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The effects of endometritis, pododermatitis and clinical mastitis on the conception rate and calvingconception interval of multiparous and primiparous cows after fixed-time artificial insemination (FTAI)
were evaluated. Clinical endometritis was diagnosed by ultrasonography 20-40 days postpartum upon
observation of fluid in the uterine lumen. Cows with clinical endometritis were treated intramuscularly
with 2 mg/kg ceftiofur hydrochloride over three consecutive days. Forty-five days after delivery,
multiparous and primiparous cows with normal uteri according to ultrasonography were selected for the
study, filed and inseminated by FTAI. To identify animals with hoof problems and clinical mastitis and to
define their respective groups, the cows were observed daily during morning and nightly milking for up
to 60 days after FTAI, and animals with hoof lesions were treated. Animals with clinical mastitis were
treated with intramammary infusion containing 88 mg cefquinome sulphate every 12 h after milking for
four days. The conception rate of multiparous cows with clinical endometritis at 30 and 60 days after
FTAI was negatively affected compared with that of healthy cows with pododermatitis. However, clinical
endometritis did not influence the primiparous category, whereas pododermatitis and clinical mastitis
did not influence the conception rate of any category at 30 and 60 days after FTAI. Differences were not
observed between primiparous or multiparous cows in the calving-conception interval.
Key words: Lactation, pregnancy, health, fertility.

INTRODUCTION
The postpartum period is critical for the remainder of a
cow's reproductive life (Dohmen et al., 2000). Uterine
infections correspond to an increase in the calving

interval; discard rate and services required per
conception and to a reduction in production (Leblanc et
al., 2002; Sheldon et al., 2008). Infections of cattle limbs
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cause stress and reduce fertility and pregnancy rates
(Sheldon, 1997). Cows with lameness have a higher
number of services per conception, longer period of
service and increased incidence of metritis and mastitis
than healthy cows (Souza et al., 2006). Another disease
that can influence the reproductive performance of cows
is mastitis, which is a major concern in dairy cattle
production (Carneiro et al., 2004). The mechanisms by
which mastitis interferes with embryonic survival and
mortality are not fully understood, but studies have shown
that there may be a relationship between mastitis and
reduced pregnancy rates (Hansen et al., 2004).
This study therefore aimed at evaluating the effects of
clinical endometritis, pododermatitis and clinical mastitis
on the conception rate and calving-conception interval of
primiparous and multiparous lactating dairy cows after
fixed-time artificial insemination (FTAI).
MATERIALS AND METHODS
The experiment was conducted on a dairy farm located in the
municipality of Montividiu, southwest Goiás State, Brazil (latitude
17°20'5.7" and longitude 51°18'46.7"). During the experiment,
lactating Holstein cows were confined in wooded feedlots supplied
with drinking troughs. The cows received a complete diet consisting
of quality corn silage and a balanced concentrate for milk
production, which was distributed four times with the aid of a mixing
wagon. The effects of endometritis, pododermatitis and clinical
mastitis on the conception rate and calving-conception interval of
multiparous and primiparous cows after FTAI were evaluated from
May to August, 2013. The experimental animals (n = 356) were
divided into two categories: multiparous cows, with an average milk
production of 26.7± 3.6 kg milk/day, and primiparous cows, with an
average milk production of 20.4 ± 2.8 Kg milk/day. Between 20 and
40 days after birth, the animals were reproductively evaluated by
ultrasonography. Cows with clinical endometritis determined by
observations of fluid in the uterine lumen were treated with 2 mg/kg
ceftiofur hydrochloride (CEF50®, Agenor União Saúde Animal,
Embu-Guaçu, SP, Brasil) intramuscularly for three consecutive
days.
Animals with uteri without signs of infection upon clinical
examination and ultrasonography (Mindray® DP3300 VET) were
selected for the study after the voluntary waiting period of 50 days.
The age of the experimental animals was 62.3 ± 7.4 days on
average after birth, and they had a body condition score between
2.5 and 3.5 on a scale from 1 to 5, with 1 indicating very thin and 5
indicating very fat (Ferguson et al., 1994). The cows were
synchronised and inseminated at a fixed time according to the
following protocol: on the first day (D0), the cows received an
intravaginal progesterone implant (Cronipres®, Biogénesis-Bagó,
Garin, Buenos Aires, Argentina) and intramuscular application of 2
mg oestradiol benzoate (Bioestrogen®, Biogénesis-Bagó) After
eight days (D8), the implant was removed, and 0.15 mg sodium
cloprostenol (Croniben®, Biogénesis-Bagó), 300 UI equine chorionic
gonadotropin (Folligon®, Intervet International B.V., Boxmeer,
Holland) and 1 mg oestradiol cypionate (ECP®, Pfizer, Pharmacia
and Upjohn Company, NY, USA) were administered. Forty-eight
hours after implant removal (D10), 0.004 mg buserelin acetate
Cows were observed daily during morning and afternoon milking for
up to 60 days after FTAI to identify animals with hoof problems and
clinical mastitis. Animals with hoof lesions were restrained in a hoof
trimming chute for cleaning and corrective treatment. Animals with
clinical mastitis were medicated with an intramammary infusion

containing 88 mg cefquinome sulphate (Cobactan VL®, Intervet
International B.V.) after milking and every 12 h for four days.
(Sincroforte®, Ouro Fino, Cravinhos, SP, Brasil) was administered
intramuscularly, and the artificial insemination was performed.
Thus, the groups were divided into healthy cows (n = 106), cows
treated for clinical endometritis (n = 83), cows affected by
pododermatitis (n = 97) and cows suffering from clinical mastitis (n
= 70), within each category of multiparous and primiparous.
Pregnancy was diagnosed at 30 and 60 days after FTAI through
ultrasonography with a 5.0 MHz linear transducer (DP 3300,
Mindray, Nanshan, Shenzhen, China).
Data were statistically analysed using R software (R Core Team,
2014). Comparisons of the conception rate were performed by the
nonparametric chi-square test, whereas the average calvingconception interval was analysed by Tukey’s test, both with a 5%
significance level.

RESULTS
The conception rate at 30 days after FTAI of multiparous
cows affected by and treated for clinical endometritis
(18.8%) was significantly lower than the conception rate
of healthy cows (41.6%, P = 0.0262) and cows affected
by pododermatitis (41.7%, P = 0.0170). However,
multiparous cows affected by and treated for clinical
endometritis had the same reproductive performance as
cows affected by clinical mastitis (35.3%). For primiparous
cows, neither of the evaluated diseases affected the
conception rate at 30 days after FTAI compared with
healthy cows (Table 1). For the diseases evaluated in this
study, only clinical endometritis (15.6%) affected the
conception rate at 60 days after the FTAI of multiparous
cows compared with that of healthy cows (37.3%, P =
0.0389). Differences were not observed between the
other groups of multiparous cows or primiparous cows
(Table 2). Table 3 shows that in both categories of cows
(multiparous and primiparous); differences were not
observed in the calving-conception interval of healthy
cows and cows affected by the diseases evaluated here.

DISCUSSION
In the multiparous category, the conception rate at 30
and 60 days after the FTAI of cows affected by
endometritis was significantly lower than the conception
rate of healthy cows. These results are consistent with a
study conducted nearly three decades ago in which more
cows with normal puerperium became pregnant in the
first service (42%) compared with cows with some
postpartum abnormality (24%) (Benmrad and Stevenson,
1986). Similar results were not observed in the
primiparous cows of the study. Studies have found that
the presence of endometritis has no effect on fertility
when considering the conception rate at first insemination
(Kasimanickam et al., 2006). The same authors
explained that the use of hormonal protocols for FTAI,
such as ovsynch or presynch, promotes uterine immune
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Table 1. Conception rates at 30 days after the fixed-time artificial insemination of multiparous and primiparous health
dairy cows, cows treated for clinical endometritis, cows affected by pododermatitis and cows suffering from clinical
mastitis.

Category
Multiparous (n = 205)
Primiparous (n = 151)

Healthy
a
41.6
(26/62)
a
43.8
(19/44)

Conception rate n (%)
Endometritis
Pododermatitis
b
a
18.8
41.7
(9/47)
(24/58)
a
a
28.6
33.3
(10/36)
(13/39)

Mastitis
ab
35.3
(13/38)
a
22.2
(7/32)

Values followed by different letters in the same row are significantly different (P < 0.05).

Table 2. Conception rate at 60 days after the fixed-time artificial insemination of multiparous and primiparous health
dairy cows, cows treated for clinical endometritis, cows affected by pododermatitis and cows suffering from clinical
mastitis.

Category
Multiparous (n = 205)
Primiparous (n = 151)

Healthy
a
37.3
(23/62)
a
41.3
(18/44)

Conception rate n (%)
Endometritis
Pododermatitis
b
ab
15.6
33.3
(7/47)
(19/58)
a
a
28.6
33.3
(10/36)
(13/39)

Mastitis
ab
29.4
(11/38)
a
22.2
(13/39)

Values followed by different letters in the same row are significantly different (P < 0.05).

Table 3. Mean (± SD) of the calving-conception interval (in days) of multiparous and primiparous healthy dairy cows, cows
treated for clinical endometritis, cows affected by pododermatitis and cows suffering from clinical mastitis.

Category
Multiparous
Primiparous

Average calving-conception interval ± Standard Deviation (days)
Healthy
Endometritis
Pododermatitis
Mastitis
149.94 ± 68.46 a
169.37 ± 96.02 a
188.80 ± 104.11 a
174.13 ± 116.46 a
156.69 ± 68.61 a
162.33 ± 111.79 a
181.00 ± 80.01 a
175.62 ± 86.42 a

Averages followed by the same letter on the same row do not differ from each other (P < 0.05).

mechanisms, thereby minimising the effects of
endometritis. However, several studies have shown that
uterine infections caused economic losses to livestock
because they increase the number of services and
reduce production (Andrade et al., 2005).
Uterine discharge does not affect the number of
services per conception, although the calving interval and
first insemination is longer in animals with endometritis
(Williams et al., 2005). Differences in the calvingconception interval between healthy cows and cows
treated for endometritis in multiparous (149.94 ± 68.46
versus 169.37 ± 96.02) and primiparous (156.69 ± 68.61
versus 162.33 ± 111.79) cows were not observed in this
study. These results are consistent with the results of
another study in which the calving-conception interval did
not change in cows that had endometritis, were treated
by intra-uterine infusions of ceftiofur and received PGF2α
in the oestrus synchronisation protocol (P >0.05) (Galvão
et al., 2009).

Recent studies have shown that cows treated for
endometritis experienced an average delay of 28 days in
the calving-conception interval, and this delay can cause
greater economic losses than what is experienced during
disease treatment because a reduction in the conception
rate and increase in the calving-conception interval cause
a longer calving interval and lower milk production
(Marques et al., 2012). These data are consistent with
another study that reported a longer calving-conception
interval for cows treated for endometritis compared with
healthy cows (151 versus 119 days) (Leblanc et al.,
2002).
Compared with the results obtained in this study,
Melendez et al. (2003) showed that lame cows had lower
conception rates than the control group at first service
(17.5% versus 42.6%). Studies have shown that hoof
problems reduced the ovarian activity of Holstein cows at
60 days postpartum (Gabarino et al., 2004), which is
important because cows must experience ovarian cycling
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to expel contaminants from the uterus (Benmrad and
Stevenson, 1986). Another study observed conception
rates at first service of 56 and 46% in cows without hoof
problems and cows with lameness, respectively (Collick
et al., 1989). These rates are greater than the values
observed in this study, and this difference can be
explained by the fact that oestrus synchronisation was
performed in Collick et al. (1989) and FTAI was
performed in the study.
In this study, the calving-conception interval was not
affected by hoof lesions in the multiparous (149.94 ±
68.46 versus 188.80 ± 104.11) and primiparous (156.69 ±
68.61 versus 181.00 ± 80.01) cows. However, the
multiparous cows with pododermatitis tended (P = 0.0937)
to have a longer calving-conception interval, which was
38.86 days greater than that of the healthy cows. When
the hoof lesions affected the hindlimbs and forelimbs, the
calving interval at first service increased by 2.9 and 4.6
days, respectively (Barkema et al., 1994). Other authors
have reported that lame cows showed longer service
periods than healthy cows (266 versus 200.5 days,
respectively) and an increased incidence of metritis (25%
versus 12.5%) and mastitis (60% versus 29%) compared
with normal cows (Souza et al., 2006). Lame cows feel
pain and stress that may predispose them to certain
diseases, such as metritis and mastitis, and increased
glucocorticoids, which cause premature luteolysis
(Melendez et al., 2003).
In this study, the primiparous cows affected by mastitis
(22.2%) tended to have a lower conception rate than
healthy cows (43.8%) at 30 days (P = 0.0608). However,
the embryonic and foetal mortality between 30 and 60
days was low for multiparous cows and absent in
primiparous cows suffering from mastitis. A reduced
conception rate in animals with mastitis may be related to
the mechanism of maternal recognition because mastitis
promotes the production of several bioactive molecules
that can disrupt the functioning of the reproductive
system (Slebodzinski et al., 2002).
According to the literature, prostaglandins are under
the control of a several cytokines, including tumour
necrosis factor-α (TNF-α) and interleukin (IL)-1α, which
can increase the secretion of prostaglandin F2α (PGF2α)
by the endometrium (Skarzynski et al., 2000). It has been
shown that there is an increase of mRNA for IL-1α, IL-1β,
TNF-α, IL-10 and IL-12 and protein for TNF-α in cells
derived from milk that cause an infection of mammaryglands. Thus, the release of cytokines into blood during
mastitis can induce the release of PGF2α and premature
luteolysis (Waller et al., 2003).
Premature luteolysis was observed in cows suffering
from mastitis, although it was not observed in normal
cows. Furthermore, the oestrus cycle was longer when
mastitis occurred during the follicular phase, and these
results indicate that mastitis can affect postpartum
ovarian activity in dairy cows (Huszenicza et al., 2005).
Differences were not observed in the calving-conception
interval of cows that were healthy and affected by mastitis

in both the multiparous (149.94 ± 68.46 versus 174.13 ±
116.46, respectively) and primiparous categories (156.69
± 68.61 versus 175.62 ± 86.42, respectively).
Although significant differences were not observed in
the calving-conception interval of the categories evaluated
in the study, dairy farmers can suffer economic losses
because of disease treatment and lower milk production.
Therefore, adequate nutritional, sanitary and reproductive
management can help reduce unnecessary expenses
that can be converted into revenue.

Conclusion
Based on the results obtained in this study, endometritis
was shown to affect the conception rate of multiparous
cows at 30 and 60 days after FTAI, although it does not
influence the primiparous cows. Pododermatitis and
clinical mastitis do not affect the conception rate of either
the multiparous or primiparous cows at 30 and 60 days
after FTAI.
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