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Abstract 
 

Flunixin meglumine (FM) has been used as an 
attempt to inhibit luteolysis in ruminants. The effects of 
FM on seric concentration of progesterone, pregnancy 
rate and ovarian status of cows were assessed in this 
study. Fifty-seven cows were divided into Control 
Group (CG; n = 30) and Treated Group (TG; n = 27) on an 
estrus synchronization program involving intramuscular 
(IM) estradiol benzoate (EB) and intravaginal 
progesterone-releasing insert. After seven days the 
intravaginal insert was removed, prostaglandin-F2alpha 
(PGF2α) IM was given, and then EB was administered 
24 h later. Fixed-time artificial insemination (FTAI) 
was conducted 30 h after EB administration. Animals 
from the TG received 1.1 mg/kg of FM IM daily 
between the days 11 and 16 of the estrous cycle (day 
0 = FTAI), whereas the animals from the CG received 
physiological solution. Blood from all animals was 
collected on days 0, 6, 9, 11 through 18, and 21. Thirty 
animals from the Nellore breed were selected for the 
measurement of serum concentrations of progesterone 
by radioimmunoassay. Animals which returned to estrus 
were inseminated again (artificial insemination; AI) and 
allocated back to their groups. Pregnancy diagnosis was 
conducted by transrectal ultrasound in either FTAI or AI 
cows after 30 days. The ovarian condition of the non-
pregnant animals was reevaluated 4 days later. 
Progesterone concentration among the animals from the 
experimental groups was similar until the day 18 of the 
estrous cycle (P > 0.05). On day 21, pregnant animals 
presented higher progesterone concentrations (P < 0.05) 
than non-pregnant animals from the TG and TN. 
Pregnancy rate was similar among the groups (P > 0.05). 
However, non-pregnant animals from the TG 
presented higher (P > 0.05) follicular persistence than 
that observed for the animals in the CG, 78.6% (11/14) 
vs. 33.3% (5/15), respectively (P = 0.025). Results 
indicate that FM administered during the luteolysis 
period of beef cattle does not influence progesterone 
concentration and pregnancy rate, although it influences 
the occurrence of follicular persistence. 

Keywords: bovine, luteolysis, NSAIDs, pregnancy, 
progesterone. 

Introduction 
 

In sexually mature cows, two events may be 
physiologically expected after the ovulation of the 
dominant follicle: new reproductive cycle and new 
ovulation between 17 and 23 days later when there is 
neither copulation nor pregnancy beginning after 
conception. In the latter, pregnancy success depends on 
a number of factors related to genetics, sanity, 
physiology, and reproductive management of cattle.  

Maternal recognition of pregnancy (MRP) 
occurs especially between days 15 and 19 after 
ovulation. This is defined as a combination of events 
performed by mother and conceptus aiming the normal 
establishing of pregnancy mainly by keeping the corpus 
luteum producing high progesterone concentrations 
(Thatcher et al., 2001).  

The failure of MRP induced luteolysis, 
promoted by prostaglandin F2α (PGF2α), with 
consequent progesterone concentration decrease and 
beginning of a new reproductive cycle (Thatcher et al., 
1997; Niswender, 2000; Thatcher et al., 2001). 

In order to increase bovine reproductive 
efficiency, several anti-luteolytic strategies involving 
the specific inhibition of the enzymes participating in 
the PGF2α synthesis such as phospholipase C, protein 
kinase C, phospholipase A2, and COX (constitutive 
COX-1 and induced COX-2) have been researched 
(Binelli et al., 2005). The COX, which converts 
arachidonic acid into prostaglandin-H2, further 
converted into PGF2α through prostaglandin-F-synthase 
(Burns et al., 1997), are the primary targets of 
nonsteroid anti-inflammatory drugs (NSAIDs) such as 
aspirin, ibuprofen, and flunixin meglumine (FM). 

The administration of ibuprofen lysinate, a 
COX-1 and COX-2 inhibitor by day 17 of the estrous 
cycle (estrus = day 0) in cattle resulted in higher 
pregnancy rates for treated animals (Elli et al., 2001). In 
another study, the use of aspirin (acetylsalicylic acid: 
COX-2 inhibitor) on day 7 of the estrous cycle induced 
a significant pregnancy rate increase (Pugh et al., 2004). 
These authors used FM in therapeutic doses and found 
pregnancy rate to be lower than while using aspirin, but 
higher than that for non-treated animals. 

The administration of FM as an antiluteolytic 
agent during the critical period is well established for 
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goats as an attempt to prevent early regression of the 
corpus luteum, mainly associated with multiple 
ovulation and embryo transfer programs (Soares et al., 
1998). Salles et al. (1998) suggest a 1.1 mg/kg dose of 
FM, daily, as an antiluteolytic agent for goats. 

Based on these reports, this study aimed at 
assessing the effects of FM on the following 
reproductive parameters: progesterone concentration, 
pregnancy rate, and follicular persistence of cows 
submitted to FTAI. 
 

Materials and Methods 
 

This study was performed at Fazenda e Haras 
Simone, located in the city of Moreira Sales, 
Northeastern  Paraná, Brazil, from December 2006 to 
March 2007. 

Cows (n = 57) from different breeds (2 Blond 
D’Aquitaine, 4 Gir, 1 Guzerá, 8 Holstein, 6 Jersey, 6 
Limousin, and 30 Nellore) were kept in Brachiaria 
brizantha pasture, with mineral supplement and access 
to water ad libitum, and homogeneously assigned into 
two groups: control group (CG) and treated group (TG), 
containing 30 and 27 animals, respectively. 

Apart from the treatment, all animals were 
submitted to the estrus synchronization protocol which 
started with the intramuscular (IM) administration 
of 1 mg of estradiol benzoate (BE: Estrogin®, 
FarmaVet, São Paulo) and the intravaginal implant of a 
device containing 1.9 g of progesterone (CIDR, Pfizer, 
São Paulo). 

Seven days after the beginning of the 
synchronization, 300 g of PGF2α was administered and 
the intravaginal device was removed. Twenty-four 
hours after implant removal, 1 mg of EB was 
intramuscularly administered, and the FTAI was carried 
out 30 h later. 

The animals from the TG were submitted to 
daily administration of 1.1 mg/kg of flunixin meglumine 
(FM; Banamine, Schering-Plough Laboratories, São 
Paulo) between days 11 and 16 of the estrous cycle (day 
0 = FTAI day), whereas the animals from the CG 
received the equivalent volume of physiological saline 
solution. 

Blood samples were collected from all 
animals by puncture of the caudal artery blood on 
days 0, 6, 11-18, and 21 at 7:00 am. The blood 
collected was chilled, centrifuged, aliquoted, and 
frozen for further seric progesterone analysis through 
solid phase radioimmunoassay (CAC solid phase – 
DPC-MedLab) in the Laboratório de Endocrinologia 
da FMVZ-UNESP in Botucatu, SP. Nellore animals 
(n = 32) were homogeneously selected from the 
samples (considering pregnancy or non-pregnancy

 and treatment or non-treatment). 
The animals which returned to estrus (n = 14) 

after FTAI were re-inseminated (AI) and reassigned 
into their original experimental groups. The 
pregnancy diagnosis was performed by transrectal 
ultrasonography 30 days after FTAI and AI and was 
confirmed by the visualization of fetal heart beat. On 
the day of pregnancy diagnosis, the ovarian status of 
non-pregnant animals was assessed through 
ultrasonography for the presence of follicle > 12 mm, 
which was repeated after 4 days, when the follicle 
was considered persistent once detected in the first 
assessment presenting neither atresia nor ovulation. 

The results were analyzed by using the InStat 
program in which the progesterone concentration was 
submitted to ANOVA for comparison of the groups 
(control and treated, pregnant and non-pregnant), by 
Tukey´s Multiple Range Test, the pregnancy rate by 
Mantel-Haenszel chi-square test, and the follicular size 
and persistence by Fischer´s Exact Test. 
 

Results 
 

In order to assess the seric progesterone 
concentrations, two non-pregnant animals were 
discarded as they did not present active corpus 
luteum (one from the treated group and another from 
the control group), and one non-pregnant animal from 
the control group and three pregnant (one from the 
control group and two from the treated group) as it 
overcomes the parameter for correction used (means 
± 2 x SD). 

Table 1 presents the mean (±SD) of the 
progesterone concentration among the animals from the 
control group (pregnant-CG and non-pregnant-CN), and 
treated group (pregnant-TG and non-pregnant-TN) with 
FM. Fig. 1 illustrates the progesterone profile presented 
by these animals. 

The analysis of the progesterone concentration 
among the animals from the control (C) and the treated 
(T) with FM, pregnant (P), and non-pregnant (N) was 
similar (P > 0.05) until day 18 of the estrous cycle. On 
day 21, the pregnant animals presented progesterone 
concentrations higher (P < 0.05) than those observed for 
non-pregnant animals from the control and treated 
groups (CN and TN). However, neither did the pregnant 
animals from the control group (CG) differ from the 
pregnant animals treated (TG) nor from the non-pregnant 
animals from both groups (CN and TN; Table 1). 

While assessing the ovarian status of the non-
pregnant animals, it was observed that the animals from 
the treated group had higher (P < 0.05) follicular 
persistence than that observed for the control animals, 
78.6% (11/14) and 33.3% (5/15), respectively. 
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Figure 1. Mean progesterone concentration profiles (ng/ml) for pregnant (CG) and non-pregnant (CN) control cows 
and pregnant (TG) and non-pregnant (TN) treated cows with flunixin meglumine during days 11 and 16 of the 
estrous cycle.  
 
 
Table 1. Mean (±SD) progesterone concentration (ng/ml) for cows in the control group [pregnant (CG) and non-
pregnant (CN)] and treated group [pregnant (TG) and non-pregnant (TN)] with flunixin meglumine during days 11 
and 16 of the estrous cycle. 
Days of the  
estrous cycle 

Experimental groups 

  CG (n = 6) CN (n = 7) TG (n= 7) TN (n = 4) 

0 0.9 ± 0.9 0.9 ± 0.8 0.7 ± 0.4 0.5 ± 0.2 

6 2.3 ± 1.5 4.7 ± 3.1 4.3 ± 2.2 4.0 ± 0.7 

9 8.5 ± 2.0 9.0 ± 2.4 9.7 ± 2.8 8.4 ± 3.7 

11 5.2 ± 3.6 7.5 ± 3.7 6.0 ± 3.9 5.3 ± 0.9 

12 6.3 ± 4.4 6.1 ± 3.2 5.4 ± 3.1 5.1 ± 1.5 

13 9.8 ± 6.0 11.9 ± 6.4 14.3 ± 4.7 9.4 ± 3.1 

14 6.7 ± 2.7 10.8 ± 6.5 11.0 ± 5.4 6.3 ± 1.5 

15 8.2 ± 5.0 7.8 ± 3.7 10.9 ± 6.5 5.4 ± 2.8 

16 7.4 ± 5.0 6.2 ± 2.6 9.5 ± 6.6 3.9 ± 4.1 

17 6.3 ± 3.6 7.7 ± 3.5 10.2 ± 7.0 4.0 ± 5.0 

18 4.8 ± 3.9 5.4 ± 1.8 6.5 ± 3.6 2.9 ± 4.6 

21 5.4 ± 3.9ab              0.8 ± 0.6a   7.0 ± 4.6b 0.3 ± 0.3a 
a,bMeans followed by different letters in the same line indicate significant differences (P < 0.05).  
 
 

Discussion 
 

Thatcher et al. (1997) reported that the 
presence of the conceptus in the uterus of pregnant 
animals induces a number of complex metabolic 

reactions which signal the mother the need to sustain 
pregnancy by keeping proper levels of progesterone. 
Such interaction is not noticed in non-pregnant animals 
presenting a decrease in progesterone concentration 
induced by the synthesis and release of prostaglandins, 
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which results in luteolysis (Wathes and Lamming, 1995).  
Pinto-Neto et al. (2008) found no difference in 

progesterone concentration while using FM during a 
critical period in cows and heifers. However, they 
reported differences related to the decrease of 
progesterone concentration in relation to luteolysis; 
pregnant animals from the control group presented sudden 
decrease when compared to the progressive decrease 
noticed for the pregnant animals in the treated group. 

New theories regarding the control of luteolysis 
and the maintenance of pregnancy were described, 
indicating mechanisms of action based on endometrial 
blood flow and synthesis-release of different 
prostaglandins (Krzymowski et al., 2002) as well as the 
action of the luteal oxytocin as a mediator of luteolysis 
(Shirasuna et al., 2007). Therefore, new experiments 
should clarify the complex mechanism of maternal 
recognition of pregnancy. 

In the present study, both experimental groups 
showed similar pregnancy rates, 37.8% (14/37) and 
38.2% (13/34) for the animals from the CGs and TGs 
receiving FM treatment, respectively. Pugh et al. (2004) 
reported pregnancy rates higher than that observed for 
the animals receiving FM at the moment of the embryo 
transfer, possibly as a result of the inhibition of the 
prostaglandin release from the manipulations associated 
with the procedure. Elli et al. (2001), using ibuprofen on 
day 7 of the estrous cycle, which presents an action over 
the COX-2 similar to FM, showed higher pregnancy 
rates for the treated animals when compared to the non-
treated.  

The administration of prostaglandin system 
inhibitors is considered by some authors as a 
pharmacological tool to prevent the endogenous release 
of these eicosanoids at the moment of embryo transfer 
and during the maternal recognition of pregnancy 
(Odensvik et al., 1998; Scenna et al., 2005). However, 
under the conditions of this study, progesterone 
concentration and pregnancy rate were similar for 
animals treated and non-treated with FM. Moreover, the 
FM dose used, the amount administered and the 
duration of the treatment could also have contributed to 
the results in this study as the half-life of the drug used 
in bovines increases substantially according to the 
amount of administrations (from 4 h in a single 
administration to 26 h after four daily administrations), 
as described by Odensvik and Johansson (1995). 

While assessing the ovarian condition of the 
non-pregnant animals, it was noticed that non-pregnant 
animals from the TG group had a higher follicular 
persistence than the control animals, 78.6% (11/14) and 
33.3% (5/15), respectively. 

Peters et al. (2004) reported that while 
administering the COX-2 inhibitor NS-398 in cows, 
there was decrease of PGF2α, PGE2 synthesis and a 
blockage of ovulation in the treated animals. These 
authors also mentioned that NS-398 did not interfere 
with follicular luteinization and consequent 

progesterone production. Pall et al. (2001) clearly 
demonstrated the blockage of ovulation in women 
treated with the selective inhibitor of COX-2. Therefore, 
it is consistent to support that, under the conditions of 
this study, FM could have interfered in the synthesis of 
intrafollicular prostaglandins, mainly PGF2α, thus 
preventing ovulation, what could justify the follicular 
persistence observed in the treated animals. 

As a result of follicular persistence for the 
animals treated with FM, higher levels of serum estradiol 
could have been expected for these animals. The role of 
estradiol, originating from the dominant follicle, is also 
essential for luteolysis through the regulation of cytokine 
receptors in the uterus (Silvia, 1999), which are associated 
with the release of endometrial PGF2α and consequent 
luteolysis (Wathes and Lamming, 1995, Liu et al., 1997). 
Such interaction, which culminates with the decrease of 
progesterone concentration, could explain the lack of 
pregnancy for the animals presenting follicular 
persistence treated with FM.  

In vitro experiments demonstrate that FM is 
efficient for reducing the production of PGE2 in an 
isolated bovine uterus model, but it does not induce 
down-regulation of mRNA for COX-2 (Braun and 
Kietzmann, 2004). Parent and Fortier (2005) mentioned 
that the PGE2 carries on action against the PGF2α, by 
promoting the establishment of pregnancy through 
luteotrophic action and immune suppression as a means 
of prevention against the rejection of the conceptus. The 
PGE2 action, whether inhibited by the FM action as it 
was administered to the treated animals, could subsidize 
the results for progesterone concentration and the 
pregnancy rate found in this study. 

In addition, the roles played by prostaglandins 
on reproduction, mainly on ovulation and luteolysis, as 
well as other parts of the organism, relate to the process 
of cellular death by apoptosis and immunological events 
(Yadav et al., 2005; Kisliouk et al., 2007). These 
aspects suggest that other endocrine and/or paracrine 
mechanisms may be involved in the regulation of 
cyclooxigenases and prostaglandins in reproductive 
events, setting up perspectives for further experiments. 

In conclusion, FM, as used under the 
conditions of this study, did not influence the pregnancy 
rate and the concentration of serum progesterone in 
cows submitted to FTAI; however, it significantly 
influenced the occurrence of follicular persistence.  
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