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Introduction 
 

Optimum reproductive performance is 

essential for well managed and profitable 

dairy farms (Nebel and Jobst, 1998). Fertility 

of cow is affected by many specific and 

nonspecific pathogens of the genital tract. 

Cervical mucus discharge (CMD) is a 

A study was carried out on vaginal secretions/aspirates from infertile (acyclic and 

endometritic) crossbred cows from field and healthy cyclic as well as pregnant crossbred 

cows of University farm to identify the vaginal microorganisms based on routine cultural 

examination. The work was carried out on total 36 crossbred cows covering six each 

regular cyclic (proestrus, estrus, metestrus, diestrus), acyclic, endometritic and 3, 6 and 9 

months pregnant animals. The samples of cervico-vaginal mucus/discharge during estrus/ 

endometritis, and vaginal washings during other phases of estrous cycle as well as 

pregnancy were collected aseptically using syringe and pipette method. The samples 

obtained were soon processed for cultural isolation on Blood agar and MacConkey agar, 

and identified using Gram’s staining and biochemical tests. Bacteria were recovered from 

all 54 vaginal samples (100%) of cows with different physio-pathological status. During 

the follicular phase of estrous cycle, the most predominant bacteria isolated were Bacillus 

Spp., followed by Corynebacterium Spp., Staphylococcus Spp. and Streptococcus Spp., 

whereas during luteal phase the most predominant bacteria were Staphylococcus Spp. 

followed by Corynebacterium Spp., Bacillus Spp., E. coli and Streptococcus Spp. The 

most predominant vaginal bacterial isolates during pregnancy in descending order were 

Staphylococcus Spp., Bacillus Spp., Streptococcus Spp., Klebsiella, E. coli and 

Pseudomonas.  The vaginal aspirates of acyclic cows contained Streptococcus Spp., 

Bacillus Spp. and Staphylococcus Spp., Corynebacterium Spp., E. coli, and Micrococcus, 

whereas in endometritis the major isolates were Staphylococcus Spp., Bacillus Spp., 

Streptococcus Spp., E. coli, Salmonella and Corynebacterium. The findings reflected rich 

bacterial diversity in the vagina of crossbred cattle with varied physio-pathological 

conditions. 
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mechanical barrier against pathogens of the 

uterus. CMD of cows and heifers with 

abnormal appearance in estrous cycle is one 

of the factors that farmers or inseminators 

consider as a suppressor of reproductive 

performance (Mahmoudzadeh et al., 2001). 

Endometritis in cows, characterized clinically 

by the presence of pus in the vagina (Sheldon 

et al., 2002) is associated with lower first 

service conception rate, increased open days, 

and more culls for failure to conceive 

(LeBlanc et al., 2002). According to various 

researchers (Fernandez et al., 2006), the 

normal vaginal microflora mostly comprises 

aerobic bacteria (Staphylococcus, 

Streptococcus and coliforms), anaerobic 

bacteria (Lactobacillus, Fusobacterium, and 

Pepto-streptococcus) and proportionately less 

fungi (Aspergillus and Penicillium). 

Enterobacteriaceae, especially E. coli have 

been isolated from the urogenital tract of 

cattle in low numbers (Otero et al., 2000). 

Nevertheless, E. coli is well known to cause 

endometritis and infertility in cattle (Sheldon 

et al., 2002). The present work was aimed to 

know the normal bacterial flora from the 

genital discharges/aspirates of normal cyclic 

and pregnant cows, as well as those suffering 

from anestrus and endometritis to establish 

their relation with the status of reproduction. 

 

Materials and Methods 

 

The investigation was carried out on the 

vaginal secretions/aspirates of infertile 

crossbred cows under field from village 

Chikhodra of Anand taluka and healthy cyclic 

as well as pregnant crossbred cows of 

Livestock Research Station, AAU, Anand 

from August 2017 to June 2018. The work 

was carried out on total 36 crossbred cows 

covering six each regular cyclic (proestrus, 

estrus, metestrus, diestrus), acyclic, 

endometritic and 3, 6 and 9 months pregnant 

animals. The samples of cervico-vaginal 

mucus during estrus, and vaginal washings 

during other phases of estrous cycle, i.e., 

proestus, metestrus, diestrus, and anestrus as 

well as pregnancy were collected aseptically, 

using sterilized 10 ml glass pipette and 60 ml 

syringe, employing recto-vaginal technique of 

Panangala et al., (1978). Similarly the vaginal 

discharge samples from endometritic cows 

were also obtained aseptically. For obtaining 

vaginal mucus / discharge / washing, the 

pointed end of glass pipette was connected to 

a 60 ml syringe with rubber junction. For 

animals other than in estrus or endometritic, 

30 ml sterile normal saline solution was first 

infused in the vaginal fornix, massaged per 

rectally for few minutes and was again 

aspirated with the same pipette aseptically.  

 

The vaginal samples (n=54) obtained were 

processed for cultural isolation within an hour 

of collection. The aim of study was to identify 

the vaginal microorganism during different 

physio-pathological conditions of cattle based 

on routine culture of vaginal samples on 

blood agar and MacConkey agar plates 

(Cruickshank, 1965). The isolates obtained 

were subjected to detailed identification using 

Gram’s staining and biochemical tests such as 

oxidase, KOH and catalase tests. The results 

of DNA extracted from all the vaginal 

samples and its metagenomics up to phyla, 

genera and species obtained using NGS and 

MG RAST library have been reported 

separately (Patel, 2018). The per cent 

frequency of various isolates obtained from 

different samples was worked out and is 

reported in this paper.  

 

Results and Discussion 

 

The details of vaginal bacterial flora of 

crossbred cows obtained on cultural 

examination during different phases of estrous 

cycle, anestrum, endometritis and 3, 6 and 9 

months pregnancy are furnished in Table 1. 

Bacteria were recovered from all 54 vaginal 

samples (100%) of cows with different 
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physio-pathological status. In all, 170 

bacterial isolates were obtained from 54 

samples. 

 

Bacterial isolates from vagina of cyclic 

cows 

 

During the follicular phase (proestrus and 

estrus) of estrous cycle, the most predominant 

bacteria isolated were Bacillus Spp. (22.58%) 

followed by Corynebacterium Spp., 

Staphylococcus Spp. and Streptococcus Spp. 

(19.35% each), E. coli and Salmonella (6.45% 

each), and Micrococcus and vaginal yeast 

(3.23% each), making 18.24 per cent of the 

total 170 bacterial isolates. During luteal 

phase (metestrus and diestrus) of estrous 

cycle, the most predominant bacteria were 

Staphylococcus Spp. (19.05%) followed by 

Corynebacterium Spp. (14.29%), Bacillus 

Spp., E. coli and Streptococcus Spp. (11.90% 

each), Micrococcus (9.52%), Salmonella 

(7.14%), and Klebsiella, Proteus and vaginal 

yeast (4.76% each), making 24.71 per cent of 

the total 170 bacterial isolates. Thus, based on 

the total bacterial isolates of estrous cycle, 

follicular and luteal phase constituted 42.47 

and 57.53 per cent, respectively. These 

findings supported the common consensus 

that the estrogenic phase of cycle inhibits 

vaginal bacterial isolates through improved 

local defense mechanism. In the present 

study, E. coli, Staphylococcus, Streptococcus, 

Corynebacterium Spp., Bacillus Spp., 

Salmonella, Micrococcus and Yeast were the 

commonest isolates throughout the estrous 

cycle of cows. However, Proteus and 

Klebsiella were not isolated during follicular 

phase, but were isolated during luteal phase of 

the estrous cycle. These organisms could, 

therefore, be considered as a part of the 

normal vaginal bacterial flora of the cow. The 

stage of the cycle did not alter the types of 

bacteria isolated, but increased numbers were 

present in luteal phases of the estrous cycle 

and pregnancy.  

During estrous cycle, the dominance of the 

estrogen during the follicular phase of estrous 

cycle, increases the rate of migration of 

leucocyte into the uterine lumen and thus 

increases the bactericidal activity. El-Jakee et 

al., (2008) isolated 22.47 per cent bacteria 

during follicular phase and 77.53 per cent 

during luteal phase of normal estrous cycle. 

However, Vlcek and Svobodova (1985) 

reported comparable findings of 40.90 per 

cent samples with bacterial isolates during 

follicular phase and 35.36 per cent during 

luteal phase of normal cycle. In the present 

study, bacteria were recovered from all 

(100%) of the 24 samples of cyclic crossbred 

cows (Table 1). Similar results were also 

obtained by El-Jakee et al., (2008), who 

reported bacterial culture from 100 per cent of 

vaginal samples during normal estrous cycle. 

However, these findings are in contrary to the 

previous reports of 53.9 (Ocando et al., 2010; 

Zambrano-Nava et al., 2011) and 54.5 (Ahuja 

et al., 2017) per cent cultural positive samples 

from normal fertile cows. 

 

Bacterial isolates from vagina of acyclic 

and endometritic cows 

 

The vaginal aspirates of acyclic cows were 

positive for Streptococcus Spp. (22.22%), 

Bacillus Spp. and Staphylococcus Spp. 

(16.67% each), Corynebacterium Spp., E. 

coli, and Micrococcus (11.11% each), and 

Salmonella and Klebsiella (5.56% each), 

constituting 10.59 per cent of the total 

bacterial isolates, whereas the vaginal 

discharges of endometritis cows, showed 

Staphylococcus Spp. (17.39%), Bacillus Spp., 

Streptococcus Spp., E. coli, Salmonella and 

Klebsiella (13.04% each), and 

Corynebacterium Spp. and Proteus (8.70% 

each), constituting 13.53 per cent of the total 

bacterial isolates. This higher frequency of 

bacterial isolates from cases of endometritis is 

justified due to apparent genital infection.  
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Table.1 Cultural isolates from vaginal discharges/aspirates of crossbred cows during different reproductive  

physio-pathological status (n=6 each) 

 

 

Stage   Isolated organisms Total 

no. of 

isolates 
  Bacillus 

Spp. 

Corynebact- 

erium Spp. 

E.coli Klebsiella Pseudo-

monas 

Staphylo-

coccus 

Salmonella Strepto- 

coccus 

Micro-

coccus 

Yeast Proteus 

F
o

ll
ic

u
la

r
 

P
h

a
se

 

Proestrus No. 4 3 2 0 0 3 1 3 0 0 0 16 

% 25.00 18.75 12.50 0.00 0.00 18.75 6.25 18.75 0.00 0.00 0.00 9.41 

Estrus No. 3 3 0 0 0 3 1 3 1 1 0 15 

% 20.00 20.00 0.00 0.00 0.00 20.00 6.67 20.00 6.67 6.67 0.00 8.82 

L
u

te
a

l 

 P
h

a
se

 

Metestrus No. 3 4 2 0 0 4 2 3 2 0 0 20 

% 15.00 20.00 10.00 0.00 0.00 20.00 10.00 15.00 10.00 0.00 0.00 11.76 

Diestrus No. 2 2 3 2 0 4 1 2 2 2 2 22 

% 9.09 9.09 13.64 9.09 0.00 18.18 4.55 9.09 9.09 9.09 9.09 12.94 

  Acyclic No. 3 2 2 1 0 3 1 4 2 0 0 18 

% 16.67 11.11 11.11 5.56 0.00 16.67 5.56 22.22 11.11 0.00 0.00 10.59 

  Endometritic No. 3 2 3 3 0 4 3 3 0 0 2 23 

% 13.04 8.70 13.04 13.04 0.00 17.39 13.04 13.04 0.00 0.00 8.70 13.53 

P
re

g
n

a
n

t 

3 Months No. 4 0 3 3 2 4 2 3 0 0 1 22 

% 18.18 0.00 13.64 13.64 9.09 18.18 9.09 13.64 0.00 0.00 4.55 12.94 

6 Months No. 3 2 0 2 2 3 2 3 0 0 2 19 

% 15.79 10.53 0.00 10.53 10.53 15.79 10.53 15.79 0.00 0.00 10.53 11.18 

9 Months No. 2 0 2 2 1 4 0 2 1 0 1 15 

% 13.33 0.00 13.33 13.33 6.67 26.67 0.00 13.33 6.67 0.00 6.67 8.82 

 Total No. 27 18 17 13 5 32 13 26 8 3 8 170 

% 15.88 10.59 10.00 7.65 2.94 18.82 7.65 15.29 4.71 1.76 4.71 100.00 
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The bacterial species isolated in the present 

study from acyclic cows (100%) agreed with 

previous reports of El-Jakee et al., (2008) and 

Wagener et al., (2015). Similarly, the results 

of endometritis samples are in agreement with 

the findings of El-Kader and Shehata (2001) 

and Barman et al., (2013). However, these 

findings are in contrary to Patel et al., (2009), 

Moges et al., (2013) and Udhayavel et al., 

(2013). They reported only 55 to 92 per cent 

samples showing bacterial growth in 

endometritic crossbred cows. Some 

researchers (Cohen et al., 1996; Petit et al., 

2009) however isolated Arcanobacterium 

pyogenes and Actinomyces pyogenes as the 

most predominant bacteria. In a recent study 

on crossbred cows with puerperal 

endometritis (25±2 days, n=30) and repeat 

breeding (n=40), only 63.3 and 70 per cent 

cows, respectively, yielded mixed bacterial 

isolates, whereas the rest of the samples were 

sterile (Raval et al., 2018). From the above 

discussion it is easily understood that most of 

the endometritic and pyogenic cases and/or 

uterine infections are caused by E. coli, 

Staphylococcus Spp., Streptococcus Spp., 

Klebsiella Spp. and Proteus Spp. 

 

Bacterial isolates from vagina of pregnant 

cows 

 

The isolated bacteria from vaginal aspirates of 

3 months pregnant cows were Bacillus Spp. 

and Staphylococcus Spp. (18.18% each), 

Streptococcus Spp., E. coli and Klebsiella 

(13.64% each), Pseudomonas and Salmonella 

(9.09% each), and Proteus (4.55%), 

comprising 12.94 per cent of the total 

bacterial isolates. Another 11.18 per cent of 

the bacteria isolated were from six months 

pregnant cows with frequency of Bacillus 

Spp., Staphylococcus Spp. and Streptococcus 

Spp. as 15.79 per cent each, and 

Corynebacterium Spp., Pseudomonas, 

Klebsiella, Salmonella and Proteus 10.53 per 

cent each. Moreover, the vagina of nine 

months pregnant cows revealed 

Staphylococcus Spp. (26.67%), Bacillus Spp., 

Streptococcus Spp., E. coli and Klebsiella 

(13.33% each), and Micrococcus, 

Pseudomonas and Proteus (6.67% each, 

Table 1), constituting 8.82 per cent of the 

total bacterial isolates.  
 

In comparison to 100 per cent of vaginal 

samples of pregnant cows showing bacterial 

growth in present study, El-Kader and 

Shehata (2001) and Jadon et al., (2005) 

reported 92.30 and 89.90 per cent bacterial 

positive samples in pregnant cows. There was 

also decline in the frequency of vaginal 

isolates with advancing gestation as reported 

by El-Jakee et al., (2008), who found the most 

predominant isolates as E. coli followed by 

Micrococcus Spp. El-Kader and Shehata 

(2001) also isolated family 

Enterobacteriaceae as the most predominant 

bacterial isolates followed by untypable E. 

coli, Enterobacter aerogenes and Klebsiella 

oxytoca from the genital tract of pregnant 

cows. Jadon et al., (2005) isolated E. coli 

(17.7%), Klebsiella Spp. (5.81%), 

Staphylococcus (12.79%), and Bacillus Spp. 

(9.30%) from the genital tract of pregnant 

buffaloes (n=40). Further they also reported 

that more number of isolates was found in 

early stage (42.08%) than in last stage 

(15.83%) of gestation.  
 

It is thus concluded that the vaginal cavity of 

healthy cyclic and pregnant as well as acyclic 

and endometritic cows shows a dynamics of 

bacterial isolates according to ovarian/ 

endocrine status, signifying its role in physio-

pathology of reproduction in crossbred cattle. 
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