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N-Asetilsistein Molekul Yapisi

Asetil grubu .
Tiyol grubu

(siilfidril)

2 MUKOLITIK
ANTIENFLAMATUVAR

Tse HN, Tseng CZ. Update on the pathological processes, molecular biology, and clinical utility of N-acetylcysteine in
chronic obstructive pulmonary disease. Int J Chron Obstruct Pulmon Dis. 2014;9:825-36.



N-Asetilsistein Etki Mekanizmasi

* Tiyol (Siilfidril) grubu;
Asetil grubu Tiyol grubu 1) MUkOIitik Etki

- 2) Direkt Antioksidan etki
olusturur.

2 MUKOLITIK

ANTIENFLAMATUVAR

Tse HN, Tseng CZ. Update on the pathological processes, molecular biology, and clinical utility of N-acetylcysteine in
chronic obstructive pulmonary disease. Int J Chron Obstruct Pulmon Dis. 2014;9:825-36.



N-Asetilsisteln
Mukolitik Etki

Disulfid Bag Olusumu
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 Sulfidril (SH) gruplari ile
mukusun yapisindaki
glikoproteinlerin arasindaki
disulfid baglarini parcalar
mukolitik etki olusur.



N-Asetilsisteln
Direkt Antioksidan Etki

pm - Asetilsistein yapisindaki

: tiyol (SH) grubunun
hidrojenini kolayca oksijen
radikallerine vererek onlari
doyurur ve suya indirger

SAGLIKLI SERBEST . .
ATOMLAR RADIKALLER ANTIOKSIDANLAR



N-Asetilsistein
Indirek Antioksidan Etki

e Sistein grubu;

g _— Indirekt antioksidan etki
sl olusturur.

2 MUKOLITIK

ANTIENFLAMATUVAR

Tse HN, Tseng CZ. Update on the pathological processes, molecular biology, and clinical utility of N-acetylcysteine in
chronic obstructive pulmonary disease. Int J Chron Obstruct Pulmon Dis. 2014;9:825-36.



N-Asetilsistein
Indirek Antioksidan Etki

Glutatyon Sentezi * N-Asetilsistein karacigerde
Glutamat # Sistein +ATP kullanilan glutatyonun
y-Glutamilsistein sentetaz yikim urunu olan glutamata
yapisindaki sisteini vererek
\Glutamilsisten miktari azalan glutatyonu

miktarini yukseltir.

/';;H\Jm + ATP

Glutatyon sentetaz
Glutatyon + ADP

i




Glutatyon Nedir?

e Glutatyon, cogu memeli dokusunda bulunan li¢ amino asitten
(sistein, glutamik asit ve glisin) olusan bir tripeptittir.

e Glutatyon bir antioksidan, bir serbest radikal sliplirtici ve
detoksifiye edici bir madde olarak islev goriir.

e Glutatyon, metabolizmanin yan uiriinui olarak uretilen bir toksin olan
metilglioksalin detoksifikasyonu icin de gereklidir.

HS
Q H
HOOC\:/\/”\NJ\’(N\/COOH
H
NH, 0

Glutation


https://ncit.nci.nih.gov/ncitbrowser/ConceptReport.jsp?dictionary=NCI_Thesaurus&ns=NCI_Thesaurus&code=C523
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Parasetamol Metabolizmasi
45%-55% 35%-45%
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CYP 450 Enzim Sistemi&Glutatyon

Tiim ilaglarin %90" inin * Tum i_IggIarln % 90° 1 _
metabolizasyonu karacigerde k_aramgerde CYP450 enzim _
CYP450 enzim sistemi le sistemi aracihigi ile metabolize
olur

* Olusan toksik metabolitler (N-
Asetil-p benzokinon vb)
glutatyon ile konjuge edilerek
idrar yolu ile atilarak

gl e karacigerde sentrolobuler
crpaso Enaimsitermi NN TR nekroz énlenmis olur.

+
Glutatyon -

Lynch T, Price A. The effect of cytochrome P450 metabolism on drug response, interactions, and adverse effects. Am Fam
Physician. 2007;76(3):391-6.




N-Asetilsistein Etki Mekanizmasi

a D
MUKOLITIK EKSPEKTORAN
ANTIOKSIDAN
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N-Asetilsistein ile iliskili
Klinik Calismalar...



N-Asetilsistein&Suyun Mukusa Etkisi
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* p<0.05 Distile suya gore

Kontrol grubuna gore elastisite azalmasi (%)

Yapilan in vitro calismada distile suyun mukusun viskozite
ve elastisitesi tzerine anlamli etkisi goridlmezken;
N-Asetilsistein mukusun hem vizkozitesini hem
elastisitesini anlamli olarak azaltmistir.

Rhee CS, Majima Y, Cho JS, et al. Effects of mucokinetic drugs on rheological properties of reconstituted human nasal mucus. Arch
Otolaryngol Head Neck Surg. 1999;125(1):101-5.




Asetilsistein-Hizh Etki Baslangici

* Yapilan ¢calismada sigara kullananlarda
N-Asetilsistein tedavisi (600 mg/giin)
alveoler epitel hiicrelerinde glutatyon

.. seviyesini anlaml arttirirken, en buyuk

GLUTATYON 400 artig Asetilsistein alimindan 1-3 saat

el I sonra goriilmiistii.
200 +37.

* Asetilsistein yapisindaki sistein ile
100 glutatyon seviyelerini doyuma
5 ulastirdiktan 16-20 saat sonra sistein
g il lkasc konjugatlari seklinde yapisi

(NAC-) (NAC +) (NAC +)

(13 (16-20 bozulmadan idrardan atilirlar.

saat sonra) saat sonra)

MacNee W, Bridgeman MM, Marsden M, et al. The effects of N-acetylcysteine and glutathione on smoke-induced changes in lung
phagocytes and epithelial cells. Am J Med. 1991;91(3C):60S-66S.



Asetilsistein-KOAH
Yuksek-Dusuk Doz Kullanimi

Re-Hospitalizasyon Yuzdesi

* 1219 KOAH hastasinin 12 yil
boyunca incelendigi
retrospektif calismada;

« KOAH hastalarinda Gunluk
alinan oral Asetilsistein dozu
arttirildikca alevilenmeye bagl
hastaneye yatis sikliginda
~%30 azalma izlenmistir.
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AC almayan 0-200 mq AC/qiin 200400 mg 400-600mg  »600 mq AC/qiin
(n=214) (n=78) AC/?g)n A(C/(%iin (n=2)
(n= n=3)

Gerrits CM, Herings RM, Leufkens HG, et al. N-acetylcysteine reduces the risk of re-hospitalisation among patients with chronic obstructive
pulmonary disease. Eur Respir J. 2003;21(5):795-8.



N-Asetilsisteln
Endikasyonlar-KOAH

Havayolunda obstruksiyonu
olmayan kronik bronsgit
hastalarinda alevienmeleri
onlemede; 13 Calisma, 4155

hasta

600mg/qun N-Asetilsistein

etkili olacagi tespit

edilmistir.

Calisma (ref) vil
ZHENG et al (1)
TSE et al (20)

SCHERMER et al
(26)

BACHH et al (27)

DECRAMER et al
(3)

GERRITIS et al
(29)

PELA et al (24)
HANSEN et al (19)

RASMUSSEN AND
GLENNOW (25)

MCGAVIN et al
(22)

BOMAN et al (23)

BABOLINI et al
(21)

GRASSI AND
MORANDINI et al
(28)

Toplam (i2=%80,

p<0,01

Degerlendirme

(%95 GA)
(0,70-0,86)
(0,42-0,75)
(0,83-1,40)

(0,53-0,86)
(0,87-1,04)

(0,58-0,93)

(0,48-0,68)
(0,48-1,19)
(0,64-1,29)

(0,75-1,21)

(0,63-0,81)
(0,28-0,62)

(0,42-1,22)

(0,66-0,84)

Cazzola M, Calzetta L, Page C3, et al. Influence of N-acetylcysteine on chronic bronchitis or COPD exacerbations: a meta-analysis. Eur

Respir Rev. 2015;24(137):451-61.



N-Asetilsisteln
Endikasyonlar-KOAH

e Asetilsistein tedavisinde
doz arttikca etkinligin dogru - Obstriiksiyonla seyreden

orantili arttigi gorulurken, KOAH hastalarinda
advers etki acisindan alevlenmelerin

anlamli bir fark olusmadiqi onlenmesinde >1200
izlenmistir. mg/qun N-Asetilsistein

tedavisi en etkili tedavi
oldugu tespit edilmistir.

Cazzola M, Calzetta L, Page C3, et al. Influence of N-acetylcysteine on chronic bronchitis or COPD exacerbations: a meta-analysis. Eur
Respir Rev. 2015;24(137):451-61.



N-Asetilsisteln
2017 Gold Kilavuzu

Inhale kortikosteroid kullanmayan KOAH hastalannda
N-asetilsistein, alevienmeleri azaltabilir ve hastanin
saglk durumunu iyilestirebilir.

Inhaler kortikosteroidle tedavi edilen veya edimeyen GOLD Evre 2 hastalarda,
yiksek doz N-Asetilsistesn bulanimein, alevienme oranfanni anlami dereceds
azattsdin bidirmektedic? (Kamt B)

N-asetitonten v Baglann, antoksdean etdlen sayesnde reliren sledenmeien slan hastatann
mavierisde eticli olablecegin diddimekiedic '
(Kant B)

S-aptlusten po wrtaiiin el dan acer KOAK hestaleon Sarriape ardesr o edavsnts of
setdite bhue harthoteod ity KO tastsiamd: h-asetbssion giy susleber thedeneen
wataiide !

http://goldcopd.org



N-Asetilsisteln * 262 denegin incelendigi 6

ay sureli randomize, cift

influenza ProfilaksiSl kér, cok merkezli caisma.

* 1200 mg/gun Asetilsistein
tedavisi, ozellikle riskli yasli
hastalarda influenza ve
Influenza benzer|
epizodlarda gorulen belirti
ve semptomlarda anlamli
azalma saglar.!
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Burun Akintisi
e

. o . o D
N-Asetilsistein oksidasyona duyarl olan ve retinoik

asitle uyarilabilir genin baskilanmasini onleyerek

bedenin antiviral cevabini eski haline getirir.?
- J
1. De Flora S, Grassi C, Carati L. Attenuation of influenza-like symptomatology and improvement of cell-mediated immunity with long-term N-acetylcysteine treatment. Eur Respir J.

1997;10(7):1535-41.
2. Tse HN, Tseng CZ. Update on the pathological processes, molecular biology, and clinical utility of N-acetylcysteine in chronic obstructive pulmonary disease. Int J Chron Obstruct Pulmon Dis.

2014:9:825-36.




Asetilsistein-Antioksidan Etki

» Yapilan calismada Asetilsistein
indirekt antioksidan ozelligi ile
kontrast madde nefropatisinin

: onlenmesinde kullaniimis;

: » 1200 mg Asetilsistein uygulanan
I grupta kontrast madde

: nefropatisi anlamli olarak dusuk
: bulunmustur.

Mohammed Habib et al. N-Acetylcysteine and/or Ascorbic Acid versus Placebo to Prevent Contrast-Induced Nephropathy in Patients
Undergoing Elective Cardiac Catheterization: The NAPCIN Trial; A Single-Center, Prospective, Randomized Trial. Saudi J Kidney Dis

Transpl 2016;27(1):55-61.




N-Asetilsistein

Oral-IV Form Klinik Etkililik Karsilastirmasi

Comparison of oral and i.v. acetylcysteine
in the treatment of acetaminophen poisoning

Dissatisﬁed with the unavail-
ability of cysteamine, Prescott
and Matthew' first suggested
using acetylcysteine as an antidote
for acetaminophen-induced hepa-
totoxicity in 1974. In 1977, Prescott
et al.? described the treatment of 15
patients with acetaminophen poi-
soning with Lv. acetylcysteine using
a sterile 20% aqueous solution, sug-
gesting that oral administration may
improve the drug’s efficacy, “since
most of the dose should pass through
the liver.” Thus the debate began of
whether acetylcysteine should be
administered orally or intravenously
and continues to this day.

The debate was fueled by the
marketing approval by the Food
and Drug Administration in early
2004 of Acetadote (Cumberland
Pharmaceuticals, Nashville, TN), an
i.v. acetylcysteine preparation. Clini-
cians now have a choice of using a
premade iv. acetylcysteine product,
compounding an iv. product from
an oral acetylcysteine preparation, or
administering the oral form that has

MICHELE ZELL KANTER

Purpose. The efficacy, safety, and cost
issues that should be considered when de-
ciding on the appropriate route of acetyl-
cysteine for the treatment of patients with

patients. Dosing errors and hyponatremia
have occurred in pediatric patients receiv-
ing iv. acetylcysteine Several investigators
found an increased rate of anaphylactoid
reactions in patients treated with iv. ace-
tylcysteine whose pretreatment serum
acetaminophen levels were nontoxic Com-
pounding i.v. acetylcysteine from the oral
preparation is less expensive than using
premade Lv. solution. State pharmacy laws
dictate whether extemporaneous com-
pounding of acetyicysteine from the oral
formulation s allowed. Oral acetylcysteine
administration has resulted in minimal
anaphyfactoid reactions and is safer than

v Oral therapy should pref-
erentially be considered in patients with
asthma or atopic histories. The most im-

portant factors to consider when selecting
the route of acetylcysteine administration
include individual susceptibility, the sever-
ity of acetaminophen toxicity, and the time
interval between acetamanophen ingestion
and initiation of acetyicysteine therapy.
adminis-

jority of patients who tolerate it and have
no contraindications to therapy. |V acet-
yicysteine should be administered when
patients are treated more than 10 hours

Index terms: Acetaminophen; Acatylcys-
teine; Allergies; Analgesics and antipyret-
ics; Anaphylaxis; Antidotes; Blood levels;
Contraindications; Costs; Dosage; Dosage
schedules; Drug administration routes;
Drugs, adverse reactions; Liver diseases;
Pediatrics; Pharmacoeconomics; Placental
transfer; Poisoning; Pregnancy; Protocols;
Toxicity

Am J Health-Syst Pharm. 2006; 63:1821-7

CLINICAL REVIEWS  Acetyleysteine B [lRd ParasetamOI ZehlrlenmeSI

tedavisinde oral
N-Asetilsistein kullaniminin
l.V_form kadar etKkili
goruldugunden oral formun
tercih edilebileceqi
belirtilmistir.




N-Asetilsistein-Advers Etkiler?
Parasetamol Zehirlenmesi

* Yiksek doz parasetamol alimina bagli akut karaciger yetmezliginin
onlenmesinde yuksek doz Asetilsistein’ e bagli yan etkilerin
arastirildigi retrospektif calismada yapilan calismada 503 hastaya
140 mg/kg oral, 150 mg/kg iV bolus yiikleme dozunda

140 mg/kg

Varney SM, Buchanan JA, Kokko J, et al. Acetylcysteine for acetaminophen overdose in patients who weigh >100 kg. Am J Ther.
2014;21(3):159-63.



N-Asetilsistein
Dusuk Yan Etki Insidansi

» Calismada IV N-Asetilsistein
yukleme dozu 16200 mqg ile

Y, 25200 Mg 25200 mg arasinda;

* Oral N-Asetilsistein yukleme
dozu 17780 mg ile 20020 mg

e Oral 20020 mg arasinda degismektedir.

/Qallgmaya alinan 503 hastadan 8’ inde (%1.6) Asetilsistein’ e bagli yan etki gortlmus ve;
bu yan etkilerin hepsi ciddi olmayan yan etkiler

olarak yorumlanmistir.
Nl ¢ Y

Varney SM, Buchanan JA, Kokko J, et al. Acetylcysteine for acetaminophen overdose in patients who weigh >100 kg. Am J Ther.
2014;21(3):159-63.
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ORIGIMNAL ARTICLE

Efficacy and safety of acetvlcysteine in WD) <o==rraen
""mnon-acetaminophen’”’” acute liver failure:

A Meta-—-analysis of prospective clinmnical trials

Jimhua Hu =, Qbizhi Zhanmng?, Xingye Ren ™, Figimn Sumn =,
Qizzhern Quarn =-=

* Non-parasetamol akut

?ﬁ‘ ——_— karaciger yetmezligi sebepleri
Juri\, '\H;\'H siklikla alkol, Herpes virus,
' ’_ lMl | ilac ya da toksin sebeplidir.

SN, ) » 4 prospektif calisma,
VA T . » Toplam 331 hasta, 285
D kontrol hasta

o

'/~ « |V ya da oral N-Asetil sistein






N-Asetilsisteln
Non-Parasetamol Toksisitesi

* N-Asetilsistein tedavisi
e TNF- a proinflamatuvar sitokinler
olan TNF- a, IL-18 and IL-6
seviyelerini de dusurerek
* IL-18 mortalitede anlaml azalma
ve transplantasyon sonrasi
hastanede yatis surelerinde
azalma, ve sagkalimda
anlaml artis saglamistir.

* IL-6



The protective effects of r-acetvlcevsteine against acute
hepatotox icity

S bri bua S Fuiien - Uk oo A b

Fig 1 Represenative pictures of H&E staining in livers from contol Fig. 2 Representative pictures of H&E stining i livers from CCH

groups ras (magnification, *400) injured rats (magnification, *400) Fig 3 Representative pictures of H&E staining in livers from CCl4

injured rats treated with NAC (magnification, =<400)

Karbon Tetra Klorur (CCl,) ile karaciger yetmezligi olugturulan ratlarde

Asetilsistein verilen grupta;
- Karaciger enzimlerinde anlami duzelme,
« H&E ile boyanan karaciger preperatlarinda da hucre morfolojilerinde anlamli

iyilesme gozlenmistir.



N-Asetilsisteln
Antienflamatuvar Etki

Table 1. Comparison between the two groups of sudden deafness,
Group A Group B o-value
n (ears) 3 35

e 1200 mg/glin N-Asetilsistein
tedavisi idiyopatik ani isitme

Gender (M/P) 16/19 15/20 NS kaybi olan hastalarda %91
Side (RIL) 13/22 17/18 NS
Age (years #1413 18+1) NS

iyilesme saglarken iken

Pre-eatment MHL (dB) 015 89420 NS kortikosteroid alan grupta

Post-treatment MHL (dB) 50431 6740 NS " °
Mean hearing gain (dB) 8477 EY. 002 lyilesme %57 olarak

Improved rate 91% 57% <0l gerceklesmistir.
Data are expressed as mean + 50
p-value: Chi-square test or non-paired t-test; NS, non-significant difference,

p>. n:70

Chen CH, Young YH. N-acetylcysteine as a single therapy for sudden deafness. Acta Otolaryngol. 2017;137(1):58-62.



N-Asetilsisteln
Antiblyoterapiye Destek

-Aset|IS|ste|n (mglml) * Yapilan ¢alismada kiiltiir
0.375 0,75 ortaminda artan

Asetilsistein dozu ile
bakterilerin uremesinin
azaldigi izlenmistir.!

C )
N-Asetilsistein bakterilerin ilgili reseptor alanlarini inhibe

ederek epitelyal ylizeye ve mukusa tutunmalarini engeller.?
(S 7

1. Moon JH, Jang EY, Shim KS, et al. In vitro effects of N-acetyl cysteine alone and in combination with antibiotics on Prevotella intermedia. J Microbiol.
2015;53(5):321-9.

2. Tse HN, Tseng CZ. Update on the pathological processes, molecular biology, and clinical utility of N-acetylcysteine in chronic obstructive pulmonary disease. Int
J Chron Obstruct Pulmon Dis. 2014:;9:825-36.




N-Asetilsistein-Biyofilm Olusumu

 Yapilan calismada
Asetilsistein’in Provotella
Intermedia bakterisinin
olusturdugu biyofilm yapisinin
parcalanmasini arttirdigi ve
bakteriyel adezyonu azaltarak
antibiyoterapiye destek
sagladigi gorulmustur.

Moon JH, Jang EY, Shim KS, et al. In vitro effects of N-acetyl cysteine alone and in combination with antibiotics on Prevotella intermedia. J
Microbiol. 2015;53(5):321-9.



N-Asetilsistein
Antiblyoterapiye Destek

/Biyofilm olusumu, otitis media, sinuzit, tonsillit, -

adenoiditis gibi olgularda onemli rol oynamakta

olup kronik ve/vevya rekturren enfeksiyonlarin

%60’1nda saptanmaktadir.
\ J

Pintucci JP. Biofilms and infections of the upper respiratory tract. European review for medical and pharmacological sciences 2010;14:683-90.



N-Asetilsisteln
Antiblyoterapiye Destek

* Endotrakeal entubasyona
bagli olusabilecek pnomoni
vakalarinda inhale N-
Asetilsistein tedavisinin yogun
mukusa bagli biyofilm
olusumunu engelledigi
gosterilmisgtir.

Qu D, Ren XX, Guo LY, et al. Effect of N-acetylcysteine inhalation on ventilator-associated
pneumonia caused by biofilm in endotracheal tubes. Zhonghua Er Ke Za Zhi. 2016;54(4):278-82.
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SADECE ASETILSISTEIN * Eftuzyonla seyreden 90

KULLANILAN GRUP otitis media hastasinin
alindigi calismada hastalar 3
gruba ayriimis;

1. gruba sadece
N-Asetilsistein verilmis ve

m iYILESME VAR

ey %27,45 iyilesme izlenmis.

Babic¢ I, Baudoin T, Troti¢ R, Bedekovi¢ V. Therapeutic efficacy of azithromycin and acetylcysteine in chronic otitis media with effusion. Eur
Arch Otorhinolaryngol. 2017;274(3):1351-6.
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2.G . . .
T e T L LR T e © 2. gruba sadece Azitromisin

GRUP tedavisi verilmis;

* Bu grupta iyilesme orani
%32,53 olarak sonuclanmis.

m iYILESME VAR

m iYILESME YOK

Babi¢ I, Baudoin T, Troti¢ R, Bedekovic¢ V. Therapeutic efficacy of azithromycin and acetylcysteine in chronic otitis media with effusion. Eur
Arch Otorhinolaryngol. 2017;274(3):1351-6.
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NN ENWIVACGIVHIERERS - 3. gruba hem Azitromisin hem
i OER KU de N-Asetilsistein tedavisi
uygulanmis;

* Bu grupta iyilesme orani
% 37,62 olarak izlenmis.

m iYILESME VAR
m iYiLESME YOK

p
Efuzyonla seyreden kronik otitis media hastalarinda antibiyotikle birlikte
N-Asetilsistein kullanimi hem hastaligin seyrini hem de timpanogram

\sonuglarml olumlu yonde etkiledigi gosterilmistir
Babic¢ I, Baudoin T, Troti¢ R, Bedekovi¢ V. Therapeutic efficacy of azithromycin and acetylcysteine in chronic otitis media with effusion. Eur
Arch Otorhinolaryngol. 2017;274(3):1351-6.

%



N-Asetilsisteln
Antiblyoterapiye Destek

MIC degeri MIC degeri
(NAC O6ncesi) (NAC sonrasi)

AMPISILIN
SIPROFLOKSASIN

METRONIDAZOL

TETRASIKLIN

/Amplsmn ve Metronidazol ile birlikte N-Asetilsistein kullanimi
MIK degerlerinde diisme;

Siprofloksasin ve Tetrasiklin’ inin ise MIK degerlerinde ise
\_herhangi bir degisiklik yaratmadigi izlenmistir.

~

%

Moon JH, Jang EY, Shim KS, Lee JY. In vitro effects of N-acetyl cysteine alone and in combination with antibiotics on Prevotella intermedia. J

Microbiol. 2015;53(5):321-9.
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In conclusion, the results of this study demonstrate that
high NAC concentrations (possibly reached in the airways fol-
lowing topical administration) overall do not interfere with the
activity of the most commonly used antibiotics, with the excep-
tion of carbapenems. The instability of imipenem and, to a

Landini G, Di Maggio T, Sergio F, et al. Effect of High N-Acetylcysteine Concentrations on Antibiotic Activity against a Large Collection of
Respiratory Pathogens. Antimicrob Agents Chemother. 2016;60(12):7513-17.




