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COSBID Stroke statistics

15 million people suffer stroke worldwide each year. (World Health Report —2002)
Stroke was the second most frequent cause of death worldwide in 2011, accounting for
6.2 million deaths (~11% of the total).

Strokes can and do occur at ANY age (WHO, 2012).
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COSBID What we have already known

SD OCCURENCE
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FACT: The incidence of ischemic stroke increases with age.
QUESTION: What is the impact of aging on SDs and related hemodynamic responses
under physiological and ischemic conditions?
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SD induction in a global
ischemia model

Criteria of the
applied animal
Focalbigehemia

model
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ISCHEMIA: SD ELICITATION:

1. The degree of ischemia is highly variable
The occurence of SDs is unpredictable
3. The type of the coupled CBF response is also highly

variable
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COSBID Experimental protocols

We used anesthetised rats

Induction of global forebrain ischemia
Electrophysiology

Laser Doppler Flowmetry

Topical KCl application

2VO 1MKClon reperfusion 1M KCl on Anesthetic overdose
1 Ischemia Reperfusion
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COSBID Kinetics of SD evolution
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COSBID Experimental protocols

We used anesthetised rats

Induction of global forebrain ischemia
Electrophysiology

Laser Doppler Flowmetry

Topical KCl application

2VO 1M KClon reperfusion 1M KCl on Anesthetic overdose

Reperfusion

Focal epidural electrical stimulation

Anesthetic
Stim. 2VO overdose
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SD elicitation
COSBID | threshold

Spreading depolarization thresholds
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Levels of local CBF
COSBID | taken at selected time points

[_1 Prior ischemia induction
[/ A 'mmediately after ischemia induction

B At the end of ischemic period
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COSBID Summary

AGING In the AGED BRAIN
SDs have a higher threshold of elicitation

ISCHEMIA Once SD occurs during ISCHEMIA

e Aging, superimposed on ischemia impedes the recovery from spreading
depolarization.

* Spreading ischemia occurs at increased frequently in the aged brain.

* Perfusion deficit deepens progressively in the aged but not in the young

brain (possibly because spreading ischemia aggravates perfusion deficit in
the aged ischemic brain).

— Tissue damage is more probable.



COSBID Discussion

» Reduced Vessel Density

H * Reduced Receptor Expression

ADULT (13-months) AGED (28-months)
Sonntag et al., 1997
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Quantitative analysis of
SD1-related CBF responses
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Aging impairs neurovascular coupling

Age-dependent decrease
Whisker stimulation in mice in the magnitude of
— Electrical activity — Functional hyperemia functional hyperemia
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Cerebral microvascular rarefaction during aging

Cranial window in  Quantitation of pial arteriolar rarefaction
Brown-Norway rat  jn C57BL/6 mice
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Experimental elicitation of SD

Prolonged
application
of high KClI




Methods

Focal electrical or

brief high K* pulse
stimulation /\
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