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Background

• Pharmaceutical early-phase clinical trial industry 

• PhD from the Center for Perinatal Biology 2003

• Member of  Division of Neonatology, Department of 
Pediatrics since 2006

• Joined the Center for Perinatal Biology in 2008



Roles

• Mentor and facilitate research within the Neonatology 
fellowship program

• 3 new fellows / year, 3-year fellowship

• Facilitate research within the Division of Neonatology and 
Department of Pediatrics

• Maintain a productive basic science research lab

• Teach physiology
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Cardiovascular effects of 
nitrite and nitrate

• Increased exercise 
performance

• Decreased oxygen 
consumption per work 
output

• Decreased blood 
pressure

• Increased 
hypoxia/ischemia 
tolerance

• Decreased body weight, 
triglycerides, visceral fat 
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Nitrite is a vasodilator in the human forearm



Alternative Pathways of Nitrite 
Reduction to NO
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Nitrite reduction to NO within vasculature smooth muscle?

X Blood et al, 2011
Liu et al, 2013

NO

myoglobin, cytoglobin, 
aldehyde dehydrogenase,

xanthine oxidase, cytochrome c 
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K = 107 M -1 s-1
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Future directions

Nitrite

Nitrosothiols

Presenter
Presentation Notes
NO metabolism becomes very complicated (this is just a simplified set of reactions). But, there’s really only a couple metabolites that are stable enough to travel from the lung to the periphery and are also known to have NO-bioactivity at physiological concentrations- nitrite and nitrosothiols.



Nitrite Protects Against Ischemic Stress

Ischemia/Reperfusion Rat

Ischemia/Reperfusion
Angina Rat, Mouse, Dog

Transplant Rat

Transplant
Ischemia/Reperfusion Mouse

Ischemia/Reperfusion Rat

Crush Injury
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Presenter
Presentation Notes
Elevations in plasma nitrite concentrations comparable to that seen with iNO results in protection against ischemia-reperfusion injury– there are now more than 25 studies in the literature reporting this.



Plasma nitrite falls dramatically at birth

Humans

Preterm
Lambs



Collaborative projects



Effect of ECMO* on cerebral blood flow

Cerebral blood flow 
measurement via 

Laser Doppler flowmetry

Venoarterial vs 
Venovenous ECMO

*Extracorporeal membrane oxygenation



Effect of ECMO* on cerebral blood flow



Effect of surfactant administration on cerebral blood flow in 
preterm lambs

Cerebral blood flow 
measurement via 

Laser Doppler flowmetry



Effect of surfactant administration on cerebral blood flow



Role of the superior cervical ganglion in regulation of 
cerebral blood flow
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Role of the superior cervical ganglion in regulation of 
cerebral blood flow



Esophageal tissue oxyhemoglobin saturation as an index of 
gut oxygenation
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