
Research interest 

 

Research interests in Dr. Guochang Hu’s laboratory include three main areas: 1) Signaling in 

innate immunity and inflammation. He is currently investigating the molecular and cellular 

mechanisms operating in vascular inflammation and signaling in innate immunity. 2) Molecular 

mechanisms regulating vascular endothelial permeability. He is interested in elucidating the 

signaling mechanisms that regulate endothelial permeability in response to inflammatory insults.  

3) Role of inflammation in the acute lung injury/acute respiratory distress syndrome 

(ALI/ARDS). Hu is attempting to identify candidate genes important in the pathogenesis and 

resolution of lung inflammatory injury induced by sepsis and mechanical ventilation.  

 

Signaling mechanisms in innate immunity and inflammation: A central feature of 

inflammatory diseases is leukocytes adhesion to endothelial cell and the migration of leukocytes 

from the circulation into the infected tissue. Leukocyte extravasation is induced by chemokines 

produced by activated inflammatory cells at the inflammatory site. Pattern recognition receptors 

(PRR) on immune cells can sense pathogen-associated molecular patterns (PAMP) on bacteria 

and endogenous stress signals termed danger-associated molecular patterns (DAMP) from 

injured cells to initiate and perpetuate immune and inflammatory responses. The 

pathophysiology of sepsis entails a complex host immune response to infection, involving initial 

cytokine-mediated hyperinflammation followed by immunosuppression. He is interested in 

identifying novel molecules and signaling pathways responsible for leukocyte migration and 

cytokine productions. 

 

Vascular endothelial permeability: Vascular hyperpermeability and protein-rich edema 

resulted from disruption of the endothelial barrier is a key hallmark of inflammation. Adherens 

junctions predominate in endothelial cell-cell contacts and control endothelial barrier integrity. 

Stabilization of adherens junctions is dependent on the association of vascular endothelial (VE)-

cadherin, β-catenin, p120-catenin, and α-catenin proteins and their linkage to the actin 

cytoskeleton. Two cellular pathways have been identified controlling endothelial barrier function. 

The normally restrictive paracellular pathway, which can become "leaky" during inflammation 

when gaps are induced between endothelial cells at the level of adherens junctional complexes, 

and the transcellular pathway, which transports plasma proteins the size of albumin via 

transcytosis in vesicle carriers originating from cell surface caveolae. He is interested in 

determining the signaling mechanisms that regulate paracellular and transcellular endothelial 

permeability pathways in response to inflammatory insults.  

 

ALI/ARDS: His laboratory has long-standing interests in studying the pathogenesis and 

resolution of ALI/ARDS. Sepsis-induced acute lung injury is a common clinical disorder in 

critically ill patients that is associated with high mortality. Ventilator-induced lung injury (VILI) 

as a result of mechanical ventilation accounts for as many as one-third of all deaths attributed to 

ALI/ARDS. The inflammatory responses mediated by infiltration of inflammatory cells and 

release of proinflammatory cytokines play an essential role in the mechanisms of both sepsis-

induced ALI and VILI. Lung inflammatory injury is characterized by an influx of inflammatory 

cells, increased pulmonary vascular permeability, interstitial and alveolar edema, and endothelial 

and epithelial cell death. He is interested in elucidating the molecular mechanisms by which 

inflammatory response is triggered, exaggerated and resolved in the development of lung injury.  


