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Whi h k t ll h t t hi h i t f thWhich marker tell us what at which point of the 
pathogenesis of cognitive impairment, MCI, AD?

The functions of the markers varyThe functions of the markers vary 
with the progression of the illness



Inflammatory markers excreted close to 
SP promote Aβ deposition

acute phase proteins (e.g., a1-chymotrypsin, CRP)
chemokines such as the monocyte
chemoattractantprotein-1 and IP-10, ACT
h ki t (CXCR2 CCR3 d CCR5)chemokine receptors (CXCR2, CCR3 and CCR5)

key enzymes of inflammation such as nitric oxide 
synthase (NOS) and cyclooxygenase (COX)synthase (NOS) and cyclooxygenase (COX)
inflammatory cytokines
ICAM 1 VCAM 1 lb isICAM-1, sVCAM-1, albumin

Dziedzic et al., 2009 



The Vicious Cycley

Cytokines or chemokines up-regulation promote the 
production and deposition of Aβ

Aβ seem to induce the production of various inflammatory 
cytokines and chemokines in astrocytes microglia and incytokines and chemokines in astrocytes, microglia, and in 
some cases, neurons, which sets off a vicious cycle 
whereby Aβ production stimulates cytokine synthesis and e eby β p oduc o s u a es cy o e sy es s a d
cytokines, in turn, stimulate Aβ synthesis and amyloid
formation



The Measure of Aβ42 and Aβ40 in β β
Plasma

Aβ is main component of SP in ADβ p
Aβ42 is deposited early and Aβ40 later in AD
Di ti ll t f l b t b h l f lDiagnostically not useful, but maybe helpful 
for monitoring disease prediction and 
progression of AD and MCI?
Sensitive measures in female and in MCI?

Solfrizzi et al., 2006



CNS Function,
Inflammation 
and Immunityy

Cognitive Dysfunctions
Neuropsychiatric Disorders,
i.e. Dementia (i.e., Mrak, 2003)

Physiological Cytokine functions
Immune-modulator (Raison, 2006)
Neuromodulator (Schiepers, 2005)
Synaptic PlasticitySynaptic Plasticity
Learning and Memory (Stellwagen, 2006)

Taken from Raison et al., 2006





McAfoose & Baune, 2009





Clinical Associations between Cytokines and 
Cognitive Performance

Cognitive Impairment / Dementia
IL-1, IL-6 and TNF are associated with dementia in cross-section (i.e., 
Bruunsgaard 1999; Holmes 2003a)Bruunsgaard, 1999; Holmes, 2003a) 
IL-6 (over 7 years; Weaver, 2002) and CRP (over 25 years, Schmidt, 
2002) show prospective association with cognitive impairment and 
d tidementia
Prospective Association between fibrinogen / IL-6 and cognitive decline 
over 4 years (Rafnsson et al., 2007)y ( )

Specific Neuropsychology in the Elderly: “MEMO” (Baune et 
al., 2008)

IL-8 is associated with decreased memory, cognitive speed and motor 
function in the general elderly population



Associations between Genes of Inflammation and 
Cognitive Decline

D ti IL 1 IL 1β IL 6 G i i k f ADDementia: IL-1α, IL-1β, IL-6 Genes increase risk for AD (i.e., Licastro, 2003)

Cognitive Development: IL-6-572C allele  (Harding, 2005) and IL-6KO mice 
are associated with impaired cognitive function (Braida, 2004)

Cytokine polymorphisms and Neuropsychology in the general y p y p p y gy g
elderly population

IL-1β    (Memory), TNF   (cognitive speed) (Baune et al, 2008)

IL 1β (abstraction attention) (Tsai 2008)IL-1β    (abstraction, attention) (Tsai, 2008)

Specific Cytokine Genes (i.e., TNF) are related to neurodegenerative 
d t ti h i l t t iti fand neuroprotective mechanisms relevant to cognitive performance







Physiological und Pathological Cognitive Function 
f TNF in m h ni ti St diof TNF in mechanistic Studies

TNF over-expressionTNF: Immunological unstimulated 
diti
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Plasma 
Proteins 
predictp
Alzheimer’s
diseasedisease

Ray et al. (2007)



Summary and Outlooky
Inflammatory and immune markers are the most prominent 
proteins involved in cognitive decline and ADproteins involved in cognitive decline and AD

Peripheral markers reflect cognitive decline / functioningPeripheral markers reflect cognitive decline / functioning

Cytokines play a role in AD pathogenesis via SP depositionCytokines play a role in AD pathogenesis via SP deposition 
and in very early stages of cognitive decline via direct / 
indirect effects on LTP, LDP, neurogenesis, neural plasticity, , g , p y

Study of single inflammatory markers in isolation has limited y g y
validity 

Multiple Marker Analyses are promisingMultiple Marker Analyses are promising


