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MALIGN PLEVRAL EFUZYONLARDA
MALONDIALDEHIT (MDA) DUZEYI'NIN

TANISAL DEGERI

Dr.Kirsat UZUN'"), Dr. Faruk OZER@, Dr. Osman CAGLAYAN®),
Dr. Sadinaz KALAK®), Dr. Oktay iMECIK®)

OZET

Bu caligmada 74 plérezili olgunun plevra sivisi ve serumunda lipid
peroksidasyonun son Grind olan malondialdehit (MDA) ile kontrol grubu olarak
secilen sagliklt 29 kiginin serum MDA dizeyleri aragtirildi. Olgularimizin 31'inde
(%42) pldrezinin malignite kaynakl oldugu 43'Unde ise (%58) malignite disi
hastaliklara bagl oldugu saptandi. Ortalama serum MDA diizeyi maligniteli grupta
4.42 + 0.59 nmol/ml olup malignite disi olgulardan ve kontrol grubundan anlamii
derecede yuksekti (p < 0.05, p < 0.001). Calismamizda elde edilen ortalama plevra
sivisi MDA dizeyi ise maligniteli olgularda 4.35 + 0.57 nmol/ml olup aralarinda
istatistiksel anlamlilik mevcuttu (p < 0.01). Her iki grupta sigara icenler ile
icmeyenler arasinda anlamii fark yoktu. Sinir deger 4 nmol/ml alinarak plevra sivisi
MDA élgimindn spesifitesi % 81, sensitivitesi ise % 39 olarak bulunmustur. Bu
bulgular bize malign olgularda oksidatif stresin dijer gruba oranla daha fazla
arttigint ve plevra sivisinda MDA dtizeyinin él¢tiimesi malignite kaynakli sivilarda
tanisal degeri olabilecedini géstermektedir.

Anahtar Sézciikler: Plevra eftizyonu, malondialdehit, lipid peroksidasyonu
Solunum Hastaliklar 1997; 8(3): 429 - 439
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MALIGN PLEVRA SIVILARINDA SUPEROKSID
DISMUTAZ VE KATALAZ DUZEYLERININ TANISAL

DEGERI

DIAGNOSTIC VALUE OF SUPEROXIDE DISMUTASE AND CATALASE IN MALIGNANT
PLEURAL EFFUSIONS

Kiirsat Uzun*, Faruk Ozer**, Osman Caglayan***, Oktay Imecik****, Hiiseyin Vural**=*x



Plevra sivilarinin transuda-eksuda ayriminda glutatyon
peroksidaz enzim aktivitesinin tanisal degeri

Kiirsat Uzun', Faruk Ozer?, Osman Caglayan®, Mahmut Ay, Oktay Imecik?
"Yiiziincii Y1l Universitesi Tip Fakilltesi G6giis Hastaliklar1 Anabilim Dali, Van,
*Selguk Universitesi T1p Fakiiltesi Gglis Hastaliklari ve *Biyokimya Anabilim Dallari, Konya

Amag: Bu calismada plevra sivist serumundaki glutatyon peroksidaz (GSH-Px) enzim aktivitesinin transuda-eksuda
ayirrmindaki degerinin arastinlmasi amaglanmigtir. Yontem: Caligmaya alinan 52 plérezili olgunun (34 erkek ve 18
kadin) Light kriterlerine gore 44'U eksuda (%85), 8'i transuda (%15) vasfindayd:. Bulgular: Plevra sivisinda GSH-Px
eksudal olgularda 5109869 U/L, transudali olgularda 4766+365 U/L olup aralarinda istatistiksel agidan fark yoktu.
Plevra sivisinda GSH-Px'1 5500 U/L sinir deger aldigimizda spesifite %87, sensitivite %36 olarak saptandi. Plevra
sivisi GSH-Px dederinin serum degerine oram eksudali olgularda 0.96+0.04, transudali olgularda 0.88+0.07 idi ve
aralarinda énemli bir farkyoktu. Plevra sivisi/serum oraninin 1.00 olmasi sinir deger kabul edilirse spesifite %75,
sensitivite %36 idi. Sonug: Bu bulgular eksudali olgularda oksidatif stresin ve buna bagh olarak GSH-Px'in arttigini
gostermektedir. GSH-Px degerinin 5500 U/L'den, plevra sivisi/serum oraninin 1.00'den fazla olmasi plorezinin
eksuda olabilecegini ifade edebilir. Transuda-eksuda ayinminda GSH-Px enzim aktivite tayininin faydali bir yéntem
olamayacagi kanisina varild.

Anahtar kelimeler: Plevra sivisi, antioksidan sistem, glutatyon peroksidaz

Genel Tip Derg 1997,7(2):63-6.



Tuberkiiloz Plorezilerde Plevra Sivisi Reaktif Oksijen
Metabolitlerinin Tanisal Degeri

Erkan Ceylan', Haluk Diilger’, Kiirsat Uzun’

'Harran Univgrsitesi Thip Fakiiltesi Gogiis Hastaliklart AD, Sanlurfa
“Yiiziinci Y1l Universitesi Tip Fakiiltesi Biyokimya AD, Van
*Yiiziincii Y1l Universitesi Tip Fakiiltesi Gogiis Hastaliklart AD, Van

OZET

Tiiberkiiloz plorezide tani, plevra sivisinda aside direncli basil (ARB) aranmasi, kiiltiir ve plevra biyopsisi yontemleriyle
konulmaktadir. Plevra hastaliklarinda serbest radikallerin rolii tam olarak bilinmemektedir. Serbest radikaller normal me-
tabolizmanin yan iiriinii olarak olusabildigi gibi infeksiyon, inflamasyon, karsinogenezis, ila¢c ve diger zararh kimyasal mad-
delerin etkisiyle de olusabilmektedir. Bu calismada tiiberkiiloz plorezili olgularda reaktif oksijen metabolitlerinin (ROM)
ayiriar tamdaki yeri arastirilda.

Serum ROM diizeyleri degerlendirildiginde, tiiberkiiloz plorezilerde elde edilen degerler malign plorezi, parapnéomonik plo-
rezi ve saglikl bireylerin olusturdugu kontrol grubunun serum ROM degerlerinden yiiksek olup, bu farklhilik istatistiksel
olarak anlaml diizeydeydi (p<0.0001, p<0.05, p<0.0001).

Plevra sivist ROM diizeyleri degerlendirildiginde, tiiberkiiloz plevra sivist ROM degerleri ile malign, parapnomonik plore-
zili gruplar arasinda istatistiksel olarak anlamh bir fark vardi (p<0.0001, p<0.0001).

Sonug olarak, tiiberkiiloz plorezili olgularin plevra sivilarinda oksidatif stresin varhigin1 gosteren serbest oksijen radikalle-
rinin, diger plorezi nedenlerine gore daha fazla arttign gozlenmistir. Buna gore tiiberkiiloz plorezi ayirici tamsinda ROM’un
tanisal degeri olabilecegi sonucuna vardik.

Anahtar sozciikler: tiiberkiiloz plérezi, reaktif oksijen metabolitleri

Toraks Dergisi, 2003;4(1):33-37



OXIDATIVESTRESSANDANTIOXIDANTSTATUSINBRONCHOALVEOLAR
LAVAGE FLUID, PLASMA AND ERYTHROCYTE OF CRITICALLY MIXED
ILL WITH RESPIRATORY FAILURE

Sadik Biyikbas', Kirsat Uzun?, Elif Demirkapi’, Kemal Basarali’

Table 3. The mean levels of oxidants and antioxidants parameters in exitus and
survivor patients.

Exitus Survivor
MDAp, pumol/L 1.62+0.37 1.59+0.39
NOp. uM/L 53.7+10.9 58.5+9 9
SODp, U/ml 7.46x0.73 6.28+1.38
C vitp. mg/dl 0.39+0.16 0.42+0.2
Evitp, png/dl 0.58+0.17 0.65+0.19
UAp. mg/dl 4.6x1.5 58+1.1
MDAe, nmol/gr Hgb 24 2+6.5 27.7£9.0
SODe, U/mg Hgb 3.39+1.3 2.7+0.4
GSH-Pxe, U/gr Hgb 88.5+24.7 85.2+9 4
MDAIlv, pmol/L 1.29+0.3 1.29x0.2
NOlv, uM/L 44 5+8.0 44 2+97
SODIlv, U/ml 6.8x1.7 7.1x2 4

p. plasma, e; erythrocyte, lv; lavage

Eur J Gen Med 2008;5(3):140-146




Mekanik ventilasyona bagh olarak gelisen diafragma
disfonksiyonunda serum ve doku diizeyindeki oksidatif
strese teofilinin etkisi

[The effect of theophylline on oxidative stress in serum and tissues in mechanical
ventilation-induced diaphragm dysfunction]

Kiirsat Uzun',

Nihal Bakirkalay Aydin',
Turgut Teke!,

Sadik Biiyiikbas’,
Kemal Basarali®

Selcuk Universitesi, Meram Tip Fakiiltesi, Gogiis
Hastaliklan' ve Biyokimya® Anabilim Dallar,
Konya

Turk J Biochem] 2011: 36 (4) ;: 276-282.

OZET

Amac: Mekanik ventilasyona baglh diafragma disfonksiyonunda (VBDD) oksidatif stresin roli

oldugu cesitli caligmalar ile gosterilmigtir. Bu ¢aliymada hayvan modelinde VBDD 'nunda diafrag-
matik ve sistemik oksidatif stresin roliiniin ve teofilin uygulanmasinin oksidatif stres fizerindeki

etkisinin aragtinnlmas: planlanmigtir.

Gerec ve Yontemler: Calismamizda 30 adet, saglikl erkek Sprague-Dawley cinsi siganlar kulaml-
d1. Siganlar 3 esit gruba ayrildi. Grup 1, Mekanik Ventilasyon (MV) uygulanmayan kontrol grubu;

Grup 2, 24 saat siireyle MV uygulanan plasebo grubu; Grup 3, 24 saat siireyle MV ve teofilin uygu-
lanan teofilin grubu olarak adlandirildi. Her ii¢ grupta diafragma, akcifer dokusu ve plazmada ok-
sidatif stresi degerlendirmek icin malondialdehit (MDA) ve nitrik oksit (NO) seviyeleri ile ksantin

oksidaz (XO) ve superoksit dismutaz (SOD) aktiviteleri Sl¢iildii.

Bulgular: Kontrol gruobuyla karsilagtinldiginda plasebo grubunda diafragmada SOD (0,01-0,07

U/mg) ve XO (0.,61-1,76 Ulg) aktiviteleri ile NO (0,05-0.14 pmol/g) seviyesinde; akcigerde XO

(0,36-2.26 U/g) aktivitesinde; plazmada SOD (2,06-53,24 U'mL) ve XO (7.76-14.04 U'mL) aktivi-
teleri ile MDA (0,35-1,09 nmol/L) seviyesinde istatistiksel olarak anlamlilik gdsteren artislar mev-
cuttu (p<0.03). Plasebo grubuyla karsilagtirildiginda teofilin alan grupta diafragmada sadece SOD

(0,096 U/mg) aktivitesindeki artiy (p<0.03); akcigerde sadece XO (039 Ulg) aktivitesindeki azal-
ma (p<0.001); plazmada ise MDA (0.36 nmol/L) seviyesindeki azalma (p<0.001) ve NO (22,3297

pmol/T) seviyelerindekd artis (p<0,05) anlamlilik gosteriyordu.

Somuclar: Bu caligmada sicanlarda MV uygulanmasina bagli diafragmatik oksidatif strese akciger
ve sistemik oksidatif streslerinin de eglik ettifi ve bu cksidatif hasarin baskin olarak XO yolag: ile

oligtugu gosterilmigtir. Ayrica teofilin tedavisinin olugan bu oksidatif stresi SOD aktivitesini artt:-
np, XO aktivitesini baskilayarak hafiflettigi ortaya komulmugtur. Ancak bu konuyla 1lgili daha ¢ok
sayida ve molekiiler diizeyde hayvan ve insan ¢aligmalarina ihtryag vardir.

Cikar Catismas:: Yazarlann ¢ikar ¢catigmasi: bulunmamaktadir.

Anahtar Kelimeler: Mekanik ventilasyon, solunum kaslar, kas hasan, oksidatif stres, teofilin



Kronik Obstruktif Akciger Hastaliginda
Hipoksi Gostergesi Olarak Serum
Urik Asit Diizeyi

Haluk Diilger 1, Kiirsat Uzun 2, Biilent Ozbay 2, Reha Erkog 3
Ahmet Durmus 3

Yiiziincii Yil Universitesi Tip Fakdiltesi Biyokimya 1,
Goédls Hastaliklar1 2 Anabilim Dallari ve Nefroloji 3 Bilim Dali Van

Tablo 1. KOAH tedan daces:-sonras degerler (ortt 5D)

Tedav: énces Tedav: sonrasi| p defen
Unk ant (mg/dl) |8.69+2 04 68242 88 0.015
FEV: (L) 1. 284073 1. 7640 78 0.001
FEVUEVC (%) e, otad 5 63 12424 2 0.972
PO, (mmHg) 49 74168 53.06%15.8 0.045
PCCy (mmHg) 47 52+12 45 6+7.9 0.047
O, Sat (V) 78.01£19.58 8266%14.05 | 0.040

Tip Aragtirmalan Dergisi 2003;1(1):1-4



Oxidative Stress in Smokers and COPD

KOAH VE SIGARA ICENLERDE OKSIDATIF STRES

Kiirgat UZUN*

*Dept. of Chest Diseases and Tuberculosis. Medical School of Yiizimcii Y1l University, Van, TURKEY

Summary

Ozet

There are numerous reporis of increased oxidative sivess
in smokers and in patients with COPD. Cigarette smoke con-
tains abundant amounts of oxygen-based free radicals. In ad-
dition, many studies suggest that phagocytes in smokers re-
lease increased amounts of reactive oxygen species under cer-
tain conditions. The levels of lipid peroxidation products are
increased i plasma of patients with acure exacerbations of
COPD compared to healthy subjects. There is limited informa-
rion on the lung antioxidant defences in smokers and COFPD.
Studies have shown that some antioxidants are decreased in
COPD. Thus, in general, it appears that an imbalance between
oxidants and anfioxidanis occurs in cigarette smokers that
favowrs an excess oxidant stress and may play an important
role in the pathogenesis of COPD.

Key Words: Oxidative stress. Smokers. COPD
T Klin J Med Sc1 1999 19:123-129

KOAH ve sigara igcenlerde oksidarif stresin arthgim
bildiren birgok ¢aligmalar vardwr: Sigara dumam sayisiz oksi-
jen kaynakh radikaller igerir. Bununla beraber ¢ogu ¢ali-
malar belirli durumlarda sigara igenlerin fagosit hiicrelerinde
serbest radikal iretiminde artma meydana geldigini gdster-
miglerdir: Saghkl insanlar ile karsilagtmldiginda akut atakh
KOAH hastalarnda lipid peroksidasyon irim diizeyleri art-
mighr: Sigara icen ve KOAH hlarda akcigerlerdeki antioksidan
savunma sisitemi haklandaki bilgiler ksithdwr: Cahymalar
KOAH da birinsim antioksidanlarn azaldigim géstermiglerdir
Baylece sigara i¢enlerde agin oksidan strese yol agan bir oksi-
dan-antioksidan dengesizligi olugmgu ve bumun da KOAH
patogenezinde onemli bir rol eynayabilecegi dilgimiilebilir.

Anabhtar Kelimeler: Oksidatif stres. Sigara icenler, KOAH
T Klin Tip Bilimlen: 1999 19:123-129
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Increased prevalence of chronic obstructive
pulmonary disease in a general population

Marie Waatevik *, Trude Duelien Skorge®, Ernst Omenaas <,
Per Sigvald Bakke 9, Amund Gulsvik ¢, Ane Johannessen 2
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* GOLDI: FEV1/FVC<70% + FEV1 >= 80 % predicted
GOLD II: FEV1/FVC<70% + 50 % <= FEV1< 80 % predicted
GOLD Ill: FEV1/FVC< 70 % + 30 % <= FEV1< 50 % predicted
GOLD IV: FEV1/FVC<70% + FEV1< 30 % predicted
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Respiratory Medicine (2013) 107, 1037—-1045



Original Investigation

Temporal Trends in Mortality in the United States, 1969-2013

Jiemin Ma, PhD, MHS; Elizabeth M. Ward, PhD; Rebecca L. Siegel, MPH; Ahmedin Jemal, DVM, PhD
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° © 2015 Global Initiative for Chronic Obstructive Lung Disease
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Oxidative Stress 1N SMmokers and COPD

KOAH VE SIGARA ICENLERDE OKSIDATIF STRES

Kiirsat UZUN™*

FDept. of Chest Discases and Tuberculosis., Medical School of Yiiziincii Y1l University., Van. TURKEY
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Antioxidant therapies in COPD
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Antioksidanlar

Enzimatik ve Non-enzimatik

SOD
GSH-peroksidaz
Katalaz

Albumin

Bilirubin
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Sentetik

Thiol icerenler

o N-acetyl-L-cysteine, N-
acystelyn, glutathione esters,
thioredoxin, procysteine,
carbocysteine, erdosteine, N-
isobutyrylcysteine

Anfioxidant vitaminler
o vitamin A, E, C, B-carotene,
CoQI10
Polifenoller

o curcumin, resveratrol,
quercetin, and green tea
catechins)
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/" . Therapeutic Options: Other
2/ Pharmacologic Treatments

%
RIS

Alpha-1 antitrypsin augmentation therapy. not recommended
for patients with COPD that is unrelated to the genetic
deficiency.

Mucolytics: Patients with viscous sputum may benefit from
mucolytics; overall benefits are very small.

Antitussives. Not recommended.
Vasodilators: Nitric oxide is contraindicated in stable COPD.
The use of endothelium-modulating agents for the treatment of

pulmonary hypertension associated with COPD is not
recommended.

© 2015 Global Initiative for Chronic Obstructive Lung Disease



Diagnosis and Management of Cough
Executive Summary

ACCP Evidence-Based Clinical Practice Guidelines

Cough Suppressant and Pharmacologic Protussive
Therapy>

13. In patients with bronchitis, hypertonic
saline solution and erdosteine are recom-
mended on a short-term basis to increase cough
clearance. Level of evidence, good; benefit, sub-
stantial; grade of recommendation, A

(CHEST 2006; 129:15-238)



Antioxidant therapies in COPD

Irfan Rahman

Department of Environmental
Medicine, Lung Biology and Disease
Program, University of Rochester
Medical Center, Rochester, NY, USA

Abstract: Oxidative stress is an important feature in the pathogenesis of COPD. Targeting
oxidative stress with antioxidants or boosting the endogenous levels of antioxidants is
likely to be beneficial in the treatment of COPD. Antioxidant agents such as thiol molecules
(glutathione and mucolytic drugs, such as N-acetyl-L-cysteine and N-acystelyn), dietary
polyphenols (curcumin, resveratrol, green tea, catechins/quercetin), erdosteine, and
carbocysteine lysine salt, all have been reported to control nuclear factor-kappaB (NF-xB)
activation, regulation of glutathione biosynthesis genes, chromatin remodeling, and hence
inflammatory gene expression. Specific spin traps such as o-phenyl-N-tert-butyl nitrone,
a catalytic antioxidant (ECSOD mimetic), porphyrins (AEOL 10150 and AEOL 10113),
and a superoxide dismutase mimetic M40419 have also been reported to inhibit cigarette
smoke-induced inflammatory responses in vivo. Since a variety of oxidants, free radicals,
and aldehydes are implicated in the pathogenesis of COPD, it is possible that therapeutic
administration of multiple antioxidants will be effective in the treatment of COPD. Various
approaches to enhance lung antioxidant capacity and clinical trials of antioxidant compounds
in COPD are discussed.

Keywords: reactive oxygen species, lipid peroxides, polyphenols, glutathione, antioxidants,
NF-kB, corticosteroids, chronic obstructive pulmonary disease, lungs

International Journal of COPD 2006:1(1) 15-29



Clinical trials conducted for the efficacy of antioxidants in smokers and chronic obstructive pulmonary disease (COPD)

Trial name Antioxidant used Aim of study Disease Outcome First author [ref.]
BRONCUS NAC Effect of NAC on FEV1 COPD No effect on decline in FEV1. A reduction in - Decramer [174],
lung over inflation was obsenved in patients  Decramer [175]
with severe COPD and exacerbation rate in
patients who are not treated with inhaled
glucocorticoids
Systematic Cochrane 2 months of oral NAC Effect of NAC and COPD Significant reduction in days of disability (0.65 PooLe [176],
review of 23 random- therapy antibiotics on number of day-patient ' -month™) and 29% reduction in PooLe [177]
ised controlled trails days of disability exacerbations. No difference in lung function
Systematic Cochrane NAC Used a validated score to COPD Nine trials showed prevention of exacerbation SteY [178]
review of randomised, evaluate the quality of each and five addressed improvement of
controlled trials of 11 study symptoms compared with 34.6% of
out of 39 retrieved trials patients receiing placebo
A meta-analysis of NAC To assess the possible COPD 23% decrease in number of acute GrRanDUEAN [172]
published trials prophylactic benefit of exacerbations
prolonged treatment
NAC, 600 mg b.id for  Effect of NAC on HxO, and COPD No change in TBARS reduce Hz0: levels Kasi sk [179],
12 months TBARS in EBC De BeneperTo [180]
MORGEN study Diet rich in polyphenols/  Effect on FEV1, chronic COPD Positively associated with decline in FEV1 and Tasax [181]
bioflavanoids i.e. cough, breathlessness inversely associated with chronic cough and
catechin, flavonol and and chronic phlegm breathlessness, but not chronic phlegm
flavone 58 mg-day™
European countries” Diet rich in fruits, Effect on 20-yr COPD COPD A 24% lower COPD mortality risk WaLoa [182)
vegetables and fish mortality
EQUALIFE Study Vectrine-erdosteine, thiol  Effect exacerbation rate, COPD Fewer exacerbations and fewer days spentin =~ MoreTn [183]

compound, 300 mg b.id.
for 8 months

hospitalisation, lung
function and quality of life
in 124 patients

hospital. No loss of lung function and
significant improvement in health-related
quality of life

Eur Respir J 2006; 28: 219-242
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An overview of erdosteine antioxidant activity in experimental research
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Abstract

Erdosteine was introduced in the market as a mucolytic agent for chronic pulmonary diseases more than 10 years ago. The drug contains two
blocked sulphydryl groups one of which, after hepatic metabolization and opening of the thiolactone ring, becomes available both for the mucolytic
and free radical scavenging and antioxidant activity too.

There are several experimental evidences which support the protective effect of erdosteine in acute injury induced by a variety of pharmacological
or noxious agents, mediated by products of oxidative stress. Experimental data in animal assigned to receive the noxious agent evidence that co-
treatment with erdosteine increases the tissue antioxidant enzyme activities such as superoxide dismutase, catalase and glutathione peroxidase.
compared with the toxic agent alone: meanwhile erdosteine decreases the tissue level of nitric oxide, xanthine oxidase, which catalyze oxygen-free
radical production. In summary, erdosteine prevents the accumulation of free oxygen radicals when their production is accelerated and increases
antioxidant cellular protective mechanisms. The final result is a protective effect on tissues which reduces lipid peroxidation, neutrophil infiltration
or cell apoptosis mediated by noxious agents.

Recent positive clinical trials in humans seem to fulfill the impressive promises that theory and experimental research have put forward.
© 2007 Elsevier Ltd. All rights reserved.

Keywords: Erdosteine; Oxidative stress; Antioxidant treatment; Pulmonary disease



Effects of aminoguanidine and antioxidant erdosteine
on bleomycin-induced lung fibrosis 1n rats

Zeki Yildirim®*, Yusuf Turkoz®, Mahir Kotuk?, Ferah Armutcu®, Ahmet Gurel®,
Mustafa Iraz?, Suleyman Ozen®, Ismet Aydogdu', Omer Akyol""

Abstract

Reactive oxygen and nitrogen species have been implicated in the pathogenesis of bleomycin-induced lung fibrosis. The effects of
aminoguanidine and erdosteine on the bleomycin-induced lung fibrosis were evaluated n rats. The animals were placed into five
groups: Vehicle + vehicle. vehicle + bleomycin  (2.5U/kg), bleomycin + aminoguanidine (200mg/kg), bleomycin + erdosteine
(10mg/kg), and bleomycin + erdosteine + aminoguanidine. Bleomycin administration resulted in prominent lung fibrosis as measured
by lung hydroxyproline content and lung histology. which 1s completely prevented by erdosteine and aminoguanidine. A strong stain-
ing for nitro tyrosine antibody in lung tissue and increased levels of lung NO were found in bleomycin group, that were significantly
reduced by aminoguanidine and erdosteine. Aminoguanidine and erdosteine significantly prevented depletion of superoxide dismutase
and glutathione peroxidase and elevated myeloperoxidase activities, malondialdehyde level in lung tissue produced by bleomycin.
Data presented here indicate that aminoguanidine and erdosteine prevented bleomycin-induced lung fibrosis and that nitric oxide
mediated tyrosine nitration of proteins plays a significant role in the pathogenesis of bleomycin-induced lung fibrosis. Also our data
suggest that antifibrotic affect of antioxidants may be due to their inhibitory effect on nitric oxide generation in this model.
© 2004 Elsevier Inc. All rights reserved.

Keywords: Bleomycin; Lung fibrosis; Nitric oxide; Aminoguanidin; Erdosteine
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The effects of erdosteine on the activities of some metabolic enzymes
during cisplatin-induced nephrotoxicity in rats

H. Ramazan Yilmaz®*, Mustafa Iraz®, Sadik Sogut®, Huseyin Ozyurt9,
Zeki Y11d1r1m , Omer Akyol", f Serdar Gergerlioglu®

Abstract

Cisplatin is one of the widely used chemothrapeutic agents. One of the major side effects of the drug is renal toxicity. The aims of
the presented study was (1) to investigate the effect of cisplatin on some renal metabolic enzyme activities such as hexokinase (HK).
glucose-6-phosphate dehydrogenase (G6PD), lactate dehydrogenase (LDH), and malate dehydrogenase (MDH) in an experimental model
of acute renal failure and (2) to examine the protective role of erdosteine, an expectorant agent which has also antioxidant properties on
cisplatin—induced nephrotoxicity and the enzyme activities mentioned above. Female Wistar albino rats were divided into three groups:
sham operation group (n = 6). cisplatin group (n = 9), erdostein + cisplatin group (n = 8). All the chemicals used were applied
intraperitoneally. Hexokinase, G6PD. LDH. and MDH activities were determined in the kidney supernatant at the end of the surgical
procedures. Spectrophotometric methods were used to determine the activities of above-mentioned enzymes in the kidney tissue.

Hexokinase and G6PD activities were found to be increased in cisplatin group compared to control group. G6PD activities were found
to be decreased in erdosteine + cisplatin group compared to cisplatin group. There were minimal changes in LDH and MDH activities of
the two study groups compared with the control group. The results obtained suggested that the glucose metabolizing metabolic pathways
of renal tissue were partially affected from cisplatin toxicity and erdosteine have some protective effects on these enzyme activities.
© 2004 Elsevier Ltd. All rights reserved.

Kevwords: Erdosteine: Cisplatin: Hexokinase: Glucose-6-phosphate dehydrogenase: Lactate dehydrogenase: Malate dehydrogenase: Kidney

[ [
Pharmacological Research 50 (2004) 287-290



Erdosteine prevents bleomycin-induced pulmonary fibrosis in rats

Sadik Sogut®, Huseyin Ozyurt®, Ferah Armutcu®, Levent Kartd,‘Mustafa Iraz®, Omer Akyol",
Suleyman Ozen®, Suleyman Kaplan®, Ismail Temel®, Zeki Yildirim"*

Abstract

Oxidative stress plays an important role in the pathogenesis of 1diopathic pulmonary fibrosis. Therefore, erdosteine, an antioxidant, is
expected to have an inhibitor potential against the disease. Rats were given one dose of bleomycin in pulmonary fibrosis groups and saline in
controls. The first dose of oral erdosteine (10 mg/kg/day) was given 2 days before the bleomycin injection to achieve the plateau level in
blood and continued until killing. At day 14, fibrotic changes were evaluated, using Aschoft’s criteria and lung hydroxyproline content.
Bleomycin produced a fivefold increase in fibrosis score that was decreased by 87% by erdosteine ( P>0.001) and almost twofold increases in
hydroxyproline content which were completely prevented by erdosteine. Myeloperoxidase activities and MDA levels, which were
significantly higher in the bleomycin group, were then significantly attenuated by erdosteine. These results revealed that oral erdosteine may
prevent the development of acute pulmonary inflammation caused by bleomycin injection via the repression of neutrophil accumulation and
lipid peroxidation, resulting in the inhibition of subsequent lung fibrosis.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Erdosteine; Bleomycin; Lung fibrosis; Myeloperoxidase; Hydroxyproline
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Oral erdosteine administration attenuates cisplatin-induced
renal tubular damage 1n rats

Zeki Yildinnm ®*, Sadik Sogutb, Ersan Odaci®, Mustafa Iraz 9.
Huseyin Ozyurt®, Mahir Kotuk?, Omer Akyol®

Abstract

The effect of oral erdosteine on tissue malondialdehyde (MDA) and nitric oxide (NO) levels, and catalase (CAT), glutathione peroxidase
(GSH-Px) and superoxide dismutase (SOD) activities are investigated in the cisplatin model of acute renal failure in rats. A single dose of
cisplatin caused kidney damage manifested by kidney histology as well as increases in plasma creatinine and blood urea nitrogen (BUN)
levels. Treatment with free radical scavenger erdosteine attenuated increases in plasma creatinine and BUN, and tissue MDA and NO levels.
and provided a histologically-proven protection against cisplatin-induced acute renal failure. Erdosteine also reduced depletion in the tissue
CAT, GSH-PX, and SOD activities. These results show that erdosteine may be a promising drug for protection against cisplatin-induced
nephrotoxicity. However, further studies with different doses of erdosteine are warranted for clarifying the issue.
© 2002 Published by Elsevier Science Ltd.

Kenvords: Erdosteine: Cisplatin nephrotoxicity: Nitric oxide: Free radicals
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Attenuation of bleomycin-induced lung fibrosis by oral sulthydryl
containing antioxidants 1n rats: erdosteine and N-acetylcysteine

Zeki Yildirim™*, Mahir Kotuk®, Mustafa Iraz", Irfan Kuku®, Ramazan Ulu®,
Ferah Armutcu®, Suleyman Ozen®

Abstract

Antioxidant therapy may be useful in diseases with impaired oxidant antioxidant balance such as lung fibrosis. The effects of sulthydryl-
containing antioxidant agents N-acetylcysteine (NAC) and erdosteine on the bleomycin-induced lung fibrosis were compared in rats. The
animals were divided into four groups: Vehicle+ vehicle, vehicle+bleomycin (2.5 U/kg), bleomycin+erdosteine (10 mg/kg), and
bleomycin+NAC (3 mmol/kg). Bleomycin administration resulted in prominent lung fibrosis as measured by lung hydroxyproline content
and lung histology which is almost completely prevented by erdosteine and NAC. Hydroxyproline content was 18.7+3.5 and 11.2+
0.6 mg/g dried tissue in bleomycin and saline treated rats, respectively (P<<0.001), and this level was 11.3+1.2 and 13.8+1.2 mg/g dried
tissue in erdosteine and NAC pretreated, respectively. Erdosteine and NAC significantly reduced depletion of glutathione peroxidase, and
prevented increases in myeloperoxidase activities, nitric oxide, and malondialdehyde levels in lung tissue produced by bleomycin. Data
presented here indicate that erdosteine and NAC similarly prevented bleomycin-induced lung fibrosis and their antioxidant effects were also
similar in this experiment.
© 2005 Elsevier Ltd. All rights reserved.

Keywords: Bleomycin; Lung fibrosis; N-acetylcysteine; Erdosteine; Rats
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Erdostin Etki
Mekanizmalar:

Mukolitik aktivife

Balgam viskositesinde azalma
Mukosiliyer transport ve klirensde arrma
Antibakteriyel akfivite

Havayolu mukozasina bakterinin invazyonunu
engellemesi

Balgamda antibiyotik konsantrasyonunda artma
Antioxidan ve antiinflamatuar etki

BAL GSH de arfma

Lipid peroksidasyon ve ROS Uretiminde azalma

Brons sekresyonlarinda proinflamatuar sitokinlerde
azalma
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Antioxidants and Mucolytics in COPD Management: When (if ever) and in
Whom?

Georgios Hillas', Sofia Nikolakopoulou', Sabah Hussain” and Theodoros Vassilakopoulos™”

Erdosteine

Erdosteine. a thiol compound and a mucolytic agent
which decreases the sputum viscoelastic properties. It also
acts as an antioxidant through free radical scavenging. [111,
112]. It has also been shown to have an anti-infective effects
through its effects in reducing bacterial adhesiveness [113].
The anti-inflammatory capacity of erdosteine has also been
proved by studies documenting significant reduction in the
levels of pro-inflammatory eicosanoids in the blood of
COPD patients [114]. ‘EQUALIFE’. a randomized. placebo-
controlled clinical trial provided evidence that oral admini-

In summary. there 1s evidence that oral administration of
erdosteme improves symptoms and the quality of life of
COPD patients and can reduce acute exacerbation and hospi-
talization rate. A clinical trial on the combination of steroids
and erdosteine in patients with COPD is clearly needed



Effectiveness of Erdosteine in Elderly Patients with
Bronchiectasis and Hypersecretion: A 15-Day, Prospective,
Parallel, Open-Label, Pilot Study

Ernesto Crisafulli, MD?'; Orietta Coletti, MD'; Stefania Costi, RT?; Emanuela Zanasi, MD1;
Cristina Lorenzi, RT'; Sasa Lucic, MD'; Leonardo M. Fabbri, MD?%; Marco Bertini, MD?3;

and Enrico M. Clini, MD"2
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Erdosteine: Antitussive and Anti-inflammatory Effects

Roberto W. Dal Negro
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Erdosteine: Antitussive and Anti-inflammatory Effects

Roberto W. Dal Negro

<0.01 <0.001
[ 1] [ ]
7 _ ns
[] <0.01
6 -
5 B PLAC
] ERD 600
° 4 I NAC 1200
ns
3 -
2 -
1 -
0 -
0 4 10 days

Lung (2008) 186 (Suppl 1):S70-S73



Erdosteine enhances airway response Therapeutic Advances in
to salbutamol in patients with Respiratory Disease
mild-to-moderate COPD (2008) 2(5) 271-277

Roberto Dal Negro, Maria Visconti, Fiorenza Trevisan, Stefano Bertacco, Claudio Micheletto and
Silvia Tognella
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Antibakteriyel etki

Inhibition of Staphylococcus aureus adhesion to buccal epithelial cells

Bacterial adhesion to mucosal cells '
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| Evaluation of efficacy and safety of erdosteine
in patients affected by chronic bronchitis durmg
an infective exacerbation phase and recelvmg
amoxycillin as basic treatment (ECOBES,
European Chronic Obstructive Broach:tls
Erdosteine Study)

C.F. MARCH[ON , J.M. Pos LU’ . AL TAYTARD® , I. HaNARD?, G. NOSEDA and C. ManNcINt©®

[ Erdosteine + Amox Placebo + Amox
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'The effect of long-term treatment with erdosteine
on chronic obsitructive puimonary disease: :
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The therapeutic efficacy of erdosteine in the treatment of chronic obstructive
bronchitis: a meta-analysis of individual patient data

M. Cazzola®*, 1. Floriani®, C.P. Page ¢

Table 1
Main characteristics of RCTs included in the meta-analysis.
Ref. Study design Patient N Study Population Schedule  Schedule
Randomised/ Dropouts Median Age, yr/  Diagnosis at inclusion Concomitant Pnloptrine:  Compouatar
Analysed (E/C) Proportion Male, % medication
Erdosteine vs placebo
Ricevuti [14] DB, CT 24[24 0/ 57.0/42 Acute infective exacerbation of Amoxicillin 300 mg TID Placebo®
chronic bronchitis (amoxicillin- 500 mg tid
sensitive bacteria isolated from sputum)
Voisin [40] MC, DB, RCT 8882 42 575 (74 Stable chronic obstructive bronchitis Not available 300 mg BID Placebo®
(FEV,/FVC at least 10% below normal
theoretical value)
Hotzinger [15] DB, RCT 4040 ofo0 490 (75 Hypersecretory infective bronchitis Co-trimoxazole 300 mg TID Placebo®
(acute bronchitis or relapses of 160+ 800 mg bid
chronic bronchitis)
Bisetti [39] DB, RCT 28(27 0/1 62.0 | 68 Acute exacerbation of chronic Antibiotics 300 mg BID Placebo?
bronchitis Xanthines,
fz-agonists
Marchioni [11] MC, DB, RCT 237/226 6/5 66.0 [ 76 Acute exacerbation of chronic Amaoxicillin 300 mg BID Placebo?
obstructive bronchitis (amoxicillin- 500 mg tid

sensitive bacteria isolated from sputum; Xanthines,
FEV,/FVC at least 10% below normal pa-agonists
theoretical value)
Aubier [12] MC, DB, RCT 170/166 1/3 59.0 [ 58 Stable chronic obstructive bronchitis Xanthines, 300 mg BID Placebo®
(FEV1/FVC at least 10% below normal fz-agonists
theoretical value)

o Pulmonary Pharmacology & Therapeutics 23 (2010) 135-144



The therapeutic efficacy of erdosteine in the treatment of chronic obstructive

bronchitis: a meta-analysis of individual patient data

M. Cazzola®*, 1. Floriani®, C.P. Page ¢

Erdosteine vs mucolytics

Marchioni [43] DB, RCT 30/30 0j0 64.5/93 Acute exacerbation of chronic Antibiotics 300 mg BID Sobrerol
bronchitis Xanthines, 200 mg BID
B2-agonists,
steroids
Scarpazza [44] DB, RCT 30/27 12 64.0/43 Acute exacerbation of chronic Antibiotics 150 mg TID Sobrerol
bronchitis Xanthines, 100 mg TID
pz-agonists
Fumagalli [45] DB, RCT 30(30 00 65.0/53 Acute or chronic exacerbated Antibiotics 300 mg BID Ambroxol
bronchitis Xanthines, 30 mg BID
Br-agonists,
steroids
Ginesu [16] SB, CT 30 /30 0f0 62.5(100 Bronchopulmonary diseases Antibiotics 150 mg TID Ambroxol
characterized by expectoration Xanthines, 30 mg TID
and cough B2-agonists
Tellings [38]  SB, RCT 30(30 0f0 67.0/100 Acute exacerbation of Bacampicillin 300 mg BID Ambroxol
chronic bronchitis 800 mg bid 30 mg TID
Materazzi [46] DB, RCT 40/40 0jo 66.0/50 Acute exacerbation of Amoxicillin 300 mg BID N-Acetylcysteine
chronic bronchitis 1000 mg bid 300 mg BID
Xanthines
Zanasi [17] DB, RCT 5050 0j0 58.0/62 Acute exacerbation of Parenteral 225 mg TID N-Acetylcysteine
chronic bronchitis antibiotics 200 mg TID
Franco [18] SB, RCT 24(24 0f0 66.5/83 Chronic bronchitis requiring Antibiotics 300 mg TID Carbocysteine
mucus-fluidifying treatment Xanthines, 750 mg TID
B2-agonists,
steroids
Arnaud [13] MC, DB, RCT 195/187 53 61073 Acute exacerbation of chronic Antibiotics 300 mg TID N-Acetylcysteine
obstructive bronchitis Xanthines, 200 mg TID
requiring antibiotic treatment p2-agonists,
(FEV;/FVC at least 10% below steroids
normal theoretical value)
[

Pulmonary Pharmacology & Therapeutics 23 (2010) 135-144



Erdosteine Comparator Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight W, Random, 95% Cl  Year IV, Random, 95% C|
2.12.1 Erdosteine vs. placebo
Ricevut 1988 -85 188 12 -6.83 164 12 63% -1.67[3.08,-0.26] 1988
Voisin 1990 -164 172 42 -208 22 46 83% 0.45[-0.37,1.27] 1990 ——
Hotzinger 1991 -7.55 216 20 595 1.5 20 72% -160[275,-045) 1991 ——
Bisetti 1995 -6 184 14 -215 1.68 14 67% -385[516,-254] 1995 prp—
Marchioni 1995 -7.31 293 120 -545 324 17 84% -1.86[265,-1.07) 1995 ——
Aubler 19499 -1.23 197 gr -085 185 83 91% -0.38[-0.95019] 1989 =T
Subitotal (95% CI) 295 202  46.0% .1.41[.2.49,.033) -
Heterogeneity. Tau? = 1,55, Chi"= 41.24, df= 5 (F < 0.00001), F= 88%
Test for overall effect Z= 256 (F=0.01)
2.12.3 Erdosteine vs. active
Scarparza 1987 -293 092 15 -285 152 15 81% -0.08[098 082) 1987 —
Marchioni 1987 -5 67 213 15 -393 228 15 &58% -1.74[332,-016] 1987 ——
Furmagalli 1988 -521 255 15 -487 247 15 5§1% -034[-214,146) 1988 p—
Ginesu 1989 -6.33 1.76 15 -453 229 15 61% -180[3.26,-034] 1989 ——
Amaud 1931 -3.73 301 102 -449 266 93 84% 0.76 [-0.04, 1.56] 1991 |
Zanasi 1991 -82 129 25 -716 1.25 25 87% -1.04[1.74,-034] 1991 G
Tellings 1991 -307 059 15 -247 099 15 91% -060[F1.18,-002) 1991 et
Materazzi 1991 -905 022 20 -8 0 20 Mot estimable 1981
Franco 1995 -842 44 12 575 286 12 28% -267[-564,030] 1995
Subtotal (95% CI) 234 225 54.0% .0.66 [-1.30,-0.02) L 2
Heterogeneity. Tau®= 048, Chi*= 2031, d=7 (P=0.005), F= 66%
Test for overall effect 2= 202 (F = 0.04)
Total (95% Cl) 529 517 100.0°% .1.02 [-1.60, .0.44) k3
Heterogeneity Tau® =089, Chif= 6497, df=13 (P < 0.00001), F=80% t i t

Test for overall effect: Z= 3.42 (F = 0.0006)

4 -2 0 2 &
Fawoyrs erdosteine  Favours coniral

Fig. 2. Comparison of erdosteine vs placebo and other mucolytics. Outcome: cumulative global efficacy index (cGEI).



Erdosteine Comparator Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight W, Random, 95% Cl Year IV, Random, 95% CI
2.1.1 Erdosteine vs. placeho

Voisin 1990 -031 066 42 -048 088 46 98% 017 [-0.15,049] 19390 ea—
Hotzinger 1991 165 081 20 <11 085 20 60% -055[-1.06,-004] 1981

Bisetti 1995 -1.21 097 14 -038 051 14 5§2% -083[1.40,-0.26) 1995

Marchioni 1995 -1.23 076 120 -105 085 117 131% -018[-0.39 0.03] 1995

Aubier 1999 -0.34 065 87 -0.15 064 B3 134% -0.19[-0.38,000] 1999

Subtotal (95% CI) 283 280 476% -0.23[-0.47,0.00]

Heterogeneity: Tau® = 0.04, Chi*= 11.42 df= 4 (P=002), F= 65%
Testfor overall effect: Z=1.93 (P = 0.05)

i 0H~.

2.1.3 Erdosteine vs. active

Scarpazza 1987 -071 047 15 -054 066 15 79% -0.17[-0.58 0.24) 1987 —
Marchioni 1987 -1.33 049 15 -08 077 15 69% -053[099,-0.07] 1987

Fumagalli 1988 114 077 15 1.2 068 15 459% 0.06 [-0.46, 0.58) 1988 i—
Ginesu 1989 -1 0583 15 -08 056 15 83% -0.20-0.59,019] 1989

Tellings 1991 1.4 051 15 -1 065 15 77% -040[-082 002 1991

Amaud 1891 -1.02 091 102 -1.24 086 93 119% 0.22 [-0.03, 0.47] 1991 |
Materazzi 1991 -2 o 20 -2 0 20 Mot estimable 1981

Franco 1995 -1.08 1 12 -083 072 12 39% -0.25(-0.95 0.45) 1995

Subtotal (95% CI) 200 200 52.4% .0.15[-0.38, 0.08] e

Heterogeneity. Tau? = 0,05, Chif=12.55,d=6 (P=0.05), F= 52%
Test for overall effect Z=1.30 (P = 0.20)

Total (95% Cl) 492 480 100.0% -0.19 [-0.34, -0.03] -

Heterogeneity. Tau® = 0.04, Chi*= 24 98, df=11 (F = 0.009), F= 56% : 1

= & 14 05 0 05 1
Test for overall efect: 2= 2.32 (P = 0.02) Favours erdosteine Favours control

Fig. 3. Comparison of erdosteine vs placebo and other mucolytics. Outcome: cough frequency.



Erdosteine Comparator Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events  Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2.14.1 Erdosteine vs. placebo
Aubier 1999 25 79 21 7T 14.4% 1.23(0.62, 2.46] T
Bisetli 1995 10 14 3 13 5.6% 8.331.47,47.23)
Marchioni 1995 88 115 61 113 158% 278[1.57,4.90] —
Ricewvuti 1988 1 12 8 12 3.4% 5.50[0.51,59.01)
Voisin 1990 9 39 10 44 106% 1.02[0.37,2.84) P o
Subtotal (95% CI) 259 259  49.9% 2,08 [1.09, 3.96] <
Total events 143 103
Heterogeneily. Tau*= 024, Chf=812 df=4 (P=009), F=51%
Testfor overall effect. Z= 223 (P=0.03)
2.14.2 Erdosteine vs. active
Arnaud 1991 56 98 60 91 15.6% 069[0.38,1.24] —
Franco 1995 1 12 8 12 3.4% 550 [D.51, 58.01]
Fumagalli 1988 1 14 6 15 6.0% 5.50[1.06, 26 42) r——
Ginesu 1989 15 15 12 15  2.2% 8.68 [0.41,184.28) *
Marchioni 1987 1 15 q 15 B6.6% 1.83[0.39,8.57] B
Materazzi 1991 20 20 18 20 2.2% 5.54[0.25,123.08) ’
Scarpazza 1987 9 14 5 13 6.5% 2.88[0.60,13.79] -
Zanasi 1991 4 25 18 25 T6% 204[051,812) B s a—
Subtotal (95% CI) 213 206 50.1% 2.1911.03, 4.69) -
Total events 154 136
Heterogeneity: Tau*=048, Chi*=1281,di=7 (P=008), F= 45%
Testfor overall effect. Z= 2.03 (P = 0.04)
Total (95% CI) 472 465 100.0% 2.06 [1.27, 3.33) E S
Total events 297 239 . ) )
Heterogeneity: Tau*=0.30; Chi*=22.90,df=12 (P=0.03), F= 48% 001 01 1 10 100

Test for overall effect. Z= 2.94 (P = 0.003)

Favours control  Favours erdosteine

Fig. 5. Treatment success in patients treated with erdosteine vs placebo and other mucolytics.



Efficacy of erdosteine 900 versus 600 mg/day in reducing oxidative
stress in patients with COPD exacerbations: Results of a double blind,
placebo-controlled trial

R.W. Dal Negro **, M. Visconti b P. Turco ©

[0 Erdo 600 mg O Erde 600 mg
W Erdo 900 mg FEVA1 revers. M Erdo 300 mg
R‘:)FS A Plac A% from bsl A Plac

12 —

Anova p=0.002

0 2 4wks +1 wk t test

T, 600 vs 300mg Taws T,y
* p<0.01 ** p< 0.001

ttest: T,vs T, ** p<0.003; T,vsT,, “p<0.021
* p<0.04

Pulmonary Pharmacology & Therapeutics 33 :f20]53 47-51



Efficacy and safety of erdosteine in COPD: Results of a 12-month prospective,
multinational study (RESTORE study)

ERS-2015

Roberto W. Dal Negro, Martin Iversen, Peter M.A. Calverly

Amagc: antioksidan, antiinflamatuar, antibakteriyel etki
Atak stiresi, sistemik steroid ve antibiyotik kullanimi
12 ay stireli bir calisma, multisenter (47 merkez, 10 iilke) tilke

Methods: Randomize, ¢ift kor plasebo kontrollii, parelel grup, 40-80 yas GOLD 1I, III KOAH
hastalar1 300 mg 2x1 cap erdostein

Erdosteine Placebo p value
AECOPD rate (n) 615 744 -17.33%
AECOPD duration 4.37 7.82 —44.1% p<0.002
(m. days x exacerbation)
Use of steroids (days) 1.604 2.184 —-26.5% p<0.002
Use of antibiotics (days) 2.654 3.362 -21.1% p<0.05

Conclusions: E reduced rate and duration of AECOPDs and decreased
steroid/antibiotic use, confirming its anti-inflammatory and bacterial
anti-adhesive properties with an excellent safety profile.
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