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I Sunum Icerigi
» Notrofillerin Gelisimi ve
Aktivasyonu
» NETS olusumu, NETozisin
Molekiiler Metabolizmasi ve
Tetikleyicileri

» Transplantasyonda NETozis

» Gelecekte bizi bekleyen neler ?
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Notrofiller

Notrofiller / polimort niiveli 16kositler (PMN), farkli efektor islevleri yerine getirme
ozelligi olan dogal Immun sistemin ana hiicreleridir.

Enfeksiy0z ajanlar1 tanima, etkili sekilde yok etme, mikrogevreye uygun yanitlar
verme yetenegine sahiptirler.

Aktivasyon, migrasyon, reaktif oksijen radikalleri olusturma ve mediator salinimi gibi
fonksiyonlar gosterirler.

Aktive olmus bir notrofil tiim bu islevleri yaparken farkli hiicre 1¢1 veya hiicre dis1
faktorlere yanit olarak ayni anda hiicre 6liimii mekanizmalarini1 da aktive eder.



Notrofillerin Gelisimi (Graniulopoez)
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and kidney disease: what do we know ? Int Urol
Nephrol. 2023 Aug;55(8):1985-1994



Bert Malengier-Devlies et al.
Neutrophil Homeostasis and
Emergency Granulopoiesis: The
Example of Systemic Juvenile

Idiopathic Arthritis. Front Immunol.

2021 Dec 13:12:766620.
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Notrofillerin Gelisimi & Sitokinler

* Graniilosit koloni uyarict faktor (G-CSF), nétrofillerin kemik iliginde
cogalmasini, farklilagsmasini ve ¢ikisini diizenleyen onemli bir biiylime faktortidiir.

» Notrofiller, stromal hiicreler tarafindan salinan CXCL12'y1 baglayan CXCR4 reseptorii veya
kok hiicre antijeni CD117 (C-kit) araciligiyla kemik iliginde tutulur.

 CXCR4/CXCL12 etkilesimlerini sonlandirir ve CXCR2'ye baglanan CXCL1-3 ve CXCL5-8
gibi notrofilik kemotaktikleri serbest birakar.

* Yaslanmis notrofiller, makrofajlar tarafindan yutulmak tizere kemik 1ligine geri goc¢ eder.

 Notrofiller normal homeostatik durumda G-CSF / IL 23/ 1L-17 aksi ile dengededirler



Notrofillerin Gelisimi & Sitokinler
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Notrofil Hayat Siklusu

e Dolasimdaki lokositlerin %70°1 notrofildir,
yasam siireler1 8 saat -7 giin

e el
Neutrophils J5 1S e
ol 3

e Kandaki sayilar1, KI’deki graniilopoez ile
periferdeki dagilimlar1 arasindaki iliskiye gore
belirlenir

* Mikrovaskiiler yataklarda birikim

» Dokulara ekstravazasyon

* Makrofajlar tarafindan eferositoz ile klirens



T TNFa ekspresyonu
| Argl / CXCR4 /MMP-9 / VEGF

N1 antitimor hiicresi

Matur
Sitotoksik

Proapoptotik

Antiangiogenik

T hiicre stimulatoru

 Immun aktivasyon

Notrofil Tipleri

JTNFa ekspresyonu
TArgl / CXCR4 /MMP-9 / VEGF

N2 protiimor hiicresi

 Immatiir
TGF- « Karsinogenezis
?  Antiapoptogenik
<  Proangiogenik
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T hiicre stimiilasyonu yok

* Immunsupresyon

Kojiro Nakamura, Shoichi Kageyama, Jerzy W. Kupiec-Weglinski. Innate Immunity in Ischemia-reperfusion Injury and Graft Rejection. Curr Opin
Organ Transplant. 2019 December ; 24(6): 687—693.



Notrofil Aktivasyonu

= Mikrobiyal (!) baz1 komponentler ve baz sitokinler Ki’nde acil graniilopoez baslatma ve
notrofillerin dolasima salinmasini saglama yetenegine sahiptirler.
= Hasarli dokulara notrofillerin ekstravazasyonu “notrofil swarming” denen ve karmasik stirece

sahip bir durumdur.

= Aktivatorler:

» Doku hasar1 —Damage —associated molecular patterns (DAMPS),

Iskemi / Reperfiizyon hasari (IRH)

Toll-like reseptorlerinin aktive olmasi

Trombosit aktivasyonu, platelet- notrofil etkilesimi

Sitokinler, kompleman sistemi uyaricilari, proinflamatuvar mediyatorler

" ?



Notrofil Aktivasyon Mekanizmalar
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NETSs : Neutrophil extracellular traps

NETs — Kromatin iskele iizerinde yer alan, agsi, biiyiik ve ekstraselliiler yerlesimli sitozolik ve
graniil proteinlerini i¢ceren yapi

Alaygut D, Ozturk I, Ulu S, Gungor O. NETosis and kidney disease: what do we know ? Int Urol Nephrol. 2023 Aug;55(8):1985-1994



NETs Olusumu,
NETozisin Molekiiler
Metabolizmasi ve
Tetikleyiciler
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o [] Neutrophil extracellular traps in immunity and disease.
. 1 1 Papayannopoulos V.
- Cite Nat Rev Immunol. 2018 Feb;18(2):134-147. doi: 10.1038/nri.2017.105. Epub 2017 Oct 9.
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Sh
I whare Our understanding of the role of neutrophils in pathogen clearance, immune regulation and disease

O_______________________.."||I| O pathology has advanced dramatically in recent years. Web-like chromatin structures known as

1982 2024 neutrophil extracellular traps (NETs) have been at the forefront of t ..

* 1996 yilinda Takei ve ark. notrofillerin ilk kez mitojen forbol-12-miristat-13-asetat (PMA) ile
aktivasyonunun gerc¢eklestigini bildirdi.

* 2004 ‘de Brinkmann ve ark. PMA ile aktiflenen, kromatin ve graniil proteinlerinden zengin
aglarim, Neutrophil extracellular traps (NETS) i farkl bir savunma sekli

oldugunu yaymladi.

Takei, H., Araki, A.,Watanabe, H., Ichinose, A. and Sendo, F. (). Rapid killing of human neutrophils by the potent activator phorbol 12-myristate 13-acetate (PMA)
accompanied by changes different from typical apoptosis or necrosis. J. Leukoc. Biol. 1996; 59, 229-240

Brinkmann, V., Reichard, U., Goosmann, C., Fauler, B., Uhlemann, Y., Weiss, D. S.,Weinrauch, Y. and Zychlinsky, A. Neutrophil extracellular traps kill bacteria. Science
2004.;303, 1532-1535.
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ROS- mediated cysteine glutathionyl

2. Mikrotiibillerin mikrotiibiil dizenleme merkezine
(MTOC) giden serbest art1 uclarinin kesilmesi

1. Aktin liflerinin ROS bagimli sekilde NE ile
yikimi

Actin filaments
25"~ Vimentin filaments
———Tubulin (microtubules)

3. Vimentinin, ( 6zellikle periferik) yapisinin sokiilmesi .

Elsa Neubert, Daniel Meyer, Sebastian Kruss, Luise Erpenbeck. The power from within — understanding the driving forces of neutrophil extracellular trap formation
Journal of Cell Science (2020) 133, jcs241075
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Her NETozis hucre olumu mu ?
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» Her NETS salinimi hiicre 6liimii degildir.
»NETSs icerigi aktivatoriin tipine gore degisiyor.

» DAMPs ve Histon proteinleri < NETSs arasinda bir dongii var

Phorbol 12-myristate 13-acetate (PMA)
(PKC yi aktive ederek ROS olusturur)

Histon proteinleri

Notrofil elastaz (NE)

Myeloperoksidaz (MPO)

Calprotectin

Defensin
Actin
Damage —associated

molecular patterns (DAMPS)




Ekstraselliller Histonlar Tehlikelidir...

Nikleozom Goruntusi
Kromozom
DNA
ZII'ICII'I
N
y \ @\5 Kromatin iplik

Nikleozomlar

Baglaylcl H1
“ histonu

Histon :
proteinleri \o7)°

\ DNA zinciri

8 protelnden olusan oktamer

« Potent hasar mediatorleridir
» Cok giiclii sitotoksik etki (mikrovaskiiler endotelial hiicreler ve renal epitel hiicreleri i¢in
toksiktirler)
* DNA ve RNA ya nonspesifik baglanarak 6liime neden olurlar

* Histona bagli gergeklesen hiicre nekrozu daha fazla histonun agiga ¢ikmasina yol agar.



NET: Iliskili Prediktif Biyobelirtecler

* Cell-free DNA (cf-DNA)
 CitH3

* NE

« MPO
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NETosis Neutrophil Extracellular Traps (NETs)

Nucleosome Activated platelets Bactera Viruses

Neutrophil

Endothelial damage

Multiorgan dysfunction

Hiicre hasari Inflamasyon  Vazookliizyon  Tiimdr biiyiimesi Otoantikor Kemokin ve sitokin degr






Transplante edilen organda ilk bulunan hiicreler notrofillerdir. Hem dogal hem edinsel
bagisiklik sistemi yanitlarini baslatirlar.

\

Bir ¢ok ¢alisma notrofillerin yikici etkilerinin iskemi reperfiizyon hasari ile iliskili
oldugunu belirtse de unutulmamasi gereken en 6nemli nokta ortamda steril
Inflamasyonun da oldugudur.

[

Hasarl1 hiicrelerden veya hiicre dis1 matriksten salinan DAMPs’lar — dolasimdaki
notrofillerin yapismasini tetiklemek i¢in vaskiiler endoteli aktive eden inflamatuar aracilari
salgilamak 1¢in yerlesik makrofajlart uyarir. Aktive olan vaskiiler endotel IL-1beta ile notrofil
alimin1 baglatir.
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I Transplantasyon & Notrofiller

Iskemi baslangici

Membran potansiyelinin degismesi

Iyon dagiliminda degisme ( 1 Ca *2/ Na *1)

Damage associated
molecular
patterns (DAMPs)

Hiicre 1skelet yapisinda bozulma v
Ny DAMP

mediated
1 Hipoksantin, ROS o ot
1 0,, ATP, fosfokreatin ve glutatyon sitg

Hicresel asidoz
Sterile

Inflammatory

Organel hasar1 ve hiicresel sisme cytokines Y

Fu-Chao Liu, Yueh-Hsun Chuang,Yung-Fong Tsai, Huang-Ping Yu. Role Of Neutrophil Extracellular Traps Following Injury Shock, Vol. 41, No. 6,
pp. 491Y498, 2014



Transplantasyon & Notrofiller

Damage Associated Molecular Patterns (DAMPS) ve Reseptorleri

Molekiil

Niikleus
HMGB1 (High Mobility Group Box 1)
Histon
DNA

Sitozol
S100 protein
Heat shock protein
Urik asit

Mitokondri
ATP
Formyl peptid
mtDNA

Ekstraselliiller matriks
Hyaluronik asit

Reseptor

TLR2,TLR4,TLR9,CD24,RAGE
TLR2,TLR4,NLRP3
TLR9, AIM2

TLR2,TKR4,RAGE
TLR2,TLR4, CD14,CD91,CD34
NLRP3

P2X,, NLRP, P2Y,
FPR1, FPR2
TLR9

TLR2, TLR4,CD44



Transplantasyon & Notrofiller

C5, NO,Superoksit,IL8, TNFa, IFN
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Transplantasyon & Notrofiller

www.kidney-international.org

basic research

Release of extracellular DNA influences renal @Cmsm,k
ischemia reperfusion injury by platelet activation
and formation of neutrophil extracellular traps

Marcel P.B. Jansen', Diba Emal’, Gwendoline J.D. Teske', Mark C. Dessing’, Sandrine Florquin' and
Joris J.TH. Roelofs'

'Department of Pathology, Academic Medical Center, University of Amsterdam, Amsterdam, The Netherlands

Platelet
recru_itment and
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Red blood cell Endothelial cell Cardiomyocyte Platelet (azltai::l:td) Fibrin (in NETosis)
n OsIS

Neutrophil NETs as backbone

to mediate thrombosis




Trombosit

Trombosit- granulosit
iligskisinin artmasi,
NETS olusumu

1 aktivasyonu
ad =
— Nekrotik hucrelerden
= artmis DNA salinima,
— DAMP etkisi
D
e

v Trombosit aktivasyonu — P selectin 17— Platelet-
graniilosit baglantisi, grantiilosit aktivasyonu —
NETSs olusumu

v Antitrombotik ajanlar NETs olusumunu
azaltabilir !



Transplantasyon & Notrofiller

Transplant Inmunology 80 (2023) 101898

Contents lists available at ScienceDirect

Transplant Immunology

FI SEVIER journal homepage: www.elsevier.com/locate/trim

| | | ®
~ Circulating “Neutrophils extra-cellular traps” during the early post-renal S
~ transplant period and correlation with graft dysfunction and rejection

Mahendra Kumar ™, Deepesh B. Kenwar °, Aravind Sekar , Jagdeep Singh®, Ritambhra Nada ®,
Biman Saikia , Ashish Sharma”, Harbir Singh Kohli“, Shashi Anand *, Ranjana W. Minz *

v 30 bobrek tx
v Grup A non graft disfonksiyonu (n=16)
v Grup B erken disfonksiyon
Biyopsi ile kanith rejeksiyon (n= 6)
Spesifik biyopsi bulgusu yok (n=8)
v" Erken disfonksiyon : Serum kreatinin seviyesinin %25 ve lizerinde artmasi
v' Pre transplant / posttransplant 8-10. h / posttransplant 18-20.h
ELISA ile MPO-DNA kompleksi (Sirkiile olan NETs) ve MDA (malondialdehid) IRH’1 igin biomarker



Table 1

Demographic and basic characteristics of the kidney transplant recipient.

-
“ Comparative evaluation of circulating NETs between two groups
Features Group-A Group B (Early Graft of KTR at different time points
(No graft dyefunction)
T;’jfﬂilﬂhﬂﬂ' - Biopey- Non-specific = Non-dysfunctional group (A) = Dysfunctional group (B)
proven bicpey findings o 0.51
rejection (B2 = 08) " 05
(B1 = 0&) §
04
Age (Years) 35.5 (14-49) 23.5 295 (21-43) g
M: F 15:1 (22-30) 31 g 03
60 S
Body-mass index (kg/m?) 18.5 19.5 212 <7
(15.5-24.2) {17-26) {18.3-25.7) 8 01 .
HLA-mismatch 2 (2-3) 2(1-3) 2(1-3) e“ \
Mean arterial blood 9336+ 613  89.17 =+ 93 + 2,63 g “
pressure (mmHg) 65.34
Caold-ischemia time (Hrs) 1.2 (1-1.55) 1.47 1.79 (0.5-2.5)
(1.1-4.5) b __-ane points
Primary diagnosis 0z 04 04 . ada
ot chrn WY . gar
¢ |diopathic chrome e“
lomerulonephritis )
. fsh hropathy o1 da g s \e" _.uparative evaluation of malondialdehyde between two 3
» Hypertensive chronie . “m““ a“\O" o groups of KTR at different time points
kidney disease (CED®
& Membranss \“ = Non- dysfunctional group (A) » Dysfunctional group (8)
5 1 = 17.37
- E E 18
03 ) 16 14.66
06 08 § 2
06 08 = 1 1021 it
12 05 04 2
S 10
~aal 21} g
] . 8
Fre 8.64+ 225 978 = 9.44 + 3.02 L
- transplant 1.08 ]
Creatinine ek . 2 a
(mgsdL) P 1.11 = 0.24 1.82 + 0.43 1.81 = 0.24 B
transplant 2
{mean + 5D 18 b post. i 5
transplant 1.17 + 0.39 1.70 + 0.42 156 + 0.6 Pre-transplant 8 hours post-transplant 18 hours post-trans
Immunosuppression with
f‘“ﬁ'?‘?m’:"’!’“ globulin o7 01 04 Malondialdehyde at different time points
ATG




Transplantasyon & Notrofiller

Celular and Molecular Life Saences (2023) 80:322
https//dolorg/10.1007/00018-023-04367-6 Collular and Molecular Life Sciences

' ORIGINAL ARTICLE

Knockout of the C3a receptor protects against renal Ischemia
reperfusion Injury by reduction of NETs formation

Xiaoting Wu' . Danyu You'?? . Maoen Pan® - Mengjie Weng'#~ . Qlonghong Xie* - Yi Guan® - Jing Zheng'** .
Songhua Lin"?~ . Xiachong Zhang'?* . Chuanming Hao* - Jianxin Wan'2?0

Recetved: 26 Aprl 2023 / Revised: 20 August 2023 / Accepted: 6 September 2023 / Publshed online: 10 October 2023
© The Authorls), under exchzsive licence to Springer Nature Switzerand AG 2023

Ischemia reperfusior?%\
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Transplant Immunology 63 (2020) 101331

Contents lists available at ScienceDirect

Transplant Immunology

a ¥
El SEVIER journal homepage: www.elsevier.com/locate/trim

Sex-dependent mechanisms involved in renal tolerance to ischemia- n
reperfusion: Role of inflammation and histone H3 citrullination e

Zesergio Melo™', Yanet Karina Gutierrez-Mercado™', David Garcia-Martinez®,

Eliseo Portilla-de-Buen®, Alejandro A. Canales-Aguirre”, Ricardo Gonzalez-Gonzalez",
Adriana Franco-Acevedo™, Julio Palomino®, Raquel Echavarria™

v M,F, overektomili F Wistar rat

v" 45 dk unilateral renal iskemi, 24 h reperflizyon sonrasi 6rnekler toplanmis

v' Histolojik analiz

v Serum 1lre, kreatinin,IL1B, IL 18, VEGFA, E2, H3cit

v Real time PCR (KIM1,IL1B,IL6,IL18,VEGF, VEGFR, prolaktin reseptorii, PAD4, NE,
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fonksiyonlarda diizelme

v Female cinsiyet— sitokin ekspresyonu, MPO (+) hiicre infiltrasyonu |, renal
v" Serum ve tubulde H3¢ —» F>M

v" IRH sonrasi
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I Transplantasyon & Notrofiller

/

Maturation

Tcells ||

Yang Li, Wei Wang, Fan Yang, Yanan Xu, Chang Feng and Yong Zhao. The regulatory roles of neutrophils in adaptive immunity. Cell Communication and
Signaling 2019; 17:147.



Splenic capilliary
(from splenic artery
and central arteriole)

Neutrophil

inal zone

v" Dalak perimarginal zonunda yer alan
notrofiller 6zellikle BAFF, APRIL, IL-
21 salgilar— B hiicre stimulan faktor 7

v" TLR sinyalini inhibe eden CD11b ve
CD24 1i daha fazla eksprese ederler

IL-6, IL-10, IFN,
CXCL10




T-lymphocyte

Fasl

* Notrofiller, Fas ligand (CD95 ligand) ekspresyonlarini
artirarak aktive CD8+ T hiicrelerini stimiile edebilirler
 (CCLI, CCL2, CCL5 gibi kemoatraktanlar: indiikleyerek )

death domain

Target cell 8 FAAD

¥

caspases cascade

y

APOPTOSIS

Danielle D et al. Neutrophil expression of Fas ligand and perforin directs effector
CD8 T cell infiltration into antigen-challenged skin . J Immunol. 2012 Sep
1;189(5):2191-202.



Transplantasyon &Notrofiller

AKkut hiicresel rejeksiyon / Akut humoral rejeksiyon

I'ransplant Immunology 60 (2020) 101286

Contents lists available at ScienceDirect

Transplant Immunology

journal homepage: www.elsevier.com/locate/trim

A potential role of neutrophil extracellular traps (NETs) in kidney acute )
antibody mediated rejection =y
Jiram Torres-Ruiz”™', Roxana Villca-Gonzales®', Diana G6mez-Martin®,

Alejandro Zentella-Dehesa®, Miguel Tapia-Rodriguez’, Norma O. Uribe-Uribe?,
Luis E. Morales-Buenrostro™*, Josefina Alberi®""

v AAMR (n=14)

v Bobrek tx (herhangi immiinolojik olay1 olmayan) (n=14) / Kontrol grubu Donér (n=12)
v" Spontan ve lipopolisakkarit ile indiiklenen NETosis IF ile degerlendirildi (NET / hiicre)
v" Plazmada ELISA ile CitH3-DNA

v" Renal biyopsilerde ise MPO ve cH4 degerlendirildi.
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Bobrek nakli yapilmis hastalarda saglikli vericilere kiyasla artmis spontan NETozis gozlenirken,
AAMR'li olanlarda daha fazla miktarda serumda dolasan NETS'ler bulunmaktadir.



I Transplantasyon & Notrofiller

 Akut hasar
e Iskemi reperfiizyon hasari

 Akut hiicresel rejeksiyon
 Antikor 1ligkili rejeksiyon

 Kronik rejeksiyon
o Inflamasyonun rezoliisyonu




Transplantasyon & Notrofiller

* Kronik rejeksiyondaki allograftlarda notrofil infiltrasyonu saptanmustir. Bu 6zellikle IL-17 ve
Th17 hiicreleri ile 1liskilidir.

Anti inflammatory l Pro inflammatory J
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Table 1 Table representing potential

anti-NETs thera

Anti-NET therapeutics

Pharmacological compounds

eutics and mode of action

Target

Mode of action

Anti-inflammatory/immunomodulatory

Anti-thrombosis

NADPH/ROS inhibitors

Acetylsalicylic acid (Aspirin)
Cyclosporine A
Chlor-amidine

PGE2

PA-dPEG24

Antibiotic (azithromycin,
chloramphenicol, gentamicin)
Thrombomodulin

Activated protein C (APC)

Heparin

Anti-high-mobility group box 1
(Anti-HMGBI)

C1 esterase inhibitor (C1INH)

Metformun

Cyclooxygenase enzyme (COX),
Cytophilin - downregulation of NFAT
PAD4

EP2 and EP4 receptors

Complement C1
Cytokines including- 1L-6 and IL-8

Protein C
Protein C
Antithrombin
HMGB1

Complement factor (factor X1la), kallikrein

mTORCI, AMPK

Inhibits thromboxane A2 inhibiting platelets
Inhibiting the calcineurin pathway
Inhibition of PAD4 required for NETosis
Physiologic inhibition of NETosis through
cAMP-PKA pathway and protein kinase
A-dependent manner
Complement inhibition, blocking MPO
pathway of NETosis
Immunomodulating effects by influencing the
activation and migration of neutrophils
Anticoagulant, inhibit NETosis
Anticoagulant, disrupt extracellular histones
Anticoagulant, suppresses histones
Modulation of neutrophil chemotaxis,

diminish NETOSIS
Binds histones

Antidiabetic, inhibits mitochondrial ROS, inactivates

the PKC-NOX pathway blunting NETosis

Chloroguine/hydroxychloroguine MMPs, TIMPs Antimalarial, inhibits cytokine production, interferes
with the stimulatory effect of platelet aggregation,
maintaining extracellular matrix homeostasis

Diphenyleneiodonium chloride (DPT) {NADPH Inhibits NADPH oxidase ROS production

N-Acetyleysteine (NAC) ROS Inhibits ROS production, prevents thrombus formation

Nucleases Recombinant human DNase DNA matrixes Reduces neutrophil infiltration, cleaves DNA matrixes

Staphylokinase Plasminogen, alpha-defensins Converting NETs to deoxyadenosine mediating

death of immune cells
Notable compounds Probiotics PK.C pathway Dampening ROS production
SARS e Reduces endothelial damage, decreases cell apoptosis

Victoria Mutua, Laurel J. Gershwin. A Review of Neutrophil Extracellular Traps (NETS) in Disease:
Potential Anti-NETs Therapeutics. Clinical Reviews in Allergy & Immunology (2021) 61:194-211



NET Iliskili Patolojilerde Potansiyel Terapotik
Hedefler Neler Olabilir ?

DNase | NAPDH oksidaz inhibitort

MPO inhibitori

Antihiston antikor kullanimi

PAD4 inhibisyonu

Raf-MEK-ERK yolaginin inhibisyonu
Anti-MPO antikorlari

High mobility group box 1 blokaji
PKC inhibisyonu

Glikoprotein I1b / ll1a ile platelet-platelet
iliskisini bloke etmek
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3 ORIGINAL RESEARCH

DNase | and Sivelestat Ameliorate Experimental

Hindlimb Ischemia-Reperfusion Injury by Eliminating
Neutrophil Extracellular Traps

Chun-Lian Wang', Yan Wangz. Qi-Lan Jiang3. Yang Zeng*, Qing-Ping Yao®, Xing Liu®, Tao Li’, Jun Jiang ('

2 Hindlimb ischemia- NETosis
v NETs eliminasyonu IRH nin yarattig1 doku hasarin \f \ reperfusion injury

azaltir,vaskiiler remodelling, hastalik prognozunda

tyilesme

v DNase I — ¢fDNA’y1 kaldirir, kalp, bobrek ve intestinal

sistem de kullanildi

v' Sivelestat — NE inhibitorii, myokard,mesane, testis,

~ T iy 2 // (,
= - . . 7 \ ., ; ‘l \e ) ‘,, < /
karaciger, intestinal sistem e gty

i
Tissue repair / motor function / limb perfusion Intravenous / intramuscular
injection



Hindawi

Mediators of Inflammation

Volume 2020, Article ID 1724206, 14 pages
https:!/doi.org."lo.l 155/2020/1724200

Research Article

Inhibition of Peptidyl Arginine Deiminase-4 Prevents Renal
Ischemia-Reperfusion-Induced Remote Lung Injury

v PAD4 inhibitorii — GSK484, intraperitoneal enjeksiyon

v" Pulmoner PAD4 ekspresyonu, nétrofil infiltrasyonu, Cit-H3 ekspresyonu, NETS,
Inflamatuvar sitokinler, pulmoner apoptozis degerlendirilmis.



Son Sozler...

NETs ve NETozis, anti-inflamatuvar ve pro-inflamatuvar etkilere sahip 6zel bir notrofil
aktivasyon durumudur.

NETs yapist ve igerigi stimulus tliriine gore degisir, bu da ekstraselliiler alana ¢ikan
molekiillerin cesitliligine neden olur.,

Immun defansda rol almakla birlikte kontrol altinda tutulmadiginda konake: hiicresi i¢in toksik
etkilere sahiptir.

Immun sistemin hem dogal hem adaptif yanitini iceren transplantasyon gibi komplike
stire¢lerdeki rolii son yillarda belirginlesti ve bilgilerimiz artmaya devam ediyor.

NETs i¢erigindeki molekiiller 6zel hasta gruplarinda biyobelirtegler bulmamizda, anti-NETS
tedaviler 1se graft survisini etkileyen patolojileri ¢ozimlememizde faydali olacaktir....



NETSs olusumunda yer alan

ogenetik faktorlerin

arastirilmasi gerekmektedir...
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