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Effect of Inhaled Nitric Oxide on Hemodynamics,
Gas Exchange and Pulmonary Inflammation in Newborn Piglets with
Escherichia coli Induced Septic Lungs

Yun Sil Chang, M.D., Sun Young Ko, M.D.” and Won Soon Park, M.D.

Department of Pediatrics, Samsung Medical Center, Samsung Jeil Hospital
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose : The aim of this study was to evaluate the effect of inhaled nitric oxide(iNO) on gas ex-
change, hemodynamics and pulmonary inflammation in newborn piglets with E. coli induced septic
lung.

Methods : Twenty three instrumented and ventilated piglets were randomized into three groups :
CON(n=6), PCON(n=9), and PNO(n=8). In the piglets of the PCON and PNO groups, E. coli septic
lung was induced by endotracheal instillation of E. coli. Ten ppm iNO was given continuously in the
PNO group after endotracheal instillation of E. coli. All animals were mechanically ventilated for six
hour with a peak inspiratory pressure of 30 cmH:0O, frequency of 25 breaths/min, FiO» 1.0 and a
positive end-expiratory pressure of 4 cmH>O. All measurements were made at one hour intervals
during the experiment. At the end of the experiment, lung tissue was harvested for the analysis of
myeloperoxidase activity, indicative of lung inflammation.

Results : All piglets with pulmonary instillation of E. coli developed E. coli sepsis. Piglets in the
PCON group developed progresseve pulmonry hypertension, hypoxemia and hypercarbia compared to
the CON group due to increased pulmonary vascular resistance, intrapulmonary shunt fraction and
physiologic dead space fraction. iNO did not reverse pulmonary hypertension in the PNO group.
However iNO significantly improved oxygenation, which was attributed to marked improvement of
venous admixture and partial attenuation of increase in dead space fraction. Increased myeloperoxi-
dase activity in PCON compared to CON was significantly attenuated in PNO.

Conclusion : iNO improves oxygenation and lung inflammation in newborn piglets with E. coli in-
duced septic lung. (J Korean Pediatr Soc 2003;46:777-783)

Key Words : Nitric oxide inhalation, Septic lung, Gas exchange, Hemodynamics, Piglet
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A 233 5 AAol ZUE (Hewlett-Packard Model M1276A,
MA, USA)E 3 #Zs9sHpulmonary artery pressure,
PAP), A5 9 (systemic artery pressure, SAP)S A &Ho &2
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computation constants(CO-set, Edwards Lifesciences, Irvine,
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Hd% 2 AP A (pulmonary and systemic vascular

resistance)< tS3 & FA oz ksl

A& 2 (cardiac output, CO)< Thermodilution

Pulmonary vascular resistance(PVR)=mean PAP/cardiac index

Systemic vascular resistance(SVR)=mean SAP/cardiac index
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Fig. 1. Mean systemic arterial pressure(MAP), mean pulmonary arterial pressure(PAP), mean systemic
vascular resistance(SVR) and mean pulmonary vascular resistance(PVR) in the newborn piglets of 3
groups according to time. CON : control group, PCON : E. coli induced septic lung control group, PNO:

E. coli septic lung+10 ppm nitric oxide inhalation. Data represent mean=standard deviation. "P<0.05

compared to CON, Tp<0.

05 compared to PCON.
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Fig. 2. Arterial oxygen tension, carbon dioxide tension, pulmonary shunt fraction(venous admixture)
and Vd/Vt(dead space to tidal volume ratio) in the newborn piglets of 3 groups according to time.
CON : control group, PCON: E. coli induced septic lung control group, PNO:E. coli septic lung+10

ppm nitric oxide inhalation. Data represent mean*standard deviation. "P<0.05 compared to CON,

0.05 compared to PCON.
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Fig. 3. Myeloperoxidase activity of lung tissue in newborn
piglets of 3 groups. CON :control group, PCON:E. coli in-
duced septic lung control group, PNO: E. coli septic lung+10
ppm nitric oxide inhalation. Data represent mean = standard de-
viation. "P<0.05 compared to CON, "P<0.05 compared to PCON.
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