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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



NO metabolism
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Cardiovascular effects of
nitrite and nitrate

Increased exercise
performance

Decreased oxygen

Consumption per work |Dietary Inorganic Nitrate Improves

output

Free Radic Biol Med. 2010 Jan 15;48(2):342-7. doi: 10.1016/j.freeradbiomed.2009.11.006. Epub 2009 Nov 12.

Dietary nitrate reduces maximal oxygen consumption while maintaining work performance in maximal
exercise.

Larsen FJ', Weitzberg E, Lundberg JO, Ekblom B.
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Mitochondrial Efficiency in Humans

Filip J. Larsan,** Tomes &. Schitfer," Sara Bomegquel,’ Kant Sahlin ' Bjérn Ekblem "< Jon 3. Lundberg,’
and Eddie Weitzberg"”

Decreased blood
pressure

Acute Blood Pressure Lowering, Vasoprotective, and Antiplatelet Properties of
Digtary Nitrate via Bioconversion to MNitrite
Andrew J. Webb, Nakul Patel, Stavros Loukogeorgakis, Mike Okorie, Zainab Aboud,
Shivani Misra, Rahim Rashid, Philip Miall, John Deanfield, Nigel Benjamin,
Raymond MacAllister, Adrian I. Hobbs and Amrita Ahluwalia
Hvpertension 200851 T84-790); originally published online Feb 4 2005,

Increased
hypoxia/ischemia
tolerance

Decreased bOdy Weight, synthase-deficient mice
triglycerides, visceral fat kst

Cytoprotective effects of nitrite during in vivo
iIschemia-reperfusion of the heart and liver
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Dietary inorganic nitrate reverses features of
metabolic syndrome in endothelial nitric oxide
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Nitrite Is a vasodilator in the human forearm

P = 0.0006
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Alternative Pathways of Nitrite

Reduction to NO

Deoxyhemoglobin
Deoxymyoglobin
Xanthine Oxidase
Neuroglobin
Cytoglobin

Cytochrome c Oxidase
Aldehyde Dehydrogenase

C

NO2-

NO2 + H*

arbonic Anhydrase
Hypoxia
NO
<+——— HNQp =————> OH- + NO



Inhaled nitrite is a pulmonary vasodilator in
newborn lambs
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Nitrite reduction to NO within vasculature smooth muscle?

myoglobin, cytoglobin,
aldehyde dehydrogenase,
xanthine oxidase, cytochrome c

NO> \-/ > NO » VVasodilation

\ NO — L-Arginine /
\ R
NOZ = NO Blood et al, 2011

(Nitrite) Liu et al, 2013
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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 Rat, Mouse, Dog

Angina
Transplant Rat
Tr_ansplant | Mouse
Ischemia/Reperfusion
Ischemia/Reperfusion Rat

Crush Injury

Ischemia/Reperfusion Rat, Mouse, Human



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
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Changes in plasma and urinary nitrite after birth in premature
infants at risk for necrotizing enterocolitis
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Collaborative projects



Effect of ECMO* on cerebral blood flow

Venoarterial vs Cerebral blood flow
Venovenous ECMO measurement via
1 Laser Doppler flowmetry
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Effect of ECMO* on cerebral blood flow
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Cerebral blood flow and oxygenation during venoarterial and
venovenous extracorporeal membrane oxygenation in the

newborn lamb

Chnstian J. Hurter, PhO; Arlin B. Blood, PRD; John M. Bishai, M5; Adam . Hickerson, MD;
Debhie 0. Wall, BSN; Ricardo L. Peverini, MD; Gordon G. Power, MD; Andrew 0. Hopper, MD

Pedizir Crit Care Med 2004 Wol. 5, Mo, 5



Effect of surfactant administration on cerebral blood flow In
preterm lambs

Cerebral blood flow
measurement via
Laser Doppler flowmetry

~ 400 pm



Effect of surfactant administration on cerebral blood flow
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Their Peridosing Hemodynamic Effects in a Preterm Lamb
Model of Respiratory Distress Syndrome

MICHAEL H. TEREY, T. A, MEERITT, BENIAMIN HARIING, HOAE SCHROEDER, IEANETTE MERRILL-HENRY, JAN MAZELA,
TIBOTHY 1 GREGORY, ROBERET SEGAL, GORDCES G FOWER, AND ARLIN B, BLOCOD

FRECATRIC RESFARCH
wWnl &5, M 1, O0IE



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
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Cerebral Autoregulation Is Minimally Influenced by the
Superior Cervical Ganglion in Two- Week-Old Lambs, and
Absent in Preterm Lambs Immediately Following
Delivery

Adam J. Czynski', Michael H. Terry”, Douglas D. Deming’, Gordon G. Power®, John N. Buchhalz®,

Arlin B. Blood™* .
@ PLOS cv¢ Dpcomber 2013 | Wolume 8 lssue 12 |



Esophageal tissue oxyhemoglobin saturation as an index of
gut oxygenation
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EVALUATION OF MULTIPLE MODES OF OXIMETRY MONITORING AS AN
INDEX OF SPLANCHNIC BLOOD FLOW IN A NEWBORN LAMB MODEL OF
HYPOXIC, ISCHEMIC, AND HEMORRHAGIC STRESS

Richard L. Applegate |I,* Davinder 5. Ramsingh,” lhab Dorotta,* Chirag Sanghvi,”
and Arlin B. Blood"
SHOCK, Vol 5o, No. &, pp. 501-506, 2013
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