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Navigating the post-PNAS matrix with 
the mouse research ship:  
        A suicide or viable mission? 



My only disclosure: 

I am totally biased in thinking that mouse models ς  
when  approprietely used ς are very useful in modeling  
of human sepsis 

LBI Trauma 
AUVA 



Mice: 53% 

Rats: 19% 

¢ƘŜ aƻǳǎŜΧ 

Over 70% of all animal sepsis  

studies are performed in MICE 

% of Animal Species in Research - EU 

cheap 

small ς  
high power 

minimal ethical  
concerns 

ease of  
manipulation 

technical  
background 

Since 1.1.2014: 

Ămouse & sepsisñ: 1358 hits (rat: 502; pig: 81) 

Ămouse & traumañ: 2790 hits (rat: 3536; pig: 486) 

Ămouse & shockñ: 1653 hits (rat: 1156; pig: 219) 



Human Physiology 

? 
CŀǊ ŦǊƻƳ ƛŘŜŀƭΧ 

Mouse Physiology 

ü lymphocyte rich blood ü neutrophil rich blood 

ü LPS-induced NO release  
     by macrophages - yes 

ü LPS-induced NO release 
     by macrophages - no 

ü BALT presence - strong  ü BALT presence - absent 

ü different IgG and IgA 
    isotypes/subtypes 

ü caspase 10 - no ü caspase 10 - yes 

ü MHC II on T cells - no  ü MHC II on T cells - yes 

Í 

Mestas & Hughes. J Immunol. 2004  



!ƴŀƭȅǎƛǎ ƻŦ пфму ƘǳƳŀƴ ƎŜƴŜǎ ǾŜǊǎǳǎ ǘƘŜƛǊ пфму ƳǳǊƛƴŜ ƻǊǘƘƻƭƻƎǎΤ tŜŀǊǎƻƴΨǎ ŎƻǊǊŜƭŀǘƛƻƴ όw2) 

tŜŀǊǎƻƴΨǎ ŎƻǊǊŜƭŀǘƛƻƴΥ 0.02-.03 
Human vs. Mouse Sepsis 

Seok et al. PNAS 2013  



άaƛŎŜ Cŀƭƭ {ƘƻǊǘ ŀǎ ¢Ŝǎǘ {ǳōƧŜŎǘǎ ŦƻǊ {ƻƳŜ ƻŦ IǳƳŀƴǎΩ  
5ŜŀŘƭȅ Lƭƭǎέ 

By Gina Kolata 
Published: February 11, 2013 

We Are Not Mice!  
Posted: 02/14/2013 3:47 pm 
Susan M. Love 
Pioneer in the field of women's health and 
breast cancer 

February 13, 2013  

άaƻǳǎŜ aƻŘŜƭǎ ƻŦ LƴŦƭŀƳƳŀǘƛƻƴ !ǊŜ .ŀǎƛŎŀƭƭȅ ²ƻǊǘƘƭŜǎǎΦ bƻǿ ²Ŝ YƴƻǿΦέ 
   Posted by Derek Low 

 

Justified or not? 

http://pipeline.corante.com/archives/2013/02/13/mouse_models_of_inflammation_are_basically_worthless_now_we_know.php


Takao & Miyakawa PNAS 2014  



H  o  w   C  o  m  e ? ! ? ! 



Differences in the analytical approach: 

- Only altered genes compared 

- {ǇŜŀǊƳŀƴΨǎ ŎƻǊǊŜƭŀǘƛƻƴ  
   (non-Gaussian/non-linear data) 

- Individual/single mouse studies  
   compared to the matching human disease  

 - fold change as cutoff 
    (<1.2 mouse/<2.0 human vs. <1.2/1.2 (Seok et al.)) 

- NextBio data mining approach: 

a) normalized ranking approach  

b) pair-wise comparison of gene expression signatures (ñRunning Fisherò algorithm) 

c) meta-analysis of genomic data  

critical 

critical 

not critical (Fig.1 erroneous) 

critical (?) (ImmGen consortium: 

R=0.38-0.45) 

not critical 
(run by Seok et al.; 

supplement. data) 

Well, make up your own mind... 



Mouse 

scientists 

at worké Can We Navigate the  
Matrix?? 



Table 1. Selected mouse-to-human translational examples (26 listed) Shock 2014  



Critically re-checking our mouse models... 

Navigation tip #1a 
The Model/Disease Mismatch: 
Sepsis 
 



Cytokines after LPS/E.coli ς mice (& all species) 

van den Boogaard M et al. 2010 Critical Care  

changes over hours 


