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diabetic type laud 2 compared to non-depressed in a meta-aualysis 
of 24 studies. Frequeucy of diabetes complicatious as diabetic 
ueuropathy, uephropathy, retiuopathy macro vascular complica- 
tious aud sexual dysfuuctiou have beeu fouud to be higher in 
depressed diabetic patieuts @e Groot et al 2001). Improved 
glycemic coutrol has beeu fouud with autidepressaut treatmeut 
in depressed diabetic patieuts Fuuctioual status of other chrouic 
disease as chrouic pain, rheumatoid is further impaired with the 
additiou of depressive symptoms with biased uegative perceptiou 
of the disorder, passive copiug aud belief of uncontrollability. The 
actual uature of the impact of depressiou in caucer patieuts is still 
a matter of debate. Some studies have fouud a modest uegative 
effect 011 actual survival in breast caucer. However in a receut 
review the follow-up of about 5000 patieuts with mostly breast 
caucer up to 15 years did uot fiud au impact of hopelessuessi 
helplessuess 011 survival or recurrence. Nouetheless a detrimeutal 
effect for 5-year eveut-free survival has beeu observed in breast 
caucer patieuts with helplessness/hopelessness aud depressiou as 
defiued with high HAD score. Relatiouship betweeu depressiou 
aud cardiovascular diseases has received much atteutiou in receut 
years followiug the semiual fiudiug of au iucreased mortality for 
post-myocardial iufarctiou patieuts with symptoms of depression 
While these results have beeu coufirmed in subsequeut studies 
it has beeu fouud that eveu miuimal symptoms of depressiou 
could iucrease mortality risk after acute myocardial infarction 
Moreover depressiou has beeu fouud to represeut au iudepeudeut 
risk factor for cardiovascular morbidity aud mortality in patieuts 
with aud without previous cardiovascular diseases (Pemriux et al 
2001). Iuterestiugly the iucreased risk has beeu observed with 
major depressiou but also with miuor depression There are some 
suggestious that specific treatmeut of depressiou could reduce 
this risk. Couversely cardiovascular couditious appear to have a 
significaut impact 011 mood (Pateruiti et al 2000). Various hypothe- 
ses have beeu forwarded to explaiu this cousisteut association 
Neurovegetative cardiovascular chauges liuked to parasympathetic 
toue have beeu observed in depressed patieuts mostly reduced 
heart rate variability, aud baroreflex sensitivity. These chauges 
could be related to braiu fuuctiou alteratious observed in depressed 
patieuts with braiu imagiug techuiques. Both cardiovascular fuuc- 
tiou chauges have beeu fouud to have a uegative predictive value 
for myocardial iufarctiou outcome. They could also be modified 
with autidepressaut treatmeut. Receut evideuce have also iudicated 
that immuue alteratious could be associated with depression 
Depressiou has beeu associated with elevated pro-inflammatory 
cytokiues aud leukocyte levels iucrease in platelets aggregation 
Major depressiou could modify immuue system aud couversely 
immuue system abuormalities may play a role in the etiology 
of depression Patieuts treated with iuterleukiu 2 or iuterferou 
alpha for caucer or viral disease such as hepatitis C develop 
depressed mood. Chauge in the immuue system activity might 
be iuvolved in the cardiovascular disease as atherosclerosis via 
inflammatory like processes. It is possible that immuue dysfuuc- 
tiou may serve as a commou pathophysiological mechauism for 
both altered mood aud cardiovascular dysregulatiou (Grippo aud 
Johusou 2003). Deleterious impact of depressive symptoms 011 
a variety of somatic disease have beeu evidence. This effect 
might be related to a geueral impact of depressiou 011 self-care 
iucludiug poor compliauce aud lack of activity. However receut 
fiudiugs suggest that these effects could result from the complex 
iuterplay of biological mechauisms iuvolved in the expressiou 
or aud the pathophysiology of depressiou aud somatic diseases. 
The positive impact 011 somatic disease outcome observed with 
efficieut treatmeut of associated depressiou is further emphasized 

the ueed to improve diagnostic aud treatmeut of depressiou in 
primary care setting. 
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Pam is a multi-dimensional process iuvolviug the physical, emo- 
tioual aud perceptual iutegratiou of uoxious information The 
emotioual aspect of paiu is eucoded by the limbic system aud 
iuvolves the relatiouship betweeu paiu aud mood. Chrouic paiu 
iuduces chrouic stress, aud a large proportiou of patieuts with 
chrouic paiu also preseut clear symptoms of depression In addi- 
tion cliuical reports iudicate that depressed patieuts, who do uot 
suffer from chrouic pain, exhibit alteratious in their perceptiou 
of pain Thus, these two pheuomeua could be sequential. Data 
from imagiug studies of the forebraiu have showu that uoxious 
stimulatiou activates ueurous in cortical areas, as the iusular aud 
auterior ciugulate cortex, in additiou to areas of the limbic system 
iucludiug the amygdala, hippocampus, aud hypothalamus. These 
asceudiug paiu pathways aud their supraspiual targets coutribute 
towards two distinct, but yet related, aspects of pain: the seusory- 
discrimiuative aud the affective-cognitive aspects, the first iuvolv- 
iug the perceptiou aud detectiou of a uoxious stimulus, aud the 
secoud the relatiouship betweeu paiu aud mood, iucludiug paiu 
memories. Nevertheless, although these differeut aspects of paiu 
respouses iuvolve specific pathways aud regions, it is believed that 
the basis of the couscious experieuce of paiu is fiually regulated 
by the overall activity of these regious (Blackbum-Muuro aud 
Blackburu-Muuro, 2001). Giveu the diverse origius of chrouic 
pain, coutroversy surrouuds the relatiouship it bears to the depres- 
siou with which it is ofteu co-expressed. It has beeu estimated that 
over 50% of patieuts sufferiug from chrouic paiu also express cliu- 
ically diagnosable symptoms of depression Five major hypotheses 
have beeu proposed: (a) the “autecedeut hypothesis”, in which 
depressiou precedes the developmeut of chrouic pain, (b) the 
“consequence hypothesis”, in which depressiou is a cousequeuce 
of the chrouic pain, (c) the “scar hypothesis”, in which episodes of 
depressiou occurriug before the ouset of chrouic paiu predispose 
the patieut to a depressive episode after the ouset of pain, (d) the 
“cognitive mediation” hypothesis, in which psychological factors 
such as poor copiug strategies are cousidered to mediate the recip- 
rocal iuteractious betweeu chrouic paiu aud depression, aud (e) the 
“independent hypothesis”, in which depressiou aud chrouic paiu 
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are considered to share some common pathogeuetic mechanisms 
but remaiu distinct diseases without causal iuteractiou (Blackburu- 
Muuro aud Blackburu-Muuro, 200 1). Several clinical studies have 
suggested that pharmacotherapies used to treat depression may 
be also effective analgesics in chrouic paiu sufferers. Detailed 
meta-analyses of multiple autidepressaut trial studies indicate that 
autidepressauts are associated with paiu relief. In these studies, au- 
tidepressauts are over 74% more effective thau placebo in chrouic 
paiu patients. However, there are some difficulties in studying the 
effects of autidepressauts 011 chrouic pain The issue of organic vs 
uuexplaiued psychogenic or somatoform paiu has to be resolved, 
as patients suffering from affective disorders are more likely to 
develop idiopathic chrouic paiu thau those who do not. To address 
this, some studies utilizing ouly nondepressed patients suffering 
from chrouic ueuropathic paiu of uerve iujury, degeneration, or 
post-herpetic neuralgic origins, demonstrated 50% paiu relief in 
response to autidepressauts. Meta-analyses designed to control 
“masked depression”, have also demo&rated that autidepressauts 
act in chrouic paiu patients through au analgesic effect rather 
thau through au effect to improve uudiaguosed depression Al- 
though the analgesic effect of autidepressauts is to some extent 
iudepeudeut of their autidepressaut properties, clinical studies 
have showu that mixed iuhibitor of serotouiu aud uoradreualiue 
reuptake have greater analgesic potency thau serotouiu selective 
drugs (Rojas-Corrales et al., in press). Evidently, uot all drugs 
with autidepressaut profiles will provide adequate paiu relief in 
the clinical situation Regardless of the credibility of the above 
hypotheses, the importance of accurate diagnosis aud reportiug 
of chrouic paiu should uot be underestimated. If chrouic paiu 
is excluded as a diagnostic tool for depression, the appareut 
prevalence of depression in a giveu patient populatiou may be 
reduced (Ohayou aud Schatzberg, 2003). However, the clinical 
coiisequeiice of ignoring patieiits’ complaints of chrouic pain 
may be the failure to receive appropriate treatment for their 
depression Thus, classical paiu targets may prove useful in the 
geueratiou of novel autidepressauts (Briley, 2003). On the other 
baud, regardiug the ueurobiological correlates betweeu paiu aud 
depression, clear evidence exists about the relationship betweeu 
the opioid system, uoradreualiue aud serotouin It seems clear that 
the opioid system iuflueuces paiu aud depression In fact, eudoge- 
uous opioids (Tejedor-Real et al., 1995) aud opiate analgesics have 
demo&rated autidepressaut-like effects (Rojas-Corrales et al., 
2002). In conclusion, it appears that paiu aud depression are two 
entities clearly related. Neurobiologically, the close relationship 
betweeu the opioid system aud the uoradreualiue aud serotouiu 
system account for the analgesic effect of the autidepressauts aud 
the autidepressive-like effects of some opiates. Supported by FIS 
0111055. 
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Alzheimer’ s disease (AD) is characterized by beta-amyloid- 
coutaiuiug plaques aud ueurofibrillary tangles (NFT). NFT are 
composed of hyper-phosphorylated tau aud are abuudaut in ad- 
ditioual neurodegenerative diseases iucludiug froutotemporal de- 
meutia (FTDP-17). The discovery of mutations in the tau geue in 
FTDP-17 established that dysfuuctiou of tau in itself cau cause 
ueurodegeueratiou (Gotz, 2001). To model the tau pathology of 
AD in uiuo, we expressed wild-type aud P3OlL mutaut humau 
tau in trausgeuic mice. Expression of P3OlL tau in ueurous of 
trausgeuic mice caused NFT fonnatiou as showu by Gallyas 
staiuiugs. The presence of tau filaments was further coufinned by 
electron-microscopy. Next, we tested in mice the amyloid cascade 
hypothesis, that claims a central role of beta-amyloid in NFT for- 
mation We injected Abeta fibrils iuto braius of P3OlL mice aud 
non-trausgeuic littennate controls as well as human wild-type tau 
trausgeuic mice. Eighteeu days followiug the Abeta iujectious, 
Gallyas impreguatious revealed fivefold iucreases of NFT, along 
with ueuropil threads aud degeueratiug ueurites in P30 lL, but uot 
wild-type mice. To detenniue whether the Abeta42-induced NFT 
fonnatiou was associated with altered tau phosphorylation, we ap- 
plied immuuo-histochemistry. Whereas several phosphorylation- 
depeudeut autibodies iucludiug AT8 (directed against phospho- 
epitope Ser202iThr205) detected tau throughout the braius of 
P3OlL mice iudepeudeutly of the iujectious, the use of antibodies 
specific for phosphorylated Ser422 aud Thr212iSer214 revealed 
a tight association of the phosphorylation of these epitopes with 
NFT fonnatiou (Gotz et al., 2001). The seriueithreouiue-specific 
phosphatase PP2A is highly abuudaut in brain It biuds to tau aud 
microtubules, aud FTDP-17 mutations cause a siguificaut decrease 
in the biudiug affinity of tau for PP2A. We expressed the domiuaut 
negative PP2A mutaut L 199P in ueurous of trausgeuic mice &ins 
et al., 2001). In braiu homogenates, PP2A activity was chronically 
reduced to 66%. Eudogeuous tau protein was hyperphosphorylated 
at epitopes AT8 (shown by immuuohistochemistry) aud Ser422 
(showu by Westeru blotting). With age, phosphorylation of S422 
iucreased significantly aud was detected in selected ueuroual 
populations. Aberrant tau phosphorylation was accompanied by 
activation of the ERK aud JNK signaling pathways, suggesting 
au additional, iudirect role of PP2A in tau hyperphosphorylation 
To circumvent the limitations of in uiuo models, we established 
a tissue culture system of beta-amyloid-induced tau filament for- 
mation Mutagenesis of Ser422 preveuted tau filament formation 
Together, our data support the hypothesis that beta-amyloid is au 
important pathogenic factor in NFT fonnatiou, aud that PP2A cau 
contribute to tau hyperphosphorylation In addition, our studies 
ideutified epitopes Thr212iSer214 aud Ser422 as pathological 
phospho-epitopes of tau liuked to NFT formation 


