all groups.  
 
2.3. Pregnancy Diagnosis 
Cows were examined by ultrasonography (Aloka scanner equipped with a 5-MHz linear array transducer 
(Aloka Co., Ltd., Tokyo, Japan) at 32 d after AI. Pregnancy was characterized by the presence of fluid, an 
embryo, and a heartbeat. Cows diagnosed pregnant were reexamined 4 wk later, at 60±3 d after AI to 
reconfirm pregnancy status and to identify pregnancy loss. 
 
2.4. Statistical analysis 
All of the reproductive responses (binary responses), were analyzed GLIM MIX procedure of SAS with a 
binomial distribution and a logit link function. To examine effects of treatments in period on length of 
time, such as heat interval, survival analysis was performed. Significance and tendencies were declared at 
P < 0.05 and P < 0.15, respectively, unless otherwise indicated. 
 
RESULTS 
 
Treatment affected the percentage of cows diagnosed pregnant at 32±1 d (P = 0.03) and 60±3 d (P = 0.01) 
after resynchronized AI. A greater (P < 0.05) percentage of G6 (25.0%) cows were pregnant at 32 d after 
resynchronized AI than control cows (19.3 %) and G12 cows (20.0 %). Percentage of conception rate was 
no difference between control and G12 cows at 32d after AI. At 60±4 d after TAI, P/AI was similar in 
cows received GnRH injection after AI but was greater compared to control cows (P = 0.01, Table 1). The 
risk of pregnancy loss between d 32 and 60 of gestation was affected by treatments (P = 0.04) and 
decreased in cows received GnRH injection (2.9% and 5.0 % in G6 and G12, respectively) after AI 
Compared to control cows (10.3 %), (Table 1). Percentage of cows that showed estrus at 19-24 d after AI 
was highest in G6 cows and lowest in control cows compared to other treatments (Table 2). Percentage of 
cows that did not show estrus until day 35 after AI was highest in control cows (7.6 %) compared to other 
treatments (1.6 % and 3 % in G6 and G12 cows). 
 
 

Table 1. Effect of GnRH injection at day 6 and 12 after AI fertility during warm season 
 Treatments  
 Control G6   G12 P 
Conception rate at 32 d after AI (%) 19.3 (58/300)a 22.6 (68/300) b 20.0(60/300) a 0.03 
Conception rate at 60 d after AI (%) 17.3 (52/300) a 22.0 (66/300) b 19.0(57/300) c 0.01 
Pregnancy loss (%) 10.3 (6/58) a 2.9 (2/68) b 5.0(3/60) b 0.04 
a, b, c: Means in the rows with different letters are significantly different 
G6: GnRH injection at day 6 after AI; G12: GnRH injection at day 12 after AI. 
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Table 2. Effect of GnRH injection at day 6 and 12 after AI on heat interval during warm season 
 Treatments  
Heat interval (day) Control G6 G12 P 
<19 20.0 (60/300)a 13.3 (40/300) b 12.6(38/300)b 0.04 
19-24 39.0 (117/300) a 47.6 (143/300) b 44.0(132/300)c 0.01 
24-35 30.0 (100/300) a 37.3 (112/300) b 33.3(120/300)c 0.02 
>35 7.6 (23/300) a 1.6 (5/300) b  3.0(10/300) b 0.04 
a, b, c: Means in the rows with different letters are significantly different 
G6: GnRH injection at day 6 after AI; G12: GnRH injection at day 12 after AI   

 
 
DISCUSSION 
 
Our data showed significant difference in fertility between the GnRH-treated and control cows. These 
results confirmed the results of Lopez et al. (2006) and Ataman et al. (2011) and were in contrast with 
Szenci et al. (2006) and Rettmer et al. (1992). Beckett and Lean (1997) performed a meta-analysis and 
reported injection of a single dose of GnRH in post-partum dairy cows failed to show any significant 
effect on the time to first estrus or on the odds ratio at first service. This variation might be attributed to 
numerous factors such as environment, management, breed, animal age, breeding season, individual farm 
effects, and interval from calving to first service, reproductive/lactational status, and type of breeding 
(Peters et al., 2000). In a study, GnRH injection at dioestrus promoted formation of an accessory CL by 
causing ovulation or luteinization (40% ovulation and 60% luteinization) of the existing dominant follicle 
in the ovaries (Bülbül et al., 2009). Progesterone concentrations were higher in GnRH treated pregnant 
cows on day 18 and 21 post insemination in both synchronization groups (Ataman et al., 2011). GnRH 
administration on day 12 post insemination induced an accessory CL and increased the P4 concentrations 
described as Diskin et al. (2002). Injection of GnRH may have stimulated the transformation of small 
cells to large cells which had a higher basal secretion rate of P4 (Stevenson et al., 1993; De Rensis and 
Peters 1999). Percentage of cows that showed estrus at 19-24 d after AI was higher in cows received 
GnRH injection compared to control treatments. Dirandeh et al. (2009) reported an injection of GnRH on 
day six of the estrous cycle could promote the emergence of a new follicular wave earlier in cows and 
alter the estrous cycles shifting two waves into three follicular waves. Moreover, the interval from 
detection of dominant follicle to ovulation and duration of dominance was shorter in animals with three 
waves (Celik et al., 2005). In this study, the risk of pregnancy loss decreased in cows received GnRH 
injection at day 6 and 12 after AI compared to cows did not receive GnRH injection that was similar to 
results of Drew and Peters (1992), Ataman et al. (2011). Drew and Peters (1992) reported 12% higher 
pregnancy rate in GnRH treated cows on day 12 after insemination than controls. In a similar research, 
Ataman et al. (2011) reported embryonic death rate was lower in GnRH treated cows but there was no 
significant difference between embryonic deaths of GnRH and placebo treated groups. One of the most 
important reasons for embryonic death in these days is CL deficiency and insufficient progesterone 
secretion from the CL (Kastelic, 1994).GnRH injection leads to LH secretion which causes luteinization 
and then progesterone secretion. For this reason, GnRH treatments have been used to prevent embryonic 
death because of luteal deficiency (Sheldon and Dobson 1993). In addition, the effectiveness of GnRH 
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injection on induction of an accessory CL is affected by the stage of follicular development at the time of 
treatment (Moreira et al. 2000; Taponen et al., 2000). In addition to increased progesterone concentrations 
(Rettmer et al., 1992), mid-cycle injection of GnRH agonists was associated with reduced follicular 
secretion of 17b-estradiol from Days 13 to 16 after AI. Low estradiol concentrations in conjunction with 
high progesterone levels have been associated with inhibited up-regulation of oxytocin receptors and 
consequent inhibition of PGF2a secretion (Mann et al., 1995). Therefore, GnRH injection at Day 6 and 12 
post-AI expected to increase conception rates. 
 
Conclusion 
  
Administration of a GnRH on Day 6 after AI improved reproductive performance in dairy cows and can 
be use as a strategy for improving fertility in dairy cows during warm season.  
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