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ABSTRACT

Manual assistance during parturition will often contribute
to uterine contamination, which may lead to development
of uterine infections. About 76% of cows with assistance
during parturition, placental retention, or both will develop
metritis. Uterine function is often compromised by bacterial
contamination during and after parturition, where pathogens
persist in the uterine lumen for a long time causing chronical
disorders, which decrease fertility. The study have been
conducted in the area of municipality Sanski Most, and, in
total, 30 cows were included. Reasons for clinical interventions
and treatment during the puerperium were mostly dystocia,
placental retention and uterine prolapse. According to a type of
antibiotic therapy, animals were divided in two groups, the first
to receive antibiotics in the form of intrauterine tablets and the
second to receive intrauterine tablets together with parenteral
administration of ceftiofur. The most common pathological
process in both groups was retention of the placenta. Group
of animals that had received intrauterine tablets and parenteral
ceftiofur had better reproductive parameters and achieved ideal
intercalving intervals of 12 months.

Keywords: Dystocia, fertility, metritis, placental retention,
therapy

INTRODUCTION

Manual assistance by a farm’s personnel or veterinarians during
parturition will often contribute to uterine contamination, which
may lead to development of uterine infections. Average incidence
of dystocia is 2 to 10%, but manual assistance during parturition is
common in >50% of cases (Kaya et al., 2012). About 76% of cows
with assistance during parturition, placental retention, or both will
develop metritis (Lewis, 1997), while endometritis is more common
in malnourished cows (Heuer et al., 1999).
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Uterine infections are generally classified
according to clinical signs and a degree of severity.
Metritis indicates that all layers of the uterine wall
are inflamed, while endometritis indicates that the
endometrium is inflamed, which is considered
to be the least severe uterine infection (Lewis,
1997; Sheldon and Owens, 2017). Metritis as
inflammation of the uterus caused in most cases
by bacteria is characterized by enlargement of the
organ and accumulation of the watery red-brown
or viscous off-white purulent uterine discharge
(Sheldon et al., 2018). The severity of metritis is
categorized by the signs of the animal’s health, from
mild disease to toxaemia. Clinical endometritis is
defined as the presence of a purulent discharge
from the vagina, while subclinical endometritis,
since it is harder to be observed, represents more
serious and an emerging issue. Results by Domecq
et al. (Domecq et al., 1997) represent the most
common health disorders in multiparous cows:
metritis (19.9%), placental retention (8.7%) and
dystocia (6.5%).

Uterine function is often compromised by bacterial
contamination during and after parturition, and
pathogens continue to persist in the uterine lumen
for a long time causing chronic disorders, which
often decrease fertility (Savio et al., 1990). Uterine
infections postpartum are results of contamination
with G* 1 G aerobic and anaerobic bacteria during
parturition. Inflammatory processes in the uterus
are expected after parturition and usually resolve
14 to 28 days postpartum (Brick, 2011). Cows with
a great risk to develop uterine disorders are those
with dystocia, parturition assistance, placental
retention, stillbirth, twins and milk fever (Lima et
al., 2009; Oliviera et al., 2020). Uterine infections
like metritis itself may lead to > 150 days of the
service period (Britt, 1975). In the first 10 days
postpartum, in the uterus lumen Streptococcus spp,
Staphylococcus spp and Bacillus spp are isolated
without clinically apparent signs of disease,
while Trueperella pyogenes, Escherichia coli,
Fusobacterium necrophorum, and Bacteroides
spp. are dominant in clinically affected animals
(Foldi et al, 2006).

The main goal of chemoprophylactic treatment is
to enhance uterine defence and tissue regeneration
as well as to remove the inflammatory component
(Sheldon et al., 2006). Ideally, such treatment
should eliminate pathogens and  shorten a
withdrawal period for meat and milk (Lewis,
1997), like ceftiofur (Kaya et al., 2012).
Intrauterine administration of medications ensures
high concentrations of an active substance in the
uterine lumen and endometrium, while systemic
administration may not result in sufficient and
effective concentration of an active substance in
the uterine lumen and layers (Foldi et al., 2006).
In recent years, cephalosporines have proven
a good therapeutical effect against G* and G
bacteria recognized as uterine pathogens (Chester
et al., 2004), with benefits in the later reproductive
performances (Brick, 2011). Ceftiofur from the
third generation of cephalosporines has a broad
spectrum of effectivness, and, after parenteral
administration, minimal inhibitory concentrations
inall uterine layers and lochias are quickly achieved
,and metritis incidence in cows with placental
retention is reduced (Drillich et al., 2007).

The current study aims to determine the beneficial
effects of additional ceftiofur administration in
the prevention of early puerperal infections and
enhancement of later reproductive performances,
compared to traditional/conventional therapy with
intrauterine tablets only.

MATERIALS AND METHODS

The study has been conducted in the area of
municipality of Sanski Most in 2021. This area has
a long tradition in cattle breeding.

Animals

Initially, 40 cows were chosen, but some were
excluded due to the additional diagnostics and
therapeutic procedures. Hence, 30 cows of different
breeds were included in the study (Simmental,
Holstein, Oberintal and Montafon). All cows had
satisfactory or good zoohygienic conditions, were
kept in tie-stalls during the night, while the rest
of the day at free-stall system. Machine milking
have been performed twice daily. The voluntary
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waiting period for the next reproductive protocol
was at least 40 days. Cows in the study were 1-6
lactations old. According to clinical signs during
examination like difficult birth, increased body
temperature, abnormal vaginal discharge, visible
placental tissue, etc., the diagnose was formed,
while the day of the first therapy, type of therapy
and later reproductive performances were taken
during the study period.

Groups and therapy

Cowshavebeendividedintotwo groups considering
as much as possible equal representation of
different postpartum disorders, severity of clinical
signs, age and breed. The control group (n=12)
had cows of several breeds like Simmental (n=7),
Red Holstein (n=3) and Montafon (n=2), while
the experimental group (n=18) had Simmental
(n=12), Black Holstein (n=2), Red Holstein (n=2),
Montafon (n=1) and Oberinntal/Tyrol Grey (n=1)
breed.

The experimental group, after definitive diagnosis,
had parenteral administration (intramuscular) of
antibiotic ceftiofur hydrochloride (Neoceftiofur
HCL 5%, “FM Pharm” d.o.0. Subotica, Serbia, 1ml
= 50 mg) in a dose of 1ml/50 kg of body weight
in the duration of 5 days. Beside administration of
Neoceftiofur HCL, 5% intrauterine tablets were
used additionally as the traditional way of treating
puerperal uterine disorders. Applied intrauterine
tablets consisted of rifaximin (Fatroximin, tablets,
1 tablet = 300 mg of rifaximin) used in a dose of
4 tablets or oxytetracycline chloride (Geomicin F,
Genera DD, Rakov Potok, Croatia, 1 tablet = 1g
of oxytetracycline chloride) used in a dose of 1-2
tablets. In total, among cows in the experimental
group, 8 cows received rifaximin and 10 cows
received oxytetracycline tablets besides ceftiofur
injections.

The control group was treated traditionally with
intrauterine tablets only (Fatroximin in 8 cows
and Geomicin F tablets in 4 cows). Intrauterine
tablets were used according to instructions of the
manufacturer after clinical findings.

In the cases of placental retention, remnants of
the placenta were expelled manually prior to the
therapy. The same applied to the cases of uterine
prolapse/ reposition. In both groups the data about
lactation number, body condition score (visually
determined), diagnosis and applied therapy had
been recorded.

Artificial insemination and pregnancy check

Artificial insemination has been performed after
the clinical examination (vulva appearance,
presence and characteristics of estral mucus)
and with the assistance tool for estrus detection
and determination of optimal insemination
time - Draminski estrus detector (measure of
electric resistance of estral mucus). Diagnosis of
pregnancy was established with ultrasonography
using a mobile device with a linear endorectal
probe (Mindray DP-20, probe 75L50EAV 5-10
MHz) in a period of 35 to 40 days after artificial
insemination.

Reproductive statistical

analysis

parameters and

After the treatment, data for all animals were noted
(reproductive results): a period to detection of first
estrus postpartum, a period to first postpartum
artificial insemination, success of the first and
eventually repeated artificial insemination and the
length of the service period. Analysis of associated
variables (breed, lactation, diagnosis and the
beginning of therapy) was done by stratification
within groups according to the variable categories
and calculation of the average values (median
values) and a range of noted values for every
group, separately. Results have been presented
in the tables to point at the differences between
groups according to associated variables (control
confounding).

To present initial variables (reproductive results),
descriptive statistical analyses were conducted
for continued variables presented as calculated
median value and standard error of median
regarding calculated proportions for nominal
initial variables. Comparation of median and
proportions between two groups were conducted
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using two-way T-test, assuming different variances
and Chi-square test for comparation of proportions
interpreted for a level of statistical signifficance of
5% (0=0.05).

RESULTS

Determined parameters of general health as well
as pathological conditions during parturition and
puerperium, separately for the control and the
experiment group, were shown in Table 1.

Table 1 Presentation of certain pathological conditions in experimental and control group

Experimental group

Control group

Diagnosis Ratio of animals Diagnosis Ratio of animals
Dystocia (33.3%) Dystocia (8.3%)
Retention of placenta (with 1 o . o
case of ketosis and milk fever) (55.5%) Retention of placenta (75%)
Uterine prolapse (11.1%) Uterine prolapse (16.6%)

According to Table 1, the most common
pathological process in both groups was retention

of the placenta, mainly alone and sometimes
accompanied with ketosis or milk fever.

Table 2 Breed, average lactation, postpartum beginning of therapy and body condition status in

experimental and control groups

Control group (n) Experimental group (n)

Number of animals 12 18
Simmental 7 12
Breed Holstein Friesian 3 4
Other breeds 2 2
Average lactation number 3 (1-6)* 4 (1-5)*
Dystocia 1 6
Diagnosis Retention of placenta 9 10
Uterine prolapse 2 2
Average days of postpartum beginning of therapy 2 (1-2)* 2 (1-5)*
Body condition status 3.3 3.2
* median and range
Table 3 Incidence of placental retention among breeds
Breed Experimental group Control group
Simmental 38.8% (n=7) 50% (n=6)
Holstein Friesian 16.6% (n=3) 5.5% (n=1)

Montafon

11% (n=2)
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Table 4 Reproductive results achieved after therapy in control and experimental group (median and
standard error of the mean) as well as values of statistical testing and statistical differences (p<0,05). In
control group, where only intrauterine tablets were used as a routine way of treatment, many reproductive
parameters are lower comparing to experimental group, where ceftiofur was applied together with

intrauterine tablets

Days Pregnancy after
PP* until Days PP* Pregnancy after se% ond ZI* " Total Service
observed until AI** first AI** (%) (%) pregnancies (%) period
(V]
estrus
Control group 96.92 0 0 0 114.17
(n=12) 91.42 (7.51) (8.83) 41.7% 85.7% 91.6% (9.67)
Experimental 85.67
group 66'5* 53;57) (776'1691) 61.1% 85.7% 94.4% (7.55)
(n=13) ’ et s

Bolded numbers represent comparisons found to be significantly different.

* Postpartum
** Artificial insemination
***Level of significance 5%

According to comparisons of averages by t- test,
statistically significant difference between the
experimental and control group is confirmed for
difference in days PP until observed estrus (p =
0.019) and difference in duration of the service
period (p=0.029). Other comparisons by t-test
(difference in days PP until Al) and by chi-square
test (proportion of pregnancy after Al) were
not found significantly different at set level of
statistical significance (p<0.05).

DISCUSSION AND CONCLUSIONS

Numerous professional literature reports about
the negative effects of uterine infections to
reproductive performances (Schultz-Rajala and
Grohn, 2000) and delay of estrus and ovulation
(Benmrad and Stevenson, 1986) exist. This delay
of first observed estrus and artificial insemination
is very visible in the control group, which had a lot
of retained placentas. This condition is related to
developing of metritis, which is identified as a main
reason for decreased fertility in cows (Drillich et
al., 2007) visible in the control group, which had
negative statistical significance in a time interval
to observed estrus and the service period.

Cows with a high risk of uterine disorders are those
with dystocia, parturition assistance, retention of
the placenta (Dubuc et al., 2011; Lewis, 1997) as
well as stressful conditions and poor body condition
which decrease immunity (Brick 2011). According
to Sheldon (Sheldon et al., 2006), metritis and
endometritis are common in dairy cows and, in order
to prevent them, active control of the puerperium
has to be undertaken. Application of intrauterine
tablets gives high concentrations of an active
substance in the uterine lumen and endometrium,
and little is absorbed in the systemic blood stream,
while parenteral administration often does not give
enough of inhibitory concentrations in the uterus
(Foldi et al., 2006). Meanwhile, in Europe, it is
still a common practice to deal with retention of
the placenta manually and use intrauterine tablets.
However, in recent years, many reports suggest
that this way of treatment decreases uterine defense
mechanisms, disturbs later fertility and decreases
milk production (Drillich et al., 2007). Because of
the above mentioned, recommended treatment is
parenteral administration of therapeutics like the
third generation of caphalosporines, ampicillin,
penicillin,  oxytetracycline,
sulphonamids (Espadamala et al., 2018). Our

cloxacillin and




CENGIC ET AL. | ENHANCING OF REPRODUCTIVE PERFORMANCES IN DAIRY COWS WITH INTRAUTERINE AND PARENTERAL TREATMENT ‘

experimental group was administered intrauterine
tablets and ceftiofur parenterally. Ceftiofur was
used for 5 days, and tablets are effective only
one day, which can explain more positive effect
against microorganisms and better reproductive
parameters.

Puerperal metritis usually occurs within the firsttwo
weeks postpartum (Brick, 2011; Foldi et al., 2006)
as a result of extensive bacterial contamination
(usually 5-10 days), caused by microbes like
Escherichia coli, Fusobacterium necrophorum,
Bacteroides spp. and Trueperella pyogenes.
Because of mixed infection, this disorder is
treated with medicaments effective against G-and
G* bacteria. Frequency of metritis in dairy cows
is in the range 10 to 36% (average 23%), mostly
in the first 10 days postpartum (McLaughlin et
al., 2012). However, most of our therapies began
on the first (dystocia) or second day (retention
of placenta, uterine prolapse) postpartum, which
probably helped for contaminants in the uterine
lumen to be eliminated earlier, while the obtained
reproductive parameters were desirable.

Metritis is common after dystocia and retained
placenta, when it often spreads into endometritis,
causing protracted consequences to fertility
(Feu et al., 2009; Reist et al.,, 2003) due to
chronic inflammation of the endometrium. Cows
with retained placenta or metritis have double
chances to get subclinical endometritis after 30
days postpartum (Galvao et al., 2009). Usually,
clinical endometritis is present in 14 - 40%, while
Escherichia coli and Trueperella pyogenes are
common isolates. Used antibiotic protocol has to
be effective against these bacteria in order to reduce
clinical endometritis and enhance reproductive
performances (Kasimanickam et al., 2016).

Timely diagnostics and therapy of cows with
retention of the placenta and metritis are very
important, because later pregnancy rates are
similar to healthy cows (Risco et al., 2007). Based
on a short time period to observed first estrus
postpartum, high pregnancy rates and the short
service period in the experimental group suggested
that the combination of parenteral administration

of ceftiofur and intrauterine tablets gave the
same results as in animals without disturbed
function of genital organs during puerperium.
Many intrauterine tablets as an active substance
have oxytetracyclines, but several studies report
about increased resistance of uterine-isolated
T pyogenes to oxytetracyclines (Ziv et al.,
1995), and there is also an irritating effect to
the endometrium. Parenteral administration of
oxytetracyclines usually doesn’t achieve minimal
inhibitory concentrations in the uterine layers and
lumen. Because of mentioned facts, more and more
often in therapy of uterine infections parenteral
administration of antibiotics is used. Time required
for achieving minimal inhibitory concentrations of
ceftiofur in serum, endometrium and lochia is 1.2
- 1.5 hours (Wang et al., 2018). Intrauterine tablets
as a traditional way of treatment probably still
have positive effects against most microorganisms
responsible for metritis or endometritis, but
their negative effect inside the uterine lumen
lasts longer, while estrus detection, pregnancies
after first Al and the service period are lower in
comparison to the experimental group that used
ceftiofur as additional help.

During the last several years, in many countries
ceftiofur has been used in the treatment of retained
placenta, and many studies report about clinical
recovery, but not improvement in reproductive
performances (Haimerl and Heuwieser, 2014).
This was not the case in our experimental group,
where almost all animals (94.4%) become
pregnant during ideal three months of the service
period. Piccardi et al., (2016) reported that after
ceftiofur administration in cases of retained
placenta, metritis incidence was reduced and
clinical cure rate improved, probably because of
decreased number of microorganisms in the uterus.
However, Oliviera (Oliviera et al., 2020) also
reported about later detrimental effects to fertility,
milk production and culling despite the therapy.
Our results do not agree with Oliviera et al. (2020)
in a part of a detrimental effect to fertility and
culling, especially in the experimental group. One
of the explanations could be the breed of the cows,
where Oliviera et al. had in their study Holstein
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cows, while in our study, most of the cows were
Simmental breed.

Giuliodori et al. (2013) had also treated a group of
Holstein-Friesian cows affected by puerperal and
clinical metritis with ceftiofur, which have resulted
in the service period of 129 and 111 days, while
their control group of healthy cows had 109 days.
Their control group have similar results to our
control group, but cows treated with ceftiofur had
a significantly shorter service period, which could
be also related to breed, as previously mentioned
by Oliviera et al. (2020).

Many authors report that systemic administration
of ceftiofur during 3 consecutive days in cows
with placental retention is successful at achieving
minimal inhibitory  concentrations against
pathogens like E. coli and T. pyogenes (Drillich et
al., 2006; Krueger et al., 2013), and this effect could
be extended with additional administration for one
or two days, like it was in our experimental group.
Other authors (Lima et al., 2019; Piccardi et al.,
2016) report that the clinical rate of recovery from
metritis should be 75-80% after administration
of ceftiofur for 3-5 days, which was probably the
case in the experimental group having statistically
significant shorter period to first observed estrus
and service period.

Mellado et al. (2017) report that the treatment with
ceftiofur in duration of three days did not give
desirable results in prevention of infection, and
they suggest treatment for 5 or 6 days. Something
similar is reported by Kaya et al. (2012), where
treated animals had a significantly shorter service
period and the good pregnancy rate. Results of
those authors coincide with our results as well.

Our study indicates that the most common cause
for veterinary interventions in early puerperium
was placental retention. Treatment of cows by
utilization of intrauterine tablets alone or in
combinations with ceftiofur has given a very high

rate of pregnant cows in both groups. However,
additional administration of ceftiofur had better
success of first insemination postpartum and had
statistically significant better results in shortening
days to first observed estrus and duration of the
service period. This additional utilization of
ceftiofur has enabled ideal intercalving interval
of 12 months to be achieved in the experimental
group.

Additional application of ceftiofur had a good
effect in dealing with prevention of uterine
infections during the early postpartum period,
especially in Simmental breed, and could probably
be used as the only medicament.
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SANSKI MOST

SAZETAK

medutelidbeni period od 12 meseci.

INTRAUTERINO LIJECENJE UZ PARENTERALNU APLIKACIJU CEFTIOFURA U
POBOLJSAN]JU REPRODUKTIVNE EFIKASNOSTI MLIJECNIH KRAVA U OPCINI

Manuelna pomo¢ tokom poroda doprinosi kontaminaciji uterusa i postaje vazan faktor u razvoju
infekcijauterusa. Otprilike 76% kravakoje suimale asistencije prilikom poroda, zaostajanju posteljice
ili oboje ¢e razviti metritis. Funkcija uterusa je ¢esto narusena bakterijskom kontaminacijom u toku
i nakon poroda, gde ti patogeni perzistiraju u lumenu uterusa duzi vremenski period, uzrokujuéi
hroni¢ne poremecaje koji smanjuju plodnost. Istrazivanje je sprovedeno u opéini Sanski Most i
ukljucivalo je 30 krava. Razlozi za klinicke intervencije i terapiju su uglavnom bili distocia,
zaostajanje posteljice i prolaps uterusa. Prema vrsti antibiotske terapije zivotinje su se podijelile
u dvije grupe, prvu koja je dobivala samo intrauterine tablete i drugu koja je primala intrauterine
tablete 1 parenteralno ceftiofur. Naj¢esc¢i patoloski proces u obje grupe je bila zaostala posteljica.
Grupa zivotinja koja je dobivala ceftiofur je imala bolje reproduktivne parametre i dostigla je idealan

Kljucne reci: Distocia, mjeseci, plodnost, terapija, zaostala posteljica




