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ABSTRACT

Fourty Friesian cows(about 5-7 years and 450- 550 kg weight) with
dystocia and retained placenta were used in the present study. The
experimental animals (n=40) were divided into five groups,(8 each). The
first group was intramuscularly (1.M) injected with saline solution and
kept as a control group, second group was |I.M injected with 50 1U of
oxytocin, third group was I.M injected with 500 ug of PGF,, analogue,
fourth group was administered 50 1U oxytocin then10mL 0.9% NaCl via
intra-umbilical artery. The fifth group was administered500 ug PGF2a
then 10mL 0.9% NaCl via intra-umbilical artery . All animals in the
different groups ( control and treated) were administeredafter1-2 hours
of calving. Time (h) of placenta expulsion, Time (d) of uterine involution,
Postpartum first estrus/service interval(PPFEI),Service period (SP),
Daysopen (DO), Number of services per conception (NSC), conception
rate (CR)were recorded. The obtained results showed that, the time for
expulsion of placenta and uterine involution, PPFEI, PPFSI, DO, SP,
NSC were significantly (P <0.05) shorter in PGF,, (IUA) treatment
group compared other groups while, all treatment groups were
significantly (P <0.05) shorter than the control group. The conception
rate was significantly the highest in PGF,, (IUA) group and significantly
higher (P<0.05) in treatment groups than that in control group. Milk
yield in 90 days was significantly (P<0.05) the highest in PGF,, (IUA)
group and significantly higher (P<0.05) in treatment groups than that in
control group. In conclusion, administration of 500 ug PGF2a then
10mL 0.9% NaCl via umbilical artery immediately after expulsion of the
fetus induce early expulsion of fetal membrane and improving the
reproductive and productive performance of Friesian cattle experienced
retention of fetal membrane.
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INTRODUCTION

Fetal membranes are normally expelled within 3 to 8h after
parturition and their retention for more thanl2 to 24 h is considered
retained placenta (RP). The incidence of RP in cows ranges from 2% to
6%, with an average of approximately 10% (Stephen., 2008). Dystocia
increases the percentage of cows affected by RP. The economic impactof
RPis reflected in loss of milk, impaired fertility, and high culling rate.
The consequences of RP are an increase in the calving to first service
interval, a reduction in the pregnancy rate to first service, an increase in
the number of services per conception, and a longer calving interval
(Laven and Peters, 1996). The normal drop of placenta after parturition
requires adequate and regular uterine contractions. A deficiency in
secretions of PGF2a, oxytocin, or serum Ca concentration, which
maintain adequate contraction of the uterus, may cause RP, increase the
risk of dystocia, and delay the involution of the uterus (Akar and Yildiz,
2005and Hurleyand Doane, 1989). High concentrations of PGF2a and
PGE2 are produced by the uterus during the early postpartum period in
cows and may play an important role in both placental separation and
uterine involution (Slama et al., 1994). Many factors have been
implicated in the production of RP and many of these are interrelated,
such as uterine atony, abortion, delayed gestation, dystocia, high
environmental temperatures, early parturition, infections, twin
pregnancy, and vitamin and mineral deficiencies (Akar and Yildiz,
2005). For the treatment and prevention of RP, injections of ecbolic
drugs and enzymes such as oxytocin, prostaglandin F,, have been
administered within 24h of parturition (Mollo et al., 1997).
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Guerin et al., (2004) have shown collagenase application via
umbilical artery after parturition to reduce the time and increase the rate
of fetal membrane removal in cows.If RP is left untreated in women,
there is high risk of maternal death. However, manual removal of the
placenta is an invasive procedure with its own serious complications of
hemorrhage, infection, or genital tract trauma (Carroli and Bergel.,
2001). Therefore, the injection of oxytocin, ergometrine, or PGF2a via
the intra-umbilical vein has been suggested as an alternative treatment
for women experiencing RP. The method relies on the injected solution
passing down the umbilical cord and through the placental bed to
contract the myometrium behind the placenta, thereby causing its
detachment Weeks, (2003). Sivalingam and Surinder, (2001) suggested
that intra-umbilical vein injections of oxytocin or PGF2a may be a
beneficial, cheap, nonaggressive, nonsurgical method for treating RP in
women.

The present study was carried out to evaluate the effect of
injection via intra- umbilical artery of oxytocin and PGF2a on time and
rate of placenta retention after parturition in Friesian cows and
subsequent productive and reproductive performance.

MATERIALS AND METHODS

The present study was carried out in Private Farm, Al-Thoraya
Farm for Animal Production in Kuniaysit Damsheet, Gharbiya
Governorate during the period from December, 2016 to July, 2017. The
study was performed on 40 cows of aged 5-7 years and weighed450- 550
kg .Most of the cows had dystocia in thecurrent calving and all animals
had retained placenta in previous calving based on the farm records. The
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experimental animals (n=40) were divided into five groups (8 cows
each):G1 where cows were intra-muscularly (I.M) injected with 10mL
0.9% NaCl and considered as a control group; G2 where cows were intra-
muscularly (I.M) injected with 50 IU (5 ml) of oxytocin (ADWIA Co.
S.A.E., 10th of Ramadan City, Egypt). Each 1ml contains 10 IU of
oxytocin; G3 where cows were intra-muscularly (I.M) injected with 500
Kg (2 ml) of prostaglandin analogue(Estromate, Novartis Pharm, S.A.E.
Cairo, under license from Novartis pharm, AG. Basle, Switzerland).
Each 1ml contains 250 pg of d-cloprostenol; G4 wherecows were
administered 50 IU (5 ml) oxytocin and 10mL 0.9% NaCl, respectively.
Each 1ml contains 10 IU of oxytocin, via intra-umbilical artery
immediately after expulsion of the fetus. Injection was applied to the
umbilical cords, whose arteries and veins were massaged for 5 min for
blood remnant removal. The injection to the umbilical cord artery was
carried out as near as possible to the uterus using a spinal needle (22 G,
0.70 x 89 mm, Exelint International Co., Los Angeles, CA, USA).
Additionally, in order to better introduce the injected substances
(oxytocin, NaCl) to the uterus, the upward umbilical artery was
massaged upwardly after each application and then the umbilical artery
was clamped Akar et al. (2012); G5 where cows were administered 500
Hg (2 ml) Prostaglandin and 10mL 0.9% NaCl, respectively (Estromate,
Novartis Pharm, S.A.E. Cairo, under license from Novartis pharm, AG.
Basle, Switzerland). Each 1ml contains 250 pug of d-cloprostenol, via
intra-umbilical artery immediately after expulsion of the fetus. Injection
was applied to the umbilical cords. . Injection was applied to the
umbilical cords, whose arteries and veins were massaged for 5 min for
blood remnant removal. The injection to the umbilical cord artery was
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carried out as near as possible to the uterus using a spinal needle (22 G,
0.70 x 89 mm, Exelint International Co., Los Angeles, CA, USA).
Additionally, in order to better introduce the injected substances (PGf,,,
NacCl) to the uterus, the upward umbilical artery was massaged upwardly
after each application and then the umbilical artery was clamped Akar et
al. (2012).

Feeding and management systems:

Animals were fed on diet that met both maintenance and
productionrequirement .The type of offered feed included concentrate
feed mixture (CFM) plus fresh Egyptian clover (Trifolium alixandrinum,
2th-4th cut) and rice straw (RS).

Milking and sucking system:

During the 1* week post-partum, calves in all groups were left with
their dams for 3-4 days to receive the colostrum, and then they were
artificially suckled until weaning. Thereafter, all cows were artificially
milked twice daily at 6:00 and 18:00 h by Automatic milking.

Reproductive performance:
1. Time (hr) for placenta expulsion:

The time (hours) from calving to full expulsion of placenta was
recorded in all animals.

2. Time (d) required for uterine involution completion:

The interval (days) from calving for completion of uterine
involution was recorded. Manual examination of the genitalia per
rectum was performed in days 10, 15, 22, 25, 32, 40, 48, and 55 of
postpartum until symmetry of both gravid and non-gravid horns.
Kafrelsheikh Vet. Med. J. Vol. 17 No. 1 (2019)
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3. Postpartum first estrus interval (PPEI):

The interval (days) from calving to first estrous activity was
determined. Estrous was detected byvisual observation.

4. Post-partum first service interval (PPFSI):

The interval (days) from calving to first service of cows was
recorded.

5. Conception rate (CR):
Conception rate (%) = {conceived animals (n) + served animals
(n)} x 100.
6. Days open (DO):
It was calculated by subtracting the date of calving from the date of
fertile service
7. Number of services per conception (NSC):
The number of services per conception was calculated.
Productive performance:
1. Average (kg) Milk yield in 90 days after calving:
8-Statistical analysis:

Analyzed by Completely Randomized Block Design (CRBD) in the
case of replicates are not equal and the case of replicates are equal. Data
were represented in mean + standard deviation values. (Least Significant
Difference — LSD) test was performed for comparing values among the
groups. P<0.05 was considered to be significant. The obtained data were
statistically analyzed according to Snedecor and Cochran(1982) using
computer program of SAS (2004).
Kafrelsheikh Vet. Med. J. Vol. 17 No. 1 (2019)
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RESULTS AND DISCUSSION

1. Time (hr) for expulsion of placenta (RP):

Thetime for expulsion of placenta in treatment groups was
significantly (P <0.05) shorter than that in control group (Table 1).While
within the treatment groups, it was significantly (P <0.05) the shortest in
G5 .Our results came in agreement with those of Alharoon
(2018),Khatri et al. (2013), Akar et al. (2012) and Rehametal. (2010)
who reported that the mean time for fetal membrane drop
inanimalstreated with PGF2a (IM) was shorter than those treated with
oxytocin and control group (3.0, 4.45 and 6.30 hours) respectively.
Molloet al. (1997) showed that the intramuscular administration of
oxytocin immediately after delivery and again 2-4 h later reduced the
incidence of RP significantly in Holstein cows and consequently the
occurrence of endometritis post-RP. Stocker and Waelchli (1993)
reported that intramuscular administration of 25 mg dinoprost
immediately after parturition reduced the incidence of RP significantly in
cows with dystocia. Haffner et al. (1998) concluded that intra-umbilical
artery injection of collagenase was a safe and potentially effective
treatment for RP in mares. Bider et al. (1996) reported that intra-
umbilical vein injection of 20 mg PGF2a might be a beneficial method
for treating RP. Although oxytocin and prostaglandin intra-umbilical
artery administration, applied to cows with dystocia for the first time in
this study, appeared to have a positive effect on the time and rate of drop
of fetal membranes. In the present study, the time required for expulsion
of fetal membranes was the shortest in PGF2a (IUA) treated animals
compared with that in four other groups. These results fall in the range

reported by Hussain (1983) in buffaloes and Alharoon, 2018 and
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Muhammad and Muhammad (2002) in cattle. Early expulsion of fetal
membranes in the G5 might have been due to prolonged uterine
contraction induced by PGF,,,.

2. Average time (d) required for completion of uterine involution
in (RP):

The time for completion of uterine involution in treatment groups
as shown in Table (1) was significantly (P < 0.05) shorter than that in
control group, while within the treatment groups, it was significantly
(P < 0.05) the shortest in G5.In agreement with the present results,
Alharoon, 2018,Khatri et al. (2013) and Hanan (2015) reported that the
intervalto uterine involution in PGF2a-treated cows was shorter than that
recorded for either oxytocin-treated or control cows. Uterine Involution
is normally completed between 26 to 52 days postpartum but changes
after 20 to 25 days are often imperceptible (Drillich et al., 2006).
Inadequate production of endogenous prostaglandin has been associated
with delay in uterine involution. The beneficial effect of PGF2a
administered postpartum is due to myometrium contraction thereby
accelerated uterine involution (Hirsbrunner 2003).

Table (1): Means + SE of time required for placental drop and Days to uterine
involution in G1, G2, G3, G4 and G5 cows.

Treatments
G1 G2 G3 G4 G5

ltems

Time (hr) of placental
repulsion

16.56°+0.86 | 8.88°+1.32 | 7.50"+0.80 | 4.84°+0.37 | 3.44°+0.26

Days to uterine
involution

51.75%+1.39 | 38.63"+0.75 | 30.13%+0.97 | 35.13°+1.78 | 29.63°+0.89

a,b,c,d: Means with the different superscripts in the same row, differ significantly(P<0.05).

Different letters on the same row indicate significance (P < 0.05)

Kafrelsheikh Vet. Med. J. Vol. 17 No. 1 (2019) o5



Effect Of The Method Of Postpartum Administration Of ...

3. Interval to first estrous:

The interval to first estrus was significantly (P<0.05) shorter in all
treated groups compared with the control (P<0.05) ,while within the
treatment groups, it was significantly (P <0.05) the shortest in PGF2a
(IUA) group Table (2). In agreement with the present results, Alharoon,
(2018), and Khatrietal., (2013) reported that animals which were treated
with PGF2a (IM) showed shorter interval than that treated with oxytocin
and control groups respectively. In contrast with the present results,
Abdel-khalek et al., (2013) reported that PPFEI of multiparous cows was
longer in treatment groups with Oxytocin and Prostaglandin (OXY and
PG) than in control group respectively. That is consistent with the
findings of Hanan (2015) who reported a short time (days) required for
postpartum first estrous activityin 1% season cows which treated with

oxytocin and PGF2a compared with control respectively.
4. Interval to first estrous service:

The intervalas shown in Table (2) was significantly (P<0.05)
shorter in treatment groups than that in control, while within the
treatment groups, it was numerically the shortest in PGF2a (IUA) group.
These results are in agreement with Alharoon, (2018)and Hanan (2015)
who indicated a shorter time that required for first servicein season 1%
cows which were treated with oxytocin and PGF2a than in control group
respectively. Disagree with the present results, Abdel-khalek et al.,
(2013) reported that PPFSI of multiparous cows was longer in treatment
groups (oxytocin and PGF2a) than in control group respectively. This
may be due to the time and dose of injection and number of treated cows.
Changes in hormonal levels during post-partum period include pituitary
gonadotrophins (FSH and LH), Oxytocin (oxy), Steroid hormones (E and
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Abou-Aiana et., al.

P4) and Prostaglandin (PGF2a) is essential to understand the factors
responsible for initiation of cyclic ovarian activity following parturition.
These changes have impact on postpartum reproductive activity
(EI-Wishy., 2007). An increased rate of uterine involution is associated
with earlier resumption of ovarian activity (Mateus et al.,2002), which
Is in turn important for increasing pregnancy rate to first service
Thatcher et al. (2006) in accordance with the present results of
cows in G2.

5. Conception rate (%):

The conception rate as shown in table (2) was significantly
(P<0.05) higher in treatment groups than that in control group, while
within the treatment groups, it was significantly the highest in PGF2a
(IUA) group. According to the present study, incidence of uterine
involution was almost associated with early resumption of ovarian
activity. In this respect, multiparous cows treated with oxytocin or
PGF2a showed early uterine involution with the highest CR as compared
to control Alharoon (2018) and Abdel-khalek et al.(2013).

6. Average time (d) of open days:

The average time (D) of days openas shown in Table (2) was
significantly lower (P<0.05) in treatment groups than that in control
group, while within the treatment groups, it was numerically the shortest
in PGF2a (IUA) group. In agreement with the present results Alharoon
(2018) and Hanan (2015) found that days open of primiparous cows was
shorter in treatment groups. Many factors may result in an increase in
calving to conception intervals include inadequate nutrition, uterine
infection , poor estrus detection or decision of the dairy man to delay the
first service beyond 60- 80 days postpartum (Williamson et al., 1980).
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Table (2): Indices of reproductive performance in G1, G2, G3, G4 and
G5 cows.

Treatments
Items

Gl G2 G3 G4 G5

Interval to a b b b c
. 72.00°+06.98 55.00°+00.96 | 48.63°+00.78 | 47.63°+01.49 | 37.25°+00.70
firstestrus

Interval to

. . 74.75%+06.97 58.63°+00.78 | 51.63%°+00.75 | 49.50°+01.30 | 38.25°+00.96
first service

Conception

1007 87.50° 75.00¢ 87.50° 62.00°
rate (%)

Days open | 103.80°+10.10 | 78.00°+05.80 | 54.80°+04.80 | 60.00°+08.10 | 45.10°+03.80

Services

. 03.00%00.31 | 02.00°+00.21 | 01.30°#00.21 | 01.50™°+00.22 | 01.40°+00.18
perconception

Milk yield in

90d (k) 0553.50"+£09.60 | 0627.80°+06.80 | 0634.10°+05.80 | 0861.90"+16.00 |1010.30°+19.90

a,b,c,: Means with the different superscripts in the same row, differ significantly(P<0.05).

7. Number of services per conception (SPC):

The number of services per conception (SPC) as shown in Table (2)
was significantly (P<0.05) lower in treatment groups than in control
group, while within the treatment groups, it was numerically the lowest
in PGF2a (IM) group. These results are in agreement with those of
Alharoon, (2018) and Hanan (2015) who found that, the Services
preconception (SPC) and Services period length (SPL) were
significantly (p< 0.05) lower in oxytocin group than control group. The
present results of SPC are within control values as reported in Fresian

cows raised in Egypt, being 1.4 (Wafa, 2004, Ganah, 2000, Abdel-
Kafrelsheikh Vet. Med. J. Vol. 17 No. 1 (2019)
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Razek et al. 2005) and 2.75 services /cow (Abdel-khalek, 2003).
According to the present results, treatment of cows at calving with

oxytocin shortened SPC, in association with higher conception rate.

8. Average (kg) Milk yield in 90 days after calving:

The average amount of milk yield in 90 days after calving as shown
in Table (2).1t was significantly higher (P<0.05) in treatment groups than
that in control group.Within the treatment groups, it was significantly
(P<0.05) the highest in PGF,, (IUA) group. Retained placenta had a
significant negative effect on milk yield. Thiscamein agreement
withresults of Alharoon, (2018), Wafa., (2004) andBar-Peled et al.
(2005)who found that milk yield decreased by 172, 232 and 302 kg with
retained placenta. The incidence of RFM can be reduced by
administration of 500 ug PGF,, or 50 IU oxytocin via umbilical artery
after parturition. This will significantly improve the reproductive and
productive performance of Fresian cattle experienced retention of fetal
membranes compared to intra-muscular Injection of 500 pg PGF,, or 50

IU oxytocin.

In conclusion, administeration of 500 ug PGF,,followed by 10mL
0.9% NaCl via intra-umbilical artery immediately after expulsion of the
fetus induce early expulsion of fetal membrane and improving the
reproductive and productive performance of Friesian cattle experienced
retention of fetal membrane. Therefore, It can be recommend
toadministered 500 ug PGF2a then 10mL 0.9% NaCl .
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