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A collaborative effort by researchers from Nanyang Technological University (NTU)

Singapore and the Singapore-MIT Alliance for Research and Technology has led to the
development of a novel antimicrobial compound aimed at preventing infections in cow
udders, addressing a critical issue in the dairy industry. Bovine mastitis, the infection
affecting cow udders, is responsible for an estimated annual loss of approximately US$22
billion globally, primarily due to decreased milk production and the challenges posed by

antibiotic resistance.

Current treatment methods heavily rely on antibiotics, raising concerns about antibiotic
residues in milk and contributing to rising drug-resistant bacteria. The newly developed
compound, which is a blue-dyed liquid, has demonstrated the ability to protect cows from
infections without adversely affecting the quality of their milk.
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In preliminary trials, the compound was applied directly to cow teats, successfully
preventing udder infections even after exposure to harmful bacteria. Professor Mary Chan
from NTU remarked on the significance of this research, highlighting the potential of these
alternative antimicrobial compounds to address the prevalent issue of multi-drug

resistance in agricultural settings.

The innovative compounds have attracted attention from agricultural enterprises in
regions such as Australia, Belgium, Malaysia, and New Zealand, all seeking
environmentally friendly and safer alternatives to traditional antiseptics like iodine and
chlorhexidine. Professor Paula Hammond from MIT noted the team’s next steps involve

collaboration with industry partners to scale up trials and facilitate commercialization.
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Their research also indicates that these compounds, derived from a class known as
oligoimidazolium carbon acids (OIMs), operate on a novel mechanism that enables them
to penetrate bacteria’s protective membranes effectively, leading to bacterial DNA damage
and, ultimately, cell death. This mechanism necessitates lower doses than typical
antibiotic substitutes, further minimizing the risk of side effects.

The initial farm trials showed promising results, with no adverse effects observed in the
treated cows. The compound is biodegradable, breaking down into natural, non-toxic
molecules, which aligns with sustainable agricultural practices. Dr. Kaixi Zhang, a research
scientist involved in the study, emphasized the ecological advantages of OIMs compared
to conventional antiseptics.

Going forward, the research team is setting up a large trial in Malacca, Malaysia, as part of
efforts to optimize the antimicrobial compounds for potential commercial application.
This initiative comes amid increased scrutiny of the dairy industry due to growing
concerns over milk contamination and safety. The agricultural sector is keenly interested
in finding more effective and less harmful alternatives to longstanding treatments,

positioning this new antimicrobial development as a significant advancement for dairy

farming and food safety.
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