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Antibiotic-Induced Lipopolysaccharide Release from Escherichia coli  
 

According to the World Health Organization (WHO), sepsis is one of the most significant 

health threats of our time, accounting for approximately 20% of all annual deaths worldwide. 

Sepsis is a life-threatening condition that occurs when an immune response causes damage to 

the body's tissues and organs. In most cases, the initiating cause for sepsis is a localized 

bacterial infection. Antibiotics are essential in treating bacterial infections and, therefore, 

necessary when managing sepsis. However, antibiotic treatment may be more harmful than 

beneficial under some conditions. Antibiotic-induced release of lipopolysaccharide (LPS) 

from the outer membrane of Gram-negative bacteria contributes to the high mortality from 

sepsis. Previous research has shown that the amount of LPS released during antibiotic 

treatment may depend on the class of antibiotics. This study examined the amount of LPS 

released from E. coli when exposed to twelve antibiotics from eight different classes. All 

antibiotics included in the study are used to treat bacterial infections in humans. The 

antibiotics' minimum inhibitory concentrations (MIC) were chosen to imitate clinical 

conditions. MIC is the lowest concentration of an antibiotic that inhibits bacterial growth. To 

quantify the amount of LPS released, a Limulus Amebocyte lysate (LAL) assay was used. 

The results showed that chloramphenicol, spectinomycin, tetracycline, and zeocin gave higher 

values of released LPS than the negative control. Indicating that they should be used with 

caution when treating bacterial infections, especially in cases of increased risk of sepsis. The 

remaining antibiotics (ampicillin, gentamicin, kanamycin, carbenicillin, polymyxin B, 

rifampicin, streptomycin, trimethoprim) resulted in lower LPS release relative to the negative 

control. The results are consistent with previous research, which has shown that LPS release 

appears to be dependent on the class of antibiotics and their specific mechanisms of action. 

The results suggest a need for more research on LPS release to develop a safer treatment for 

sepsis in the future. 

 


