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 Mastitis, an inflammatory response of the mammary gland to 

invading pathogenic bacteria, is a common disease in dairy 

animals that impacts animals’ welfare and leads to vast 
economic loses worldwide1. 

 The administration of antibiotics for its treatment and prevention 

has several disadvantages including the emergence of bacterial 

resistance, low cure rate and presence of antibiotic residual in 

milk products exposing consumers to public health hazards. 

Therefore, there is an urgent need to develop novel approaches 

for managing mastitis more efficiently.  

 In our lab, we have developed a novel approach to synthesize 

Anti-Microbial Peptides (AMPs) mixtures2. An important 

advantage of our AMPs mixtures is their low cost, simple 

synthesis, and low probability for bacterial resistance 

occurrence. 

 Introduction 

 In this study I evaluated the anti-microbial and anti-

inflammatory roles of novel synthesized AMPs mixture as safe 

and effective treatment for Mastitis in dairy animals.  

 Conclusions 
Our AMPs mixture is: 

 Safe to use intramammary.  

 Active on both Gram-negative and Gram-positive 

mammary pathogenic bacteria. 

 Abrogate LPS inflammatory response. 

 Have great potential to treat Mastitis. 

Fig. 5. AMPs mixture abrogate LPS inflammatory response. (A) Cells inflammatory response from LPS, a central component in Gram-

negative bacteria cell wall, is abrogated in the presence of the AMPs mixture. (B) Cells relative viability was measured by MTT colorimetric 

assay (600nm). The AMPs mixture is not toxic towards mammalian (EpH4) cells at 100 µg/ml though slightly increases its viability. 
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 Objectives 
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Fig. 4. AMPs mixture inhibits 

mammary pathogenic bacteria 

growth.  

(A) The AMPs mixture exhibits strong 

anti-microbial activity in culture media 

towards gram negative and positive 

mammary pathogenic bacteria (B) 

Fluorescent mammary pathogenic E. 

coli (NR) bacteria is lysed by the 

AMPs mixture. (C) The AMPs 

mixture’s anti-microbial activity greatly 

effected by LPS polysaccharides 

chain length and has strong anti-

bacterial activity in milk towards E. 

coli (NRΔgalU) that has shorter LPS 

polysaccharides chain.  
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 Methods 

Fig. 1. AMPs mixtures 

synthesis. AMPs are 

synthesized on solid phase in 

steps. At each step one amino 

acid is coupled from a mixture of 

two amino acids, thus creating a 

mixture of sequences of AMPs 

that are controlled by chain 

length, stereochemistry, amino 

acids identity and proportion. 

Fig. 2. NF-κB reporter system. 
Mouse mammary epithelial cell 

line (EpH4) were transduced 

with a luciferase reporter vector, 

regulated by the binding site of 

the NF-kB transcription factor, 

the master regulator of 

inflammation.  

Fig. 3. Murine mastitis model. 

In our murine mastitis model 

lactating mice are challenged 

intramammary with mammary 

pathogenic E. coli to induce 

mastitis and treated 3hr post 

challenge with AMPs mixture. 
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 Results 

B A Bacterial load 

Fig. 6. AMPs mixture efficacy 

in the murine mastitis model. 

(A) Reduction of mammary 

pathogenic E. coli (NRΔgalU) 

bacterial load within mice 

mammary gland 24hr post 

AMPs mixture treatment. (B) E. 

coli (NRΔgalU) bacteria is 

shown by RT-qPCR to elicit 

inflammation in four glands 

while in the other two the AMPs 

mixture prevented inflammation 

to occur. (C) The AMPs mixture 

has immunomodulatory activity 

in the mammary glands. (D) 

Fluorescence microscopy of the 

AMPs interaction with 

intracellular and extracellular E. 

coli (NRΔgalU) bacteria within 

the mammary glands and within 

neutrophils. The AMPs also 

interact with the host cells and 

does not seem to affect the 

cells morphology.  
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