
SUMMARY
The aim of this study was determine the effects of carprofen treatment on some reproductive parameters in German Fawn (75%)
× Hair (25%) Crossbred goats during the transitional period. The 60 adult goats were treated with an intravaginal sponge con-
taining progestagen (60 mg medroxyprogesterone acetate, Esponjavet®, Hipra, Spain) for 17 days in the transitional period (June)
(day -18). Two days before the sponge removal (day -3) all animals received 12.5 mg dinoprost tromethamine (Dinolytic High
Concentration®, Zoetis, Spain) intramuscularly, while PMSG 400 IU (Oviser®, Hipra, Spain) was administered intramuscularly
on the day of removal of the sponge (day -1). Goats in estrus were mated with a proven bucks (all goats:buck ratio of 7:1). Then
animals were randomly divided into two groups. Goats in Control Group (n = 30) were not administered any nonsteroidal anti-
inflammatory drug. Goats in Carprofen Group (n = 30) were given 1.4 mg/kg carprofen (Rimadyl XL®, Zoetis, Germany) on day
14 post mating (day of estrus = day 0). Pregnancies were determined with transabdominal real time B Mod ultrasonography (Hi-
tachi EUB - 405) with convex prob (3.5 MHz) on day 40-42 post-mating. All goats showed estrus and estrus rate was 100% in
all goats. The results showed that there were no statistical differences between the Control Group and Carprofen Group in preg-
nancy rates (90% and 93.3%), kidding rates (100% and 100%), multiple birth rates (66.6% and 78.5%) and litter sizes (2.03 and
2.32). The serum progesterone concentration on day 16 post mating of Carprofen Group (9.36 ng/ml) were significantly high-
er than those of Control Group (7.96 ng/ml) (p ≤ 0.05). It is concluded that, after long term (17 day) progesterone administra-
tion during the transitional period, carprofen treatment increased P4 concentration but the increased P4 concentrations did not
have a remarkable effect on the pregnancy rate.
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INTRODUCTION

Embryonic loss is a major constraint to reproductive per-
formance 1. Embryonic losses are reported to be in the range
of 10.8% to 11% in goats 2,3. In fact, there can be many caus-
es of embryonic loss; a number of factors have been implicated
including poor oocyte quality, defects within the embryo, an
inadequate maternal environment. Maternal recognition is im-
portant for the establishment of a pregnancy. Maternal recog-
nition of pregnancy in goats occur between day 15-17 after mat-
ing 4. During maternal recognition of pregnancy, the embryo
cannot develop sufficiently due to the conceptus or asyn-
chronization between the uterus and the embryo. As a result,
the embryo cannot synthesis interferon tau (IFN-τ) synthesis,
which is required for maternal recognition 5. Insufficient IFN-
τ cannot avoid the secretion of luteolytic PGF2α from the en-
dometrium 6,7. The following luteolysis break up the required

secretion of progesterone and results in embryonic death dur-
ing early pregnancy 8.
Nonsteroidal anti-inflammatory drugs (NSAID) could be in-
jected after mating to prevent embryonic losses and also increase
fertility 9. NSAID block the synthesis of prostaglandins via pre-
vention of the two isoforms of cyclooxygenase (COX) COX-
1 and COX-2 10. PGF2α release continues for 2-3 days during
luteolysis 11. Single dose administration of carprofen, a COX
2 selective NSAID, could provide longer time for the embryo
to secrete sufficient IFN-τ for maternal recognition of pregnancy.
In previous studies COX-2 has been found to be produced by
the uterus luminal epithelium and stroma surrounding the blas-
tocyst during implantation in rats 12,13. In another previous study,
COX-1 deficient female rats were found to have normal fer-
tility and litter size. Because in the presence of COX-1 deficiency,
COX-2 fills this gap 12. However, female rats which have COX-
2 deficiency are infertile. Because COX-2 deficiency causes ovu-
lation, fertilization, implantation and decidualization defects
14. COX 2 selective NSAIDs (meloxicam, carprofen, tolfenamic
acid) suppress the COX-2, but they also suppress the COX-1
when the treatment doses are exceeded 5. 
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Carprofen provides an advantage over other NSAID due to its
long-acting effect with its ease of subcutaneous injection 15.
Carprofen was reported to have relatively longer half-life of 33.93
± 7.48 h in Alpine goats 16. However, there is no study in the
present literature on carprofen treatment and its effect(s) on
fertility and reproduction performance in goats. The present-
ed study was, therefore, undertaken to determine if carprofen
would affect reproductive performance throught fertility by pre-
venting early embryonic deaths with a single dose of long-act-
ing NSAID carprofen treatment after mating in goats during
the transitional period.

MATERIAL AND METHODS

Animals
This study was carried out in the Adana City during the tran-
sitional period. This region is situated at 37°43’66.7” N latitude
and 35°62’15.8” E longitude and altitude of 120 m. A total of
60 adult lactating German Fawn (75%) X Hair (25%) Cross-
bred goats (2-5 years old and 45-50-kg body weight) having
180-210 days in milk were used. Goats were fed with pasture-
based system (12h) and not given any compound feed except
for natural pasture and water was offered ad libitum. Goats (n
= 60) were milked by hand once a day in which almost total-
ly 60 kg of milk were obtained. 

Synchronization protocol and
treatment groups
An intravaginal sponge containing 60 mg medroxyprogesterone
acetate (Esponjavet®, Hipra, Spain) for 17 days in the transi-
tional period (June) was applied (day -18) in 60 goats. Two days
before the sponge removal (day -3) all animals received 12.5
mg dinoprost tromethamine (1 ml) (Dinolytic High Con-
centration®, Zoetis, Spain) intramuscularly (im), while PMSG
400 IU (4 ml) (Oviser®, Hipra, Spain) was administered im on
the day of removal of the sponge (day -1). Goats were randomly
divided into two groups. In Control Group (n = 30) were not
treated to any nonsteroidal anti-inflammatory drug. In Carpro-
fen Group (n = 30) goats were given 1.4 mg/kg carprofen (Ri-
madyl XL®, Zoetis, Germany) by subcutaneous injection on day
14 post mating (day of estrus = day 0).

Estrus detection
One teaser buck was used twice a day for 1 h duration during
24 h after removal of sponges for estrus detection. Sixty goats
that were determined to be in estrus were controlled and mat-
ed with one of the proven bucks (all goats: buck ratio of 7:1)
under the supervision of a veterinarian.

Blood collection and hormonal
assessment
On the 14th and 16th days post mating, blood samples were
taken from the jugular vein into non-heparinized tubes.
Serum was obtained by centrifugation of samples at 4.000
rpm for 15 minutes and were stored at at −18 °C for pend-
ing analysis. 
Serum progesterone (P4) concentrations was measured by
chemiluminescence immunoassay (Abbot Architect- I2000SR)
with a sensitivity of ≤ 0.1 ng/ml, a specificity of 90% and in-
tra-assay and interassay coefficients of variation 3.4-5.5% and
1.6.-2.2% for samples between 0.1 and 36 ng/ml.

Ultrasonography
In all goats, transabdominal ultrasound examination (Hitachi
EUB-405, 3.5 MHz convex probe) was performed to diagnose
pregnancy on day 40-42 post mating. The number of kids were
determined after kidding.

The reproductive parameters
The reproductive parameters were calculated according to fol-
lowing methods; estrus rate (the number of goats showing es-
trus / the number of goats receiving intravaginal sponge × 100),
pregnancy rate (the number of pregnant goats / the number
of goats receiving intravaginal sponge in each group × 100),
kidding rate (the number of kidding goats / the total number
of pregnant goats in each group × 100), multiple birth rate (the
number of multiple kidding goats / the number of pregnant
goats in each group × 100), litter size (the total number of kids
born/ the total number of kidding goats in each group × 100).
Serum progesterone concentrations were compared between
the groups for the same days. The effects of the treatments on
the serum P4 concentrations were investigated.

Statistical analysis
The SAS (Version: 8.0) was used for all the the statistical analy-
ses. Reproductive parameters were analysed using the Chi-
squared test, Fisher’s exact test and PROC GENMOD proce-
dure. Comparison of serum progesterone concentrations on
different days was made using the Independent Samples Test.
The results were given as the percentage or mean ± standard
error of the mean (± SEM). Calculated P values less than 0.05
were considered significant.

RESULTS

Results for estrus rate, pregnancy rate, kidding rate, multiple
birth rate, number of kids and litter size are given in Table 1.
Serum progesterone concentrations of pregnant goats are shown
in Table 2 and Figure 1 according to the groups. The change
in serum P4 level was determined between on the days 14 and
16 days post mating due to carprofen treatment. There were
significant differences between groups on the day 16 post mat-
ing in the study (p ≤ 0.05).

DISCUSSION

In recent years, it has been reported that exogenous nonsteroidal
anti-inflammatory drugs could be administered after mating
to reduce embryonic losses and increase fertility 5,9. In fact, the
presented study was aimed to prolong the life of the corpus lu-
teum (CL) by suppressing PGF2α release at maternal recog-
nition period with the injection of carprofen, which is a COX-
2 inhibitor, and to provide longer time for the weak/slow de-
veloping embryo to produce sufficient IFN-τ.
Previous studies of carprofen treatment in dairy cattle have re-
ported varying degrees of positive responses differing from 12%
[on day 5 after insemination 17] to 17% [on day 14 after in-
semination 15] in pregnancy rate, while some others have re-
ported decrease at about 2.5% to 10% 18-20, compared to the con-
trols. Dogruer et al. 9 reported that double-dose diclofenac sodi-
um injections on 15-16 days post mating increased the preg-
nancy rate by 25.9% in lactating goats during the transition-

KUTLU_471 imp_ok  31/05/22  09:58  Pagina 132



M. Kutlu et al. Large Animal Review 2022; 28: 131-135 133

al period. In the present study, the pregnancy rates of goats were
found to be 90% and 93.3% in the control group and carpro-
fen group, respectively. There were no differences between
groups (p > 0.05). While these results are in agreement with
some of the studies, they do not comply with the values trans-
ferred from some others. The variation between the results could

be attributed to the differences in animal material, animal
breeds, differences in nonsteroidal anti-inflammatory drug used,
route of administration, the days of treatment and NSAID
dosage. Moreover, it is thought that the reason why no signif-
icant difference was found in the pregnancy rates may be due
to the insufficient number of animals in this study.

Estrus Rate 100% (60/60) -

Pregnancy Rate 90% (27/30) 93.3% (28/30) 0.643

Kidding Rate 100% (27/27) 100% (28/28) 0.685

Multiple Birth Rate 66.6% (18/27) 78.5% (22/28) 0.487

Number of Kids 55 65 0.294

Single 9 6 -

Twin 9 (18) 13 (26) -

Triplets 8 (24) 5 (15) -

Quadruplets 1 (4) 2 (8) -

Quintuplets - 2 (10) -

Litter Size 2.03 (55/27) 2.32 (65/28) 0.841

Table 1 - Reproductive parameters in carprofen and control groups at the end of the study.

Control Group Carprofen Group
(n = 30) (n = 30)

P-value

Day 14 Post Mating 9.35 ± 0.67 9.62 ± 0.68 0.653

Day 16 Post Mating 7.96 ± 0.47 9.36 ± 0.66* 0.050

Table 2 - Serum progesterone concentrations (ng/ml) on different days following mating in pregnant goats.

Control Group Carprofen Group P-value

* Different between groups (p ≤ 0.05).

Figure 1 - Serum P4 concentrations in pregnant goats (ng/ml).
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Litter size is also one of the most important reproductive pa-
rameters that determines economic profitability. In this study,
the litter size of goats were found to be 2.03 and 2.32 in the con-
trol group and carprofen group, respectively. There were no dif-
ferences between groups (p > 0.05). It is thought that the rea-
son for the numerical increase in litter size in the carprofen
group is due to the reduction of embryonic mortality rate and
the maintenance of multiple pregnancies, especially in goats
with multiple pregnancies. In addition, it is believed that some
embryos probably lost in the early period in the control group.
Because, embryonic deaths can occur when there is a differ-
ence of more than 12-24 hours between the stages of embryo
development and the maternal environment. Because the asyn-
chrony between the maternal environment and the embryo
weakens the development of the embryo 15,21. Poorly develop-
ing embryos produce small amounts of IFN-τ and cannot pre-
vent PGF2α release during maternal recognition, resulting in
embryonic deaths 15. Moreover, a rising in P4 concentration may
increase the IFN-τ and prevent PGF2α release and luteolysis
of CL 22, resulting in the formation of healthy embryos 23. For
this reason, it is thought that one or more of the embryos may
have lost in the early period, especially in goats with multiple
embryos in the control group. Because carprofen treatment pre-
vented the decrease of progesterone level by suppressing lute-
olysis, and it is thought that low quality or slow/weak devel-
oping embryos that do not secrete enough IFN-τ allow longer
time to continue their development, and as a result, litter size
is thought to be increased.
Having a certain level of progesterone after mating is very im-
portant for the establishment and maintenance of pregnancy
24. The 15th day post mating is a very important period for the
mother to recognize the pregnancy in goats 25 which coincides
with the onset of the regression of the CL 22. Delayed increase
or an insufficient secretion of progesterone during the early
luteal phase may cause decelerated embryonic growth 18.
Ewes with lower progesterone concentration after mating caus-
es embryonic loss 24. In ewes, the progesterone obtained as a
result of GnRH/hCG treatment performed at different times
from the 36th hour after the removal of the sponge to day14
after mating may increase the production of interferon-τ 23,26.
This prevents luteolysis by inhibiting the secretion of PGF2α
and thus maintains the pregnancy 27. In this study, the carpro-
fen treatment was preferred on the day 14 after mating; as the
CL regression starts on the days 15-17 post mating (critical ma-
ternal recognition days cited in the literatures) and the unde-
sired decrease in P4 concentration reaches the baseline 72 h af-
ter injection.
In fact, the previous literatures with respect to serum P4 con-
centration of ewes and cows injected NSAID showed variable
results. Ake-Lopez et al. 28 reported that the period of the luteal
phase (depend on P4 concentration) for ewes treated with flu-
nixin meglumine (2.2 mg/kg) twice a day on the days 11-19 post
mating was greater (p ≤ 0.05) than for control group (15.3 ±
0.40 days vs 12.2 ± 0.28 days). Aiumlamai et al. 29 treated with
flunixin meglumine (2.2 mg/kg) four times daily from day 15
of the estrous cycle during 7 days (a total of 28 injections)
through the vena jugularis on cows in their studies. The results
of Aiumlamai et al. 29 showed that after flunixin treatment the
levels of 15-ketodihydro-PGF2α, quickly decreased to baseline
and that the pulsatile release during the expected luteolytic pe-
riod was delayed. PGF2α release started about one day after end-
ing of flunixin meglumine treatments and then luteolysis hap-

pened. Progesterone concentrations were normal during the
flunixin meglumine treatments and decreased concurrently with
the pulsatile release of PGF2α. However, Merril et al. 30 treat-
ed with single administration 1.1 mg/kg of flunixin meglumine
approximately 14 d after artificial insemination on cows in their
study. Serum progesterone levels differed (p ≤ 0.05) by treat-
ment for transported group (3.4 ± 0.2 ng/ml), transported +
flunixin meglumine group (3.3 ± 0.2 ng/ml), and nontrans-
ported group (2.9 ± 0.2 ng/ml), respectively. In the present study,
serum P4 concentrations in carprofen group increased P4 con-
centration on the day 16 post mating (9.36 ng/ml vs 7.96 ng/ml),
due to the carprofen treatment (p ≤ 0.05) as expected.

CONCLUSIONS

Long term progestagen receiving with PMSG + PGF2α to lac-
tating German Fawn × Hair crossbred goats could stimulate
estrus during the transitional period. Carprofen treatment in-
creased serum progesteron level but had no differences on re-
productive parameters between groups.
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