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My only disclosure:

| am totally biasedin thinking that mousemodelsc
when approprietely usedc are very usefulin modeling
of humansepsis
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Mouse Physiology Human Physiology
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U lymphocyte rich blood U neutrophil rich blood

U LP3nduced NO release ~# U LP3nduced NO release
by macrophagesyes by macrophagesno

U BALT presencestrong U BALT presenceabsent

U caspase 10no U caspasd0-yes

U MHC Il on T cellsho U MHC Il on T cellsyes

U different IgG and IgA
Isotypes/subtypes

Mestas & Hughes. J Immunol. 2004



Genomic responses in mouse models|poorly|mimic
human inflammatory diseases
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Genomic responses in mouse models|greatly
human inflammatory diseases
Keizo Takao™® and Tsuyoshi Miyakawa®?<'
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Differences Iin the analytical approach:

- fold changeascutoff

not critical Fig.1
(<1.2mouse<2.0 human vs. <1.2/1.5¢oket al.)) (Fig.1 erroneous)
- Only altered genes compared critical (?) (ImmGen consortium:
R=0.38-0.45)
'{ LJS I NJY I y W é O2 NNHB f InOHIZ céih%ay (run by Seok et al.;
(non-Gaussian/nodinear data) supplement. data)
- Individualsinglemousestudies critical

comparedto the matchinghumandisease

- NextBio data mining approach: critical

a) normalized ranking approach

b) pair-wise comparison of gene expression signatures (Riunni n g agdritarh)e r 0

c) meta-analysis of genomic data
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ABANDON THE MOUSE RESEARCH SHIP? NOT JUST YET!

Table 1. Selected mous®-human translational examples (26 listed) Shock 2014

Translational phenomenon/response

Specific comments: mouse

Specific comments: human

Antibodies o THMF given
indiscriminately fail to reduce
sepsis mortality

BALB/c mice were pretreated with antibodies to
THF prior to CLP sepsis. The murine studies wene
published 3 y before the failed human trials (101, 116)

Anti-THNF antibodies failed to be an effective
treatment strategy in a general population
of septic patients (117, 118)

Pretreatment with an anti-THNF
strateqy prevents early systemic
inflammatory response syndrome

Passive immunization with the antiserum to THNF-x
in BALB/c mice protected them against the lethal
hyperinflammation by Eschernchia coll LFS (98)

Anti-THNF-a therapy was effective in humans
with louse-borne relapsing fever when given
as a pretreatment against Jarisch-Herxheimer

Low-dose steroid therapy is
associated with decreased
mortality in septic mice
and humans

Regulation of chemotactic behawvior
of mouse and human neutrophils
via purinergic signaling

Human and mouse neutrophils rely
on similar signaling mechanisms
for their activation during
bacteriadnduced acute lung injury

Sepsis always in MARS:
simultaneous systemic releass
of both proirflammatory and
anti-inflammatory cyiokines in sepsis

Demonstmated in C57BLG6 male mice subjected
to CLP and treated with different conticoid
concentrations; low but not high-dose steroids
improved 21-d survival (120)

Human and mouse neutrophils rely on same
purinergic receptor subtypes (P2Y2, A3, and
Ala receptors) for autocrine signaling (122-124)

Increased nuclear activation of NF-«B in pulmonary

neutrophils of mice after in vivo administation
with endotoxin (125, 126)

Demonstrated in ICRCD-1 (outbred) female mice
subjected to CLP sepsis (129, 130)

TEECITOTE T T TS

Early initiation of low-dose corticostemid
therapy decreased mortality in septic shock
patients (121)

Demonstrated in vwitro and in vivo, mice are
suitable to study chemotaxis in inflammation,
trauma, and sepsis (122-124; NCTO1 180361 ™)

Increazed nuclear accumulation of NF-<B in
peripherml or pulmonary neutrophils of human
wvolunteers after in witro or & vivo stimulation
with endaotoxin (127) or in peripheral
neutrophils of patients with sepsis (128)

Demonstrated in septic shock patients (131)
and patients with postoperative abdominal
sapsis (132)

IL-6 serves as a biomarker for
sepsis mortality

IL-6 measured 6 h after the onset of CLP sepsis in
BALB/e (133) and CD-1 mice (129) accuratehy
pradicts survival

Patiernts with high levels of IL-6 are at increased
risk of dying of sepsis (134, 135)

10

Role of nicatinic receptors in
inflammatory responses after
endotoxemia is similar in mice
and humans

Similar mode of pathogen-associated
molaecular patterns detection via
Toll-like receptors (TLRs) in mice
and humans

Sepsis induces profound apoptosis
of immune and gastrointestinal
epithalial (GIE) cells

Demonstrated in C57BLG mice and o nicotinic
receptor-deficdent mice; endotoxn-induced response
was abrogated via activation of armti-nflammatory
cholinergic pathway (vagus nerve stimulation) (136)

TLR-4 was identified as the receptor that senses
LPS in expaeriments with congenic sensitive
(C3HMeMN; CSTBLM1O0ScSn) and resistant
(C3HMed and CS57BLAO0ScCr) mice (138);
TLR-4 expression level determines the degree
of LPS-susceptibility in mice (139)

Demonstrated in CLP female ND4 mice (142) and
Pseudomonas asruginasa pneumonia-induced
septic FVB/M mice (143); apoptosis in B and
T lymphocytes and dendritic cells. GIE cell
apoptosis in large and small intestine

Human volurtesrs were administered endotoxin
and GTS5-21 (o¥nAChR agonist) or placebo
to study anti-inflammatory effects of
cholinergic pathway (137; NCTOO783068%)

Human volunteers administered with LPS
demonstrated altered TLR-induced genes
expression (140). TLR-signaling pathways
are strongly modulated in septic patients (141)

Demonstrated in patients who died of sepsis
and sepsis and MODS:; data obtained by
retrospective (rapid autopsy) and prospective
(tizs=ue resection) examination (144-146)




Critically rechecking our mouse models...

Reproduction nghts obtainable from
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It's close enough.
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Cytokines after LPS/E.cajimice (& all speciep

changes over hours
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charles rlver

van den Boogaard M et al. 2010 Critical Care  ~ accelerain g drug development. oxactly.



