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Abstract 

The study was undertaken to evaluate the therapeutic efficacy of Escherichia coli LPS and Autologous 

plasma in 40 infectious repeat breeder cows. The animals were divided in 2 different groups viz. Group-I 

20 and Group-II 20 treated with E. coli LPS @ 100 mcg/ml activity in 30 ml sterile PBS and Autologous 

plasma @ 30ml in intrauterine route, respectively. The diagnosis was confirmed by estimation of pH, 

PMN cell count, White Side Test and Spinnbarkeit test, which indicated 90.00% cows having alkaline 

pH, PMN cell count >5% and all cases positive for White Side Test. Recovery rate after treatment were 

found as 16 (80.00%) and 13 (65.00%), respectively. The conception rate was found as 14 (73.68%) and 

10 (55.00%) in cows in Group-I and II, respectively. On conclusion, cows treated with E. coli LPS 

showed higher recovery rate. 
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Introduction 

A repeat breeder is usually defined as a female cow or buffalo that has not conceived after 

three or more successful services or artificial insemination, showing normal oestrus cycle with 

apparently healthy genitalia. The key to economically effective dairy farming is good dairy 

cow fertility (Amiridis et al., 2009) [1]. Puerperal diseases are thought to have a deleterious 

impact on postpartum reproductive success. Repeat breeding is also regarded as one of the 

most serious reproductive problems in cattle (Yusuf et al., 2010) [22]. 

Diagnosis of uterine infection in infectious repeat breeder cows is based on clinical testing and 

turbid vaginal discharge observation including pH evaluation, White Side test, PMNL cell 

count and antibiotic sensitivity test. In animals without signs of clinical endometritis, 

subclinical endometritis is diagnosed by measuring the proportion of neutrophils present in a 

sample collected by a small volume lavage of the uterine lumen or by means of cytobrush 

(Gilbert et al., 2005) [6]. 

The uterine defence mechanism (UDM) stops invading organisms from colonising the uterus 

under normal circumstances, but when this mechanism is disrupted or weakened, bacteria can 

colonise the uterus and cause endometritis. The physico-chemical properties of cervical mucus 

are disturbed by endometritis. Examining the appearance, consistency and pH of cervical 

mucus may be helpful in determining its cause. Antibiotics and antiseptics as well as hormonal 

therapy are used to treat endometritic cows (Vijayarajan et al., 2007) [21]. 

Immunomodulation to improve innate immune status is a new clinical approach for treating 

infectious repeat breeding animals, and a variety of immunomodulators such as autologous 

plasma, oyster glycogen, E. coli lipopolysaccharides, colostrum, colostral whey, levamisole, 

interleukin-8 human recombinant, Bacteria Free Filtrate (BFF), and leucotriene B4 can be 

used. Their dosages and administration regimens vary depending on the severity of the 

infection. 

Intra uterine use of autologous plasma along with leucocytes has been made to stimulate the 

uterine defense mechanism (UDM) by increasing opsonising capacity which enhances the 

phagocytic activity of polymorpho nuclear (PMNs) cells (Asbusy, 1984) [3]. We have also 

observed a significant reduction in bacterial load and decline in pH of CVM in endometritic 

cows following treatment with autologous plasma (Sarkar et al., 2015) [16]. In stressful 

animals, an increase in plasma cortisol level impairs neutrophil functions and thus increases 

susceptibility to bacterial infection. 

www.chemijournal.com


 

~ 27 ~ 

International Journal of Chemical Studies http://www.chemijournal.com 

Hence, the present study was aimed to determine the effect of 

therapies with E. coli LPS and autologous plasma in Repeat 

breeding cows in association with the recovery, conception 

rate and pregnancy rate. 

 

Material and Method 

Selection of animals 

In this research work, a total of 40 repeat breeder cows were 

selected. cows were attended with a history of at least 100 

days of calving and daily cyclicity but failure of conception 

within three inseminations or natural services. Endometritis, 

also considered to be the main cause of bovine repeat 

breeding, most frequently occurs during the postpartum 

period (Arthur et al. 1989) [2]. Animals reported as repeat 

breeders were examined at field level and laboratory 

investigation was attempted with data interpretation. 

 

Diagnosis 

Repeat breeder animals having turbid, cloudy discharges or 

admixtures of reddish, yellowish, greenish estrual discharges, 

altered feel of horns were evaluated on estrous phase for 

endometritis by Gynaeco-clinical analysis with pH estimation, 

White side test (WST), PMN cell count and Spinnbarkeit test. 

Thus, on diagnosis, 40 cows were found to be suffering from 

infectious endometritis. 

The white side test is the best field test for diagnosing the 

severity of non-specific bacterial infection of genitalia 

of repeat breeding cows and reported that 35.75%, 54.50%, 

6.50% and 3.25% of cases showed no colour, light yellow, 

yellow to dark yellow, respectively, resulting absence, mild, 

moderate and severe endometritis (Bhat et al., 2014) [4]. 

 

Collection of uterine swabs 

A good indicator of sterile genitalia is clear cervical mucus. 

Cervical mucus shows many specific characteristics, such as 

colour, consistency, viscosity, odour, appearance, through 

which female reproductive health can be evaluated. The 

cervical mucus must be clear, transparent, viscous, odourless 

and uniform for higher conception rates. Cervical mucus of 

each infectious repeat breeder cow was collected aseptically 

on the day of estrus from cervix directly by aspiration with 

sterile AI sheath and 20 ml syringe. The aspirated cervical 

mucus was transferred into sterile glass tube for further 

evaluation. 

 

Clinical evaluation 

pH of cervico-vaginal discharge was studied immediately 

after collection of the sample, with digital pH meter. Data was 

recorded and interpreted. The pH value in inflammatory 

conditions alters its normal range. revealed that in infectious 

conditions, the pH of cervical mucus is higher than average as 

he found a mean pH value of 8.027 ± 0.11 and 7.458 ± 

0.11, before and after treatment, respectively (Kumar et al., 

2011) [8].  

In the reproductive environment, altered cervical pH is an 

indication of changes. Therefore, in repeat breeder 

endometritic cases, cervical pH should be raised to normal to 

improve the rate of conception by appropriate treatment. 

The simplest method, which describes the degree of 

endometritis, is the white side test. White side test (WST) was 

carried out to analysis the grades of nonspecific bacterial 

infection of reproductive tract of repeat breeding cows by 

simple and rapid test under field condition. Each sample 

collected aseptically was mixed with equivalent volume of 

5% NaOH in a test tube and mixture was heated up to the 

boiling point. Result of the test was noted with change in 

color of mixture, where yellow coloring indicates as positive 

for endometritis and no change in color was confirmation of 

no uterine infection. 

 

Grouping of Animals and Treatment protocols 

Total 40 animals were divided equally in 2 different groups 

viz. Group-I (20 cow) and Group-II (20 cow) treated with E. 

coli LPS @ 100 mcg/ml activity in 30 ml sterile PBS and 

Autologous plasma @ 30ml in intrauterine route, respectively. 

 

Drugs used 

In the present study, as an immunomodulator, powdered 

Escherichia coli lipopolysaccharides (SIGMA, USA) were 

utilised. Lipopolysaccharides isolated through phenol 

extraction contain 10,000 endotoxin units per mg in the 10 mg 

serotype 026: B6. At the period of estrus, 100g of E. coli LPS 

was dissolved in 30 ml of PBS and delivered intrauterine. 

In a sterile conical glass flask, 80 ml of blood was collected 

from healthy cows via jugular vein puncture, with EDTA at a 

rate of 1.5 mg/ml of blood as an anticoagulant. To avoid 

coagulation of the collected blood, it was carefully mixed 

with anticoagulant. The plasma was separated by centrifuging 

the sample for fifteen minutes at 3000 rpm. The plasma was 

collected and stored in a sterile glass vial at -20°C until it was 

utilised. 

 

Result and Discussion 

The pH observations in selected infectious repeat breeder 

cows were recorded as per normal value i.e. mildly acidic 

(6.5-6.9), normal (7.0-7.5), mildly alkaline (7.6-8.0), 

moderately alkaline (8.1-8.5) and highly alkaline (8.6 and 

above). It was noted that 13 (32.50%), 22 (55.00%) and 5 

(12.50%) cows showed slightly, moderately and highly 

alkaline pH, respectively.  

In present research work (Group I) use of E. coli LPS @ 100 

mcg/ml activity in 30 ml sterile PBS was utilised for 

intrauterine therapy two times at 24 hr interval on the day of 

oestrus. The average pH, PMN cell count, Spinnbarkeit value 

and white side test of repeat breeder cows was 7.72±0.10, 

08±0.46, 9.2±0.27 cm and all positive for white side test, 

respectively. After treatment the (Group I) pH, PMN cells 

count and Spinnbarkeit value were found to be 7.26±0.04, 

3.18±0.27, and 16.93±0.33 cm. This finding was in agreement 

with (Puro, et al., 2017) [13] and Lawange et. al., (2018) [9] 

they were observed that pH of CVM in infectious repeat 

breeder cows before treatment was 8.50±0.07 and 8.24±0.09 

in both treatment groups, which was reduced after treatment 

to 7.22±0.04 and 7.27±0.03 in recovered cases under these 

groups, respectively. Average PMN cell counts in before 

treatment was 8.58±0.38 and after treatment 3.42±0.24, 

respectively (Pupalwad S., 2021) [12]. Thus, reduced number 

of PMN cells were confirmed the recovery of cases. The 

average spinnbarkeit value of estrual mucus from natural 

cyclic and repeat breeder cows studied was 14.40±0.30 cm 

and 11.81±0.45 cm, respectively Gohel et al., (2012) [7]. 

The decrease in CVM pH and bacterial load after E. coli LPS 

treatment could be attributable to an increase in phagocytosis, 

which would lead to infection clearance by boosting the 

uterine defence system. The bacteria were eliminated from the 

uterus by phagocytosis after E. coli LPS stimulated 

macrophages, which released interleukin-1 and interleukin-8, 

which boosted the production of granulocyte macrophage-

colony stimulating factor (GMCSF) enabling rapid 

recruitment of PMN cells into the uterus (Methai and 
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Rajasundaram, 2003) [10]. E. coli LPS also induced 

lymphocyte proliferation and local antibody synthesis, 

resulting in improved opsonization and phagocytosis (Vegad 

and Katiyar, 2001) [20]. 

White side test was shown to be negative in 16 (80.00%) 

recovery in (groups I) cow. Over all recovered cases next 

estrous artificial insemination was done. There was 14 

(73.68%) cow concived and 14 (70.00%) was pregnant, 

respectively. This finding is in agreement with (Desai et al., 

2018) [5] observed that following E. coli LPS infusion, 

80.00% animals were recovered recovered (Singh et al., 2003; 

Sarma, 2007), [19, 17], 78.00 per cent recovery observed (Saini 

et al., 1999) [15].  

 
Table 1: Showing pH and PMN of CVM in infectious repeat breeder cows before and after treatment 

 

Treatment 

Groups 

No. of 

Obs. 

pH Before 

Treatment 

pH After 

Treatment 

PMN Before 

Treatment 

PMN After 

Treatment 

Spinnbarkeit Before 

Treatment 

Spinnbarkeit After 

Treatment 

I 20 7.72±0.10b 7.26±0.04c 08±0.46b 3.18±0.27c 9.2±0.27c 16.93±0.33a 

II 20 8.11±0.06a 7.27±0.03b 9.79±0.50a 3.55±0.22b 09.00±0.32c 15.13±0.60a 

 

The economically important uterine diseases in cattle are 

commonly associated with bacterial infection by E. coli, 

Trueperella pyogenes, Fusobacterium necrophorum or 

Prevotella species (Mordaknd et al., 2015) [11]. The most 

significant pathogenic bacteria responsible for uterine 

infection are E. coli, which produce an endotoxin 

lipopolysaccharide (LPS) that is present in their cell wall. 

Establishment of uterine bacterial infection may also depend 

on metabolic disease, although the specific mechanisms are 

still not clear or by endocrine environment, that affects the 

likelihood of bacteria elimination. 

Infectious repeat breeding cases in Group-II were treated with 

Autologous plasma @ 30 ml was utilised for intrauterine 

therapy two times at 24 hr interval on the day of oestrus. The 

average pH, PMN cell count, Spinnbarkeit value showed 

8.13±0.08, 9.80±0.44, 9.15±0.27 cm and all tested positive for 

white side test, respectively. After treatment the (groups II) 

pH, PMN cells count and Spinnbarkeit value were found to be 

7.25±0.06, 3.25±0.41 and 16.33±0.44 cm (table no 1). These 

finding is in agreement with (Sahadev et al., 2007) [14] 

investigated the impact of immune-modulators on 

biochemical changes in the uterine defence mechanism in 

cows with endometritis. Autologous plasma (30 ml) and (E. 

coli LPS +10 ml autologous plasma) were used to treat cows. 

They observed that before therapy for endometritis, the pH of 

uterine flushing was 8.11 ± 0.06 and 8.30 ± 0.11, respectively. 

They were 7.69 ± 0.11 and 7.77 ± 0.18 changes after therapy, 

respectively. (Sarkar et al., 2015) [16] reported the 

management of bovine endometritis treated with leucocyte-

enriched autologous plasma and found that the cervical 

vaginal mucus pH at pre-treatment of estrus was 8.05 ± 0.11 

and dropped significantly (P <0.05) at subsequent estrus to 

7.25 ± 0.11, respectively. Which was similar to present 

finding. 

 
Table 2: Showing comparative details of efficiencies of different therapeutic protocols in Infectious repeat breeding cows 

 

Sr. No Treatment groups Recovery rate % Conception rate % Pregnancy rate % 

1. ECO 80.00 73.68 70.00 

2. AP 65.00 55.00 50.00 

 

White side test was shown to be negative in (groups II) 

13(65.00 per cent) recovery were observed, respectively. The 

recovered cases in next estrous artificial insemination was 

done. There was 10 (55.00%) conception and 10 (50.00%) 

pregnancy rate observed, respectively. These finding is in 

agreement with (Sarma et al. 2013) [18] who reported 60.00 

per cent recovery and 50.00 per cent conception rate in 

endometritic cows, respectively. This could be due to the 

significant increase in opsonising capacity and phagocytic 

ability of PMN cells, besides activation of the complement 

pathway which led to reduction of total bacterial load 

following treatment with leucocytes enriched plasma in cows 

(Sarkar et al., 2015) [16]. 

 

Conclusion 

E. coli LPS used in repeat breeder cows for recovery, 

conception raye and pregnancy rate of infectious repeat 

breeder cows was found to be superior to Autologous plasma 

therapy.  
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