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Background: It is accepted that bovine genital infections particularly non-

specific infections account for large number of pregnancy failure in cows after 

artificial insemination. 

Objectives: To Isolate and identify bacteria species colonize the genital tract of 

heifers and multiparous cows during the estrus cycle. 
 

Abstract: 

    This study was conducted at the Veterinary Clinic for Artificial Insemination 

and Genital Diseases in Balad district for the period from 1st. January/2011 to 

30th. June/2011. Vaginal aspirates were collected from vaginal fornix of cows 

during the estrus cycle attending the clinic for artificial insemination using 

frozen semen. A total of 90 cows were included, 60 of which were multiparous 

and 30 cows were heifers.  The aspirate materials were streaked on Blood agar 

and MacConkey agar plates. Bacterial isolation and identification was based on 

standard bacteriological criteria. 

    The study revealed that S. aureus was the most frequently isolated from 

heifers (36.7%), followed by E.coli (30.0%) and proteus spp. (6.7%). Whereas, 

8 (26.6%) were culture negative. In multiparous cows, the highest bacterial 

isolates were E. coli (38.3%), and S. aureus (20.0%). Mixed bacterial growth 

was found in 40% of multiparous cows and 5 (8.3%) were culture negative. 

Multiparous cows with five previous deliveries had highest isolation rate 

(32.7%). 
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Introduction: 

    The economy of dairy cows is 

largely depending on pregnancy rate 

after insemination. One of the major 

constraints of profitable dairy cows 

is low conception rate (1,2). It has 

been reported that probability of 

conception was lowered in cows 

with uterine and foot health 

problems (33.9%), in multiparous 

cows (34.1%), and in cows in the 

summer (29.1%), but no interactions 

with mastitis were detected (3). 

However, it is accepted that bovine 

genital infections particularly non-

specific infections account for large 

number of pregnancy failure in cows 

(4). Bacterial infection is the most 

important among the various causes 

of the subfertility (5,6). Such 

conditions may cause cervicitis or 

endometritis to various degrees that 

in turn may lead to embryonic death 

and repeat breeding problems (7,8). 

These infections affect the fertility 

by altering the uterine environment 

resulting in impairment of sperm 

transport, sperm death and hostile  

 

environment to the subsequent 

development and maintenance of the 

conceptus leading to their death 

(2,9,10).  

    (11) in their study to determine 

the non-specific aerobic and 

anaerobic bacteria causes of 

endometritis causing repeat breeding 

of cycling Iraqi buffalo cows at 

Nineveh province, reported that the 

most prevalent bacteria in uterine 

lumen were E. coli (23%), 

Archanobacterium pyogenes (13%) 

and Staphylococcus aureus (10%). 

The present study was conducted to 

identify bacterial flora colonize 

genital tract of dairy cows. 

 

Materials and methods: 

    Specimens included in this study 

were collected at the veterinary 

clinic for Artificial Insemination and 

Genital Diseases in Balad district for 

the period from 1
st
. January/2011 to 

30
th

. June/2011. Vaginal aspirates 

were collected from vaginal fornix 

of cows during the estrus cycle 
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attending the clinic for artificial 

insemination using frozen semen. A 

total of 90 cows were enrolled in this 

study, 60 of which were multiparous 

and the another 30 cows were 

(heifers). The multiparous cows 

include those with one, two, three, 

four and five previous pregnancies.  

    About 3-5 milliliters of High 

vaginal aspirate was collected using 

vaginal speculum and sterile catheter 

by expert veterinarians. The aspirate 

was poured in sterile test tubes 

containing sterile Nutrient broth as 

transport media. The test tubes were 

placed in cool box and transport to 

the microbiology laboratory as soon 

as possible. In the laboratory, the test 

tubes were left for 1 hour in the 

incubator at 37 
0
C, then each aspirate 

material was streaked on Blood agar 

and MacConkey agar plates using 

sterile bacteriological loop. The 

plates were incubated at 37 
0
C for 

overnight. Bacterial identification 

was based on colonial morphology, 

Gram's stained smear, and 

biochemical reactions according to 

the methods described by (4).  

 

Results: 

    Table (1) showed that 22(73.4%) 

of specimens collected from heifers 

were yielded bacterial growth, while 

8(26.6%) of the specimens were 

negative.  The rate of different 

bacterial types isolated from heifers 

cows were as follows;  S. aureus 

(36.7%), followed by E.coli (30.0%) 

and proteus spp (6.7%). 

 

Table (1): Isolation rate of bacterial species from heifers cows. 

 

Type of bacterial isolate No. % 

S. aureus 11 36.7 

E. coli 9 30.0 

Proteus spp. 2 6.7 

No growth 8 26.6 

Total 30 100 

 

  

Regarding the multiparous cows, the 

results in table (2) showed that 55 

(91.7%) of the specimens yielded 

bacterial growth, 4(6.7%) of them 

revealed mixed growth (E. coli and 

proteus spp.). E. coli was the most 

prevalent bacteria with an isolation 

rate (38.3%), followed by S. aureus 

(20.0%) and proteus spp. (10.0%). 

Other bacteria in order and 

frequency were pseudomonas spp., 

Klebsiella spp., Bacillus spp., with 

an isolation rates 5.0%, 5.0% and 

6.7% respectively. 
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Table (2): Isolation rate of bacterial species from multiparous cows. 

 

Type of bacterial isolate No. % 

E. coli 23 38.3 

S. aureus 12 20.0 

Proteus spp. 6 10.0 

Pseudomonas spp. 3 5.0 

Klebsiella Spp. 3 5.0 

Bacillus subtalis 4 6.7 

Mixed growth 4 6.7 

No growth 5 8.3 

Total 60 100 

 

The distribution of the type of 

bacterial isolates according to the 

number of previous deliveries was 

shown in table (3). Among the total 

55 bacterial isolates, E. coli was 

appeared to be the most frequently 

isolated bacteria from all cows 

included in the study regardless the 

number of previous deliveries. 

However, the highest number of 

isolates was recovered from 

multiparous cows. 

 

Table (3): Frequency of bacterial isolates according to number of previous 

pregnancies. 

 

Type of bacterial 

isolate 

No. of previous pregnancies 

1 2 3 4 5 

No.(%) No.(%) No.(%) No.(%) No.(%) 

E. coli 3 (60.0) 5 (62.5) 2 (16.7) 6 (50.0) 7 (38.8) 

S. aureus 0 1 (12.5) 3 (25.0) 2 (16.7) 6 (33.3) 

Proteus spp. 1 (20.0) 0 2 (16.3) 1 (8.3) 2 (11.1) 

Pseudomonas spp. 0 0 1 (8.3) 1 (8.3) 1 (5.5) 

Klebsiella spp. 0 1 (12.5) 1 (8.3) 0 1 (5.5) 

Bacillus spp. 1 (20.0) 0 2 (16.7) 1 (8.3) 0 

Mixed growth* 0 1 (12.5) 1 (8.3) 1 (8.3) 1 (5.5) 

Total 5 (9.1) 8 (14.5) 12 (21.8) 12 (21.8) 18 (32.7) 

 Mixed growth includes E.coli and proteus spp. 

 

Discussion: 

    Factors that affect the rate of 

success of artificial insemination in 

cows are diverse. Genital tract 

colonization or infection by aerobic  

 

or anaerobic bacteria or even the 

presence of mycoflora undoubtedly 

constitutes one of these factors 

(4,7,8,12). In the present study, the 
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vaginal fornix area of 73.3% of 

heifers and 91.7% of multiparous 

cows was found to be colonized by 

different aerobic bacteria. In heifers, 

S. aureus was found the most 

prevalent bacteria, while E. coli was 

found to be the highly prevalent 

bacteria among multiparous cows. 

These results were consistent with 

that of(9) who found that bacteria 

was detected in uterine specimens 

from 62.2% of repeat breeding cows 

compared to 28.6% from normal 

fertile cows, and the most common 

bacterial isolates was staphylococcus 

spp. The difference in the rate of 

isolation certainly related to the site 

of specimen collection.  

    In the present study, the isolation 

rate was higher than that reported by 

(13) who found that 53.9% of swabs 

collected from the vaginal fornix of 

multiparous cows were culture 

positive, while 46.1% were negative. 

The increment in the isolation rate 

obtained in the present study 

(73.4%) in heifers and (91.7%) in 

multiparous cows may be attributed 

to primitive unhygienic housing and 

breeding of cows other factors may 

include sample size, techniques of 

sample collection and culturing. On 

the contrary, the present results were 

consistent with that of(14) who 

reported that out of 383 vaginal 

cervix swabs collected from post-

puerperal cows, 88.3% were 

positive. In 3.4% of swabs 

pathogenic gram-positive and in 

16.7% pathogenic gram-negative 

microorganisms were found. The 

percentage of positive vaginal swabs 

did not differ between pregnant and 

non-pregnant animals. Our results 

were also concordant with previous 

Iraqi study found that E. coli was the 

most prevalent bacterial flora among 

multiparous cows (11). These 

variations are not surprising, since 

sanitation, environmental conditions, 

breeding system and the general 

condition of animals play role in the 

colonization rate of vagina by 

bacteria (15). On the other hand, the 

current results are in agreement that 

as the number of previous delivaries 

increase, the rate of bacterial 

colonization in the vagina may 

increase (6,7,8). 

    Bacteria on the vaginal and 

cervical mucosa in cattle involve a 

wide range of species. Although the 

bacteria recovered in the present 

study cannot be considered as 

pathogenic, since the specimens 

were collected from cows attending 

for artificial insemination and had no 

complain. However, these bacteria 

may become so whenever a suitable 

environment is become available. 

Therefore, to increase the rate of 

success of artificial insemination in 

dairy cows particularly among 

multiparous cows, carful 

investigation of the vaginal mucous 

for bacterial colonization and 

management may be helpful. 

 

Conclusion: High colonizing rate of 

genital tract of heifers and 

multiparous cows was found to be 

due to different bacterial species. 

 

 



Kufa Journal For Veterinary Medical Sciences                Vol. (3)              No. (1)              2012 

 

10 

References: 

1- Shamsuddin, M.; Bhuyan, 

M.M.; Sikder, T.K.; Sugulle, A.H.; 

Chandra, P.K. and Alam, 

M.G.(2001). Constraints limiting the 

efficiency of artificial insemination 

of cattle in Bangladesh. Int.Atom. 

Energ.Agen. 1220: 9-27. 

 

2- Demetrio, D.G.; Santos, R.M.;  

Demetrio, C.G. and Vasconcelos, 

J.L. (2007). Factors affecting 

conception rates following artificial 

insemination or embryo transfer in 

lactating Holstein cows. J. Dairy Sci. 

90 (11): 5073-82. 

 

3-   Lavon, Y.; Ezra, E.; Leitner, 

G.and Wolfenson, D. (2011). 

Association of conception rate with 

pattern and level of somatic cell 

count elevation relative to time of 

insemination in dairy cows. J. Dairy 

Sci. 94 (9): 4538-45. 

 

4-   Songer, J.G. and Post, K.W. 

(2005). Veterinary Microbiology: 

Bacterial and fungal agents of 

animal disease. 1st. Ed. Elsevier 

Saunders, Missouri-USA. 

 

5- Ricardo, C. C.; Santos J.E.; 

Reynold, J.P.; Cerri, R.L.; Juchem, 

S.O. and Overton, J.M. (2004). 

Factors affecting conception rate 

after artificial insemination and 

pregnancy loss in lactating cows. 

Anim. Reprod. Sci. 84: 239- 255. 

 

6-   Williams, E.J.; Fischer, D.P.; 

Pfeiffer, D.U.; England, G.C.; 

Noakes, D.E.; Dobson, H. and  

 

Sheldon, I.M.(2005). Clinical 

evaluation of postpartum vaginal 

mucus reflects uterine bacterial 

infection and the immune response 

in cattle. Theriogenology. 63(1):102-

17. 

 

7-   Plontzke, J.; Madoz, L.V.; 

De la Sota, R.L.; Drillich, M. and 

Heuwieser, W. (2010). Subclinical 

endometritis and its impact on 

reproductive performance in grazing 

dairy cattle in Argentina. Anim. 

Reprod. Sci. 122(1-2):52-7.  

 

8-   Salasel, B.; Mokhtari, A. and 

Taktaz, T. (2010). Prevalence, risk 

factors for and impact of subclinical 

endometritis in repeat breeder dairy 

cows. Theriogenology.74(7):1271-8.  

 

9-   Gani, M.O.; Amin, M.G.; 

Alam, M.G.; Kayesh, M.E.; Karim, 

M.R.; Samad, M.A. and Islam, M.R. 

(2008). Bacterial flora associated 

with repeat breeding and uterine 

infections in dairy cows. Bangl. J. 

Vet. Med. 6(1): 79-86. 

 

10- Inchaisri, C.; Jorritsma, R.; 

Vernooij, J.; Vos, P.; van der 

Weijden, G. and  Hogeveen, H. 

(2011). Cow Effects and Estimation 

of Success of First and Following 

Inseminations in Dutch Dairy Cows. 

Reprod. Domest. Anim. 10:1439-43. 

 

11- Azawi, O.I.; Omran, S.N. and 

Hadad, J.J. A study of endometritis 

causing repeat breeding of cycling 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Demetrio%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Santos%20RM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Demetrio%20CG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vasconcelos%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vasconcelos%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lavon%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ezra%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Leitner%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Leitner%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wolfenson%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Williams%20EJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fischer%20DP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pfeiffer%20DU%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22England%20GC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Noakes%20DE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dobson%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sheldon%20IM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pl%C3%B6ntzke%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Madoz%20LV%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20la%20Sota%20RL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Drillich%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Heuwieser%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Salasel%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mokhtari%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Taktaz%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Inchaisri%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Jorritsma%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vernooij%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Vos%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20der%20Weijden%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20der%20Weijden%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hogeveen%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Azawi%20OI%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Omran%20SN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hadad%20JJ%22%5BAuthor%5D


Kufa Journal For Veterinary Medical Sciences                Vol. (3)              No. (1)              2012 

 

19 

Iraqi buffalo cows.(2008). Reprod. 

Domest. Anim. 43(6):735-43. 

 

12- Garoussi, M.T.; Khosrave, 

A.R. and Havareshti, P. (2007). 

Mycoflora of cervicovaginal fluids 

in dairy cows with or without 

reproductive disorders. 

Mycopathologia.164(2):97-100. 

 

13-  Zambrano-Nava, S.; Boscán-

Ocando, J. and Nava, J. (2011). 

Normal bacterial flora from vaginas 

of Criollo Limonero cows. Trop. 

Anim. Health. Prod. 43(2):291-4.  

 

14-  Petit, T.; Spergser, J.; 

Rosengarten, R. and Aurich, J. 

(2009). Prevalence of potentially 

pathogenic bacteria as genital 

pathogens in dairy cattle. Reprod. 

Domest. Anim. 44(1):88-91. 

 

15- Sheldon, I.M. and Dobson, H. 

(2004). Postpartum uterine health in 

cattle. Anim. Reprod. Sci. 82-

83:295-306. 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garoussi%20MT%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khosrave%20AR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khosrave%20AR%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Havareshti%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Zambrano-Nava%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bosc%C3%A1n-Ocando%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bosc%C3%A1n-Ocando%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nava%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Petit%20T%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Spergser%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosengarten%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aurich%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sheldon%20IM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dobson%20H%22%5BAuthor%5D

