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Physical activity vs.exercise
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regulation of inflammation
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Brain Derived Neurotrophic |
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Brain Derived Neurotra Factor
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BDNF & Immuni

Kerschensteiner et al., 1999

Hammarberg et al., 2000

Ziemssen et al., 2002

Fauchais et al., 2008

T Cells, B Cells, NK cells & monocytes
transcribe BDNF mRNA & secrete BDNF protein in vitro

Growth and activation factor in T cells:
THO, TH1 & TH2 cells, produce BDNF constitutively

T cell stimulation: 1BDNF expression.

Endogenous BDNF: important survival factor for B and
T cells
1 under stress conditions.




BDNF & Immuni

Kerschensteiner et al., 1999

Hammarberg et al., 2000

Ziemssen et al., 2002

Fauchais et al., 2008

Brunelli et al., 2012

T Cells, B Cells, NK cells & monocytes
transcribe BDNF mRNA & secrete BDNF protein in vitro

Growth and activation factor in T cells:
THO, TH1 & TH2 cells, produce BDNF constitutively
T cell stimulation: 1BDNF expression.

Endogenous BDNF: important survival factor for B and
T cells
1 under stress conditions.

PBMCs produce & secrete BDNF isoforms as part of the
physiological stress response induced by acute
exercise
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Cho et al., 1997 Model of peripheral tissue inflammation: 1BDNF protein/mRNA,
TtrkA receptor in the DRG, blocked by NGF antibody.
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BDNF & Inflammation

Cho et al., 1997

Bayas et al., 2003

Jiang et al., 2010

Model of peripheral tissue inflammation: 1BDNF protein/mRNA,
TtrkA receptor in the DRG, blocked by NGF antibody.

BDNF influences the cytokine expression pattern in PBMCs:1
IL-4 in PBMCs
TIFN-y mRNA in Tcells

Cerebral inflammation in ischemic stroke:
BDNF increases anti-inflammatory (11L-10)
decreases pro-inflammatory cytokines (| TNF-a)




BDNF & Inflammation

Cho et al., 1997 Model of peripheral tissue inflammation: 1BDNF protein/mRNA,

TtrkA receptor in the DRG, blocked by NGF antibody.

Bayas et al., 2003 BDNF influences the cytokine expression pattern in PBMCs:1
IL-4 in PBMCs
TFN-y mRNA in Tcells

Jiang et al., 2010 Cerebral inflammation in ischemic stroke:

BDNF increases anti-inflammatory (11L-10)
decreases pro-inflammatory cytokines (| TNF-a)

Jiang et al., 2011 Rat ischemic stroke model. Intranasal BDNF: BDNF: less
apoptotic neurons
JTNF-a ,1 IL-10 ,7 NF-kB activity

Joosten & Houweling Dorsal spinal cord transaction:
2004 BDNF resulted in anti-inflammatory & anti-oxidant effects.

Wu et al., 2010 Neuroinflammation: Exercise prevented loss of DA neurons & the
LPS-induced | of BDNF in the Striatum nucleus.
Administration of BDNF: counteracted the LPS-induced neuron
loss.



Alderson et al., 1990

Angelucci et al.,
2011

BDNF and PNS system

BDNF promotes survival of cholinergic neurons and

induction of ACHE.
BDNF 1 the levels of CHAT and AChE activities

Changes in brain and serum BDNF levels associated
with the different stages of cholinergic degeneration.
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Changes in brain and serum BDNF levels associated
with the different stages of cholinergic degeneration.

BDNF involvement in cholinergic signaling

Acute vagus nerve stimulation significantly increased
BDNF mRNA in hippocampus and cerebral cortex.




BDNF and PNS system

Alderson et al., 1990

Angelucci et al.,
2011

Helke et al., 1998
| Follesa et al., 2007

Johansson et al.,
2009

Murphy & Fox, 2010

BDNF promotes survival of cholinergic neurons and
induction of ACHE.
BDNF 1 the levels of CHAT and AChE activities

Changes in brain and serum BDNF levels associated
with the different stages of cholinergic degeneration.

BDNF involvement in cholinergic signaling

Acute vagus nerve stimulation significantly increased
BDNF mRNA in hippocampus and cerebral cortex.

Involvement of cholinergic signaling in neurotrophic-
related neuronal plasticity of vagus.

Contribution of BDNF to survival and other aspects of
gastric vagal afferent development




BDNF and PNS system

Alderson et al., 1990

Angelucci et al.,
2011

Helke et al., 1998
Follesa et al., 2007

Johansson et al.,
2009

Murphy & Fox, 2010

Zhou et al., 2004

BDNF promotes survival of cholinergic neurons and
induction of ACHE.
BDNF 1 the levels of CHAT and AChE activities

Changes in brain and serum BDNF levels associated
with the different stages of cholinergic degeneration.

BDNF involvement in cholinergic signaling

Acute vagus nerve stimulation significantly increased
BDNF mRNA in hippocampus and cerebral cortex.

Involvement of cholinergic signaling in neurotrophic-
related neuronal plasticity of vagus.

Contribution of BDNF to survival and other aspects of
gastric vagal afferent development

Exogenous BDNF upregulated expression of alpha7-
NAChRs (PNS receptors)




BDNF in critical illness

Ritter et al., 2012

In ICU patients:

Plasma levels of BDNF were higher in ICU patients
when compared with healthy volunteers.

|BDNF 48h after enrollment in non-survivors.

BDNF levels in patients (mechanical ventilation &
sepsis) were associated with mortality.
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Ritter et al., 2012 In ICU patients:
 Plasma levels of BDNF were higher in ICU patients
when compared with healthy volunteers.

« |BDNF 48h after enroliment in non-survivors.

« BDNF levels in patients (mechanical ventilation &
sepsis) were associated with mortality.

§ Chimienti et al., In perioperative patients:
2012  Plasma concentrations of BDNF associated with levels
of TNF-a & IL-6
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BDNF in critical illness

Ritter et al., 2012 In ICU patients:
 Plasma levels of BDNF were higher in ICU patients
when compared with healthy volunteers.

|BDNF 48h after enrollment in non-survivors.

BDNF levels in patients (mechanical ventilation &
sepsis) were associated with mortality.

| Chimienti et al., In perioperative patients:
2012  Plasma concentrations of BDNF associated with levels
of TNF-a & IL-6

Grandi, et al., 2011  In ICU patients:
« Serum BDNF levels at admission were significantly
higher in patients who developed delirium.

BDNF levels already elevated on admission in
susceptible patients- may reflect neuronal damage
before or soon after ICU admission.
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Conclusion

« EPM (and BDNF) need
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