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Aquaporin → su kanalları 
• AQP4 → astrosit bacaklarında yerleşmiş su kanalları

• Yutak, tükürük bezleri, mide, toplayıcı kanallar, kaslar vb farklı yapılarda da gösterilmiştir

• Anti- AQP4 antikorları serumda ↑↑↑ / BOS’ta (±) → AQP4- IgG ölçümleri 
serumda yapılır 

• Serum AQP4-IgG düzeyleri ataklar sırasında klinikle korelasyon gösterir ama 
remisyonda aynı ilişki gösterilememiştir 

• Tedaviyle serum düzeyleri düşebilir → kan tedavi başlamadan önce alınmalıdır

• Tekrarlayan ölçümlerde pozitifleşebilir (nedeni?)
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Neuromyelitis optica pathogenesis 
mechanisms mediated by in fl ammatory

cytokines and chemokines. In the 
periphery, environmental factors, such as 

virus and bacteria, induce an innate 
immune response. The activated microglia 
presents antigens to the adaptive immune 
response with activation of T helper (Th) 
1, Th2, and Th17 lymphocytes. The Th1 
and Th17 cells secrete in fl ammatory

cytokines, such as interferon gamma (IFN-
γ ) and IL-17, respectively, which activate 

other in fl ammatory cells and amplify the 
innate immune response. The Th2 cells 

secrete IL-10, an anti-in fl ammatory
cytokine that modulates the Th1 cells. 
Moreover, these cells express different 
chemokine receptors that contribute to 
the recruitment of other in fl ammatory

cells to the central nervous system.



Pathogenic mechanisms mediated by complement 
system. NMO pathogenesis involves binding of anti-
aquaporin 4 (AQP4) to AQP4 on astrocyte end- feet, 
which activates complement, leading to formation of 
membrane attack complex (MAC) and astrocyte injury. 
This event is followed by recruitment of in fl 
ammatory cells, fi rst neutrophils and eosinophils
(granulocytes), and then macrophages, which further 
disrupt the blood – brain barrier. Astrocyte injury and 
an in fl ammatory reaction are thought to damage 
oligodendrocytes and neurons secondarily. Anti-AQP4 
can cause antibody-dependent cellular cytotoxicity
(ADCC) when effector cells are present, such as 
neutrophils, eosinophils, and natural killer (NK) cells, 
and complement-dependent cytotoxicity (CDC) when 
complement is present. The ability of AQP4-bound 
anti-AQP4 IgG to cause CDC and ADCC is explained by 
the fact that IgG Fc region binds to complement 
protein C1q and to effector cell receptor FcR. IgG1 
subtype of anti-AQP4 IgG is the predominant antibody 
in NMO, which strongly activates complement and 
binds all classes of FcR involved in ADCC.



Neuromyelitis optica (NMO) pathogenic
mechanisms mediated by complement
dependent cytotoxicity (CDC), antibody
dependent cellular cytotoxicity (ADCC), and
glutamate excitotoxicity. In the normal central
nervous system, AQP4 is expressed at
astrocyte end-feet facing the blood – brain
barrier (BBB) formed by endothelial cells
connected by tight junctions. In NMO, by
unknown mechanisms, circulating anti-AQP4
IgG crosses the BBB and binds to AQP4 on
astrocytes. This event leads to recruitment
and activation of complement system proteins
and deposition of the membrane attack
complex (MAC), producing astrocyte damage
by CDC.



Complement activation and cytokine secretion by
astrocytes recruit in fl ammatory cells, such as
eosinophils, neutrophils, and macrophages, which
further disrupt the BBB, allowing more entry of
anti-AQP4 IgG. Degranulating in fl ammatory cells
and astrocytes damage secondarily cause
oligodendrocytes injury, myelin loss, and axon
damage by ADCC. The presence of anti-AQP4 in
the oligodendrocyte decreases glutamate uptake
in astrocytes and internalization of the glutamate
transporter excitatory amino acid transporter 2
(EAAT2) together with AQP4. NMO pathogenesis
involves glutamate excitotoxicity by a mechanism
involving anti- AQP4 IgG-induced internalization of
EEAT2 on astrocytes and consequent injury in
glutamate uptake from the extracellular space
following neuroexcitation, leading to
oligodendrocyte impairment and myelin loss
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Kompleman aktivasyonu →

NK vb h. aktivasyonu →

Astrosit hasarı→ 

↑ Sitokin sekresyonu→

↑ AQP4-IGg

Oligodendrosit hasarı →
Myelin hasarı →
Aksonal hasar → 

↑ Kompleman aktivasyonu →

↑ İnflamatuar h geçişi→ 
↑ KBB hasarı

Hedef yapılarda nekroz/ sekel



Diğer ilişkili klinik durumlar 

 Bilateral optik nöropati

 Uzun segment (>3) transvers myelin

 Area postrema sendromu                                              
(inatçı hıçkırık, bulantı, kusma)

 Akut beyinsapı sendromu

 Semptomatik narkolepsi veya                                         
akut diensefalik sendrom + tipik MR bulguları

 Semptomatik serebral sendrom + tipik MR bulguları

NMOSD

Tipik NMO

 Çekirdek ‘core’ klinik karakteristikler
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NMOSD Anti- MOG (+) Anti-AQP ( +)

Yaş ↓ ↑

Kadın/erkek ↓ (2/1) ↑ (9/1)

Eş zamanlı bilateral ON +++ ++

Atak şiddeti ↑↑↑ ↑↑↑

Mesane/barsak tutulumu ↑↑↑ ↑

Spinal kord- motor tutulum ↑ ↑↑↑

Conus tutulumu +++ ±

Rekürrens ↓↑ ↑

Eşlikçi otoimmün hast + +++

Ataktan iyileşme +++ +/++











ÖZET?
 Hangisi NMOSD / Hangisi değil?

 Yeni tanımlamalar / Yeni sınıflama
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