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ABSTRACT:
Understanding depression: New neurobiological and clinical
perspectives

Although depression is a common psychiatric disorder in the society, the
underlying neurobiology has not been yet fully identified because of its
complex and heterogenous nature. In recent years, plastic changes in neurons,
neurotrophic factors and cytokines have been found to be important in
depressive disorder pathology and its treatment. Plasticity can be defined as
a property allowing neurons, and synapses to change and adapt to certain
conditions structurally and functionally. Neurotrophic factors and cytokines have
the ability to modulate the plastic change in neurons and therefore the response
of the organism. Preclinical and clinical studies demonstrate that neurotrophic
factors and cytokines may regulate neuronal plasticity bidirectionally, meaning
that they have a critical role in the etiology and treatment of depression. Some
studies support the concept that inflammatory mechanisms take part in the
pathomechanisms of major depression. Major depression shares similarities with
‘sickness behavior, a normal response to inflammatory cytokines. Elevations in
proinflammatory cytokines and other inflammation-related proteins in major
depression were found in plasma and cerebrospinal fluid. Some patients with
severe inflammatory diseases, like rheumatoid arthritis and sepsis, also show
anxiety and depression like symptoms, which may explain the contribution of
peripheral cytokine activity into the pathophysiology of depressive symptoms.
Clinical progress of the disease may also be predicted by the changes in
proinflammatory cytokine levels. Antidepressant treatment can lead to a
normalization of elevated cytokine levels in major depression. Conventional
antidepressants acting through serotonin and/or noradrenaline fail to help
about half of depressed patients and even when effective, they have a delayed
onset of therapeutic response. New treatment opportunities are needed in
the field. Anti-inflammatory drugs have the ability to augment antidepressant
effects of well-known antidepressants. Accumulating evidence suggests that
the glutamatergic system plays an important role in the neuropathology and
treatment of major depressive disorder. Owing the complexity and the multiple
levels of regulatory control maintained over glutamatergic neurotransmission,
the system is rich with potential pharmacological targets, including modulation
of glutamate release and uptake, targeting metabotropic glutamate receptors
or AMPA and NMDA receptors. The dominant cellular antioxidant glutathione,
composed of glutamate, cysteine and glycine, is known to potentiate NMDA
receptor response to glutamate by acting at redox modulatory sites or by
blocking high affinity zinc ion inhibition. N-acetyl-L-cysteine, precursor of
glutathione provides an antioxidant approach to depression treatment by
activating cysteine-glutamate antiporters, which exchange extracellular cysteine
for intracellular glutamate. It has been demonstrated that ketamine rapidly
activates the so-called “mammalian target of rapamycin” (mTOR) pathway,
one of many such pathways that perform signal transduction in neurons. The
findings are supported by the increased expression of neurotrophic factors and
mTOR in different brain areas. Acute ketamin treatment also reverses synaptic
and neuronal deficits quickly. This new approach may be a revolutionary break-
through in the treatment of depression and it might lead to novel therapeutic
targets for antidepressant drug development.
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OZET:
Depresyonu anlamak: Yeni nérobiyolojik ve klinik perspektifler

Depresyon toplumda yaygin gorilen bir psikiyatrik hastalik olmasina karsin, kar-
masik dogasi sebebiyle ndérobiyolojisi heniiz tam anlamiyla aydinlatilamamistir.
Son yillarda néronlardaki plastik degisiklikler, nérotrofik faktorler ve sitokinlerin
depresyon patolojisi ve tedavisinde énemli yer tuttugu bulunmustur. Plastisite,
néronlarin ve olusturduklar sinapslarin degisebilmesi ile belli durumlara yapisal
ve fonksiyonel olarak adapte olmasini saglayan bir 6zelliktir. Norotrofik faktorler
ve sitokinler ise bu degisime aracilik eden, dolayisiyla degisikliklerin organizma-
da olusturacagi yaniti module eden maddelerdir. Preklinik ve klinik calismalarin
sonuglari s6z konusu faktorlerin depresyonun hem etyolojisinde hem de tedavi-
sinde noronal plastisiteyi ¢ift yonlu olarak diizenlemek suretiyle kritik rol oyna-
diklarini gostermektedir. Yapilan calismalarda major depresyonun patolojisinde
inflamatuvar mekanizmalarin 6nemli rol oynadigi bulunmustur. Major depres-
yonda, inflamatuvar sitokinlere verilen yanit olan “hastalik davranisi"na benzer
belirtiler gortilmektedir. Depresif hastalarin plazma ve beyin omurilik sivilarinda
proinflamatuvar sitokinler ve inflamasyonla baglantili proteinlerin miktarinda
artis gozlenir. Romatoid artrit ya da sepsis gibi ciddi inflamatuvar hastaligi olan
bireylerde de anksiyete ve depresyon benzeri semptomlar gézlenmistir. Bu durum,
periferal sitokin aktivitesinin depresif semptomlarin patofizyolojisinde rol oyna-
digini agiklayabilir. Hastaligin prognozu da sitokin degerlerindeki degismelerle
paralellik gostermektedir. Antidepresan tedavi ile sitokin seviyeleri normale cevri-
lebilmektedir. Serotonin ve/veya noradrenalin lizerinden etki gosteren geleneksel
antidepresanlar depresif hastalarin yaklasik yarisinda etkisiz kalmakta ve etkin
olmalar durumunda da etkilerinin baglamasi ge¢ olmaktadir. Bu alanda yeni tedavi
seceneklerine ihtiyag duyulmaktadir. Antiinflamatuvar ilaglar, sik kullanilan anti-
depresanlarla birlikte kullanildiginda, onlarin etkilerini artirmaktadir. Depresyonda
gorilen inflamatuvar sureg, hastaligin patofizyolojisine immunolojik bir temel
de saglamaktadir ve bu gelisme depresyona karsi asilama ihtimalinin konusul-
masina olanak saglamaktadir. Glutamaterjik sistemin major depresif bozuklugun
noropatolojisinde ve tedavisinde 6nemli rol oynadigina dair kanitlar giderek
artmaktadir. Cok sayida diizenleyici kontrol mekanizmasiyla karmasik bir sistem
olan glutamaterjik sistem, ilaglar icin glutamat saliveriimesinin ve geri aliminin
modiilasyonu, metabotropik glutamat reseptérleri, AMPA ve NMDA reseptorleri
gibi birgok farmakolojik hedef sunmaktadir. Glutamat, sistein ile glisinden olusan
ve temel selliler antioksidan olan glutatyon moddlator redoks bélgelerinde etki
gostererek ya da ytiksek afiniteli ¢inko iyonu inhibisyonu yaparak NMDA resep-
tor potansiyelizasyonunu saglar. Glutatyonun prekiirsori N-asetil-L-sistein ise
ekstraselller sistein ile intraseltler glutamat dengesini saglayan sistein-glutamat
antiportoriini aktive etmek suretiyle etki gostererek depresyon tedavisine yeni
bir antioksidan yaklasim getirmistir. Arastirmalar ketaminin sinirlerde sinyal ileti-
mini saglayan bircok yolaktan biri olan “rapamisinin memelilerdeki hedefi” diye
adlandirlan [“mammalian target of rapamycin” (mTOR)] yolagi hizla aktive ettigini
gostermislerdir. Akut ketamin tedavisinin beyin bolgelerinde norotrofik faktor ve
mTOR ekspresyonundaki artisla desteklenmesi ve kronik stresle olusan sinaptik ve
néronal yikimlar biytik hizla geri cevirebilmesi dustintldiginde, antidepresan
etkinin yeni hipotezler 1siginda bilinen tedavi yontemlerine tisttnlGigu ortaya gik-
maktadir. Bu yeni yaklasim depresyon tedavisinde devrim olarak yorumlanabilir ve
antidepresan ilag gelistiriimesinde yeni terapétik hedeflere yol agabilir.
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