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What about the brain?

jble to precondition the brain?




Clinical Observations of Human
Brain Conditioning
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Brain Conditioning with TIA

to ischemic stroke lessens
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Conditioning with TIA
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Conditioning with TIA
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[ ffect of Age on Conditioning
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Morte 2008)

jed hearts have
econditioning




Medication Effect on
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What Conditioning Method?

pod of conditioning?
Nning impractical.




Clinical Conditioning
Methods




Preclinical Limb

Preconditioning

Study Stimulus Animal Model QOutcome

Vlasov 2005 30-min leg ischemia Rat Global ischemia | tendothelial function
| cerebral edema

Jin 2006 3 X 10-min leg ischemia Rat Global ischemia @ 'pERK1/2
| neuronal loss
Dave 2006 15 and 30-min leg Rat Global ischemia | | neuronal loss
ischemia
Gurcon 2006 5-min renal ischemia Rabbit Spinal ischemia @ tfunction
Sun 2006 3 X 10-min leg ischemia Rat Global ischemia | | neuronal loss
1 p38 MAPK
expression
Rehni 2007 15-min mesenteric artery Mouse Focal ischemia | 7function
occlusion | infarct size
Zhao 2007 3 X 10-min leg ischemia Rat No cerebral 1 serum and
ischemia hippocampal NO and
NOS expression
Ren 2008 5 and 15-min cycles of leg Rat Focal ischemia @ | infarct size
ischemia
Malhotra 2011 3X 10-min infra-renal Rat Focal ischemia | tfunction
aortic occlusion | infarct size
Hahn 2011 4 x 10-min leg ischemia Rat Focal Ischemia @ tfunction
(tourniquet) | infarct size

pERK= extracellular signal-regulated kinases; NO=nitrous oxide; NOS=NO synthase; MAPK= mitogen-
activated protein kinase




Clinical Cardiac Conditioning

Cardiac

Cheung 2006 Pediatric cardiac surgery 2 cycles of 5 min leg ischemia
Hausenloy 2007 Coronary bypass 3 cycles of 5 min arm ischemia
Ali 2007 Abdominal aneurysm repair 2 cycles of 10 min iliac artery

occlusion

Hoole 2009 Coronary angioplasty 3 cycles of 5 min arm ischemia
Rahman 2010 Coronary bypass 3 cycles of 5 min arm ischemia
Thielman 2010 CABG Surgery 3 cycles of 5 min arm ischemia
Wagner 2010 CABG Surgery 3 cycles of 5 min arm ischemia
Ali 2010 CABG Surgery 3 cycles of 5 min arm ischemia

Hong 2012 Off pump CABG Surgery 4 cycles of 5 min arm ischemia




Preconditioning the Brain
What Setting?

sndarterectomy or stenting.

omorrhage.




Per and Post-conditioning
the Brain

al infarction.




Completed Studies in Brain
Conditioning
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Completed Studies in Brain
Preconditioning
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Completed Studies in Brain
Conditioning

every other day from day 4-14
ebral ischemia







Completed Studies in Brain
Conditioning
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Completed Studies in Brain
Conditioning
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Completed Studies in Brain
Conditioning
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Interventional Studies
Conclusion

ancept and exploratory




Proving the Principle

Brain -Limb Conditioning

Preconditioning Post-and

Perconditioning
Extent of preclinical +++ +
evidence
Shown in multiple organ +4+ +
systems
Innovation of approach to +++ +

cytoprotection

Clinical applicability + 44+




Proving the Principle

Brain-Limb Conditioning

Subarachnoid  Carotid artery Cardiac Secondary
hemorrhage stenting / bypass stroke
endarterectomy prevention
Favorable +++ + + +
patient
demographics
Ischemic risk +++ ++ + +
over time 20% 3-6% ~2% 8%
Preconditioning ++ +++ +++ +
length 14 days One time One time Months
Model for + +++ ++ +++

iIschemia




Proving the Principle

Brain-Limb Conditioning

Subarachnoid Coronary artery Carotid Secondary
Hemorrhage! bypass surgery? endarterecotmys3 Stroke
Prevention*

Age (years) 53 +£12 67* 68* 60+ 9
Hypertension (%) 42 61 62 29
Smoking (%) 48 65 21 30
Diabetes (%) 3 42 21 24
Ischemic heart 1 100 23 Not available

disease (%)
1Koch 2012; 2Hausenloy 2007; 3Walsh 2010; 4 Meng 2012

Modified from Koch 2013




Proving the Principle

Brain-Limb Conditioning

Subarachnoid  Carotid artery Cardiac Secondary
hemorrhage stenting / bypass stroke
endarterectomy prevention
Favorable +++ + + +
patient
demographics
Ischemic risk +++ ++ + +
over time 20% 3-6% ~2% 8%
Preconditioning ++ +++ +++ +
Duration 14 days One time One time Months
Model for + +++ ++ +++

iIschemia
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easibility in SAH




Preconditioning

986 — direct preconditioning.

8 — regional, remote preconditioning.

orescribed small doses of
auses mania, to treat mania.

A man ill also cures him.




