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Despite severe and generalized clinical Despite severe and generalized clinical 
manifestations, the result of multiple organ manifestations, the result of multiple organ 
dysfunction, previous limited autopsy data dysfunction, previous limited autopsy data 
failed to show evidence of viral replication failed to show evidence of viral replication 
This study investigated a case of fatal H5N1 This study investigated a case of fatal H5N1 
disease in a child for tissue tropism caused by disease in a child for tissue tropism caused by 
the virus in the lungs and other organsthe virus in the lungs and other organs



Figure  H5 influenza viral RNA detection in selected tissue

H5-specific RNA was detected in the lung, spleen, and small and large intestines
(+) and (-) stranded viral RNA was found in the lung, small and large intestines, 

but only (-) stranded RNA was detected in the spleen 
Immunohistochemical analysis detected influenza A virus antigen-positive cells 

in lung tissue. 
Antigen-positive cells were type II pneumocytes

Figure  Immunohistochemistry in lung tissue

Uiprasertkul, M. et al. Emerg. Infect. Dis. 2005



Human influenza strains bind preferentially to α-(2, 6)-linked sialic acid, 
whereas  avian strains prefer α-(2, 3)- linked sialic acid

Flint et al, 2004



Shinya, 2006



Table1  Result of in situ and immunohistochemistry in selected organ and cell type

In situ hybridization 

Positive signal in lungs, trachea, lymph node, brain, small intestine 
and Hofbauer cells and cytotrophoblasts of the placenta. 

GU, J. et al. Lancet 2007



Respiratory  tract

Figure In situ hybridization in respiratory tract 

Positive signal in tracheal epithelial 
cells and alveolar epithelial cell 

Negative signal in bronchi and 
bronchioles

No positive signal in endothelial cell, 
macrophage, lymphocyte, or  any  
other cell type in lung or blood.

GU, J. et al. Lancet 2007



Brain

Figure In situ hybridization in brain

Positive signal  in 
cytoplasm of brain 

Double labeling showed 
positive cells is neurons 
cells

Placenta

Figure In situ hybridization in placenta

Positive signal  in 
chorionic villi

Double labeling showed 
positive cell is Hofbauer
cells and cytotrophoblastic
cells

GU, J. et al. Lancet 2007



Lymph node

Figure In situ hybridization in lymph node

Positive signal  in cytoplasm of 
mononuclear cell in lymph node

Double labeling showed 
positive cell is T lymphocytes

Small intestine

Figure In situ hybridization small intestine

Positive signal  in cytoplasm of 
mucosal epithelial cells of small 
intestine

GU, J. et al. Lancet 2007



Table1  Result of in situ and immunohistochemistry in selected organ and cell type

Fetus

Positive signal in lungs, circulating mononuclear cells, and 
Kupffer cells in liver

GU, J. et al. Lancet 2007



Table1  Result of in situ and immunohistochemistry in selected organ and cell type

Immunohistochemistry

Distribution of immunohistochemical staining was consistent with that of In situ 
hybridization except the absence of viral antigen in small intestine  

GU, J. et al. Lancet 2007



RT-PCR, real time RT-PCR, and NASBA
Table1  Result of RT-PCR, real time RT-PCR 

and NASBA for H5 detection in tissue

Figure H5 RT-PCR and 
tagged strand-specific RT-PCR on selected organ

All organs tested showed positive RT-PCR result except lymph node

GU, J. et al. Lancet 2007



ApoptosisApoptosis

Uiprasertkul, 2007



Chotpitayasunondh T, EID 2005



de Jong, 2006



Guan, 2004



Cytokine production in human Cytokine production in human 
macrophagemacrophage
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Kobasa, 2007
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Zeng, 2007



ConclusionsConclusions

Main target cells are type II Main target cells are type II pneumocytespneumocytes, and , and 
infected cells showed apoptosis.infected cells showed apoptosis.

Viral RNA is found in many organs despite the Viral RNA is found in many organs despite the 
relative lack of inflammatory response.relative lack of inflammatory response.

Delayed or reduced IFN response and Delayed or reduced IFN response and 
enhanced proenhanced pro--inflammatory cytokine response inflammatory cytokine response 
may be involved in the viral pathogenesis.may be involved in the viral pathogenesis.


