
 
 
Treating Neonatal Meningitis – Is Nitric Oxide a Foe or a Friend to Bacteria? 
 
Los Angeles, CA – Current research suggests that nitric oxide may play a role in the 
pathogenesis of neonatal meningitis.  The related report by Mittal et al, “Inhibition of inducible 
nitric oxide controls pathogen load and brain damage by enhancing phagocytosis of Escherichia 
coli K1 in neonatal meningitis,” appears in the March 2010 issue of The American Journal of 
Pathology.  
 
Bacterial meningitis, or inflammation of the membranes that cover the brain and spinal cord, is 
often fatal, even when treated with antibiotics.  In neonates, mortality occurs in 25 to 35% of all 
patients, and long-term neurological and psychological effects are reported in up to 50% of 
survivors.  One of the most common causes of neonatal meningitis is a serotype of Escherichia 
coli that expresses the capsular antigen K1, which is similar in structure to proteins expressed in 
the brain.   
 
Nitric oxide plays a key role in the pathogenesis of meningitis; however, it remains unclear 
whether it plays a pro- or anti-microbial role.  To determine the role of inducible nitric oxide 
synthase (iNOS), responsible for the production of nitric oxide, in meningitis, a group led by Dr. 
Nemani Prasadarao of the Childrens Hospital Los Angeles examined the effects of E. coli K1 
infection in brains of neonatal mice.  They found that E. coli K1 infection induced nitric oxide 
due to the activation of iNOS and that mice deficient in iNOS were resistant to E. coli infection.  
In addition, treatment with the iNOS-specific inhibitor aminoguanidine cleared the pathogen 
from circulation and prevented brain damage, likely via increased uptake and killing of bacteria 
by immune cells.  Therefore iNOS inhibition may provide a new therapeutic strategy for treating 
neonatal E. coli-induced meningitis. 
 
Mittal et al conclude that “further understanding of the complex interactions between E. coli K1 
and macrophages are important to the identification of novel interventional strategies that can 
improve the outcome of this deadly disease.” Since these studies showed that the prevention of 
nitric oxide production by E. coli also suppressed the production of inflammatory cytokines, 
inhibition of nitric oxide might also be used as a therapeutic strategy for the prevention of sepsis.  
In future studies, Dr. Prasdarao and colleagues intend to “develop small molecule inhibitors that 
prevent the interaction of E. coli with its receptor on various cells and thereby reduce the 
production of nitric oxide.”   
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For more information on Dr. Nemani Prasadarao, please contact Steve Rutledge at 323-361-
4121, srutledge@chla.usc.edu. 
 
For press copies of the articles, please contact Dr. Angela Colmone at 301-634-7953 or 
acolmone@asip.org.  
 
The American Journal of Pathology, official journal of the American Society for Investigative 
Pathology, seeks to publish high-quality, original papers on the cellular and molecular biology of 
disease. The editors accept manuscripts that advance basic and translational knowledge of the 
pathogenesis, classification, diagnosis, and mechanisms of disease, without preference for a 
specific analytic method. High priority is given to studies on human disease and relevant 
experimental models using cellular, molecular, animal, biological, chemical, and immunological 
approaches in conjunction with morphology.  
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