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Abstract: The study was performed to find out the relation between the uterine bacterial con-
taminations without clinical signs and postpartum (PP) reproductive performance of dairy
cows. So that, uterine bacterial samples from postpartum dairy cows total (n = 44) were taken
at 3, 15" and 30™ day, and the bacterial count and score were applied. The animals were
grouped to low, medium and high uterine bacterial contamination (15, 15, and 14 cows for
each group respectively) according to score. Results revealed that uterine bacterial score
(UBS) was decreased by the time in 3™, 15" and 30™ day (PP) for Low bacterial contamina-
tion group (5.73, 2.80, and 1.20 respectively), for Medium bacterial contamination group
(7.80, 2.73, and 1.47 respectively), and for High bacterial contamination group (9.29, 6.57,
and 2.21 respectively). Also, it revealed that there was a significant increase (P<0.05) in the
duration of lochia in High than Low and Medium bacterial contamination groups. At 3™ day
(PP), uterine location in all cows was represented in the abdominal cavity, but at15™ day (PP),
uterine involution as reaching to its normal non pregnant position in pelvic cavity was delayed
in High (50%) than Low (80 %,) and Medium (53.30%) UBS groups. Moreover, at 30" day,
uterine location in all cows was represented in pelvic cavity. The first estrus (PP) was signifi-
cantly shorter in Medium, Low than High UBS groups. The number of services per concep-
tion showed a significant increase in High than in Low and Medium UBS groups. Also, at the
90" day (PP), the conception rate was lower in High UBS group than Low UBS group and
Medium UBS group. We conclude that there was a relation between postpartum uterine bacte-
rial contamination without clinical signs especially high contamination and reproductive per-
formance in cows.
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INTRODUCTION

The postpartum period is considered as a
non-infectious event. The reduction in uterine
size and the unidirectional flow of uterine
contents, as well as gradual closure of the
cervix, prevent microbial contamination.
However, the reality is that the uterus inva-
sion by microorganisms to a variable extent
is depending on the animal’s susceptibility
and the hygienic condition of the environ-
ment(Gustafsson, Kornmatitsuk, Konigsson,
& Kindahl, 2004). Also during the early
postpartum period, multiple bacterial species

invade the uterus of cows (Rahim Ahmadi,
Nazifi, & Reza Ghaisari, 2006). Uterine in-
fection implies adherence of pathogenic or-
ganisms to the mucosa, colonization or pene-
tration of the epithelium, and/or release of
bacterial toxins that lead to the establishment
of uterine disease. The development of uter-
ine disease depends on the immune response
of the cow, as well as the species and number
(load or challenge) of bacteria(Azawi, 2008).

A normal postpartum cow resolves uterine
infection by rapid involution of the uterus
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and cervix, discharge of uterine content, and
mobilization of natural host defenses, includ-
ing mucus, antibodies and phagocytic cells
(Azawi, 2008). The uterine bacterial infec-
tion, bacterial products toxins, or the associ-
ated uterine inflammation may suppress pi-
tuitary LH secretion and disrupts postpartum
ovarian follicular growth and function (I. M.
Sheldon & Dobson, 2004). Series of studies
confirmed that clinical and reproductive con-
sequences are associated with these primary
uterine pathogenic bacteria (Ahmed &
Elsheikh, 2013; Foeldi et al., 2008) revealed
that the dairy cows which suffered severe
uterine bacterial infection delayed the time
taken for appearance of the first dominant
follicle and had a significantly increased rate
of services per conception compared to the
cows with mild uterine bacterial infection,
also calving interval of dairy cows with se-
vere postpartum uterine bacterial infection
was significantly longer (482.50 + 9.00 days)
than that of dairy cows with mild postpartum
uterine bacterial infection (407.10 = 4.80
days). (Lewis, 1997) recorded that uterine
infections have negative effects on various
measures of productivity in dairy cows. Alt-
hough postpartum cows develop mild endo-
metritis, most cows are able to clear patho-
genic organisms that cause endometritis be-
fore any measure of productivity is affected.
This study was aimed to find out the relation
between the uterine bacterial contaminations
without clinical signs and postpartum repro-
ductive performance of dairy cattle.

MATERIALS AND METHODS

Animals and samples collection: The present
study was carried out at two farms in Sharkia
and Damietta Provinces, Egypt during the peri-
od from January 2014 to May 2015. A total
number of 44 cows aged from 3-5 years at pu-
erperium stage (22 from each farm) were used.
Uterine (endometrial swabbing) samples were
taken on days 3, 15 and 30 postpartum using a
transcervical guarded swab (consists of a small
cotton piece wrapped around one ends of a rod
sheathed in a metal guard tube). The animals
were grouped to low, medium and high uterine
bacterial contamination (15, 15, and 14 cows
for each group respectively) according to uter-

ine bacterial count and score.

Bacteriological examination: Uterine bacteri-
al count was performed according to (Cain,
Hanks, Weis, Bottoms, & Lawson, 2013). Ster-
ile test tubes were labeled as follows: 10'2, 10'3,
10, 107, and so on. Nutrient agar plates (OX-
OID, CM0085) were labeled as follows: 107,
10'2, 10'3, 10'4, 10"5, and so on. 1:10 dilution of
the sample was prepared. 9 ml of sodium chlo-
ride 0.9% w/v was inserted in each test tube.
By using a new sterile pipette, 1 ml of the 10™!
tube was transferred into the tube labeled 107
By using a new sterile pipette, 1 ml of the 10~
tube was transferred into the tube labeled 10'3,
this step was repeated for the next dilutions. By
using a new sterile pipette, 1 ml of the 107" tube
was transferred to the agar plate labeled 107,
and the liquid was spread thoroughly and even-
ly over the surface of the plate using a sterile
disposable spreader. By using a new sterile pi-
pette, 1 ml of the 107 tube was transferred to
the agar plate labeled 102, and the liquid was
spread thoroughly and evenly over the surface
of the plate using a sterile disposable spreader,
and this step was repeated for the next agar
plate. Finally, agar plates were inverted and
incubated at 37°C for 24-48 hours. Colonies of
the plate having 30 to 300 colonies were count-
ed (Lee, 2009). The Colony- Forming Unit /
Milliliters (CFU/ml) can be calculated using
the formula: CFU/ml = (No. of colonies x dilu-
tion factor) / volume of culture plate. A bacte-
riological score varying 1 to 10 was assigned to
these bacteria, which corresponded respective-
ly to table (1).

Table (1): Bacterial counts and their suggested scores
Bacterial count (CFU/ml) Score
<10?
10°to < 10*
10*to < 10°
10°to < 10°
10°to < 10"
10"°to < 10"
10%to < 10"
10"t0 < 10"
10°to < 10"
10"%t0 <10*
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An ascending arrangement of animals was
done according to means of uterine bacterial
score then grouping animals into 3groups: low
(15 cows), medium (15 cows) and high (14
cows) bacterial contamination groups. The
mean uterine bacterial score (UBS) for each
animal was calculated as follow: (3" day UBS
+15" day UBS +30™ day UBS) / 3

Detection of postpartum reproductive per-
formance: Anatomical location of uterus in
abdominal and pelvic cavity was detected by
rectal palpation in 3™ 15" and 30™ days post-
partum (Saut et al., 2011). For lochia dis-
charge, cows were observed after parturition
for recording duration of lochia. For first estrus
postpartum, cows were observed for detection
of estrus behavior, the interval from calving to
first estrus was recorded (Habib, Bhuiyan, &
Amin, 2010). Cows which come in estrus were
inseminated. Non-return cows were examined
for pregnancy by ultrasonography or by rectal
examination 60 days after insemination. Num-
ber of services per conception was calculated
by dividing the number of conceptions with the
number of inseminations (Habib et al., 2010).
Conception rate was calculated according to
(Overton, 2009), conception rate was done at
three periods, within 60 days, within 61-90
days and <90 days according to (Miah, Salma,
& Hossain, 2004; Schefers, Weigel, Rawson,
Zwald, & Cook, 2010).

Statistical analysis was performed using the
Statistical Package for Social Sciences version
22.0 (SPSS for Windows 22.0, Inc., and Chica-
go, IL, USA). Data are represented in mean =+
standard deviation values. Duncan's test was
performed for comparing values between the
groups. P<0.05 was considered to be signifi-
cant

RESULTS

Uterine bacterial score (UBS): Table (2) and
Fig. (1) showed that at 31 day, mean uterine
bacterial score (UBS) was significantly smaller
(P<0.05) in Low bacterial contamination group

(5.73+£0.23) and Medium bacterial contamina-
tion group (7.80+0.24) than High bacterial con-
tamination group (9.2 9+0.22). At 15" day,
mean UBS was significantly smaller (P<0.05)
in Low (2.80+£0.20) and Medium (2.73+0.21)
than in High bacterial contamination group
(6.57+£0.25) but there was no significant varia-
tion between Low and Medium bacterial con-
tamination groups. At 30" day, mean UBS was
significantly ~ smaller (P<0.05) in low
(1.20+0.11) and Medium (1.47+0.13) than in
High bacterial contamination group
(2.21£0.21) but there was no significant varia-
tion between Low and Medium bacterial con-
tamination groups.

Table (2): Uterine bacterial score (M+SE) in Low, me-
dium, and high bacterial contamination groups.

Uterine bacterial score (UBS)

N
Groups Y 3 5™ 30M e
day day day

. 5.73
Low bacterial 15 N 2.80+ 120+ 3.24+
contamination 020% 0.11* 0.05°

0.23

Medium bacte- 7.80
rial contamina- 15 + (2);:1’3; (1)411?: gggj‘:’

tion 0.24 : ) :

i i 9.29
Hghbacterial P gs7e 2216 602
00y 025° 021° 020°

The different superscript letters mean significantly differed at P < 0.05

Dlow
HiMled.

X WI i
" i :
il :

Irdday 15th day 30th day

Uterine bacte rial
score(UBS)
=

Fig.(1): Uterine Bacterial score in Low, Medium, and
High bacterial contamination groups.
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Effect of postpartum uterine bacterial con-
tamination on reproductive performance:
Duration of lochia, as presented in Table (3)
and Fig. (2), revealed that the duration was sig-
nificantly shorter (P<0.05) in Low (12.60+0.36
days) and Medium (13.53+0.35days) than in
High bacterial contamination group
(17.71£0.49 days). Although Low bacterial
contamination group was shorter than Medium
bacterial contamination group, this difference
was not significant. First estrus postpartum,
data obtained in Table (3) and Fig. (3) revealed
that the elapsed time from parturition to first
estrus was significantly shorter (P<0.05) in
Medium (51.07+£2.00 days), Low (52.93+1.93
days) than in High bacterial contamination
group (63.64+5.63 days), but there was no sig-
nificant variation between Low and Medium
bacterial contamination group. The results of
services per conception presented in Table (3)
and Fig. (4) revealed that the number of ser-
vices per conception was significantly lower
(P<0.05) in Low (1.67£0.19), Medium
(1.93+0.15) than in High bacterial contamina-
tion group (3.14+0.21) although the number of
services per conception in Low (1.67+0.19)
was lower than that for Medium bacterial con-
tamination group (1.93%0.15), this difference
was not significant. Despite the uterine location
of tested cows which is founded in Table (4)
and Fig. (5), it was observed that at 31 day

postpartum 100% of uterine location in Low,
Medium and High bacterial contamination
groups was represented in abdominal cavity.
However at 15™ day postpartum, the uterine
location in 20%, 46.70% and 50% of cows in
Low, Medium, and High bacterial contamina-
tion groups, respectively were represented in
abdominal cavity. While the uterine location in
80%, 53.30% and 50% of cows in the same
previous groups was represented in pelvic cavi-
ty respectively at the 15™ day postpartum.
Meanwhile at the 30™ day postpartum, 100% of
uterine location in Low, Medium, and High
bacterial contamination groups was represented
in pelvic cavity.

Table (3): Reproductive performance in Low, Medium
and High bacterial contamination groups.

Duration  Day of services

Groups No  oflochia first per con-

(days) estrus ception

low bacterial 15 12.60+ 52.93+1. 1.67+

contamination 0.36°% 93¢ 0.19%

Medumbac 13534 5107+ 193+

.. 0.35° 2.00? 0.15%
1nation

High bacterial 14 1771+  63.64+ 3.14+

contamination 0.49° 5.63° 0.21°

The different superscript letters mean significantly differed at P < 0.05.

Table (4): Percentage of abdominal and pelvic location of uterus at P.P period in Low, Medium and High bacterial

contamination groups

Postpartum uterine location

Groups No 3" day 15™ day 30™ day
Abdominal Pelvic Abdominal Pelvic Abdominal Pelvic

Low bacterial con-

o e 15 15(100%)  0(0%) 3 (20%) 12(80%) 0 (0%) 15 (100%)

Medium bacterial

o 15 15(100%)  0(0%)  7(46.70%) 8(53.30%) 0 (0%) 15 (100%)

High bacterial con-  , 14(100%)  0(0%)  7(50%)  7(50%)  0(0%) 14 (100%)

tamination
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duration of lochia (in days)

Med

low High

Fig. (2): Duration of lochia (in days) in Low, Medium
and High bacterial contamination groups.

First estrus postpartum (in days)

low High

Fig. (3): First estrus postpartum (in days) in Low, Medi-
um and High bacterial contamination groups.

services per conception
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Fig. (4): Number of services per conception in Low,
Medium and High bacterial contamination groups.
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Fig. (5): Percentage of abdominal and pelvic location of
uterus at P.P period in Low, Medium and High bacterial

contamination groups.

46.67% of cows in Low bacterial contamina-
tion group were conceived from 1% service ver-
sus 20.00% in Medium bacterial contamination
group. However, 40.00% of cows in Low bac-
terial contamination group, 66.67% in Medium
bacterial contamination group, and 21.43% in
High bacterial contamination group were con-
ceived from 2™ service. It was observed that
13.33% of cows in Low and Medium bacterial
contamination groups were conceived from 3™
service versus 42.86% in High bacterial con-
tamination group. It was also observed that
35.71% of cows in High bacterial contamina-
tion group were conceived from 4" service.
Moreover, data obtained in Table (6) and Fig.
(7) revealed that within 60 days postpartum,
the percentage of conceived cows was higher
in Low bacterial contamination group (40%)
than in Medium bacterial contamination group
(20%), and there was no conception in High
bacterial contamination group in this period.
However, within 61-90 days postpartum, the
percentage of conceived cows were (40%) in
Low bacterial contamination group, (53.33%)
in Medium bacterial contamination group, ver-
sus (7.14%) in High bacterial contamination
group. Moreover, about (20%) of Low bacterial
contamination group, (26.67%) of Medium
bacterial contamination group, and (92.86%) of
High bacterial contamination group required
more than 90 days postpartum to be conceived.
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Table (5): Conception rate of cows in low, medium and high uterine bacterial contamination groups.

Conception rate %

Groups No - - 5 - 5 - - -
1% service 2" service 3™ service 4" service
Low bacterial contamination 15 7(46.67%) 6(40%) 2(13.33%) 0(0%)
Medium bacterial contamination 15 3(20%) 10(66.67%) 2(13.33%) 0(0%)
High bacterial contamination 14 0(0%) 3(21.43%) 6(42.86%) 5(35.71%)
m s
- BT
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Fig. (6): Conception rate (%) of cows in low, medium and high uterine bacterial contamination groups.

Table (6): Number and percentage of conceived cows within different postpartum periods in Low, Medium and High
bacterial contamination groups.

Number and percentage of conceived cows

Groups No Within 60 days Within 61 - 90 days <90 days
E(())r\iv bacterial contamina- 15 6 (40%) 6 (40%) 3 (20%)
Medium bacterial con- 15 3 (20%) 8 (53.33%) 4 (26.67%)
tamination

filcl)ih bacterial contamina- 14 0 (0%) 1 (7.14%) 13 (92.86%)

z =2

-
(=1

Percentage of conceived
cows [%)

Low Med High

OWithin 60 days  BWithin 61 - 90 days = <80 days

Fig. (7): Percentage of conceived cows within different postpartum periods in Low, Medium and High bacterial con-
tamination groups.
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DISCUSSION

The reproductive performance of the breeding
herd is critical due to the operation’s ability to
produce income. Income generation is affected
not only by the absolute number of females that
conceive but also by the timing and distribution
of the pregnancies (Engelken, Trejo, & Voss,
2007). In the present study, mean uterine bac-
terial score was decreased by the time in 3",
15™ and 30 day postpartum for low bacterial
contamination group (5.73, 2.80, and 1.20 re-
spectively), medium bacterial contamination
group (7.80, 2.73, and 1.47 respectively), and
high bacterial contamination group (9.29, 6.57
and 2.21 respectively). Decreasing of the bacte-
rial score by the time in our results was sup-
ported by (I. Sheldon, Noakes, Rycroft,
Pfeiffer, & Dobson, 2002) who reported that
the ranges of total bacterial growth scores were
0-15, 0-12, 0-10, and 0-9 for days 7, 14, 21,
and 28, respectively. The postpartum period is
considered as a non-infectious event. The re-
duction in uterine size and the unidirectional
flow of uterine contents, as well as the gradual
closure of the cervix, prevent microbial con-
tamination. However, the reality is that the
uterus invasion by microorganisms to a varia-
ble extent is depending on the animals suscep-
tibility and the hygienic condition of the envi-
ronment (Gustafsson et al., 2004). Also during
the early postpartum period, multiple bacterial
species invade the uterus of cows (Rahim
Ahmadi et al., 2006). A normal postpartum
cow resolves uterine infection by rapid involu-
tion of the uterus and cervix, discharge of uter-
ine content, and mobilization of natural host
defenses including mucus, antibodies, and
phagocytic cells (Azawi, 2008). Series of stud-
ies confirmed that clinical and reproductive
consequences are associated with these primary
uterine pathogenic bacteria (Foeldi et al.,
2008).

Effect of postpartum bacterial contamination
on reproductive performance in dairy cows,
duration of lochia, and the greatest flow of

lochia occurs during the first 2-3 days; by 8
days it is reduced, and virtually disappeared by

14-18 days postpartum (Noakes et al., 2001).
Data revealed that duration of lochia was sig-
nificantly shorter (P < 0.05) in low and Medi-
um groups than that reported in high bacterial
contamination group. First estrus postpartum is
the time between the date of calving to the date
of first subsequent estrous, this period is re-
quired for resumption of ovarian activity and
uterine involution. It refers to the reproductive
efficiency of an individual because the shortest
the post-partum heat period the highest the calf
production in their lifespan (Habib et al.,
2010).

Our finding revealed that the elapsed time from
parturition till the appearance of first estrus
was significantly (P < 0.05) shorter in Medium
and Low than that found in High bacterial con-
tamination group. The results were confirmed
by (Ahmed & Elsheikh, 2013) who stated that
the sever postpartum uterine bacterial infection
in dairy cows significantly extended the time
taken for the resumption of the first estrus
compared to the dairy cows suffered mild post-
partum uterine bacterial infection. In addition,
(I. Sheldon et al., 2002) observed that uterine
bacterial infection, bacterial products toxins or
the associated uterine inflammation may sup-
press pituitary LH secretion and disrupt post-
partum ovarian follicular growth and function.
In the same line, (Ahmed & Elsheikh, 2013)
stated that a severe postpartum uterine bacterial
infection in dairy cows significantly delayed
the time taken for the appearance of the first
dominant follicle as compared to dairy cows
suffered mild postpartum uterine bacterial in-
fection.

The study revealed that the number of services
per conception was significantly (P < 0.05)
lower in low bacterial contamination group and
Medium bacterial contamination group than
that found in high bacterial contamination
group. These results came in the same line with
(Ahmed & Elsheikh, 2013) who reported that

© 2019 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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the mean rate of service per conception for the
dairy cows with sever postpartum uterine bac-
terial infection was significantly higher than
that of the dairy cows with a mild uterine bac-
terial infection. Number of services per con-
ception (all cows) is a better index for evaluat-
ing conception in the herd because it includes
all inseminations, whether the cow finally be-
came pregnant or not (Fodor & Ozsvari, 2015)
Uterine location and involution as measured by
the time taken to reach the uterus to non- preg-
nant size, position and consistency was com-
pleted by day 24.1 £ 4.7 (range - 18 to 34
days). (Abeywansa, Abeygunawardena, &
Jayatilaka, 1991) results agree with our finding
which revealed that at 3rd day uterine location
for each cow in all groups was represented in
abdominal cavity while its location at 30th day
was represented in non-pregnant position in
pelvic cavity. Also (Saut et al., 2011) reported
that at 3rd day postpartum, uterine location for
each cow was represented in abdominal cavity,
and 58% of the cows evaluated by rectal palpa-
tion was located within the abdominal cavity at
14™ day pp while at 28" day pp the uterus of all
cows was within the pelvic cavity. Also, our
results at 15™ day postpartum indicated that the
uterine location in 80 %, 53.30%, and 50 % of
cows in Low, med, and High bacterial contam-
ination groups were represented in pelvic cavi-
ty, respectively. These results indicate that high
bacterial growth density delay uterine involu-
tion, and delaying involution by the effect of
bacteria was supported by (Dobson-Hill, 2009)
who reported that most cows are able to elimi-
nate bacterial contamination during puerperi-
um. However, 10 to 17% of cows are unable to
do this. In these cows, the bacteria persist,
cause infection and inflammation, and delay
uterine involution.

Conception rate represents the ratio of the
number of conceptions to the number of ser-
vices and is expressed as a percentage (Habib
et al., 2010) Reproductive efficiency can be
increased in farm animals by decreasing the
interval from parturition to conception

(Wettemann, 1980). Data revealed that at first
service, 46.67% of cows in Low bacterial con-
tamination group were conceived versus 20 %
in Medium bacterial contamination group
while there was no conception for High bacte-
rial contamination group. Also, it was observed
that by third service all animal in Low bacterial
contamination group and Medium bacterial
contamination group were conceived, while by
the fourth service all animal in High bacterial
contamination group were conceived.Also, re-
sults revealed that within 60 days postpartum
the percentage of conceived cows was higher
in Low bacterial contamination group than in
Medium bacterial contamination group. At the
day 90 postpartum, most of the animals in Low
bacterial contamination group (80%) and Me-
dium bacterial contamination group (73.33%)
were conceived versus only 7.14% in High
bacterial contamination group, and the highest
percentage of these animals (92.86%) need
more than 90 days to conceive. This finding
agreed with (I. M. Sheldon & Dobson, 2004)
who stated that In cattle, postpartum contami-
nation of the uterine lumen is ubiquitous, and
persistence of pathogenic bacteria commonly
causes clinical disease. The consequences are
subfertility associated with delayed ovulation
after parturition, a persistence of the corpus
luteum once it forms, and lower conception
rates. Also, (Gitonga, 2010) recorded that man-
agement and biological factors that may pro-
long the calving to conception interval are in-
cluding; delayed resumption of postpartum
ovarian activity, poor heat manifestation or de-
tection, and presence of postpartum problems.

It was concluded that there was a relation be-
tween the high contaminations without postpar-
tum clinical signs appearance and reproductive
performance, so farms need more hygienic
conditions or methods of treatment to maintain
dairy farms economically viable.
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