
Peptides promise new natural  
alternative to antibiotic use in poultry
As research to reduce Salmonella enteriditis in poultry continues,  

a new tool has been added to the efforts – peptides. Widely 

used in human health and in many pharmaceutical drugs 

already approved in the U.S., peptide synthesis is quickly 

emerging as a new approach to curing a variety of diseases. 

And now it’s being introduced to the poultry industry, where 

a handful of researchers across the globe, including the 

University of PEI’s Marya Ahmed, are working on developing 

peptides as growth promoters for poultry and replacement 

for antibiotic use – all with the intent to reduce the incidence 

of Salmonella.

“Our goal is to protect consumers and poultry, specifically 

laying hens, from Salmonella,” says Ahmed, Assistant Professor 

in the Department of Chemistry & Faculty of Sustainable 

Design and Engineering. She led a three-year research 

project evaluating antimicrobial proteins at a cellular level, 

using chicken immune cells to treat Salmonella infections 

in laying hens. “We wanted to mimic peptides that actively 

work on Salmonella infection in chickens, using an antimicrobial 

protein from chicken gut as an example to develop fragments 

of these proteins, known as peptides.” The peptides are  

expected to kill pathogenic bacteria, providing an alternative 

to antibiotics to treat Salmonella infections in poultry. 

Synthetic solutions for Salmonella
Ahmed notes the ban of antibiotic growth promotants in 

feed has contributed to increased bacterial infections in 

Canadian poultry over the last decade. As a result, a gap in 

supporting the health and immunity of poultry flocks is driving 

her research to develop peptides as an antibiotic-free  

alternative to control Salmonella infections.

“Using synthetic chemistry techniques, we were able to  

develop antibacterial peptides. We used chicken  

antibacterial proteins as a model and found the peptides 

retained the antibacterial activity of chicken protein,”  

explains Ahmed. “And the peptides were easily synthesized 

by simple chemistry methods.” She also found peptides are 

anti-inflammatory and have the potential to reduce the 

redness, inflammation and pain that may occur in poultry 

due to bacterial infection.

“We were looking for ways to use peptides as an antibiotic-free  

alternative to protect laying hens, and subsequently people,  

from Salmonella,” she says. “And we were successful.”

Ahmed explains the biggest challenge was to identify and 

design a sequence of peptides using chicken antimicrobial 

protein as a model. “It was time consuming, with several 

failed attempts early in the research process,” she says. 

“And once a peptide sequence with antimicrobial properties 

was identified, the next issue was to improve the solubility of 

this small peptide. But we were able to achieve this with the 

help of sugars derived from fruits and seaweed.”

Potent antibacterial properties 
Lab-based research results showed that, out of all the  

peptides tested, two peptides presented potent antibacterial 

efficacies against pathogenic bacteria, including Salmonella.  

“The peptides can be administered in feed and have 

proven to be very stable in acidic environments that may 

simulate chicken gut,” says Ahmed, who found the  

promising peptides didn’t damage chicken blood or skin 

cells and could cure bacteria infected chicken cells by 

killing the bacteria present around the cells. They were also 

stable in acidic pH, indicating their potential to survive and 

work within the environment of a chicken’s gut. 

“We were looking for ways to  
use peptides as an antibiotic-free 
alternative to protect laying hens, 

and subsequently people,  
from Salmonella.”
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“These small fragments of proteins developed from chicken 

antimicrobial proteins could replace traditional antibiotics 

and have the potential to improve bird health and the 

overall quality of poultry products,” explains Ahmed. She 

also notes the peptides can be used to treat antibacterial 

infections in humans and other animals, like mastitis infections 

in cows. As a result, part of her research has also been  

dedicated to developing antibacterial and anti-inflammatory 

peptides for treating mastitis in cows.

Ahmed continues to build on the success of her research, 

testing the peptides to measure their potential to treat  

Salmonella infections in live poultry. She’s also working  

with Juan Rodriquez LeCompte at the Atlantic Veterinary 

College to develop peptides to improve immunity and 

reduce disease in poultry flocks. 
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