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INTRODUCTION cows during the estrus cycle. He reported that the E. coli
was the most prevalent bacteria; followed by S. aureus
and proteus spp. Staphylococcus aureus is the most
common isolate of Staphylococcus spp and causes
postpartum infection, (Sadig, 2010). In cattle, infectious
causes of pyometra include Campylobacter spp,
Staphylococcus spp and Streptococcus spp bacteria, as
well as protozoa including Trichomonas spp and
Brucella spp, (Foldi et al., 2006).

Microbial infection of the female genital tract is most
common and of greatest economic importance in humans
and cattle, (Ross, 2002). Bacterial infections of the
endometrial that cause uterine disease are common in
modern dairy cattle after parturition, and lead to
decreased productivity and sub fertility (Sheldon et al.,
2009). The Brucellosis has been extensively studied,
because it is a disease of major public health importance
and one of the most common zoonotic diseases globally
and it causes widespread economic losses, due to
abortion, infertility and extended calving intervals,
(Ariza et al., 2007, Nasir et al., 2005, Schelling et al.,
2003 and Zinsstag et al., 2007).

Residual tissue encountered in the case of a retained
placenta represents a favorable medium for the growth of
bacteria in the uterus and necrotic tissue delays uterine
involution and the repair of the endometrium.
Furthermore, residual tissues may result in the cervix
being held open and an increase in bacterial
contamination of the endometrium, (Kim and Kang,
2003). Several strains of E.coli were resistant to
Oxytetracycline, this information suggests that parenteral
Oxytetracycline is a poor treatment for postpartum
metritis, (Okker et al., 2002; Risco, 2002). Sadig, (2010),
reported Ampicillin and Gentamycin are the drugs of
choices for treatment of postpartum bacterial infection.

Bacteria isolated from cows with endometritis were
Escherichia coli, Hemolytic streptococci and other
bacterial Species. From Cows with metritis Knudsen, et
al, (2014) isolated E. coli, Streptococcus spp,
Staphylococcus spp, Pseudomonas spp and other
bacterial Species. Using traditional culture methods,
Azawi, et al, (2008) in their study to determine bacteria
causes of repeat breeding of cycling Iraqi buffalo cows at
Nineveh province, reported that the most prevalent
bacteria in uterine lumen were E. coli, Archanobacterium
pyogenes and Staphylococcus aureus. Kather, et al,
(2012), isolated and identified bacteria species
colonizing the genital tract of heifers and multiparous

The prevalence of bovine brucellosis in Khartoum state
was studied by many workers, (Salman and Nasri, 2012),
reported that the average prevalence rate of bovine
brucellosis when using RBPT was 27.2% in Khartoum
State, (Salman, et al., 2014), recorded the highest
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prevalence rate value was in Bahri, (47.2%) then
Khartoum province (45.3%), then Omdurman province
(9%). Angara et al., (2016), reported the prevalence rate
of bovine brucellosis in Khartoum State based on Rose
Bengal Plate Test, to be 27.5%.

The objectives of this study were to detect the
association  between the isolated bacteria and
reproductive problems in dairy cows and to detect the
antibiotics sensitivity tests to the isolated bacteria.

MATERIALS AND METHODS

Study area: All farms were located in the region of
Bahri North and East Nile localities in Khartoum State.

Study design: For the purpose of the study a stratified
random samples was undertaken to include large dairy
farms and small dairy units around Khartoum North. In
all farms visited animals with known reproductive
problems at the time of the survey were investigated and
sampled and Five % of the animals were selected
randomly to detect the presence of bacterial infection in
Reproductive System.

Sample collection: A total of 408 vaginal swabs were
collected from both cows with reproductive problems
and others randomly selected. These samples were
collected between Januarys to October 2018. The swabs
were collected from cow's vagina; sterile cotton swabs
were inserted deeply in the vagina and then rotated 3 to 5
times then pulled out gently, and placed in sterile
container. A total of 207 swabs were collected from
cows with reproductive problems and 201 swabs were
randomly collected.

All collected samples were placed on ice bags in a
thermos flask immediately after collection and
transported to University of Bahri, College of Veterinary
Medicine laboratory at Alkadaro, and were cultured
within 2 hours of collection. The swabs were cultured on
Blood agar, Nutrient agar and MacConkey agar then
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incubated at 37°C for 24-48 hours then culturing on
selective media and biochemical tests identification of
bacteria were conducted.

Blood samples

A total of 408 blood samples were collected from both
randomly and with infertility problem cows, the blood
samples were taken aseptically from milk vein using
plain vacutainer. These samples were centrifuged (at
3000g for 20 min) for separation of serum, serum
samples were screened using the Rose Bengal Plate Test
(RBPT), ato Alton et al. (1988).

Antibiotic sensitivity test (Disc diffusion susceptibility
tests)

The isolates were tested for their sensitivity to various
chemotherapeutic agents by disc diffusion method. A
plate of susceptibility testing agar uniformly inoculated
with the test organism, Monica, (2006). Using a ruler on
the underside of the plate to measure the diameter of
each zone of inhibition in mm, resistant=0 mm, small
inhibition=4-13mm, intermediate=14-18mm and
sensitive= >18, David et al., (2002).

Data management and analysis

The data obtained from questionnaire and result of
samples were analyzed using Statistical Package for
Social Sciences version 20 (SPSS). The association
between risk factors, was analyzed using X2 (Chi-
square) with p<0.05 considered as significant, relative
risk values were also to determined.

RESULT

Five hundred ninety four isolates were obtained from the
408 vaginal swa, of which Staphylococcus spp were
232(39.1%), Streptococcus spp were 162 (27.3%), E.
coli spp 150 (25.2%) and pseudomonas spp 50(8.4%).
The number of bacteria isolated from cows with
reproductive problem were 355(59.7%) and that from
randomly sampled cows were 239(40.3), table (1).

Table (1): The frequency of isolated bacteria in all sampled cows.

. Sampled cows
FalfliEel BEEEiE With infertility problems Randomly Ui
Staphylococcus spp 136(58.6%) 96(41.4%) 232(100%)
Streptococcus spp 100(61.7%) 62(38.3%) 162(100%)
E.coli spp 86(57.3%) 64(42.7%) 150(100%)
pseudomonas spp 33(66.0%) 17(34.0%) 50 (100%)
Total 355(59.7%) 239(40.3%) 594(100%)

Out of 207 samples from problematic cows, 65.7%
retained positive Staphylococcus spp isolate, while
34.3% out of 201 samples from the randomly selected
cows revealed positive Staphylococcus spp isolates. This
difference was found to be statistically significant, and
the risk of revealing staphylococcus spp from the
problematic cow is twice that of the randomly selected
cow, with (p < 0.05), table (2). From the total of 232
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staphylococcus spp isolates from vaginal swabs,
145(62.5%) were Staphylococcus aureus and 87
(37.5%), Staphylococcus epidermis figure (1).
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Table (2): The association between staphylococcus spp and type of sampled cows.

Staphylococcus spp . . Risk
Sampled cows Positive Negative Total Chi\ S Sig value
X\r’(')tg‘lé'r:g””“y 136(65.7%) | 71(34.3%) | 207(100%)
Randomly 96(47.8%) | 105(52.2%) | 201(100%) 13.38 | .000 | 2.09
Total 232(56.9%) | 176(43.1%) | 408(100%)

Out of 207 vaginal swab samples from problematic cows
(48.3 %) retained positive Streptococcus spp isolate,
while (30.8%) out of 201 samples from the randomly
selected cows revealed positive isolates. This difference
was found to be statistically significant, and the risk of
revealing Streptococcus spp from the problematic cow is

two times that of the randomly selected cow with (p <
0.05), table (3). A total of 162 streptococcus spp were
isolated from wvaginal swabs, of which Streptococcus
pyogen were 89 (54.9%), Streptococcus Pnemonea
40(24.7%) and Streptococcus fecalis were 33(20.4%),
figure, (2).

Table (3): Association between streptococcus spp and type of sampled cows.

Sampled cows _St_reptococcus PP Total Chi\ S Sig Risk value
Positive Negative

x\r’c')tgléﬂfe“”'ty 100(48.3%) | 107(5L7%) | 207(100%)

Randomly 62(30.8%) | 139(69.2%) | 201(100%) | 1299 | -000 2.10

Total 162(56.9%) | 246(60.3%) | 408(100%)

Out of 207 vaginal swab samples from problematic cows
41.5% were positive for Escherichia coli. spp, while
31.8% out of 201 samples from the randomly selected
cows revealed positive isolates. This difference was

found to be statistically significant, and the risk of
showing Escherichia coli. spp from the problematic cow
was 1.5 times that of the randomly selected cow with (p
<0.05), table (4).

Table (4): The association between Escherichia coli spp and type of sampled cows.

E. coli spp . . Risk
Sampled cows Positive Negative Total Chi\' S Sig value
With infertility | g541 506) | 121(58.5%) | 207(100%)
problem 413 | 0042 | 152
Randomly 64(31.8%) 137(68.2%) 201(100%) ' ' '
Total 150(36.8%) | 258(63.2%) 408(100%)

Pseudomonas spp isolates; Out of 207 vaginal swab
samples from problematic cows 15.9% revealed positive
Pseudomonas aureginosa, while 8.5% out of 201
samples from the randomly selected cows revealed
positive isolates of Pseudomonas aureginosa. This

difference was found to be statistically significant, and
the risk of revealing Pseudomonas aureginosa from the
problematic cow is two times that of the randomly
selected cow with (p < 0.05), table (5).

Table (5): The association between Pseudomonas aureginosa and type of sampled cows.

Sampled cows Pse_u QOmonas aureginosa Total Chi\ S Sig Od.d
Positive Negative ratio

‘;\r’c')tglé'r;fe””“y 33(159%) | 174(84.1%) | 207(100%)

Randomly 17(85%) | 184(015%) | 201(100%) | >32 | 021 | 2053

Total 50(12.3%) 358(87.7%) 408(100%)

Salmonella spp: No salmonella spp. was isolated from either vaginal swab samples or problematic cows in this study.
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Figure (2): The frequency of Streptococci spp.

Table (6): The frequency of isolated bacteria from cows with reproductive problem.

Cows with reproductive Isolated bacteria
problem Staphylococcus Streptococcus E coli Pseudo_monas
spp spp aureginosa
Repeat breeding 86(63.2%) 59(59%) 51(59.3%) 21(63.3%)
Abortion 8 (5.9%) 7(7%) 7 (8.1%), 2 (6.1%)
Retained placenta 30 (22.1%) 25(25%) 22 (25.6%) 9 (27.3%)
Reproductive infection 12 (8.8%) 9(9%) 6 (7%) 1 (3%)
Total 136(100%) 100(100%) 86(100%) 33(100%)

Sero-prevalence of Bovine Brucellosis: Using rose this difference was found to be statistically significant
Bengal plate test, the overall seropositive cows for with P< 0.05. The probability of a cow with infertility
brucellosis was 66 (16.2%). In cows with infertility problem to test positive for brucellosis was twice the
problems the seroprevalence was 20.8% while the randomly selected cows, table (7).

seroprevalence in randomly selected cows was 11.4%,

Table (7): The association between Brucella infection and type of sampled cows.

Brucella . . Risk
Cow Positive Negative Vi S Sig value
With infertility

43(20.8%) | 164(79.2%) | 207(100%)

problem
Randomly 23(11.4%) | 178(88.6%) | 201(100%) 655 | 0011 | 203
Total 66(16.2%) | 342(83.8%) | 408(100%)

The seroprevalence of bovine brucellosis in the East Nile There was significant association between the area and
area was 24.7%, while that in Bahri north was 10.6%. the prevalence of brucellosis, and the relative risk of a
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cow to be serologically positive for brucellosis from East
Nile is twice that of Bahri north area, table (8).
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Table (8): The association between Brucella and area of sampled cows.

Location __Brucella___ Total | Chi\S | Sig | Riskvalue
Positive Negative
East Nile 40(24.7%) 122(75.3%) 162(100%)
Bahri north 26(10.6%) 220(89.4%) 246(100%) 14.46 | 0.000 2.3
Total 66(16.2%) 342(83.8%) 408(100%)
The seroprevalence of brucellosis in cows with (RB), retained placenta (RP), reproductive infection (RI)

reproductive problem was 26(60.5%), 3 (7%), 10
(23.2%) and 4 (9.3%) from cows with repeat breeding

and abortion (Ab) respectively, figure (1).
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Figure (3): The Seroprevalence of brucellosis in cows with reproductive proble.

All gram +ve bacteria isolated in this study were
sensitive  to  Vancomycine,  Gentamycine and
Amoxyclave. On the other hand Staphylococcus aureus
and Staphylococcus epidermis were sensitive to
tetracycline but the Streptococcus spp had lower
sensitivity to tetracycline. Streptococcus fecalis was
sensitive to Ciprofloxacin, Streptococcus pnuemone and
Streptococcus pyogen sensitive to Erythromycin. All
gram +ve bacteria were resistant to Fusidic Acid,
Chloroamphenicole  and  Penicillin G except
Streptococcus pyogen which was sensitive Penicillin G.

Gram negative bacteria isolated from dairy cows, were
sensitive to Ciprofloxacine, Ampcilline, Gentamycine
and Cotrimoxazole but with lower sensitivity to
Chloramphincole, Tetracycline, Nitrofurantole,
Streptomycine and Colictin. Escherchichia coli were
sensitive to Nalidixic.

DISCUSSION

The main objective of this study was to investigate the
risk factors and bacterial infections associated with
reproductive failure in dairy cows, The organisms
isolated in this study from bovine reproductive tract were
39.1% Staphylococcus spp, (62.5% Staphylococcus
aureus and 37.5% Staphylococcus epidermis), 27.2%
Streptococcus spp, (54.7% Streptococcus pyogen, 24.7%
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Streptococcus Pnemonea and 20.6% Streptococcus
fecalis.), (25.2%) E.coli spp and (8.5%) psuedomonas
spp. This result was matching with the result obtained by
(Sadig, 2010), who stated that the most common
bacterium isolated from postpartum cow’s vaginal swabs
were Staphylococcus spp, Streptococcus spp and E. coli,
he also reported that Staphylococcus aureus was the
most common bacteria isolated in Khartoum University
Farm in Sudan, that may be due to improper hygienic
practices during milking or improper personal hygiene
during parturition or placenta removal therefore
Staphylococcus aurous play important role in
reproductive failure. This finding was almost in line with
other finding obtained by (Casarin et al., 2018), who
evaluated the reproductive tract of slaughtered cows with
vaginitis, cervicitis, and endometritis, the bacteria
isolated in their study were, Trueperella pyogenes,
Escherichia  coli, Enterococcus  faecalis and
Staphylococcus epidermidis.

This study revealed that the major isolated bacteria from
repeat breeder cows were Staphylococcus spp,
Streptococcus spp, E.coli spp and Psuedomonas spp.
This was partially in agreement with result reported by
(Gani, et al., 2008), who stated that the bacteria isolated
from uterine samples collected from cows suffering from
repeat breeding were; Staphylococcus (predominant)
followed by Bacillus, E. coli and Pseudomonas.
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Sharma et al., (2009), collected samples from the
cervical mucus of repeat breeder cows in India; the
dominant bacterial isolates were, Escherichia coli,
Staphylococcus aurous and Pseudomonas aeruginosa,
but they isolated other bacterial species such as Bacillus
spp., Proteus spp., Enterobacter spp., and
Corynebacterium spp.

In this study the main isolated bacteria from reproductive
infection cows were Staphylococcus spp, Streptococcus
spp, E. coli and Psuedomonas spp, was similar to other
results reported by (Konigsson, 2001). Also the current
result was in line to other findings reported by (Williams,
2005, Seals, et al., 2002, Knudsen, et al., 2014 and
Azawi 2008); they identified Bacteroides spp.,
Fusobacterium  necrophorum,  Escherichia  coli,
Streptococcus spp., Clostridia spp., Pseudomonas
aeruginosa, and Staphylococcus spp as the bacteria most
likely to be associated with bovine uterine infection.

In this study the seroprevalence of brucellosis using the
Rose Bengal plate test (RBPT) was found to be 16.2%,
This finding was lower than other result reported by
(Salman and Nasri 2012) and (Angara, et al., 2016) they
showed that the prevalence rate of bovine brucellosis in
Khartoum State was found to be 27.5% and 27.2%
respectively, the lower prevalence rate in this study may
be due to culling of cows with positive brucellosis and
the improvement in the hygienic practices in dairy farms.
In this study cows with reproductive problems got higher
prevalence rate of brucellosis (20.8%) when compared to
that randomly selected (11.4%), this difference was
found to be statistically significant with (p < 0.05), and
the relative risk of problematic cow to get brucellosis is
twice the randomly selected cows, that means
reproductive problems may be due to brucellosis, or
infected cows were more sensitive to brucellosis than
other non-infected cows. The seroprevalence of bovine
brucellosis in the East Nile locality was higher 24.7%,
than that in Bahri north locality 10.6%. This difference
was of highly statistical significance; the risk of a cow to
be serologically positive for brucellosis from East Nile is
twice that of northern Bahri, This finding was
disagreeing with (Angara et al., 2016); they recorded the
prevalence of bovine brucellosis in the Nile East locality
was 23.4%, while that in Bahri North locality was
30.5%. Also the present result was not in line with the
result obtained by (Elfadil, 2012), who reported the
prevalence rate of bovine brucellosis in the East Nile
locality 10.85%. the higher Sero-prevalence of bovine
brucellosis in the East Nile locality compared to Bahri
north locality, may be due to the fact that farmer in Bahri
North were more educated and aware of the
consequences of brucellosis than farmer in the East Nile
locality, in addition most farms in East Nile complexes
were crowded and more adjacent to each other and
sometime use the same bull for insemination.

Tests for antimicrobial sensitivity in this study revealed
that Gram-positive and Gram-negative isolates were
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sensitive to Gentamycine and Ciprofloxacin, this finding
agrees with other result reported by (Fisher et al., 2005),
they found that the Gentamycine appeared to be a
rational antibiotic choice for intra uterine infusion and
Enrofloxacin, one of the fluoroquinolones, is active
against Gram-positive and Gram-negative organisms.
Also agrees with results recorded by (Singh et al., 2014
and Resum and Singh 2016), they reported that the
Gentamycine, Enrofloxacin and Cephalexin antibiotics
remain a drug of choice on the reproductive performance
of repeat breeder cows.

In this study tetracycline was found to be of lower
sensitivity in both Gram-positive and Gram-negative
bacteria except for Staphylococci. This may be due to the
excessive use of Tetracycline in dairy farms. Generally
most farms that visited in this study uses Oxytetracycline
to treat uterine infection via intrauterine infusion or
intramuscular administration with lower doses for less
than 3 days that emphasized lower sensitivity to
Tetracycline in this study. This result was in agreement
with the result detected by (Okker et al., 2002 and Smith
and Risco, 2002), they suggests that parenteral
Oxytetracycline is a poor treatment for postpartum
metritis.  In  conclusion  Staphylococcus  spp,
Streptococcus spp and E. coli were the most common
bacterium isolated from cows with reproductive problem
and brucellosis was higher in cows with reproductive
problems.
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