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1. Abstract 

Mastitis is one of the biggest expenses for the dairy industry which has a substantial impact 

on dairy cow health. Preventing new infections in cows is the best strategy to manage 

mastitis. This study aimed to investigate the effect of a commercially available S. aureus 

bacterin (Lysigin) on minimizing the rate of mastitis in a dairy herd. A total number of 600 

Holstein-Friesian dairy cows were involved in the study and received two doses of the 

vaccine.  The enrolled animals were monitored for clinical signs, bacterial culture, somatic 

cell count (SCC), and costs utilized for treatment during the study. The rate of clinical and 

subclinical mastitis was reduced from 13% and 29% to 6.7% and 18.3%, respectively after 

one year following vaccination. Composite milk samples from infected cows were 

examined for bacteriological isolation of S. aureus and E. coli. S. aureus and E. coli mastitis 

were determined in percentages of 25% and 30.9%, respectively. Following immunization, 

S. aureus and E. coli mastitis were decreased to 10% and 23.3%, respectively. The decrease 

in the rate of E. coli may be related to farm hygiene and environmental management which 

has a detrimental effect in the control of coliform mastitis. The SCC on milk samples from 

animals with chronic infection significantly decreased after vaccination. Furthermore, a 

reduction in bulk milk tank SSC (BTSSC) was detected in the herd during the study. The 

application of vaccination has a greater impact on reducing the costs utilized for the 

treatment of mastitis in the herd. These findings indicate that the Lysigin vaccine has a 

protective effect against S. aureus mastitis and can be utilized as an additional approach 

for the management of mastitis.  

Keywords: Clinical mastitis, Dairy cattle, Lysigin vaccine, S. aureus, Somatic cell count, 

Subclinical mastitis 

 

 

2. Introduction 

 

Bovine mastitis is a frequently 

occurring and economically significant 

disease that affects dairy cattle 

production worldwide. It is the most 

costly disease in the dairy sector, 

contributing to significant financial losses 

as a consequence of reduced milk 

production, alteration in milk 

composition, discarded milk, and culling 

of chronically infected cows, in addition 

to more substantial veterinary, diagnostic, 

and treatment expenses [1,2]. 

 

The most prominent forms of 

mastitis are clinical mastitis which is 

typically identified through particular 

physical changes in the milk and 

pathological changes on the udder, and 
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sub-clinical mastitis, in which no 

observable adulteration in the milk is 

visible [3, 4]. The prevalence of 

subclinical mastitis (SCM) is anticipated 

to be 15 to 40 times more frequent than 

clinical instances [5]. Both forms of 

mastitis reduce milk production, however 

subclinical mastitis is relatively more 

prevalent and entails more substantial 

financial losses than its clinical 

counterpart [6, 7]. 

 

The primary cause of bovine 

mastitis is bacterial intramammary 

infection (IMI), which can be categorized 

into either contagious or environmental 

pathogens [8]. The vast majority of 

mastitis occurrence is mainly attributed to 

the infection with different species of 

Staphylococcus species, Streptococcus 

species, and coliform bacteria [9]. 

Staphylococcus aureus is a well-known 

contagious pathogen that is responsible 

for subclinical or chronic mastitis in dairy 

cows, resulting in enormous economic 

losses [10]. Furthermore, coliform 

bacteria are a frequent cause of bovine 

clinical mastitis, particularly E. coli 

which accounts for more than 80% of 

coliform mastitis instances [11, 12]. 

 

The somatic cell count (SCC) is 

an essential measure of milk quality and 

an indicator employed for monitoring 

mastitis, especially in its subclinical form 

[13]. Cows with a count less than 200,000 

cells/ml can be considered healthy or to 

have recovered from mastitis, however, 

intramammary infections are more 

probable to be encountered when the SCC 

rate exceeds 400,000 cells/ml [14]. 

 

The cure rate of antimicrobial 

therapy for mastitis pathogens, 

particularly S. aureus is very poor, and 

the extensive use of antibiotics for the 

treatment of mastitis has culminated in 

the emergence of highly resistant 

bacterial strains causing mastitis control 

to be more challenging [15]. During the 

last years, vaccination against S. aureus 

mastitis has been investigated and 

advocated as an essential approach to 

combat staphylococcal infections in dairy 

cows [`16, 17, 18]. Lysigin and Somato-

Staph are commercially available S. 

aureus bacterins in the United States to 

control bovine mastitis against S. aureus 

[19]. Moreover, a vaccine against S. 

aureus and E. coli (Startvac), which also 

targets coagulase-negative staphylococci, 

has been developed [17]. 

 

Regardless of the vaccine type, 

vaccination alone is inadequate for 

preventing mastitis, particularly in dairy 

herds with high mastitis rates [20]. 

Therefore, vaccination as a good control 

strategy must be complemented with 

other traditional control programs 

focusing on hygiene and management to 

reduce the frequency and duration of 

mastitis cases [17, 21]. The purpose of 

this study was to investigate the effect of 

vaccination with a commercially 

available S. aureus bacterin (Lysigin, 

Boehringer Ingelheim Vetmedica, Inc.) to 

reduce the rate of mastitis infection in a 

dairy farm in Egypt. 

 

3. Materials and Methods 

 

3.1. Ethical approval 

 

The study was approved and 

carried out in accordance with the ethics 

operational guidelines of the Institutional 

Animal Care and Use Committee 

(IACUC), Faculty of Veterinary 

Medicine, Cairo University with an 

approval number (VET CU 
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08072023676). 

 

3.2. Animals 

 

This study was conducted on a 

private dairy farm located in El-Gharbia 

governorate during the period from 2014 

till 2016. A herd of 600 Holstein-Friesian 

dairy cows were examined and enrolled 

in the study. The mammary glands and 

teats were manually palpated for 

detection of any abnormalities. 

Alterations of milk secretion including 

the presence of clots, blood, or pus were 

recorded during the investigation [22].  

 

3.3. Vaccination 

 

A commercially available S. 

aureus mastitis bacterin (Lysigin®, 

Boehringer Ingelheim Vetmedica, Inc.) 

was utilized and evaluated to control 

bovine mastitis against S. aureus under 

field condition. This bacterin contains a 

lysate culture of highly antigenic 

polyvalent somatic antigen including 5 

phage types and 5, 8, 336 capsular 

serotype of S. aureus. The vaccine was 

applied in two doses within 3 weeks 

intervals at any stage of lactation 

according to the labeled guidelines. Each 

cow in the dairy farm was injected with 5 

ml of lysigin dose intramuscularly. The 

enrolled 600 cows then received a booster 

dose of the Lysigin vaccine annually for 

two years during the study. Composite 

milk samples were collected for bacterial 

isolation and measurement of SCC before 

and after immunization. 

  

3.4. Milk sampling 

 

A total number of 600 composite 

milk samples from each cow were 

aseptically collected before and after 

vaccination according to the International 

Dairy Federation recommendation [23]. 

In brief, the teat ends were thoroughly 

washed and sanitized, the first streams of 

foremilk were then discarded, and about 

10 ml of milk was collected aseptically 

into sterile vials. All the obtained milk 

samples were stored at 4°C until 

bacteriological isolation.  

 

3.5. California Mastitis Test (CMT) 

 

The California mastitis test 

(CMT) was employed to screen dairy 

cows for subclinical mastitis (SCM) 

before and after Lysigin vaccination, 

following the protocols outlined by 

Schalm et al. [24]. According to the 
Adkins and Middleton [25], the results of 

CMT were assessed as negative, trace, 

1+, 2+, or 3+ . 

 

3.6. Bacterial culture 

 

A microbiological culture was 

performed on composite milk samples 

which derived from 252 infected cows 

before vaccination and 150 infected cows 

after one year post vaccination following 

the standard milk sample testing 

protocols stipulated by the National 

Mastitis Council [26]. The milk samples 

were incubated for 18-24 hrs at 37 °C 

then a loopful of the incubated milk was 

cultured onto Blood agar media 

containing 5% sheep blood, Mannitol salt 

agar, and MacConkey agar (Oxoid, UK). 

All plates were incubated at 37 °C for 24-

48 hrs and examined for bacterial growth. 

Further microscopical and biochemical 

identification were conducted on 

suspected colonies of S. aureus and E. 

coli [27].   
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3.7. Somatic cell count (SCC) 

 

A total number of 35 composite 

milk samples from dairy cows with 

chronic infection and bulk milk tank were 

collected annually during a 3 years period 

of the study and submitted to the 

Department of Mastitis and Neonatal 

Diseases, Animal Reproduction Research 

Institute (ARRI), Giza, Egypt for 

detection of SCC. The milk samples were 

examined for somatic cell count 

automatically using SomaCount TM FC 

(Bentley, USA) according to the 

International Dairy Federation [28].  

 

3.8. Determination of treatment costs for 

mastitis 

 

The cost of therapy, including the use 

of antibiotics, non-steroidal anti-

inflammatory drugs (NSAID), and 

intramammary infusions, was 

documented for one year before 

vaccination and two years following 

vaccination to evaluate the efficacy of the 

vaccine on the reduction of mastitis 

economic losses in the investigated 

animals. 

 

4. Results 

 

The influence of vaccinating 

Holstein dairy cows against 

staphylococcal mastitis with a 

commercial polyvalent mastitis vaccine 

(Lysigin®) was investigated. This study 

was conducted on composite milk 

samples obtained from 600 dairy cows in 

a private dairy farm. The enrolled animals 

were vaccinated annually for three years 

during the study.  Clinical examination, 

CMT application, SCC, and 

microbiological culture were carried out 

on the enrolled animals before and after 

vaccination. 

The clinical examination of dairy 

cows suffering from clinical mastitis 

shows visible signs such as the udder 

being red, hot, painful, and swollen, as 

well as their milk being bloody, watery, 

or containing flakes, clotted secretion, or 

pus. In certain cases, elevated body 

temperature ranging from 39.5 to 40⁰C 

was detected, causing the animal to 

become off food and depressed. On the 

contrary, cows with subclinical mastitis 

did not exhibit any clinical signs either 

general or localized signs on the udder. A 

california mastitis test (CMT) was 

applied to ascertain the rate of subclinical 

mastitis. According to clinical 

examination and CMT, the animals 

before vaccination were grouped into 

clinically diseased, subclinically infected, 

and healthy cows in percentages of 13%, 

29%, and 58%, respectively (Table 1). 

Following vaccination, there was a 

decrease in the rate of clinical and 

subclinical mastitis, which were 

estimated at 6.7% and 18.3%, 

respectively. 

 

Bacteriological examination of 

composite milk samples from clinically 

mastitic and subclinically infected 

animals on a dairy farm was performed 

before and after vaccination (Table 2). A 

total number of 252 composite milk 

samples were examined bacteriologically 

for isolation and identification of S. 

aureus and E. coli. The results revealed 

the presence of S. aureus and E. coli in 

percentages of 25% and 30.9%, 

respectively. On the contrary, the 

bacterial culture of composite milk 

samples from 150 infected cows one year 

following vaccination demonstrated a 

marked drop in the rate of infection with 

S. aureus to 10%, while the rate of E. coli 

decreased to 23.3%.  
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Measurement of SSC as a 

diagnostic test for subclinical mastitis 

was applied on composite milk samples 

from 35 cows that suffered from chronic 

mastitis on the farm. The results revealed 

a marked decline in SCC in chronically 

infected cows for two years after 

vaccination with Lysigin as shown in 

table (3). 

 

Furthermore, SSC analysis on 

bulk milk tank was employed every 

month for three years and demonstrated a 

decrease in BMTSCC two years after 

vaccination as shown in table (4). The 

average of BMTSSC before vaccine 

application was 546,330 ml/cell, 

however, in the first- and second-year 

following vaccination, the average count 

decreased to 234,500 and 210,000 

ml/cell, respectively. 

 

In the current study, the costs of 

field-used antibiotics, non-steroidal anti-

inflammatory drugs (NSAIDs), and 

intramammary infusions were estimated 

before and after vaccination. The most 

frequently prescribed antibiotics for 

systemic and intramammary application 

were amoxicillin-clavulanic acid, 

marbofloxacin, and cefquinome which 

were related to the aminopenicillin-beta-

lactamase inhibitor, fluoroquinolone, and 

fourth generation cephalosporins 

antibiotic classes, respectively. 

Furthermore, meloxicam, flunixin 

meglumine, and tolfenamic acid were the 

most common NSAIDs employed on the 

farm. As demonstrated in table (5), the 

application of the Lysigin vaccine has a 

favorable effect on protecting the animal 

against mastitis and thereby reducing the 

costs associated with the herd's mastitis 

treatment. 

 

 

5. Discussion 

Reducing the occurrence of 

mastitis is one of the most crucial 

objectives of dairy farms. Staphylococcus 

aureus is a major pathogen responsible 

for both clinical and subclinical mastitis 

in dairy cows [29]. The inability of the 

current antibiotics to manage the 

contagious S. aureus mastitis, as well as 

the growing worry about the continual 

development of antimicrobial resistance 

in milk highlight the need for antibiotic 

alternatives [21]. Vaccination against S. 

aureus mastitis has been investigated and 

advocated as a substantial helpful 

strategy for the management of 

staphylococcal infections in dairy cows 

[16]. The purpose of this study was to 

investigate the efficacy of administering a 

commercially available S. aureus mastitis 

bacterin (Lysigin, Boehringer Ingelheim 

Vetmedica, Inc.) for three years on 

decreasing the rate of mastitis in dairy 

cows in Egypt. 

 

In the present study, dairy cows at 

any stage of lactation received two doses 

of the Lysigin vaccine at 2 weeks 

intervals. Collection of milk samples for 

bacterial isolation and measurement of 

SCC before and after vaccination were 

applied. The field-based evaluation of 

vaccine protection against mastitis 

demonstrated a reduction in the rate of 

clinical and subclinical mastitis within 

the animal herd after vaccination. These 

findings are consistent with a previous 

study that demonstrated the effect of the 

Lysigin vaccine on reducing the 

progression of clinical symptoms and 

diminishing the occurrence of subclinical 

mastitis [30]. Another study concluded 

that a group of cows vaccinated with 

Lysigin had a shorter duration of clinical 

mastitis and a lower total mastitis score 

than the control group [31]. Furthermore, 
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Eisa et al. [32] revealed that in the 

Lysigin-vaccinated group, the rates of 

clinical, subclinical, and recurrent 

mastitis decreased from 9.98%, 12.19%, 

and 16.56% to 5.4%, 3.5%, and 1.6%, 

respectively. 
 

Contrary to our results, Tenhagen 

et al. [33] perceived that this commercial 

vaccine has a limited potential to prevent 

new infections and has no meaningful 

influence on the rate of clinical mastitis, 

despite eliciting a strong short-term 

immune response. In addition, 

immunization with this vaccine in two 

dairy herds affected with S. aureus 

mastitis did not have any detrimental 

benefits on udder health, according to a 

prior investigation [34]. 

 

Regarding bacteriological 

examination, S. aureus infection was 

identified at a lower rate following 

vaccination. According to a prior study, 

Lysigin may be useful in minimizing 

staphylococcal mastitis in periparturient 

heifers. They reported that vaccinated 

heifers had a 45% reduction in S. aureus 

intramammary infection compared to the 

control group [35]. Furthermore, 

Ghobrial et al. [36] investigated that 

Lysigin was successfully effective in 

eliminating 20% of S. aureus mastitis in 

an Egyptian dairy farm. On the other 

hand, previous results indicate that the 

vaccine does not entirely protect the 

udder against S. aureus mastitis [21]. 

 

Several studies have 

demonstrated that the application of 

different commercial S. aureus vaccines 

reduces S. aureus intramammary 

infection in dairy herds [16, 17, 37]. The 

high concentration of specific antibodies 

generated against the vaccine strains 

certainly contributed to a reduction in the 

frequency of S. aureus mastitis [38]. This 

can be attributed to the vaccine's effect on 

stimulating the synthesis of anti-S. aureus 

immunoglobulin G2, which is the 

primary immunoglobulin of the 

mammary gland immune system and 

boosts phagocytic activity, resulting in 

the digestion of engulfed bacteria [39, 

40]. 

 

In the present study, there was a 

decrease in the rate of E. coli infection 

following vaccination, from 30.9% to 

23.3%. This could be attributable to more 

frequent cleaning of milking equipment, 

enhanced milking hygiene practices, and 

the implementation of disinfectant teat 

dipping which reduce the rate of E. coli 

infection in this farm. Farm hygiene and 

environmental management are the 

cornerstones of coliform mastitis control 
[41]. 

 

Furthermore, this vaccine proved 

efficacy in minimizing SCC in chronic 

cases as well as bulk tank milk samples. 

This was in line with Nickerson et al. 

[35], who recorded that Lysigin 

vaccination reduces the severity of 

mastitis and the somatic cell count in the 

milk. On the contrary, several studies 

reported no significant differences in 

SCC or milk production between 

vaccinated and non-vaccinated dairy 

cows [19, 30, 31]. 

 

6. Conclusion 

According to the findings of this 

study, it can be concluded that the 

commercially available S. aureus 

bacterin (Lysigin) had the ability to 

reduce the rate of clinical and subclinical 

mastitis in vaccinated dairy cows and had 

a protective impact against S. aureus 

intramammary infection. The vaccine is 

regarded as an additional preventive 
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strategy in the control of S. aureus 

infections on farms. The effective control 

of mastitis in dairy herds necessitates the 

combination of vaccination and 

appropriate farm management 

approaches. 
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Table 1: The rate of clinical and subclinical mastitis before and after vaccination 

 

Period of 

examination 

Number of the examined animals (%) 

Infected cows  

Healthy cows 
Clinical mastitis Subclinical mastitis Total infected 

Before Lysigin 78 (13) 174 (29) 252 (42) 348 (58) 

After Lysigin 40 (6.7) 110 (18.3) 150 (25) 450 (75) 

 

 

 

Table 2: The rate of S. aureus and E. coli in the infected cows before and after 

vaccination 

Period of 

examination 

Number of infected cows  

(clinical and subclinical) 

Number of bacterial isolates (%) 

S. aureus E. coli 

Before Lysigin 252 63 (25) 78 (30.9) 

After Lysigin  150 15 (10) 35 (23.3) 
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Table 3: The rate of somatic cell count (SSC) x 103/ml in chronically infected cows 

before and after vaccination 

Cow 

number 

 

SCC before Lysigin 

 

SCC after Lysigin 

1 669 380 

2 >2000 951 

3 >2000 924 

4 1878 622 

5 1414 671 

6 931 690 

7 1251 1204 

8 >2000 1444 

9 >2000  1360 

10 953 618 

11 >2000 815 

12 979 338 

13 308 300 

14 >2000 1488 

15 1818 539 

16 >2000 380 

17 >2000 >2000 

18 >2000 361 

19 1014 782 

20 864 358 

21 2000 500 

22 2000 1000 

23 702 290 

24 1810 990 

25 811 500 
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26 540 200 

27 >2000 1640 

28 1051 876 

29 1055 776 

30 1280 590 

31 1818 695 

32 1084 462 

33 1638 900 

34 1436 725 

35 550 300 

 

Table 4: Bulk milk tank SSC x 103 (BMTSSC) before and after vaccination 

month Bulk tank before 

Lysigin (2014) 

Bulk tank after 

Lysigin (2015) 

Bulk tank after 

Lysigin (2016) 

January 
718 300 220 

February 650 280 215 

March 630 270 210 

April 581 270 210 

May 560 260 220 

June 550 265 210 

July 425 240 215 

August 450 245 230 

September 432 234 220 

October 440 230 180 

November 520 250 190 

December 600 200 200 

Average  

SSC 

546.33 234.5 210 

 

http://www.timeanddate.com/calendar/months/january.html
http://www.timeanddate.com/calendar/months/february.html
http://www.timeanddate.com/calendar/months/march.html
http://www.timeanddate.com/calendar/months/april.html
http://www.timeanddate.com/calendar/months/may.html
http://www.timeanddate.com/calendar/months/june.html
http://www.timeanddate.com/calendar/months/july.html
http://www.timeanddate.com/calendar/months/august.html
http://www.timeanddate.com/calendar/months/september.html
http://www.timeanddate.com/calendar/months/october.html
http://www.timeanddate.com/calendar/months/november.html
http://www.timeanddate.com/calendar/months/december.html
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Table 5: The number of bottles used for treatment of mastitis before and after 

vaccination 

 

Type of 

medicine 

Number of bottles used for treatment for 3 years 

before Lysigin 

(2014) 

after Lysigin 

(2015) 

after Lysigin 

(2016) 

Antibiotics 329 224 169 

NSAIDs 154 105 75 

Intramammary 

infusion 

6733 5112 2746 

 


