
Research Activities
Dr. Gozal’s research interests include bench to bedside approaches 
to the study of pediatric sleep disorders and respiratory control 
using sophisticated techniques such as gene arrays and protein chip 
technologies, and also more specific studies on cellular and animal 
models of sleep-disordered breathing. In addition, Dr. Gozal’s research 
program conducts clinical, physiological, and epidemiological studies 
on sleep in children.

Grants Funded
Role: Principal Investigator
Title: Neurocognitive Function in Snoring Children
Funding Agency: National Heart Lung and Blood Institute
Direct Costs Funded: $1,500,000

Role: Principal Investigator, University of Louisville Site
Title: Tonsillectomy and Adenoidectomy in Children with Sleep 
Disordered Breathing 
Funding Agency: National Heart Lung and Blood Institute, Multi-
Center Study
Direct Costs Funded: $200,000 (UofL site)

Role: Co-Investigator
Title:  Sleep and Sleep Disorders In ChildrenFunding Agency: NIH, 
National Heart Lung and Blood Institute
Direct Costs Funded: $1,250,000

Role: Principal Investigator
Title:  Oxidative Stress in a Murine Model of Sleep Apnea
Funding Agency: National Heart Lung and Blood Institute
Direct Costs Funded: $1,250,000

David Gozal

Peer-reviewed Publications
O’Brien LM, Gozal D. Potential usefulness of non-invasive autonomic 
monitoring in recognition of arousals in normal healthy children. J. Clin. 

Sleep. Med. 2007; 3:41-47.

Montgomery-Downs HE, Gozal D. Toddler behavior after 
polysomnography: effects of unintended partial sleep deprivation. Sleep 
2006; 29:1282-1287.

Molfese V, Beswick J, Molnar A, Jacobi-Vessels J, Gozal D. The 
impacts of sleep duration, problem behaviors and health status on letter 
knowledge in pre-kindergarten children. Child Health and Education: An 

Interdisciplinary Journal. 2007; 1:41-53.

O’Brien LM, Holbrook CR, Jones VF, Gozal D. Ethnic differences in 
periodic leg movements in children. Sleep Med 2007;8:240-246.

Tauman R, Serpero LD, Sans Capdevila O, O’Brien LM, Goldbart 
AD, Kheirandish-Gozal L, Gozal D. Adipokines in children with sleep-
disordered breathing. Sleep 2007; 30:443-449.

Tauman R, O’Brien LM, Gozal D. Hypoxemia and obesity modulate 
plasma C-reactive protein and interleukin 6 levels in snoring children. 
Sleep & Breathing 2007; 11;77-84.

Professor

	 Department of Pediatrics

	 School of Medicine

Director

	 Kosair Children’s Hospital Research 

Institute

Distinguished University Scholar



Mediano O, Barcelo A, de la Pena M, Gozal D, Agusti A, Barbe F. 
Sleepiness and polysomnographic variables in sleep apnea patients. Eur. 

J. Resp. Med. 2007; 30:1396-1399.

De la Pena Bravo M, Serpero LD, Barcelo A, Barbe F, Agusti A, Gozal 
D. Inflammatory proteins in patients with obstructive sleep apnea with 
and without daytime sleepiness. Sleep & Breathing 2007; 11:177-185.

Dayyat E, Maarafeya MAM, Sans Capdevila O, Kheirandish-Gozal L, 
Montgomery-Downs HE, Gozal D. Nocturnal body position in sleeping 
children with and without obstructive sleep apnea. Pediatr. Pulmonol. 

2007; 42:374-379.

Kheirandish-Gozal L, Miano S, Bruni O, Ferri R, Pagani J, Villa MP, Gozal 
D. Reduced NREM sleep instability in children with sleep-disordered 
breathing. Sleep 2007; 30:450-457. 

Ai J, Gozal D, Li L, Wead WB, Chapleau MW, Wurster R, Yang B, Li H, 
Liu R, Cheng ZJ. Degeneration of vagal efferent axons and terminals in 
cardiac ganglia of aged rats. J Comp Neurol. 2007;504:74-88. 

Lin M, Liu R, Gozal D, Wead WB, Chapleau MW, Cheng ZJ. Chronic 
intermittent hypoxia impairs baroreflex control of heart rate but enhances 
heart rate responses to vagal stimulation in anesthetized mice. Am. J. 

Physiol. (Heart and Circul. Physiol.) 2007; 293(2):H997-H1006.

Gozal D, McLaughlin Crabtree V, Sans Capdevila O, Witcher LA, 
Kheirandish-Gozal L. C reactive protein, obstructive sleep apnea, and 
cognitive dysfunction in school-aged children. Am J Respir Crit Care 

Med 2007; 176:188-193.

Gozal D, Sans Capdevila O, Kheirandish-Gozal L, McLaughlin Crabtree 
V. Apolipoprotein E ε4 allele, neurocognitive dysfunction, and obstructive 
sleep apnea in school-aged children. Neurology 2007; 69:243-249. 

Chi L, Ke Y, Luo C, Gozal D, Liu R. Depletion of reduced glutathione 
enhances motor neuron degeneration in vitro and in vivo. Neuroscience. 
2007; 144:991-1003. 

Lin S, Walker J, Xu L, Gozal D, Yu J. Behaviors of pulmonary sensory 
receptors during development of acute lung injury in the rabbit. Exp 

Physiol. 2007; 92:749-755.

Montgomery-Downs HE, Crabtree VM, Sans Capdevila O, Gozal D. 
Infant feeding methods and childhood sleep-disordered breathing. 
Pediatrics 2007; 120(5):1030-1035. 

Hambrecht VS, Vlisides PE, Row BW, Gozal D, Baghdoyan HA, Lydic 
R. Cholinergic and opioid activation of G proteins in rat hippocampus: 
modulation by hypoxia. Hippocampus 2007; 17(10):934-942.  

Soukhova-O’Hare GK, Schmidt MH, Nozdrachev AD, Gozal D. A novel 
mouse model for assessment of sexual function. Physiol Behav 2007; 
91:535-543.

Goldbart AD, Mager E, Veling MC, Goldman JL, Kheirandish-Gozal 
L, Serpero LD, Piedimonte G, Gozal D.  Neurotrophins and tonsilllar 
hypertrophy in children with obstructive sleep apnea. Pediatr. Res. 2007; 
62(4):489-494.

Redline S, Budhiraja R, Kapur V, Marcus CL, Mateika JH, Mehra R, 
Parthasarthy S, Somers VK, Strohl KP, Sulit LG, Gozal D, Wise MS, 
Quan SF. The scoring of respiratory events in sleep: reliability and validity. 
J Clin Sleep Med 2007; 3:169-200.

Grigg-Damberger M, Gozal D, Marcus CL, Quan SF, Rosen CL, Chervin 
RD, Wise M, Picchietti DL, Sheldon SH, Iber C. The visual scoring of 
sleep and arousal in infants and children. J. Clin Sleep Med. 2007; 3:201-
240.

Zhang SXL, Searcy TR, Wu Y, Gozal D, Wang Y. Tissue-specific 
expression of mouse monocarboxylate transporter 2 is mediated by 
alternative promoters. Physiol Genomics 2007; 32(1):95-104.

Gozal D, Kheirandish-Gozal L, Serpero LD, Sans Capdevila O, Dayyat 
E. Obstructive sleep apnea and endothelial function in school-aged 
non-obese children: effect of adenotonsillectomy. Circulation 2007; 
116(20):2307-2314.

16



17

Ai J, Epstein PN, Gozal D, Yang B, Wurster R, Cheng ZJ. Nucleus 
ambiguus projections to cardiac ganglia of mice and rats: morphology 
and topography. Neuroscience 2007; 142(2):163-168.

Gu H, Lin M, Liu J, Gozal D, Scrogin KE, Wurster R, Chapleau MW, 
Cheng ZJ. Functional changes in baroreceptor afferent, central, and 
efferent components of the baroreflex circuitry in anesthetized F344 
young-adult rats following chronic intermittent hypoxia. Am. J. Physiol. 

(Heart and Circul. Physiol.) 2007; 293(5):H2809-H2818.

Shan X, Chi L, Ke Y, Luo C, Qian SY, St Clair D, Gozal D, Liu R. 
Manganese superoxide dismutase protects mouse cortical neurons from 
chronic intermittent hypoxia-mediated oxidative damage. Neurobiol Dis. 
2007; 28(2):206-215. 

Kheirandish-Gozal L, Sans Capdevila O, Kheirandish E, Gozal D. 
Elevated liver enzymes in  children at risk for obstructive sleep apnea. 
Chest 2008; 133:92-99.

Sans Capdevila O, Dayyat E, Kheirandish-Gozal L. Gozal D. Prevalence 
of epileptiform activity in healthy children during sleep. Sleep Med 2008; 
9(3):303-309.

Gozal D, Serpero LD, Sans Capdevila O, Kheirandish-Gozal L. Systemic 
inflammation in non-obese children with obstructive sleep apnea. Sleep 

Med. 2008; 9(3):254-259.

Gozal D, Kheirandish-Gozal L, Sans Capdevila O, Dayyat E, Kheirandish 
E. Prevalence of recurrent otitis media in habitually snoring school-aged 
children. Sleep Med 2008; 9(5):549-54. 

Li RC, Morris MW, Lee SK, Pouranfar F, Wang Y, Gozal D. Neuroglobin 
protects PC12 cells against oxidative stress. Brain Res. 2008; 1190:159-
166.

Trochet D, De Ponctual L, Straus C, Gozal D, Trang H, Landrieu P, 
Munnich A, Lyonnet S, Gaultier C, Amiel. Germinal mutation and somatic 
mosaic of phox2b in late onset central hypoventilation syndrome. Am J 

Resp Crit Care Med 2008; 177(8):906-911.

Gozal D, Kheirandish-Gozal L. Cardiovascular morbidity in obstructive 
sleep apnea: Oxidative stress, inflammation, and much more. Am J Resp 

Crit Care Med. 2008; 177(4):369-375.

Sans Capdevila O, Kheirandish-Gozal L, Dayyat E, Gozal D. Pediatric 

obstructive sleep apnea: Complications, management, and long-term 
outcomes. Proc Am Thor Soc 2008; 5(2):274-282.

\Carvalho Bos S, Gomes A, Clemente V, Marques M, Pereira AT, Maia 
B, Soares MJ, Cabral AS, Macedo A, Gozal D, Azevedo MH. Sleep, 
behavioral, and emotional problems in children: a population-based 
study. Sleep Med 2008; (in press)

Khalyfa A, Sans Capdevila O, Boazza M, Serpero LD, Kheirandish-Gozal 
L, Gozal D. Genome-wide gene expression profiling in children with 
obstructive sleep apnea. Sleep Med 2008; (in press)

Wu W, Nilesh DB, Strollo PJ, Kovkarova-Naumovski E, Ryter SW, Reeves 
SR, Dayyat E, Wang Y, Choi AMK, Gozal D, Kaminski N. Network 
analysis of temporal effects of intermittent- and sustained hypoxia on rat 
lungs. Physiol Genomics 2008; (in press)

Lin L, Ai J, Chapleau MW, Liu R, Gozal D, Wead WB, Wurster R, Cheng 
ZJ. Structural remodeling of nucleus ambiguus projections to cardiac 
ganglia following chronic intermittent hypoxia in C57BL/6J mice. J. 

Comp. Neurol. 2008; 509(1):103-117. 

Gozal D, Sans Capdevila O, McLaughlin Crabtree V, Serpero LD, 
Witcher LA, Kheirandish-Gozal L.  Plasma insulin growth factor 1 levels 
and cognitive dysfunction in school-aged children with obstructive sleep 
apnea. Sleep Medicine 2008 (in press)

Monchanin G, Serpero LD, Connes P, Tripette J, Wouassi D, Francina 
A, Massarelli R, Gozal D, Thiriet P, Martin C. Plasma levels of adhesion 
molecules ICAM-1 and VCAM-1 in athletes with sickle cell trait with or 
without α-thalassemia during endurance exercise and recovery. Clin. 

Hemorheology and Microcirc. 2008; (in press)

Soukhova-O’Hare GK, Ortines RV, Gu Y, Nozdrachev AD, Prabhu 
SD, Gozal D. Postnatal intermittent hypoxia and developmental 
programming of hypertension in SHR: Role of ROS and L-Ca2+ 
channels. Hypertension 2008; 52(1):156-162.



18

Kheirandish-Gozal L, Gozal D. Intranasal budesonide treatment in 
children with mild obstructive sleep apnea syndrome. Pediatrics 2008; 
122(1):e149-155.

Gozal D, Sans Capdevila O, Kheirandish-Gozal L. Metabolic alterations 
and systemic inflammation in obstructive sleep apnea among non-
obese and obese pre-pubertal children. Am J Resp Crit Care Med 2008; 
177(10):1142-1149. 

Zhang SXL, Miller JJ, Stolz D, Serpero LD, Zhao W, Gozal D, Wang 
Y. Type I epithelial cells are the main target of whole-body hypoxic 
preconditioning in the lung. Am J. Resp. Cell. Mol. Biol. 2008; (in press)

Yan B Soukhova-O’Hare GK, Li L, Lin Y, Gozal D, Wead WB, Wurster 
RD, Cheng ZJ. Attenuation of heart rate control and neural degeneration 
in nucleus ambiguus (NA) following chronic intermittent hypoxia (CIH) in 
young adult Fischer 344 rats. Neuroscience 2008; 153(3):709-720.

Sans Capdevila O, Crabtree VM, Kheirandish-Gozal L, Gozal D. 
Increased morning brain natriuretic peptide levels in children with 
nocturnal enuresis and sleep disordered breathing: A community-based 
study.  Pediatrics 2008; 121(5):e1208-1214.

Roure N, Mediano O, Duran J, Garcia Rio J, de la Peña M, Capote F,  
Teran J, Masa JF, Alonso ML, Corral J, Sánchez-Armengol A, Martinez C, 
Barceló A, Gozal D, Barbé F. Daytime sleepiness and polysomnography 
in obstructive sleep apnoea patients. Sleep Medicine 2008 (in press)

Roure N, Gomez S, Mediano O, Duran J, de la Peña M, Capote F,  
Teran J, Masa JF, Gozal D, Barbé F. Influencia del sexo en las variables 
clínicas y polisomnográficas del síndrome de apneas del sueño. Arch 

Bronconeumol. 2008;44(11):607-10

Soukhova-O’Hare GK, Shah ZA, Lei Z, Nozdrachev AD, Rao CV, Gozal 
D. Erectile dysfunction in a murine model of sleep apnea. Am J Resp Crit 

Care Med 2008; 178(6):644-650.

Reeves SR, Simakajornboon N, Gozal D. The role of nitric oxide in the 
neural control of breathing.  Respir. Physiol. & Neurobiol. 2008; (in press)

Serpero LD, Kheirandish-Gozal L, Dayyat E, Goldman Jl, Kim J, Gozal 
D. A mixed cell culture model for assessment of proliferation in tonsillar 
tissues from children with obstructive sleep apnea or recurrent tonsillitis. 
Laryngoscope 2008 (in press)

Associate Professor 

	 Department of Pediatrics

	 Department of Pharmacology & Toxicology

	 School of Medicine

Evelyne Gozal, Ph.D.

Research Activities:
Oxygen deprivation affecting cellular survival frequently occurs in 
cerebrovascular disorders, pulmonary diseases, sleep apnea, and 
nervous system injury such as brain or spinal cord 
traumatic injury. All these disorders are accompanied 
by excessive neuronal cell loss associated with 
sustained or intermittent restriction in oxygen 
supply to the neural tissue. A succession of 
events leads to pathological consequences, 
with the primary insult, 
followed by a secondary 
wave of injury mediated by 
various pathophysiological 
mechanisms, involving both 
necrosis and apoptosis, 
and expanding the primary 
damage. Hypoxia induces 
stress-related pathways promoting 
angiogenesis, glycolysis, growth factors signaling, 
genetic instability, tissue invasion, oxidative stress 
and apoptosis, as part of a neural tissue stress 
response. The balance of these pathways may determine cellular fate 
and disease outcome. Exposure to stress induces the expression 
of a highly conserved family of proteins, the heat shock proteins, 
a universal mechanism of cellular defense in various organisms. 
Constitutively expressed Hsps function as molecular chaperones and 
participate in protein synthesis, folding, and protein transport. During 
cellular stress, they play a role in preventing aggregation of damaged 
proteins, refolding proteins, or targeting them to degradation and 
may also prevent apoptosis by binding pro-apoptotic proteins and 
inhibiting apoptosome formation and caspase activation. Alternatively, 
in response to increased accumulation of misfolded or ubiquitinated 
proteins, Hsps can induce apoptosis to remove dysfunctional cells by 
releasing the bound pro-apoptotic proteins. Thus, understanding the 
modulation of hypoxia-induced pro-and anti-apoptotic pathways in 
neurons and supporting tissue, and their modulation by stress-induced 
proteins may provide novel therapeutic strategies for diseases involving 
insufficient apoptosis, such as cancer and autoimmune disease 
or those associated with increased apoptosis such as ischemia, 
neurodegenerative diseases, or traumatic injury. Therapeutic strategies 
interfering with the signaling events triggered in response to hypoxia/
ischemia may prevent delayed injury and improve recovery.  

Various projects currently under investigation in our laboratory include:
•	 Cellular models in intermittent and sustained hypoxia. 
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