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Danisman: Dog.Dr. Yelda YALCIN GURKAN

Bu tez calismasinda Aromatik aminlerin insan saglig1 ve ¢evreye olan etkilerinin incelenmesi
amaglanmistir. Bu kapsamda, tekstil boyalarinda yaygin olarak kullanilan hammaddeler 2,6-
dikloro-4-nitroanilin, 2.6-dibromo -4-nitro anilin, N-Siyanoethylaasetoksietillanilin, 6-
Metoksibenzotiazol-2-ylamin, 2-bromo-4,6-dinitroanilin, 4’-Aminoasetanilid, p-
Asetanisidide, 3’-amino-, 3-Piridinkarbonitrile, 1,2-dihidro-6-hidroksi-1,4-dimetil-2-okso, 2-
siyano-4-nitroanilin, N,N-Dihidroksietil-3-amino-4-anisidin, N-Benzil,N-Metilanilin, N-
Siyano Etil N-Benzil Aniline, 1,3,3-Trimetil-2-Metileneindolin ve bu hammaddelerden
iiretilen boyarmaddelerin (Disperse Brown 27-1, Disperse Brown 19, Disperse Orange 30,
Red BS P/C, Dispers Blue 291, Dispers Yellow 27, Disperse Blue 823, Disperse Yellow 241,
Disperse Blue 79, Basic Red 46, Orange 73-1, Basic Yellow 28) toksikolojik ve
ekotoksikolojik 6zellikleri QSAR yontemi kullanilarak incelenmistir.

Calismalar sonucunda, hammaddelerin ve iirlinlerin genellikle orta tahris edici olduklari
bulunmustur. lgili hammaddeler genellikle goz tahris edici dzelligi gosterirken, iiriinlerin
tahrig edici Ozellik gostermedigi goriilmistiir. 25 aromatik aminin cilt hassaslagtirici
ozelliginin var oldugu soylenebilir. 2,6-dibromo-4-nitro anilin, 6-metoksibenzotiazol-2-
ylamin, 2-bromo-4,6-dinotroanilin hammaddeleri ve Dispers Brown 27-1, Dispers Brown 19
ve Dispers Blue 291 azo boyalarinin mutajen etki gosterdigi goriilmiistiir.

Bu tez calismasinda aromatik aminlerin ekotoksikolojik o6zelliklerinin incelenmesi adina,
hammadde olarak ele aliman 13 aromatik aminden 2-bromo-4,6-dinitroanilin aromatik
amininin Daphnia’da en toksik oldugu goriilmiistiir. Dispers Blue 291 boyasinin 0,0675 mg/L
LC50 degeriyle, tiim yapilar aromatik aminler arasinda baliklarda en yiiksek toksisiteyi
gosterdigi bulunmustur. Biyolojik pargalanma acgisindan aromatik aminler incelendiginde
dogada parcalanma 06zelligi gdstermedigi bulunmustur. Azo boyalarin biyolojik parcalanma
0zelligi goriilmemisken biyobirikimlerinin var oldugu goriilmiistiir.

Anahtar kelimeler: Toksisite, Ekotoksisite, QSAR, Aromatik Aminler, Cilt Tahrisi, Goz
Tahrisi, Mutajenite, Akut Su Toksisitesi, Biyoparcalanma, Biyoakiimiilasyon.
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ABSTRACT

PhD Thesis
Investigation of Some Amine Aromatic Amines by QSAR Method
Yasemin KESKEK KARABULUT
Tekirdag Namik Kemal University
Graduate School of Natural and Applied Sciences
Department of Chemistry

Supervisor: Assoc. Prof. Dr. Yelda YALCIN GURKAN

In this thesis, it is aimed to investigate the effects of aromatic amines on human health and
environment. In this context, raw materials commonly used in textile dyes are 2,6-dichloro-4-
nitroaniline,  2.6-dibromo  -4-nitro  aniline, = N-Cyanoethylaacetoxyethylillanil,  6-
Methoxybenzothiazole-2-ylamine, 2-bromo-4,6-dinitroaniline, 4'- Aminoacetanilide, p-
Acetanicide, 3'-amino-, 3-Pyridinecarbonitrile, 1,2-dihydro-6-hydroxy-1,4-dimethyl-2-oxo0, 2-
cyano-4-nitroaniline, N, N-Dihydroxyethyl- 3-amino-4-anisidine, N-Benzyl, N-Methylaniline,
N-Cyano Ethyl N-Benzyl Aniline, 1,3,3-Trimethyl-2-Methyleneeindoline and dyestuffs
produced from these raw materials (Disperse Brown 27-1, Disperse Brown 19, Disperse
Orange 30, Red BS P / C, Dispers Blue 291, Dispers Yellow 27, Disperse Blue 823, Disperse
Yellow 241, Disperse Blue 79, Basic Red 46, Orange 73-1, Basic Yellow 28) were examined
toxicological and ecotoxicological properties by QSAR method.

As a result of the studies, it has been found that the raw materials and products are generally
moderate irritants. While the related raw materials generally have eye irritant properties, the
products have not been shown to be irritating properties. It can be said that 25 aromatic
amines have skin sensitizing properties. The raw materials of 2,6-dibromo-4-nitro aniline, 6-
methoxybenzothiazole-2-ylamine, 2-bromo-4,6-dinotroaniline and Dispers Brown 27-1,
Dispers Brown 19 and Dispers Blue 291 of azo dyes have been found to be mutagenic.

In this thesis, in order to examine the ecotoxicological properties of aromatic amines, 2-
bromo-4,6-dinitroaniline aromatic amines, which are considered as raw materials, were found
to be the most toxic in Daphnia. With a value of 0.0675 mg / L LC50 of Dispers Blue 291
dye, all structures were found to show the highest toxicity in fish among aromatic amines.
When aromatic amines were examined in terms of biological degradation, it was found that it
does not show degradation feature in nature. While biodegradation characteristics of azo dyes
have not been observed, bioaccumulation has been observed.

Key words: Toxicity, Ecotoxicity, QSAR, Aromatic Amines, Skin Irritation, Eye Irritation,
Mutagenicity, Acute Water Toxicity, Biodegradation, Bioaccumulation.
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1. GIRIS

Tekstil iiretimi ile ilgili tiim boyarmaddelerin %60-70’ini azo boyarmaddeler
olusturmaktadir. Azo boyarmaddelerin insan saglig1 ve ve gevresel etkilerine (toksikolojik ve
ekotoksikolojik) karsi duyarlilik giin gectikce artmaktadir. Azo boyarmaddelerin dermal ve
bakteriyel biyotransformasyonu aromatik aminlerin salinimina neden olabilmektedir. Deri ile

temasta aromatik aminler biiyiik 6l¢iide dermal olarak emilebilirler.

Aromatik aminler azo boyarmaddelerin sentezinde hammadde veya ara madde olarak
kullanilmaktadir. Son zamanlarda yapilan calismalara gore, tiiketici irilinlerine tasinan
aromatik aminleri, 6zellikle aromatik aminlerin toksikolojik, ekotoksikolojik, mutajenik ve/
veya kanserojen Ozelliklerine bagli olarak insan sagligi i¢in risk tasidigi goriilmiistiir.
Aromatik aminlerin toksisitesi, DNA ve proteinlere zarar verdigi bilinen reaktif ara

hidroksilamin tiretebilen amino grubunun metabolik aktivasyonuna baglidir.

Boyalarin kullanimi, kumas, kagit, deri gibi farkli alt tabakalarin renk 6zelliklerini
degistirmek icin kullanilan ¢ok yaygin bir uygulamadir (Kammradt, 2004; Oliveira, 2005).
19. yiizyilin ortalarindan 6nce, 6zellikle hayvanlardan, sebzelerden veya dogal kaynaklardan
renklendirme 6zelliklerine sahip boyarmaddeler ¢ikarildi. Ancak, dogal boyalar 20. yiizyilin
baslarinda neredeyse tamamen sentetik olacak sekilde degistirildi. Giinlimiizde, ticari olarak
temin edilebilen tim boyalar ve pigmentler, bazi inorganik pigmentler hari¢, sentetik
maddelerdir. Her yil ylizlerce yeni renkli bilesik piyasaya sunuldu ve bir dizi farkl

uygulamaya doniistiirildii (Majcen-Le Marechal, Slokar ve Taufer, 1997).

Kimyasal maddeler olan boyalar i¢in kullanilan ¢esitli organik bilesikler, giinliik
hayatimizin teknolojisi ile birlestirilmis durumdadir. Boya ve pigmentlerin kiiresel tliketimi
7x105 ton / yil civarindadir ve sadece tekstil endiistrisinde diinya iiretiminin yaklasik tigte
ikisini olusturmaktadir (Nigam, Banat, Singh ve Marchant, 1996; Robinson, Mcmullan,
Marchant ve Nigam, 2001). Guaratini ve Zanoni'ye gore, on yil 6nce Brezilya'da, her yil
diinya genelinde iiretilen boyalarin % 3.8'ine karsilik gelen 26.500 ton boya tliketilmistir

(Guaratini ve Zanoni, 2000).

Boya kalintilar1 ya firmalarin aritma sistemlerinden gecen ya da dogrudan gevreye
yayilan sulara bosaltilarak, ¢ok sayida tekstil endiistrisinin varligi ile birlikte daha cok

gbzlenmekte ve su kiitlelerinin ciddi bir sekilde kirlenmesine neden olmaktadir (Stolz, 2001).



Cevreyi kirleten boya kalintilart arasinda, biiylik miktarlarda, dogrudan su kiitlelerinde desarj
edilen azo boyalar1 bulunur, bu da ¢evresel kontaminasyonun 6nemli bir yolunu karakterize
eder (Pearce, Lloyd ve Guthrie, 2003). Nam ve Renganathan'a gére (Nam ve Renganathan,
2000) ve Jarosz Wilkolazka ve ark. Gore (Jarosz-wilkolazka, Kochmanska-Rdest, Malarczyk,
Wardas ve Leonowicz, 2002) endiistriler tarafindan kullanilan boyalarin yaklasik %10 -15'1
boyama islemi sirasinda kaybolmakta ve bdylece ¢evreye salinmaktadir. O’Neill ve ark.da, bu
degerlerin % 50'ye varan oranda daha yliksek olabilecegini dngdrmiistiir (O'neill vd., 1999).
Bununla birlikte, c¢evreye salinan boya miktarinin kesin verileri heniiz tam olarak

bilinmemektedir (Ekici, Leupol ve Parlar, 2001).
Kirk Othmer'a gore (Othmer, 1979), boyalar 8 kategoride siniflandirilabilir:

e Asit Boyalar: suda ¢oziinebilen, molekiillerinde bir veya daha fazla siilfonik veya
karboksilik asit grubu bulunduran boyalar.

e Temel Boyalar: su icinde ¢oziinen katyonik boyalar, ¢ozelti icinde boya katyonik
bilesiklerin iireticileri ve kimyasal olarak modifiye akrilik, modifiye naylon, modifiye
polyesterler ve uygulama ile azo, antrakinon, triarilmetan, metan, tiazin, oksazin,
akridin ve kinolin bilesikleri i¢eren boyalar.

e Direkt Boyalar: elektrolitlerin varliginda (fiber i¢in afinitelerini arttiran tuzlar), suda
¢ozilinebilen anyonik bilesiklerdir.

e Floresan Boyalar (xanthenes grubu): ultraviyole 15181 absorbe eden ve spektrumun
gorilinlir bolgesinde (mavi) yeniden yayilan renksiz bilesimlerdir. Aslinda, boya
degildirler, fakat kumaslar ve diger malzemelerdeki genis uygulama nedeniyle, Renk
Endeksleri bu kimyasal gruba gore siniflandirilmasini saglamistir;

e Reaktif Boyalar: Cok basit kimyasal yapiya sahip bilesikler, absorpsiyon
spektrumuyla birlikte dar karakteristik 6zellikleri ve parlak 6zelliklere sahip boyamay1
sunar

e Kiikiirtlii Boyalar: Diisiik maliyetli ve iyi sabitleme 6zelliklerine sahip olan kii¢iik bir
boya grubudur.

e Vat Boyalar1: suda ¢éziinmeyen bilesikler ve ¢cogunlukla alkali banyoda indirgemeden
sonra, normal olarak sodyum hidrosiilfit ile, l0ko-¢oziiniir tuzlar gibi seliilozik liflere

uygulanirlar.



e Boya Onciileri: Hammaddelerden elde edilen boyalardir. Bu grup, rengi ¢esitli
kimyasal reaksiyonlarla verilen benzen ve naftalin gibi basit kimyasal 6zelliklere

sahiptir.

Majcen-le Marechal ve ark. (Majcen-Le Marechal vd., 1997)., piyasada 3000'den fazla
farkli boya mevcut oldugunu ve bunlarin yarisinin azo boya bilesikleri sinifina ait oldugunu
ileri stirmiistlir. Bu boyalar tekstil endistrisinde polyester, naylon, seliiloz diasetat, triasetat ve
akrilik liflerin renklendirilmesi i¢in kullanilmaktadir (O'neill vd., 1999). ve ayni1 zamanda
petrolden elde edilen ve deri, boya, plastiklerin boyanmasinda kullanilan katkilarda kullanilir.
Cok yonliiligline ek olarak, uygulama cesitliligi nedeniyle, sanayide azo boyalarinin
kullanilmasinda bagka avantajlar da vardir. Bu kimyasal bilesikler kolaylikla sentezlenir,
miikkemmel fiksasyon ve kalicilik 6zelliklerine sahiptir ve dogal boyalarla karsilastirildiginda

cok cesitli renkler sunarlar (Griffiths,1984).

Azo boyalari, bir veya daha fazla azo bagiyla (-N = N-) bir amine veya fenole bagh
diazotize aminlerdir. Bunlar sentetik bilesiklerdir ve en genis renk yelpazesini gosteren yillik
iretilen tiim boyalarin % 50'sinden fazlasini olustururlar. Neredeyse tekstil endiistrisinde
kullanilan boya maddelerinin tiimii azo boyalaridir ve ayrica baski, gida, kagit yapimi ve
kozmetik endiistrilerinde yaygin olarak kullanilmaktadir. Aromatik bilesiklerden sentezlenen
azo boyalari, sulu sollisyonda bazik degildir (N = N baglantisinin varligindan dolay1, azot
atomlarinda eslenmemis elektron ciftlerinin olasiligini azaltir), hali hazirda hidrazinlere ve

primer aminlere indirgenir. Ayrica iyi oksitleyici ajanlardir (Carliell, 1995).

Bir yandan, azo boyalar1 insanlarin ihtiyaglarii karsilarken, diger yandan da hidrik
kaynaklar, toprak ve atmosferde ekolojik ve toksikolojik degisikliklere sebep olur. Sudaki
boyalarin varligi viicutta soruna yol agmakta ve halk saglig1 izerinde olumsuz bir etkiye sahip
olabilmektedir (Achwal, 1997). Dogal kosullar altinda kolayca bozunmazlar ve tipik olarak
geleneksel atik su aritma sistemleri ile atik sudan ¢ikarilmazlar (Puvaneswari, Muthukrishnan,

Gunasekaran, 2006).

1.1.  Aromatik Aminler ve Azo Boyalari

Aromatik aminler genellikle molekiiler yapilarinda bir veya daha fazla amino

siibstitiienti tasiyan bir veya daha fazla aromatik halkaya sahip kimyasal bilesikler olarak
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tanimlanir. Aromatik aminler, en basit anilinden konjuge aromatik veya heterosiklik yapilara

ve ¢oklu ikame edicilere sahip olduk¢a karmasik molekiillere kadar ¢esitlilik gosterir.

Piyasadaki baslica amin kaynaklar1 arasinda yag rafineri, sentetik polimerler, boyalar,
yapistiricilar ve kauguklar, farmasotikler, bocek ilaglar1 ve patlayicilar gibi gesitli kimya
endiistrisi sektdrleri bulunmaktadir. insan ve ekosistemin kimyasallara maruz kalmasiyla ilgili
olarak, baz1 yonetmelikler, su anda imal edilen ve kullanilan binlerce kimyasalin, yeterli risk
degerlendirmesi i¢in toksisite ve eko-toksisite verilerinin var olmadigmi isaret etmektedir.
Bununla birlikte, bircok kimyasalin uzun siireli ve geri doniisiimsiiz saglik etkilerine dair
kanitlar g6z oOniinde bulunduruldugunda diizenleyici Onlemlerin alinmasina giin gegtikce
tesvik artmaktadir. Bu ilke, ortamdaki kimyasallarin desarjin1 azaltmayr amaglamaktadir ve
bir kimyasalin toksisite verileri mevcut olmasa bile, kalic1 ve biyolojik olarak biriken dogasi
nedeniyle potansiyel bir tehlike olusturdugu varsayimina dayanmaktadir (Pinheiro, Touraud

ve Thomas, 2004).

Insanlarin kanserojen aromatik aminlere maruz kalmasiyla ilgili ilk endiseler boya
imalat sanayinde 19. yiizyilin sonlarinda ortaya ¢ikti (Weisburger, 1997). Boya liretim ara
maddeleri ve daha sonra diger kimyasal imalat sanayi sektorlerinde yer alan aminler, aromatik
amin toksisitesi ve kanserojenlik ¢aligmalarinda ve is saglig1 iyilestirme faaliyetlerinde baglica
ilgi alan1 olmustur. Daha yakin zamanlarda, iiretilmis azo boyalarinin bilesen aminlerine

kullanim sirasinda parcalanma olasilig1 bir saglik tehlikesi olarak kabul edilmistir.

Kantitatif yapi-aktivite iligkisi (QSAR) analizinin kullanimi, aromatik aminlerin
toksisitesi ve kanserojenlik tahmininde de yaygindir. QSAR, bu yonler iizerinde biriken
biiyilk miktarda deneysel verinin bir sonucudur. Ayrica, Ozellikle boya kimyasinda
kimyasallarin imalatinda yer alan ¢ok c¢esitli amin yapilar1 nedeniyle giivenilir tahmin

yontemlerine duyulan ihtiyaca cevap vermektedir (Benigni ve Passerini, 2002).

Boya imalati, kimya endiistrisinde ¢ok g¢esitli iirlin ve ara firiinlerle ilgilenen
sektorlerden biridir. Bu nedenle, EURATEX ve ETAD gibi tekstil ve boya iireticilerinin
dernekleri, “Gelecekteki AB Kimyasal Politikasi i¢in Strateji” nde yer alan kimyasallarin
cevre yonetimi i¢in Onerilen AB stratejisine biiyiik dikkat ¢ekmistir (Pinheiro, Touraud ve
Thomas, 2004). Ozellikle, 1 tonu asan miktarlarda kullanilan pazarlanan maddelerin (ve
cevrede birakabilecekleri kirtlma dirlinlerinin) kayit altina alinmasi gerekliliginin ETAD

tarafindan 2000-2500 mevcut renklendirici liretim ara maddelerini igerdigi ve maliyeti



yaklasik 1000 milyon € oldugu tahmin edilmektedir. Su anda 3000'den fazla farki azo
renklendirici (boyalar ve pigmentler dahil) kullanilmaktadir (Greaves, Churchley, Hutchings,
Phillips ve Taylor, 2001). Bu durumda, kullanilan tiim boyalarin% 60-70'ini azo boyalar1
temsil eder. Azo renklendiriciler ¢cevreye kendi iiretim siireclerinden girebilirler, ancak tekstil,
kagit, plastik, gida ve ilag renklendirme gibi 6nemli yollarla sonraki endiistriyel sektorlerde
kullanimlar1 vardir. Boyarmadde pazarmin yaklasik ticte ikisi tekstil sektoriine yoneliktir ve
kullanilan renklendiricilerin yaklasitk % 12'sinin atik sularda kayip oldugu tahmin
edilmektedir (Riu, Schonsee ve Barcelo, 1997). Emisyonlar ayrica, boyanmis veya boyanmis
malzemelerin  ¢okeltilmesi ve boyanmis tekstil iirlinlerinin yikanmasi gibi azo
renklendiricilerin yasam dongiisiinde detaya indik¢e ortaya cikabilir. Boya toksisitesi
mekanizmalar1 ve QSAR araglarmin kullanimi1 hakkindaki mevcut bilgi, dogrudan toksisitesi
diisiik olan azo boyalarin gelismesine ve kanserojen aromatik aminlere parcalanabilen azo
boyalarin Avrupa'da biiylik ol¢iide ortadan kaldirilmasina neden olmustur (Weisburger,
1997). Boya toksisitesinin hidrofobik karakter ile genel birlikteligi nedeniyle, boya yapisina
polar kisimlarin sokulmasiyla genellikle diisiik toksisite elde edilmistir, bu da daha yiiksek
suda c¢oziintirliik ile sonuglanir, siilfonasyon Ozellikle reaktif boya grubunda yaygin bir
karakterdir. Bununla birlikte, bu 6zellik atik su aritma islerinde aritilmayi1 engelleyebilir.
Artan hidrofiliklik, biyokiitle iizerine emilim yoluyla aktif camur sistemlerinde boya
biyoeliminasyonu igin elverigsiz olarak tanimlanmistir. (Benigni ve Passerini, 2002; Riu,

Schonsee ve Barcelo, 1997).

Azo renklendirici molekiillerdeki azo bagi indirgeyici yarilmaya karst savunmasizdir.
Toksikolojik ve eko-toksikolojik terimlerdeki 6nemi ve azo boya igeren atik sulardaki renk
etkisini ortadan kaldirma potansiyeli nedeniyle, azo boyalarinin azo bagi azaltilmasi yoluyla
biyolojik olarak renklendirilmesi, son 20 yilda kapsamli bir sekilde arastirilmistir. Bununla
birlikte, mikrobiyal azo boya indirgeme iizerine yapilan c¢alismalarin sadece birkagi, ortaya
cikan metabolitlerin, aromatik aminlerin toplam veya kismi, sonradan biyolojik olarak
bozunmasinin agik bir gosterimini igermistir. Bu nedenle, azo boya tlirevi aromatik aminlerin
ortamdaki muhtemel kalicili§1 ve biiylik 6l¢iide bilinmeyen etkisi, bunlari 6nleme prensibi
esasina gore, desarj izleme ve gevresel dagitim caligmalar1 i¢in arzu edilen bir hedef haline

gelmistir (Pinheiro, Touraud ve Thomas, 2004).



1.2.  Azo Boyalarin Toksisitesi

Boyalardan iiretilen ¢ok g¢esitli maddeler, bu bilesiklerin gercek toksik etkilerini
belirlemek i¢in laboratuvar hayvanlarinda test edilmistir (Holme, 1984). Azo boyalarinin ve
metabolitlerinin bozulmalarina bagl toksisitelerini degerlendiren ¢alismalar bu kimyasallarin
zararli etkilerini azaltmak icin stratejilerin olusturulmasi agisindan Onemlidir (Moawad,

Abdel-Rahim ve Khalafallah, 2003; Oliveira, 2005).

Tekstil boyalarinin toksisitesinin degerlendirilmesi, esas olarak cevreye ve bunlara
maruz kalan organizmalara neden oldugu farkli etkilerden dolay1 ¢ok onemlidir. Biyolojik
aktiviteler boyalar arasinda da biiyiik ol¢lide farklilik gosterir ve yapilarin benzerliklerine
ragmen, tek bir kimyasal grubun referansina gore toksikolojik ozellikler genellestirilemez

(Majcen-Le Marechal, Slokar ve Taufer, 1997).

Azo boyalari, azo baglantisinin azaltilmasindan ve parcalanmasindan sonra,
cogunlukla bagirsak anaerobik bakteriler yoluyla aromatik aminler verdikleri i¢in toksiktir.

Aromatik aminler, DNA'ya kovalent olarak baglanan reaktif elektrofiliklerdir.

Azo boyalar , azo-iyonik olmaksizin meta-oksiklik haline getirilebilen serbest

aromatik amin gruplari igeren yapilara sahiptir.

Azo boyalar, yliksek derecede reaktif elektrofilik diazonyumsallara dogrudan

oksidasyonu yoluyla aktive edilebilen azotlar1 igerir.

Benzidin (BZ) bazli azo boyalari, boya imalati, tekstil boyama, renkli kagit baski ve
deri endiistrilerinde yaygm olarak kullanilmaktadir. 1980 yilinda Ulusal Is Saghgi ve
Giivenligi Enstitiisii, deney hayvanlarina BZ bazli boyalarin karsinojenisitesi ve boyalara
maruz kalan is¢ilerle ilgili epidemiyolojik ¢alismalar iizerine bir anket yaymlamistir. BZ,
cesitli laboratuvar hayvanlarinda insan idrar kesesi kanserojen ve tiimdrijenik olarak uzun
zamandir bilinmektedir (Haley, 1975). Sicanlar, kopekler ve hamsterler ile yapilan deneysel
caligmalar, BZ ve BZ-konjener bazli boyalari uygulayan hayvanlarin, idrarda potansiyel
olarak kanserojen aromatik aminleri ve N-asetillenmis tiirevlerini salgiladigini gostermistir (

Nony ve Bowman, 1980).

Tehlikeli maddelerin siniflandirilmasi igin Avrupa Birligi'nin kriterleri ile tanimlanan
azo boyalarinin akut toksisitesi ¢ok diistiktiir ve sadece az bir kism1 250 mg / kg viicut agirlig

altindaki LD50 degerlerine sahiptir. Bununla birlikte, azo boyalarina olan mesleki duyarlilik —
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alerjik reaksiyonlar gibi-, 1930'dan beri tekstil endiistrilerinde gosterilmistir (Foussereau,

Herve-Bazin, Meynadier, Reuter ve Cavelier, 1982).

Birkag calisma, azo boyalariin g¢evreye salinmasmin, bu boyalarin ve bunlarin
biyotransformasyon iirlinlerinin toksik, mutajenik ve karsinojenik 6zelliklerine bagli olarak
endise verici oldugunu ve bu da maruz kalan organizmalara farkli zararlar verebildigini

gostermistir (Lin ve Leu 2008).

Amin ve dig. (Amin, Abdel Hameid ve Abd Elsttar, 2010), 30 giin boyunca albino
erkek sicanlarda iki konsantrasyonun (bir diisiik ve baska yiiksek) oral yoldan tatbik
edilmesiyle, gida katki maddeleri, tartrazin ve karmoisine olarak kullanilan iki azo boyasinin
toksik etkilerini degerlendirmislerdir. ALT, AST, ALP, iire miktarlan 6l¢iildii, kreatinin, total
protein, albiimin, lipid profili, serumdaki kan sekeri ve hayvanlarin hepatik dokusunda GSH,
katalaz, SOD ve MDA aktiviteleri tahmin edilmistir. Veriler, Ozellikle yiiksek
konsantrasyonlarda, tartrazin ve carmoisine ile tedavi edilen siganlarin serumlarinda ALT,
AST, ALP, iire, kreatinin, toplam protein ve albiimin oranlarinda anlamli bir artig
gostermistir. Yilksek dozda tartrazin ve farmoisine ait farkli dozlarla beslenen siganlarin
dokularinda GSH, SOD ve katalaz aktiviteleri azalmis ve MDA artmistir. Bu nedenle, her iki
azo boyasinin, sadece yiiksek konsantrasyonlarda degil, ayn1 zamanda algaklarda da karaciger
ve bobrek gibi hayati organlarin biyokimyasal belirteglerini olumsuz etkiledigi ve degistirdigi
sonucuna varilmigtir. Tartrazin ve carmoisine, sadece hepatik ve renal parametrelerde
degisikliklere neden olmakla kalmayip, serbest radikallerin olusumuyla oksidatif stresi

indiikleyebileceginden, etkileri daha yiiksek dozlarda organizmalar i¢in risk olusturmaktadir.

Bazi azo boyalari, azo bag1 azaldiginda sadece mutajenik aktivite sergiler. Olusan
aromatik aminler, kimyasal yapilarina bagli olarak orijinal bilesige gore az veya c¢ok
kanserojen ve / veya mutajenik olabilirler (Clarke ve Anliker, 1980). Plumb ve ark. (Plumb,
Bell ve Stuckey, 2001) ve Yoo ve dig. (Yoo, Libra ve Adrian, 2001), bu aromatik aminler her
zaman orijinal bilesiklerden daha tehlikelidir ve toksik (Idaka, Ogawa ve Horitsu, 1987;
Wong, ve Yuen, 1996), mutajenik ve kanserojen etkilere sahip olabilir (Bell, Plumb, Buckley
ve Stuckey,2000). Bu azo boyalarin indirgenmesi, azo boyalarinin renk degistirmesinde rol
oynayan mikroorganizmalar i¢in bile toksik etkilere yol acabilen DNA eklentileri olusturabilir

(Levine, 1991; Stiborova, Frei ve Schmeiser, 1992).



Literatiir taramasinda (Moller ve Wallin, 2000) Ames testi ile birka¢ azo boyasinin
mutajenik aktivitesi tanimlanmistir. C.I. Solvent Sar1 14, C.I. Pigment Solventi Sar1 7, C.L.
Pigment Turuncu 5, C.I. Pigment Kirmizi 4 ve C.I. Pigment Kirmiz1 23 mutajenik, C.I.
Pigment Kirmizi1 3 zayif mutajenik olarak belirlenmistir. C.I. Pigment Kirmiz1 53: 1 C.L
Pigment Kirmizi 57: 1 mutajenik etki gostermemistir ve bunun genotoksik olmayan
stilfatlanmis aromatik aminlerin olusumu ile iliskili oldugu goriilmiistiir. Checker ve dig.
(Chequer vd., 2009) azo boyalarmin C.I. Kirmiz1 1 ve C.I. Negatif kontrol grubu ile
karsilastirildiginda, insan lenfositleri ve memeli hiicrelerinde (HepG2) bircok iilkede yaygin
olarak kullanilan Disperse Orange lin mikroniikleus frekansinin doz yanitindaki artigini

gozlemlemistir.

Salmonella, mikroniikleus ve kuyrukluyildiz analizleri ile yapilan bazi caligsmalar
(Wollin ve Gorlitz, 2004), azo boya igeren 10 ticari Uiriiniin bakteriler ve insan keratinositleri
icin genotoksik etki gosterdigini gdstermistir. Fare lenfoma testinin yani sira Salmonella
testini kullanan baska bir ¢alisma (Jager, Hafner ve Schneider, 2004), 53'iin 15'inin, yani test
edilen tekstil boyalarmin orneklerinin yaklasik % 28'inin Ames testi i¢in pozitif oldugunu

gostermistir.

Insanlarin azo boyalarina oral olarak maruz kalmasi, hem bagirsak mikrofloras: hem
de karaciger azorluztaslari tarafindan aromatik amin olusumuna yol agabildigi ve bu aminlerin

bazilarmin kanserojen 6zellikler gosterdigi goriilmiistiir (Lin ve Wu, 1973).

Birkag azo boya, mikroorganizmalar ve memeli hiicreleri ile yapilan testlerde
genotoksik, mutajenik ve kanserojen aktivite gdstermistir (Venturini ve Tamaro, 1979; Prival,
ve Mitchell, 1982; Clonfero, Vernier, Granell ve Levis, 1990; Freeman, Esancy ve Claxton,
1990). Ornegin 3-metoksi-4-aminobenzen, bakteriler i¢in mutajenik ve siganlar igin
kanserojen iken 2-metoksi-4-aminobenzen, bakteriler i¢in zayif mutajeniktir ancak sicanlar
icin kanserojen degildir (Hashimoto, Watanabe ve Degawa, 1977). Bu nedenle, boyalarin
genotoksisitesi, mutajenitesi ve kanserojenligi, azo grubuna siibstitlient baginin yapis1 ve

konumu ile yakindan ilgili oldugu goriilmiistiir (Clarke ve Anliker, 1980).

Bazi azo boyalarina maruz kalma mesane kanseri, splenik sarkom, hepatoseliiler
karsinom, hiicre anomalileri ve kromozom anomalilerinin gelisimi ile iligkilidir (Chequer vd.,
2009; Nony ve Bowman, 1980). Bu etkiler, boyalarin hiicreler tizerindeki dogrudan etkisinden

veya esas olarak DNA molekiilii ile etkilesime girebilen azot baginin (Foussereau, Herve-



Bazin, Meynadier, Reuter ve Cavelier, 1982) azalmasina neden olan metabolizma {iriinlerinin

olusumundan kaynaklanabilir (Clarke ve Anliker, 1980).

Kanserojen ve teratojenik etkilerin yani sira, azo boyalar1 kemirgenlerin {ireme
organlarinda fonksiyon bozukluguna neden oludugu gériilmiistiir. Ornegin, dogum &ncesi
Kongo Kirmizisina maruz kalma, erkek ve disi sicanlarda ve farelerde germ hiicrelerinin
sayisini kalici olarak azaltmistir (Gray-Jr ve Ostby, 1993). Baska bir ¢alisma, geng erkeklerin
ve disi sicanlarin gonadlarinin maruz kalmasinin olumsuz etkilerini gosterdi, ancak geng
kadinlar i¢in dogurganhig azalttigir goriildii (Gray-Jr, Ostby, Kavlock ve Marshall, 1992).
Suryavathi ve dig. (Suryavathi vd., 2005) yetiskin siganlar ve farelerin erkek iireme sistemi
tizerindeki kisa siireli (15 giin) tekstil atiklarinin toksik etkilerini incelemislerdir. Azo boya
iceren atiklar, muamele edilen hayvanlarin viicut agirliginin (% 7-25) ve {lireme organinin
uzunlugunun (testis, epididim, prostat ve seminal vezikiil) (% 2-48) azalmasina neden

olmustur.

Azo boyalarin mutajenik, kanserojen ve toksik etkileri, bilesigin kendisi tarafindan
dogrudan etki yapilmasi veya azo baginin indirgeyici biyotransformasyonu sirasinda iiretilen
serbest radikallerin ve aril amin tiirevlerinin olugsmasiin bir sonucu olabilir (Chung ve
Cerniglia, 1992; Collier, Storm ve Bronaugh, 1993; Rajaguru vd., 1999) veya hatta sitokrom
P450 ile oksidasyondan sonra elde edilen iiriinlerden kaynaklanmaktadir (Fujita ve Peisach,

1978; Arlt vd., 2002).

Bir boyay1 insanlara zararli olarak siniflandirmak i¢in kullanilan kriterlerden biri,
indirgeyici olarak ayrilma kabiliyeti ve dolayisiyla ter, tlikiiriik veya mide sulari ile temas
halindeyken aromatik aminler iiretme kabiliyetidir (Pielesz, 1999; Pielesz, Baranowska,
Rybak ve Wiochowicz, 2002). Bu tiir aromatik aminler kanserojendir ve besin zincirlerinde,
ornegin ¢evrede bulunan ve insan saglhigina ve genel olarak ekosistemlere tehdit olusturan

benzidin ve 4-bifenilamin gibi bifenilaminler biriktirebilir (Choudhary, 1996).

1.3.  Azo Boyalarin Ekotoksisitesi

Artan sanayilesme ve kentlesme cevre kirliligine yol acar. Cesitli endiistrilerdeki
zehirli atiklarin desarj1 su kaynaklarini, toprak verimliligini, su organizmalarini ve ekosistem
biitlinliigiinii olumsuz yonde etkilemektedir. Cesitli endiistriler arasinda, tekstil boyama

endiistrileri boyama isleminden sonra biiyiikk miktarda atik suyu bosaltir. Tekstil isleme



endistrileri ¢ogunlukla azo boyalar1 kullanir. Bunlar aromatik hidrokarbonlar, benzen
tirevleri, toliien, naftalen, fenol ve anilin'dir. Azo boyalann tekstil, ilag ve baski
endiistrilerinde yaygin olarak kullanilan en 6nemli sentetik renklendirici grubudur. Tekstil
boya ve baski islemlerinde antrakinon, polisiklik ve trifenilmetan gruplariyla ¢cok ¢esitli azo
boyalar giderek daha fazla kullanilmaktadir. Bunlar 6nemli ksenobiyotik bilesikler grubudur
ve biyodegradasyon prosesinde rekiiranittir. Hayvanlarin yanm1 sira suda yasayan
organizmalara (balik, yosun, bakteri vb.) toksisite (6ldiiriicii etki, genotoksisite, mutajenite ve
kanserojenlik) olustururlar. Boya maddelerinin, 6zellikle de azo boyalarin kronik etkileri, on
yillar boyunca incelenmistir. Tekstil endiistrisi atik sulari ile salinan boyalarin c¢evresel ve
miiteakip saglik etkileri gittikce artan bir sekilde bilimsel incelemeye tabi tutulmaktadir.
Tekstil endiistrisinden gelen atik su, organoklorit bazli atik pestisitlerden boya ve boyama
islemiyle iliskili agir metallere kadar birgok kirletici maddenin karmasik bir karisimidir

(Correia, Stephenson ve Judd, 1994).

Azo boyalari, en biliylk ve ¢ok yonlii boya sinifidir ve yillik olarak {iretilen
boyalarin% 50'sinden fazlasini olusturur. Yaklasik 40.000 farkli boya ve pigment
kullanilmakta olup, muhtemelen 2000'den fazla farkli azo boya kullanilmaktadir ve bu
boyalar diinya capinda yilda 7x105 tondan fazla iiretilmektedir (Zollinger, 1987). Bu
boyalarin istenen kriterleri, 151k ve yikamada yiiksek stabilite ve mikrobiyal saldiriya direngli
olmalaridir. Dogal kosullar altinda kolayca parcalanamadiklar1 i¢in, geleneksel atik su aritma
yontemleri ile atik sudan kolayca uzaklastirilmazlar. Tekstillerin boyanmasinda biiytlik
miktarda azo boyalar1 kullanilmis ve boyama islemindeki boyalarin yaklasik% 10'unun liflere
baglanmadigi ve bu nedenle ¢evreye salindigi tahmin edilmistir (Hildenbrand, Schmahl,

Wodarz, Kimmel ve Dartsch, 1999).

Azo boyalar1 ve nitrath polisiklik aromatik hidrokarbonlar, ¢evrede bol miktarda
bulunan iki kimyasal grubudur. Boya endiistrisinin yakinlarinda nehir ve yeralt1 sularinda

ciddi kirlenmeye neden olurlar (Riu, Schonsee ve Barcelo, 1997).

Su ortamlar1 diinya niifusu i¢in son derece dnemlidir, ¢iinkii su, tarimsal faaliyetler ve
hayvansal iiretim i¢in kaynak olarak kullanilirlar ve ayn1 zamanda rekreasyonel faaliyetlerle
de iligkilendirilirler. Endiistriyel, tarimsal ve evsel faaliyetlerden elde edilen c¢ok sayida
kirleticinin son hedefi nehirler, gbller ve okyanuslardir. Bu su kirliligi, hidrik kaynaklara
yakin yasayan tiim niifusu risk altina sokmaktadir (Ohe, Watanabe ve Wakabayashi, 2004).

Boyama endiistrisindeki atik sularin emisyonundan kaynaklanan ¢evresel kirlenme kiiresel bir

10



sorundur (Stolz, 2001), bu nedenle bu kirlenmeden kaynaklanan sorunlari en aza indirmek
icin farkli atik su aritma yontemleri kullanilmistir (Oliveira, 2005). Azo boyalari, 1s18a karsi
yiiksek kararliliklarindan ve mikrobiyal saldiriya karsi direnglerinden dolay1 nadiren biyolojik
olarak pargalanabilen organik bilesiklerdir. Bu boyalar geleneksel biyobozunmaya karsi
direnclidir (Kubinyi, 1993; Kubinyi, 2002), ancak anaerobik kosullar altinda, metabolitlerin

olusumu ile iligkilendirilmistir.

Azo boyalarinin tekstil renklerine kullanimi, biiytik 6l¢iide ilgi ¢ekicidir, zira boyama
isleminde yer alan yiiksek su hacmi nedeniyle ¢evresel endiseler ortaya cikabilir. Bu islemde
bir boya kullanildiginda, bir kisim su banyosunda kalan liflere yapismaya maruz kalmaz
(Hanger, 2003). Sonug olarak, boyalar ve ilgili yardimc1 maddeler igeren yiliksek miktarda atik
su iiretilmekte ve gevreye birakilabilmektedir. Ornegin, 10 kg polyester kumas igin, 100 L
dispersiyon kirmizisi 1, 200 L su i¢inde c¢oziilecektir, bunlarin% 1'i, islemin sonunda su
banyosunda% 1 boya kalacak. Bu nedenle, 1 g boya iceren yaklasitk 200 L atik su
tiretilecektir. Ayrica, aerobik lagiinler veya aktif ¢amur iceren geleneksel tedavilerin, bu
boyalarin uzaklastirilmasinda veya biyolojik bozunmasinda etkili olmadig1 bilinmektedir ve
bu nedenle, boyalar, son atik su i¢inde veya aritma tesisinin ¢camurunda hala mevcuttur

(Umbuzeiro, Roubicek, Rech, Sato ve Claxton, 2004; Umbuzeiro vd., 2005).

Yakin zamanda Ferraz ve ark. (Ferraz vd., 2011), tekstil boyasi kirmiz1 1 ((N-etil-N-
(2-hidroksietil) -4- (4-nitrofenilazo) anilin), mutajenik olmanin yani sira, su omurgasizlari i¢in
oldukca toksik oldugunu gdostermistir. Vacchi ve dig. (Vacchi vd.,2013) bir ticari kirmizi
dispersiyon boyas1 lriinii incelemis ve ticari preparatin ekotoksisitesinin boyaya benzer
oldugunu bulmuslardir. Daphnia i¢in medyan etkili konsantrasyon (EC50), 0.1 mg / L idi; Bu
nedenle, bu boya, Kimyasallarin Siniflandirilmasi ve Etiketlenmesi Global Sistemine (GHS)

gore suda yasayan organizmalar i¢in oldukga zehirli olarak siiflandirilabilir (OECD, 2001).

1.4. REACH ve KKDIK

Gelecekteki Kimyasallar Politikast icin Strateji Uzerine “2001 White Paper”
sunumundan sonra, Avrupa Komisyonu (EC) Ekim 2003'in sonunda Avrupa kimyasal

yonetimi mevzuatinda yapilan biiyiik bir revizyonun ilk taslagini sundu.

“REACH” (Kimyasallarin Kaydi, Degerlendirilmesi ve Yetkilendirilmesi) kisaltmasi
ile bilinen bu teklif, kimyasallarla iligkili risklerin Avrupa Birligi'nde (EU) yonetilme
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bigiminde &nemli bir degisikligi temsil etmektedir. Onerilen mevzuat, AB'nin Tehlikeli
Maddeler Direktifi 67/548 / EEC ve Mevcut Madde Yonetmeligi, 793/93'te belirtilen yeni ve
mevcut maddeler arasindaki diizenleyici ayrimi sona erdiren mevcut 40'tan fazla AB Direktifi

ve Yonetmeliginin yerini almistir.

REACH tescil, degerlendirme, yetki ve kisitlama hiikiimlerine yaklagik 30.000
kimyasal kayit edilecektir. REACH sisteminin teknik, bilimsel ve idari yonlerini Topluluk
diizeyinde yonetmek i¢in bir Avrupa Kimyasallar Ajans1 (ECHA) kurulmustur. REACH dort
ana unsuru; Kayit; Degerlendirme; Yetki; ve yayinlanan teklifte ayrintili olarak agiklanan

kisitlamadir.

Kayit asamasinda, {reticiler ve ithalat¢ilardan, kimyasal maddelerin 6zellikleri
hakkinda bilgi toplamalar1 ve bilgileri ECHA tarafindan yonetilen merkezi bir veritabanina bir
kayit dosyasi biciminde sunmalar1 istenmektedir. Bir madde liretmek veya yilda 1 ton veya
daha fazla miktarlarda Avrupa pazarmna ithal etmek icin, sirketlerin kendi baslarma veya
mistahzarlarda kullanilan tiim kimyasal maddelerin kullanimlarmi kaydetmeleri
istenmektedir. Sirketler, her bir maddenin kendine 6zgii 6zellikleri ve tehlikeleri ve ithalatci
veya lretici ya da miisterileri tarafindan yilda 10 tondan fazla hacimler icin bir Kimyasal
Giivenlik Raporu seklinde tanimlanan kimyasal madde kullanimi1 hakkinda bilgi saglamalidir.
Avrupa Kimyasallar Ajansi'na (ECHA) iireticiler ve ithalatgilar tarafindan verilen bilgiler Uye

Devletlerdeki yetkili makamlar tarafindan bir Degerlendirme siirecinden geger.

Iki tiir degerlendirme vardir: dosya degerlendirmesi (kaydin kayit gerekliliklerine
uygunlugunu ve bir kimyasal maddenin degerlendirilmesinde yeterli test verisinin zaten
mevcut olup olmadigim belirlemek icin) ve madde degerlendirmesi (bir Uye Devlet veya
Ajans bir sebep olduguna inandiginda yapilir) bir maddenin kullaniminin insan saghgi veya
cevre icin bir risk olusturabileceginden siiphelenilmesi). Ajansin rolii, maddelerin
degerlendirme icin dnceliklendirilmesine iliskin rehberlik gelistirmektir. Uye Devletler daha
sonra degerlendirmek istedikleri maddelerin kademeli planlarini hazirlarlar. Belirli bir tehlike
profiline “cok yliksek endise” olarak kabul edilen maddeler, zorunlu bir Yetkilendirme

surecine tabi tutulur.

Yetkilendirme asamasinda, Komisyon kimyasal maddelerin {iretimi, ithalati veya
kullanimi igin yetkilerin verilmesinden veya reddedilmesinden sorumludur. izne tabi olacak

maddeler;
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e Kategori 1 veya 2 CMR'ler (kanserojen, mutajenik veya lireme i¢in toksik);
e PBT'ler (kalici, biyobirikimli ve toksik);
e VvPvB (¢ok kalici, ¢cok biyobirikimli); veya

e Maddeler, diger ii¢ kategoriye esdeger olarak insanlar ve ¢evre igin ciddi ve

geri doniisii olmayan etkilere sahip olarak tanimlanir.

Adaylar, izin verilecekse, maddeleriyle iligkili risklerin yeterince kontrol edildigini
gostermelidir. Alternatif olarak, sosyo-ekonomik faydalar risklerden daha agir basarsa ve
uygun alternatif ikame maddesi veya teknolojisi yoksa, maddelerin kullanimi i¢in izin
verilebilir. Yetkilendirme mekanizmasi, risklerin “kabul edilemez” oldugu tespit edildiginde,
AB genelinde risk azaltma onlemlerinin alinmasini saglayan hiikiimler de icermektedir. Bu,

REACH'in Kisitlamalar unsurudur.

Kisitlamalar agsamasinda, Avrupa Komisyonu, kisitlamalari sistemin “giivenlik ag1”
olarak gormektedir. Kisitli maddeler, kisitlamalarin kosullarina uymadikca iiretilemez,
piyasaya siiriilemez veya kullanilamaz. Kisitlama teklifleri, Uye Devletler veya Komisyon
tarafindan yapilandirilmis bir dosya seklinde hazirlanmalidir (Petry, Knowles ve Meads,

2006).

Bu ¢ercevede, Tiirkiye’nin AB’ye entegrasyon siirecinde bir {lilke olmasina ragmen
heniiz AB iiyesi olmamasi, REACH nezdinde {i¢iincii iilke konumunda olmasi nedeniyle konu
iilkemiz agisindan oldukga dnemlidir. Ulkemizde kimyasallarin yonetimi konusunda Cevre ve
Sehircilik Bakanligi’nin yiirtitmiis oldugu Avrupa Birligi’nin ¢evre mevzuatina uyum
caligmalar1 kapsaminda, 11.12.2013 tarih, 28848 sayili Resmi Gazete’de “Maddelerin ve
Karisimlarin  Siniflandirilmasi, Etiketlenmesi ve Ambalajlanmast Hakkinda Yonetmelik”

(KKDIK) yayimlanarak yiiriirliige girmistir.

S6zkonusu Yonetmelik kapsaminda Tirkiye’de piyasaya madde, karisim arz eden

imalatc¢1 ve ithalatgilarin;
e Maddeler i¢in 1 Haziran 2015,

e Karigimlar i¢in ise 1 Haziran 2016 tarihinden itibaren yonetmelik usul ve esaslarina

gore siniflandirma, etiketleme ve ambalajlama yapma,

13



¢ Yonetmeligin 40. Maddesi kapsamindaki zararli madde ve karisimlarin, insan sagligi
ve g¢evre lizerinde yaratabilecegi olumsuz etkilerine karsi etkin koruma saglamak, ulusal
smiflandirma ve etiketleme envanterini olusturmak iizere smiflandirma ve etiketleme
bilgilerini, Cevre ve  Sehircilik  Bakanhigi'na  01.06.2015  tarihine  kadar
http://online.cevre.gov.tr Bakanlik bildirim sistemi {izerinden bildirme yiikiimliligi

bulunmaktadir.

Bununla birlikte Haziran 2015 itibariyle ithal edilen veya {iretilen zararl
siniflandirmaya sahip kimyasal maddeler i¢in 29204 Sayili Giivenlik Bilgi Formu (GBF)
Yonetmeligine uyumlu GBF sunulmasi gereklidir. Kimya sektorii ile sektoriin girdi sagladigi
tiim sektorlerde AB’ye ihracat yapan veya yapacak olan ya da ihracata yonelik tedarik hizmeti
veren firmalarin herhangi bir sikinti yasanmamasi adina her iki tiiztige iliskin ulusal ve
uluslararas1 gelismeleri yakindan takip etmesi ve uyum saglamasi biiyiilk 6nem tasimaktadir

(Sevilmis, 2016).

1.5.  Cilt Tahrisi veya Korozyonu

Tahrigin aksine, cilt hassasiyeti, kimyasal olarak degistirilmis cilt proteinlerine
gecikmis bir T-hiicresi aracili alerjik tepkinin oldugu adaptif bagisiklik sisteminin bir
sonucudur (Rustemeyer, Hoogstraten, Blomberg ve Scheper, 2006). Teoride, cilt proteinlerini
kovalent olarak degistirebilen hemen hemen her kimyasal bu tip alerjiyi tetikleyebilir. Bu tiir
kimyasallara genellikle haptenler denir, fakat belki de en iyi cilt hassaslastiricilar1 olarak
adlandirilirlar. Bu tip bir kimyasal bir bagisiklik tepkisi yarattiginda, bir birey hassaslasabilir,
yani bir temas alerjisine sahip olabilir, ancak hastalig1 yoktur. Bununla birlikte, daha sonra
yeterli kimyasal dozda cilt temasi, ciltte alerjik kontak dermatit (ACD) adi verilen bir
reaksiyona neden olacaktir. ACD; parfiimler, koruyucular, kauguk kimyasallari, endiistriyel
ara trlinler, epoksi regineleri, akrilatlar, ilaclar ve digerleri dahil olmak {izere c¢esitli

kimyasallarin neden oldugu nispeten yaygin bir cilt hastaligidir (Frosch ve Menné, 2006).

Bir¢ok iilkede cilt hassaslastirict kimyasallarla ilgili mevzuatin uygulanmasiyla ACD
sorunlarini azaltmaya yonelik girisimlerde bulunulmustur. Tiim bu yasal diizenlemeler su
anda basit bir ikili tehlike tanimlamasi kapsaminda (yani kimyasal maddenin bir cilt
hassaslastirict olup olmadigl) smirlandirilmistir, ancak farkli giigteki cilt hassaslastiricilarinin
ayirt edilmesine olanak saglayacak gelistirmeler getirme ¢abalar1 siirmektedir (Basketter vd.,

2005).
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Cilt hassaslastirict olarak etki etme potansiyeline sahip kimyasallarin basit bir sekilde
tanimlanmasi, birka¢ kobay domuz testinden birine dayanir (Andersen, Maibach, 1985).
Giliniimlizde diinya genelinde sadece iki test diizenleyici otoriteler tarafindan kabul
edilmektedir, bunlar Buehler kapatilmis yama testi (Buehler, 1965) ve kobay maksimizasyon
testi (Magnusson, Kligman, 1970). Bu testler 406 sayili Ekonomik Isbirligi ve Kalkinma
Orgiitii (OECD) Kilavuzunda yer almaktadir (OECD, 1992). Daha yakin bir zamanda, bir fare
testi, lokal lenf diiglimii deneyi (LLNA), kobay testleri i¢in tam bir alternatif olarak resmen
onaylanmistir ve kendi test kilavuzuna sahiptir (OECD, 2002). Bu testler, tehlike tanimlamasi
acisindan benzer bir hassasiyet ve spesifiklik derecesine ulagmaktadir ve bu nedenle mevcut
yasal toksikoloji ve iireticilerin giivenlik bilgi formlar1 i¢in gerekli bilgileri saglamaktadir
(Dean vd., 2001). Bununla birlikte, LLNA, eski kobay domuz testlerine gore avantajh
oldugunu kanitlanmistir. Iyi maruz kalma verileriyle birlestiginde, bu bilgi herhangi bir
potansiyel cilt hassaslastirici i¢in giivenli kullanim esiklerini tanimlamay1 amaclayan nicel bir
risk degerlendirmesinin (QRA) baslangi¢ noktast olarak kullanilabilir (Basketter, Angelini,
Ingber, Kern ve Menne, 2003).

En sik uygulanan dispers boyalar olan Azo boyalari, iyi bilinen alerjik kontak dermatit
indiikleyicileridir ve sentetik elyaflarin renklendiricileri olarak kullanilirlar (Johansen,
Frosch, Lepoittevin, 2011). Azo boyalar1 ve p-fenilendiamin (PPD) arasindaki ¢apraz
reaktivite yaygindir (LaBerge, Pratt, Fong ve Gavigan, 2011; Goon vd., 2003). Disperse
Yellow 3 (DY3) veya Disperse Orange 1'den (DO1) gelen alerjik kontakt dermatitin dogrudan
cilde boyamaya maruz kalmadan veya en sik PPD olan diger para-amino bilesiklerinin ¢apraz
duyarliligindan kaynaklandig: diistiniilmektedir. Daha 6nce, Disperse Blue 106 ve 124 tekstil
boyalar1 arasinda en yaygin alerjenlerdi (Lazarov, 2004), ancak son arastirmalar DO1 ve
DY3%in onlan astigimi gostermektedir (Ryberg, 2006; Malinauskiene, Bruze, Ryberg,
Zimerson ve Isaksson, 2013). Giysilere veya tekstil aksesuarlarina dogrudan temas ettiginde

tekstillere alerjik kontakt dermatit goriilebilir.

Dermatologlar tekstil boyalarindan kaynaklandigindan siiphelenilen cilt reaksiyonlar1
vakalarin1 bildirmislerdir (Hatch ve Maicbach, 1984; Hatch ve Maicbach, 1985; Hatch ve
Maicbach, 1999; Hatch ve Maicbach, 2000). Bazi reaktif boyalarin, kontakt dermatite, alerjik
konjonktivit, mesleki astima veya tekstil is¢ilerine karsi diger alerjik reaksiyonlara neden
olduguna dair kanitlar vardir. Bunun nedeninin, reaktif boyalarin, bir antijen olarak hareket

eden bir boya-HSA konjugati olusturmak iizere insan serum albiimini (HSA) ile birlestirme

15



kabiliyetine sahip olduguna inanilmaktadir. Sirasiyla antijen, spesifik immiinoglobulin E
antikorlarina yol agar ve histamin gibi ara maddelerin salinmasi1 yoluyla alerjik reaksiyonlar
iretir. 1985 yilinda boya tozlarina maruz kalan 414 is¢i (boyahane ¢alisanlari, karistiricilar,
boyahane operatorleri veya laboratuar personeli) iizerinde bir ¢alisma yapilmistir. Sonuglar,
bunlarin 21'inin bir veya daha fazla reaktif boyaya bagli mesleki astim da dahil olmak {izere

alerjik semptomlara sahip oldugunu ortaya koymustur (Pratt ve Taraska, 2000).

Alerjik reaksiyon belirtileri genellikle alerjik bir maddeyle ilk temasta degil, tekrar
tekrar temasta ortaya cikar. Belirli bir kimyasal maddeye (veya biyolojik maddeye) kars asiri
duyarlilik gelisimini izleyen duruma duyarlilik denir. Deride veya solunumda hassaslasma ile
sonuclanan iki olast maruziyet yolu vardir. Tahris etkisinin aksine, duyarlilik reaksiyonu
tekrar tekrar maruz kalma ile artar. Bu nedenle, hassaslastirilmis bir kisinin duyarlilastirici

maddeye yeni maruz kalmamasi i¢in tavsiye edilir.

1.6. Goz Tahrisi

GOz tahrisi geleneksel olarak Draize in vivo tavsan goz tahrigi testi kullanilarak
degerlendirilmistir (Draize, Woodard ve Calvery, 1994). Bu yontemle, 0.1 ml (veya agirlik
esdegeri) test materyali 6rnegi, albino tavsan gozlerinin alt konjonktival tiibiine yerlestirilir;
kornea ve konjonktiva ve irisin tepkileri standart zamanlarda, genellikle dozlamadan 1 ila 35
giin sonra derecelendirilir. Doku dereceleri agirlikli bir deger olarak birlestirilir, g¢esitli
derecelendirme giinlerinde test hayvanlar1 arasinda en yiiksek ortalama deger, maksimum
ortalama deger (MAS) olarak adlandirilir. Son ¢alismalar, korneada iiretilen yaralanma
derecesinin (alan ve derinlik), akut yanitlar1 ve bu dokudaki nihai onarimlarini belirleyen
temel faktor oldugunu gostermektedir (Jester vd., 1998). Bununla birlikte, gbz iritasyon
mekanizmalar1 heniiz biyokimyasal diizeyde anlasilmamistir (Bruner, Silva, Earl, Easty, Pape,

ve Spielmann, 1998).

In vivo tavsan goz tahrisi testi siklikla hayvan refahi gerekcesiyle elestirilmistir.
Birgok laboratuvar bu teste in vitro alternatifler gelistirmek i¢in ¢calismaktadir (Rowan, 1984).
Su anda, in vitro alternatiflerin Draize tavsan gozii testine ekranlar veya ekler olarak bir rolii
olabilir, ancak hig¢biri testi tamamen degistirmek i¢in yeterince iyi dogrulanmamistir (Balls

vd., 1999).
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Uluslararas1 kuruluslar, hayvan goz tahrisi testlerine olan ihtiyaci azaltmak amaciyla
g0z tahrisi degerlendirmeleri icin adim adim yaklagimlar 6nermis ve benimsemistir. Yapi-
aktivite ve yapi-6zellik analizleri degerlendirme siirecinin ilk agamalar1 olarak 6nerilmesine
ragmen, bu analizler i¢in sistematik bir yaklagim heniiz genis capta kabul gérmemistir.
Kantitatif yap1 aktivite iligskisi (QSAR) analizi, gbz tahrisi skoru gibi belirli bir 6zelligin
biiyiikliigiinii bir molekiilin bir veya daha fazla fizikokimyasal ve / veya yapisal
parametresiyle iliskilendirmek icin bir ara¢ saglar. Bu nedenle, QSAR analizi goz tahrisini

tahmin etmek i¢in kullanilabilir (Kulkarni, Hopfinger, Osborne, Bruner ve Thompson, 2001).

1.7.  Cilt Hassaslasmasi

Insanlar, herhangi bir toksisite deneyinde hi¢ test edilmemis cesitli dogal ve sentetik
maddelere maruz kalmaktadir. Tiim bu kimyasallar i¢in insan saghigina ve ¢evreye yonelik
risklere iligkin bilgiler, yiliksek iiretim hacimli kimyasallar arasinda bile sinirli ve genellikle
yetersizdir. Bir¢cok kimyasal cilt temasiyla olumsuz etkilere neden olur; tehlike iligkili
fenomen cilt hassasiyeti, deri penetrasyonu ve cilt tahrigini igerir. Bu fenomenlerin her biri,
aralarinda fonksiyonel baglantilar olmasina ragmen, biiylik Olgiide bagimsiz olarak

incelenmistir (Alves vd., 2015).

Cilt hassaslagsmasi i¢in molekiiler baslatma olayr olan protein haptenasyonu, alerjik
kontakt dermatit (ACD) adi verilen gecikmis tipte asir1 duyarlilia neden olur (Aeby vd.,
2010). ACD yaygin bir mesleki ve ¢evresel saglik sorunudur ve iki asamadan olusur; yani cilt
hassasiyeti ve bagisiklik tepkisinin ortaya ¢ikarilmasi. Ik asama, cilt hassasiyeti, kimyasalin
deriye temas etmesi ve niifuz etmesi ile baglar. Deri katmanlarindan gegcisleri sirasinda
kimyasallar, alerjenik potansiyellerini degistirebilecek farkli biyo-doniisiimlere maruz
kalabilir (Karlberg., Bergstrom., Bérje, Luthman ve Nilsson, 2008). Ikinci asama, eleme, ayni
hapten ile miiteakip bir temastan sonra ortaya ¢ikar. Haptenler cilde dagilir ve cilt hiicreleri
tarafindan alinan hapten protein komplekslerini olusturur. Dolasimdaki haptene 6zgii T
hiicreleri, dermis ve epidermisteki keratinositler, fibroblastlar ve dendritik hiicreler tarafindan
aktive edilir ve sonucta lezyonlardan sorumlu enflamatuar siireci tetikler ( Hennino vd.,

2005).

Silico hesaplama yontemleri deneysel veri igermeyen maddelerin degerlendirilmesi

icin pratik bir ¢oziim olarak ortaya c¢ikiyor. Bununla birlikte, kimyasal toksisitenin
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modellenmesi, altta yatan biyolojik mekanizmalarin yiiksek karmagsikligi ve deneysel

degiskenlik nedeniyle ¢cok zordur (Alves vd., 2015).

1.8.  Mutajeniklik

Kimyasal maddelerin ¢ogu, canlilarin kalitsal yapisinda degisiklige sebep olan,
genotoksik ve karsinojenik etkiler tagir. Dogrudan veya dolayli olarak karsinojenik etki
gosteren bu kimyasallar ayn1 zamanda mutajenik olarak da kabul edilebilir. Karsinojenlerin
%90’ min mutajen oldugu diisiiniilmektedir. Mutajen oldugu bilinen kimyasal maddelerin,
dogum bozukluklarina, kalp hastaliklarina ve yaslanmaya sebep oldugu bilinmekle birlikte
kanser olusumunu indiikledigi ve bazi hiicre hatlarin1 zarara ugratarak tireme bozukluklarma

yol actig1 diisliniilmektedir (Sar1,2014).

Azo boyalar tekstil endiistrisinde en yaygin kullanilan boya grubunu temsil eder.
Tekstil tiretimi ile ilgili tiim boyarmaddelerin% 60-70'ini olusturduklar1 rapor edilmistir. Azo
boyalarinin dermal, sistemik ve bakteriyel biyotransformasyonu aromatik aminleri salabilir.
Derideki aromatik aminler biiyiik 6lclide dermik olarak emilebilir. Aromatik aminler azo

boyalariin sentezinde ara madde olarak kullanilir (Briischweiler ve Merlot, 2017).

Platzek tarafindan yakin zamanda go6zden gecirildigi iizere, tiiketici tirlinlerinden
aromatik aminlere maruz kalma, 6zellikle belirli aromatik aminlerin mutajenik ve / veya
kanserojen 6zellikleriyle iliskili insan saglig icin risk tagimaktadir (Platzek, 2010). Aromatik
aminlerin toksisitesi, DNA ve proteinlere zarar verdigi bilinen reaktif ara hidroksilamini
iiretebilen amino grubunun metabolik aktivasyonuna baglidir. Heniiz diizenlenmis olan 22
kanserojen aromatik aminlerden birini salgilayabilen azo boyalari, Avrupa Birligi'nde
(REACH tiizigiinin Ek XVII'si; No, 1907/2006) ve ulusal diizenlemelerde giyim

tekstillerinden yasaklanmistir (Briischweiler ve Merlot, 2017).

Genetik tehlikeleri analiz etmek i¢in birkac kisa silireli mutajenite testi mevcuttur.
Bunlar arasinda Ames testi en sik kullanilan testtir. Rutin bir prosediir olarak tanitilmasindan
bu yana ¢ok sayida renklendirici aragtirilmistir. Cesitli yapilarda 200'den fazla boya ile
yapilan kapsamli bir ¢aligmada, bunlarin 2 / 3'linden fazlasinin mutajenik olmadig:
bildirilmistir. 36 organik pigment arasinda sadece bir tanesi genotoksik etkiler gdstermistir.
Daha yakin zamanda yapilan yeniden degerlendirmeler, bazi durumlarda safsizliklarin

gbzlemlenen mutajeniteden sorumlu oldugunu gostermistir (Hunger ve Jung, 1991).
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20. ylizyilin ortalarina gelindiginde, mutasyonun kansere sebep olduguna dair kesin bir
kaniti bulunmamaktaydi. Sadece birka¢ kanserojen maddenin mutajen oldugu biliniyordu.
Kanser hastaliginin yayginlagsmasiyla birlikte kanserojen madde taramalar1 ve diger

kimyasallarin mutajenite ¢alismalar1 hiz kazandi (Bostanci, 2014).

Ames testi, kimyasal maddelerin mutajenik etkilerini belirleyen, kisa zamanh
bakteriyel testlerinden biridir. Adin1 testi gelistiren kisi olan Bruce N. Ames'ten almistir.
Bakteriyel geri mutasyon testi olan Ames testi, baz eklenmesi, ¢ikarilmasi veya DNA’daki
baz c¢iftlerinin degisimi gibi nokta mutasyonlar1 belirlemek i¢in kullanilan bir testtir. Ames
testinde S. typhimurium bakterisinin histidin amino asidinin sentezini engelleyen mutasyon
iceren suslar kullanilir. Calisma prensibi, arastirilan kimyasal maddenin mutasyon teskil eden
bolgelerinde esansiyel amino asidin tekrar sentezlenmesini saglayan geri bir mutasyon
olusturma potansiyelini belirlemektir (Maron ve Ames, 1983). Metabolik aktivasyon
gerektiren promutajen/prekanserojen maddelerin bu testle saptanabilmeleri i¢in karaciger
mikrozomlar1 hazirlanarak kimyasallarin metabolik aktivasyonlar1 belirlenmektedir. Test
maddesinin metabolik iirlinlerinin mutajen olup olmadigini arastirmak amaciyla mikrozomal

enzim ekstresi (S9 Fraksiyonu) kullanilir (Oguz, Omurtak, Aricioglu ve Sardas, 2013).

Ames test sistemi Ozellikle kimyasal maddeler tarafindan olusturulan mutasyonlar
saptamak amaciyla gelistirilmistir. Yillardir bir¢cok bilimsel topluluk, devlet kurumlar1 ve
sirket tarafindan kabul edilmis olup, kemirgen karsinojenitesi i¢in yiiksek dngorii potansiyeli
tasidigindan, yeni kimyasallarin ve ilaglarin mutajenik potansiyellerini belirlemek i¢in 6n

tarama testi olarak diinya ¢apinda kullanilan bir testtir (Sar1, 2014).

1.9. Akut Su Toksisitesi

Diinya niifusunun gitgide artmasi ile birlikte hizla gelisen teknoloji yasami biiylik bir
oranda etkisi altina alarak tiiketimin artmasina neden olmaktadir. Endiistrilesme ile yerlesim
yerleri hizli bir sekilde gelismektedir. Dolayisiyla endiistrilerden, kurumlardan ve konutlardan
yogun bir sekilde kaynaklanan atiklarin ortaya ¢ikmasi kaginilabilir bir durum degildir. Yeni
teknolojik gelismeler yasam i¢in olumlu taraflar1 olsa da, ekosistem icin olumsuz
sayabilecegimiz problemleri meydana getirmektedir. Olusan atiklarin miktar1 ve 6zelliklerinin
degismesi ve de artmasi tehlike olusturmaktadir. Sonug¢ olarak, bu durum kiiresel capta

cevresel kirliligi arttirmaktadir (Tongur, Yildiz ve Yildirim, 2019).
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Baliklar ve diger su canlilar1 lizerinde yapilan toksisite testleriyle bir maddenin hangi
konsantrasyonda organizmalara zararli oldugu, hangi konsantrasyonlarda goriiniir bir etki
yapip yapmadigi belirlenebilmektedir. Bu testlerle elde edilen sonug¢lardan yararlanilarak, bir
su canlist i¢in maksimum konsantrasyonlar1 belirleyebilmekte, su kaynagindaki kimyasal
Olgiimler degerlendirilip buna gore kararlar gelistirilebilmekte ve sinirlamalar
ongoriilebilinmektedir. Ayrica toksisite testleri kirletici atik desarjlarin toksisitelerini izlemek
veya ylizey sularinin kalitelerini degerlendirmek amaci ile de kullanilmaktadir. Bu testler su
ortamindaki kimyasal maddeleri izlemeye ve yapilan analizleri yorumlamaya yoneliktir. Bir
atik suyun kalitesini belirlemek i¢in baliklarin kullanilmas: 6zellikle toksik maddeler varsa
veya nelerin oldugu tam bilinmiyorsa, anlamli ve ekonomik bir islemdir. Bu testlerde diger
biitiin kosullar sabit tutulurken sadece iizerinde durulan faktoriin seviyesi, toksik maddenin
konsantrasyonu degistirilerek denemeler yapilmaktadir. Balik biyodeneylerinde balik/bakteri
hem bir deney hayvani olarak degerlendirilir hem de bu deneyler sayesinde balik/bakteri ile
ilgili ¢ok onemli, detayli, pratik olarak dnemli bilgiler elde edilir. Biyodeneyler giiniimiizde
yeni lretilen bir kimyasalin, bir pestisit veya ilacin tescil edilmesi, kullanimina izin
verilebilmesi i¢in biyodeneylerin yapilmasi ve tescil kurulusuna sonuclarin bildirilmesi i¢in

zorunludur (Bulut, Cetinkaya, Kubilay, Ak¢imen ve Ceylan, 2013).

Aromatik aminler, su toksikolojisinde 'polar narkotikler' olarak siniflandirilmistir.
Tirlerin ¢ogu i¢in, bu kimyasallarin toksisitesi hidrofobiklige baglidir. Dahasi, 'polar
narkotikler' n-oktanol-su ayrilma katsayisi, log Kow'a dayanarak taban toksisitesi
QSAR'larindan tahmin edilenden biraz daha toksiktir (5-10 kat daha diisiikk etki
konsantrasyonlar1). Marchini ve arkadaslart daphnia ve balik larvalarinin birka¢ mono-ikame
edilmis benzene karst1 ¢ok benzer bir duyarlilia sahip olmalarma ragmen, anilinin
daphnialarda olan etki konsantrasyonunun balik larvalarindan yaklasik iki kat daha diistiik
oldugunu bulmuslardir. Yapilan bagka bir c¢alismada son zamanlarda daphnialarin aniline
kars1 olduk¢a hassas oldugunu ve anilinin tiir duyarlilik dagiliminin hassas tarafa ¢arpik
oldugunu gdstermistir. Bu veriler, anilinlerin daphnialarda farkli bir etki tarzi ile hareket
edebilecegini gostermektedir. Bununla birlikte, su pirelerinin aromatik aminlere karsi tek

hassas tiir olup olmadig1 heniiz bilinmemektedir (Ramos, Vaal, Hermens, 2002).

Cesitli endiistriyel {iriinler i¢in 6ncii olarak kullanilan bazi aromatik aminler ve
fenoller, polar narkotik kimyasallar (yani smif 2) olarak smiflandirilir. Polar narkotik

kimyasallar, su toksisiteleri hidrofobikliklerinden tahmin edilebilecek polar olmayan narkotik
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kimyasallardan biraz daha toksiktir (yani oktanol / su dagilma katsayisi, log Pow). Bununla
birlikte, baz1 aromatik aminler ve fenoller, nispeten yliksek reaktiviteye sahip olduklar1 polar
narkotik kimyasallar olarak siniflandirilmaz. Ayrica, yapilan bir ¢calismada primer aromatik
aminlerin ve fenollerin alg Pseudokirchneriella subcapitata'ya karsi toksisitesi
degerlendirilmis ve anilin toksisitesinin hidrofobiklige bagli olmadigini, fenollerin
toksisitesinin olmadigi bulunmustur. Bu sorunlar nedeniyle, aromatik aminlerin ve fenollerin
tiire Ozgli toksisitesini tahmin etmek icin gelistirilmis bir ydntem, ekotoksisitelerinin
degerlendirilmesi i¢in onemlidir. Bir toksisite sonucu i¢in bir bagka toksisite verisini tahmin
eden nicel yapi-aktivite iligkileri (QSAR), bir kimyasalin tiire 6zgii toksisitesini belirlemek

icin kullanilabilir (Furuhama, Hasunuma ve Aoki, 2015).

1.10. Biyodegrasyon (Biyolojik Parcalanma)

Biyolojik bozunma, kimyasallarin karmagikligindaki biyolojik olarak katalize edilmis
azalma olarak tanimlanabilir. Organik bilesikler s6z konusu oldugunda, biyodegradasyon,
zorunlu olmamakla birlikte, siklikla, orijinal bilesikteki C, N, P, S ve diger elementlerin
cogunun inorganik iirlinlerin doniistiiriilmesine yol acar. Organik bir substratin inorganik
tirtinlere bu sekilde doniistiiriilmesi minerazilasyon olarak bilinir. Nihai biyodegradasyon
bazen mineralizasyon ile esanlamli olarak kullanilan bir terimdir. Boylece, organik C, N, P, S
veya diger elementlerin mineralizasyonunda, CO2 veya N, P, S veya diger elementlerin
inorganik formlar1 organizma tarafindan salinir ve ¢evreye girer. Bitki ve hayvan solunumu,
canli organizmalarin ¢ok sayida organik molekiiliinii yok eden mineralizasyon siirecleridir,
ancak sentetik kimyasallarin sentetik kimyasallarin biyolojik siireglerle mineralizasyonu
biiyiikk Olclide veya bazi ortamlarda tamamen mikrobiyal aktiviteden kaynaklaniyor gibi
gorinmektedir. Gergekten de, mikroorganizmalar, sentetik kimyasallar1 inorganik {iiriinlere
doniistiirmenin biyolojik veya biyolojik olmayan tek yoludur. Dogada c¢ok az biyolojik
olmayan reaksiyon, karsilastirilabilir degisiklikler getirir. Antropojenik bilesikleri mineralize
etme yeteneklerinden dolay1 mikroorganizmalarin topraklarda, sularda ve sedimanlarda biiyiik

rol oynar (Alexander, 1999).

1.11. Biyoakiimiilasyon (Biyobirikim)

Biyoakiimiilasyon, maddelerin viicut yiizeyleri (biyokonsantrasyon) ve gida alimi
(biyomagnifikasyon) yoluyla alinmasidir. Biyokonsantrasyon faktorii (BCF), bir

organizmadaki bir kimyasalin konsantrasyonu ile ¢evre ortamdaki (6rn., Su) veya gidadaki
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konsantrasyon arasindaki orandir. Karasal bitkilerde, alim genellikle koklerden ve
yapraklardan yapilir. Karasal hayvanlarda, alim genellikle viicut ylizeyi (endogdz fauna) veya
bagirsaktan (endo ve epig fauna) geger. Ikincisinde, bu sadece biyomagnifikasyondur. Su
sistemlerinde, hem biyokonsantrasyon hem de biyomagnifikasyon meydana gelir. Mevcut

bilgilere gore, viicut yiizeyinden alim baskindir.

Bir kimyasalin sudan alinmasi pasif difiizyon, aktif tasima ve adsorpsiyon ile devam
eder. Diflizyonda kimyasallar viicuda yar1 gegirgen zarlar (6rn. Solungaglar), mukoza zarlari
veya sindirim sistemi yoluyla girer. Aksine, aktif tasima zarda makromolekiiler tasiyicilar
gerektirir; bu tagiyicilar kimyasal ile geri doniisiimlii bir kompleks olusturur ve boylece alimi
kolaylasgtirir. Adsorpsiyonla alim, bir kimyasalin kovalent, elektrostatik veya molekiiler
kuvvetlerle yiizeylere baglanmasini varsayar. Ozellikle mikroorganizmalarda, bu alim sekli

yiiksek yiizey / hacim oranlar1 nedeniyle 6nemlidir (Ratte, 1998).

Biyoakiimiilasyon (biyobirikim), pestisit gibi toksinlerin ya da ¢evrede nadir bulunan
baz1 kimyasal maddelerin bitkiler, hayvanlar, mantarlar veya mikroorganizmalar gibi
organizmalarin canli veya cansiz organizmalarinin tamaminda sogurularak birikmesini
anlatan  bir  terimdir.  Biyobirikim  bir  organizmanin = muhtemelen toksik bir
maddeyi katabolizma veya bosaltim yolu ile yok etmesinden daha hizli bir oranda
sogurmasiyla ortaya cikar. Dolayisiyla toksik maddenin ¢evrede Ol¢iilmiis konsantrasyonu
cok yiiksek olmasa bile biyolojik yar1 6émrii ne kadar uzunsa, olusabilen kronik zehirlenme

riski o kadar biiyiiktiir (Bryan ve Darracott, 1979).

Ayni tiir iginde baz1 bireyler genetik olarak biyobirikime daha ¢ok ya da daha az
yatkin olabilir ancak genel olarak bazi cinsler biyobirikime daha yatkin oldugu
sOylenebilir. Biyobirikim,  Ornegin baliklar icin ~ modelleme  yoluyla  &ngdriilebilir.
Biyodoniisiim kimyasal maddelerin organizmalarda olusan biyobirikimini 6nemli sekilde
etkiler. Biyobirikim tiim kaynaklardan (6rnegin su, besin, hava vb.) kimyasal maddelerin

alinmasin kapsar (Stadnicka, Schirmer ve Ashauer, 2012).
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2. MATERYAL VE YONTEM

2.1. Kantitatif Yapi-Aktivite iliskileri (QSAR)

QSAR terimi “Quantitative Structure Activity Relationships” taniminin kisaltilmis

halidir.

QSAR analizleri, bilesiklerin molekiil 6zellikleri (fizikokimyasal/yapisal v.s.) ile
gozlenen biyolojik etkileri (farmakolojik, toksikolojik v.s.) arasindaki iligkileri matematiksel
yontemlerle nicel olarak c¢oziimleme c¢alismalaridir. Bu yontemlerle, yeni onder bilesikler
rasyonel bir bicimde tasarlanabilir ve/veya gelistirilmesine katki saglayacak ongoriiler elde

edilebilir.

Molekiillerin biyolojik etkisi ve etkilesimlerinin nasil oldugu detayli olarak bilinmese
bile, bir seri bilesik lizerinde daha 6nceden denel yontemlerle elde edilen aktivite verileri
kullanilarak farkli molekiillerin aktiviteleri hesaplanabilir. Deneysel aktivitelerle teorik
aktiviteler arasindaki yakinlik derecesi, molekiillerin yapi-etki iliskisi i¢in olusturulan

ongoriilerin dogruluk derecesini belirler.

QSAR metotlarinin bir amaci molekiillerin biyolojik aktivite gdstermelerine neden
olan en Onemli Ozelliklerini belirlemek, diger bir amaci biyolojik aktivite gdsteren bir
molekiiliin biyoalic1 ile etkilesiminin mikro mekanizmasini belirlemektir. Bunun igin
molekiillerin konformasyonlarin aktivite tizerindeki etkileri incelenmelidir. Benzer aktivite
gostermelerine ragmen, farkli konformasyonlara sahip molekiillerin aktiflik mekanizmalarinin
aciklanmasi oldukc¢a karmasik hesaplamalar icermektedir. Bu matamatiksel islemler, 1980
yilindan itibaren kisisel bilgisayar teknolojisinin hizla geliserek kullaniminin yayginlagsmasi
ve kemometrik yontemlerle ilgili bircok yazilim programlarinin ortaya ¢ikmasi sonucunda,
giinlimiizde, kolay ve hizli bir sekilde ¢oziimlenebilir duruma gelmistir. Boylece, QSAR

analizleri i¢in bilgisayarlar vazgeg¢ilmez bir ara¢ halini almistir (Ak1 ve Yalgin, 2003).

Molekiillerin  fizikokimyasal 6zelliklerini  biyolojik aktivite ile nicel olarak
iliskilendiren ve “nicel yapi-aktivite iliskisi, quantitative structure-activity relationship
(QSAR)” olarak bilinen bu kavram ilk olarak 1960’larin basinda Corwin Hansch (Hansch,
1962) tarafindan ortaya konuldu. Bu dogrultu da aktivite ile fizikokimyasal ozellikler

arasindaki iligkiyi kuran Hansch tipi yaklasim ¢ok degiskenli regresyon metodunu kullanarak
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enzim inhibisyonu, metabolizma, ligand reseptor baglanmasi, toksiklik gibi problemlere

¢ozlim getirmek i¢in uygulanmaktadir.

2.2. QSARIn Tarihgesi

QSAR tarihinin baglangi¢ noktasi kesin degildir. 1860° lardan 1960’ lara kadar yiizyili
askin bir siire iginde gelisim gostermistir. 1863°te A.F.A. Cros, alkollerin sudaki
coziiniirliikleri azaldikca memeliler tizerindeki toksik etkilerinin arttigin1 gézlemlemistir
(Borman, 1990). Bilesiklerin molekiil yapilar1 ile biyolojik aktiflik arasinda bir iliskinin
varligi ilk defa 1868 yilinda Crum-Brown ve Fraser tarafindan ileri siiriilmiistiir (Crum ve
Fraser, 1869). Bazi alkoloidler iizerine yaptiklari ¢alismalar sonucunda, fizyolojik aktivite (®)
ile yap1 arasinda ®@= f(C) formiiliinii (C = derisim) onermislerdir (Crum ve Fraser, 1869;
Rekker, 1992; Tute, 1990; Kubinyi, 1993). O tarihlerde ¢cogu organik bilesigin yapisi heniiz
bilinmegi i¢in, bu formiil kullanilarak diger bilesiklerin aktivitesi belirlenmedigi halde, bu
tespit yapi-etki iligkileri ¢alismalarinin baglangi¢ ilkesini olugturmustur. Giiniimiizde yapi-etki

arasindaki iliskilerin molekiiliin derisimine degil, 6zelliklerine bagl oldugu bilinmektedir.

1872 de Berthold ve Jungfleish bromiir ve iyodiirlerin dagilma katsayilar ile ilgili
caligmalar yapmis, 1891 de Nerst bu konuyu daha sistematik olarak incelemistir. 1893°te C.
Richet eterler, alkoller, aldehitler, ketonlar ve diger bilesiklerin toksik etkilerinin sudaki
¢oziiniirliikleri ile iliskili oldugunu gdzlemlemistir. 1890’larda, Marburg Universitesinden
H.H. Meyer ve Ziirih Universitesinden C.E. Overton, birbirinden bagimsiz olarak organik
bilesiklerin toksik etkisinin yag ve su fazi arasindaki dagilma katsayisina bagli olduguna
dikkat c¢ekmiglerdir (Kubinyi, 2002). 1937° de Louis Hammett, benzoik asit ile gesitli
meta/para siibstitiientli tiirevlerinin ayrigmasini incelemis, organik asitlerin elektronik
Ozellikleri ile denge sabitleri ve hiz sabitleri arasinda serbest enerji iliskileri kurmus, o-
siibstitiient sabitlerini hesaplamis ve ilk elektronik parametreyi gelistirerek QSAR’in
gelisimine biiylik katki saglamistir. Hammett’in iirettigi matematiksel bagintilar Es. 2.1 ve Es.

2.2’ de verilmektedir (Kubinyi, 1997).
po = log KX - log KH 2.1

po =log kX - log kH 2.2
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Burada p; tepkime sabiti, o: Hammett sabiti (siibstitiientlerin elektron verici

ozelliklerine bagli bir parametre), K: denge sabiti, k: tepkime hiz sabitidir.

1964’ de S.M. Free ve J.W. Wilson yapisal parametreleri ve A® = f(AC) esitligini
kullanarak kendi adin1 verdikleri bir analiz yontemi gelistirmislerdir. Hansch 1969’ da yaptigi
calismada cesitli biyolojik etkileri tahmin etmek i¢in oktanol-su dagilma katsayisini (logP)
hidrofobik 6zellik olarak kullanmis, biyolojik etkiler ile fizikokimyasal 6zellikler arasindaki
iliskinin kurulmasinda ilk kez cok degiskenli regresyon metodunu kullanmistir (Fruhbeis,

Klein ve Wallmeier, 1987).

2.3. Hansch Analizi

1964 de, C. Hansch ve R.M. Muir, fenoksiasetik asit tiirevlerinin lipofilik karakteri
arttikca bitki biiylimesinin hizlandigini gézlemlemistir (Anonim, 2009). Daha sonra T. Fujita
ve C. Hansch bilesiklerin n-oktanol/su dagilma katsayis1 (logP) degerini hesaplayarak etki-
lipofilite degisimlerini incelemis ve siibstitliientlerin hidrofobik 6zelligini tanimlayan =«
aromatik siibstitiient sabitlerini gelistirmislerdir (Hansch vd., 1963; Fujita, Iwasa ve Hansch,

1964).

Hansch bu ¢alismasinda biyolojik etkiyi serbest enerji terimleri ile iligkilendirmis ve
Es. 2.3’i Onermistir, bundan sonra QSAR analizlerindeki ilerleme biiyilk bir ivme

kazanmistir.
log 1/C=kln + k20 + k3Es +........... + sabit 2.3
C; bilesiklerin molar derisimlerinin biyolojik etki degerleri
7, siibstitlientin hidrofobik katsayis1 ( log PX/PH olarak verilir)
o; slibstitiientin Hammett elektronik katsayis1 ( log KX/KH olarak verilir)
Es;Taft sterik parametresi

k; katsayilar
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Bu acgiklamada PX ve PH sira ile siibtitiie olmus ve olmamuis bilesiklerin oktanol ve su
fazindaki dagilma katsayisini ifade ederken KX ve KH ise sira ile meta ya da para konumunda
siibstitiie olmus veya olmamis benzoik asit tiirevlerinin 25 °C’deki iyonlasma sabitleridir.
Siibstitiientlerin hidrofobik, elektronik ve sterik 6zelliklerini tanimlayan parametrelerin kendi
aralarinda gosterdikleri serbest enerji iliskilerini belirten bu bagintilar termodinamik iligkiler
olarak adlandirilir. Hansch Analiz yonteminin temelini olusturan bu yaklasim Es. 2.4’de

verildigi gibi 6zetlenebilir.
Biyolojik Etki = f(Hidrofobik+Elektronik+Sterik) + Diger etkenler 2.4

Hansch ve arkadaslari, in vivo ortamda yiiriittiikkleri kantitatif yapi-etki iligkileri
caligmalarinda, lipofilik 6zelliklerin sadece lineer degil, nonlineer bir nitelik icerdigini de
ortaya ¢ikarmis ve QSAR analizinde kullanmislardir (Debnath, 2001; Hansch ve Clayton,
1973). Dagilma katsayisi (log P) ile biyolojik etki arasinda ikinci dereceden bir iliski
oldugunu Es. 2.5’deki formiil ile gostermislerdir.

log 1/C =k1(logP)2 + k2(logP) + k3o + k4Es + kO 2.5
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Sekil 2.1. Hansch Metodu Akis Semasi

Molekiiliin hesaplanan parametrelerine bagimsiz degiskenler (diskriptorler), denel
olarak Ol¢iilmiis biyolojik etki degerlerine bagimli degiskenler adi verilir. Hansch analizinin
uygulanmasida verilen akis semasi takip edilir. Once, bilesikler sentezlenir, biyolojik
aktiviteler saptanir, daha sonra analiz i¢in ihtiya¢ duyulan bagimsiz degiskenler hesaplanir.
Bilgisayar ortaminda analog veya homolog bir seri i¢in bilesik sayisi kadar satir agilir.
Bagimli degigken ile bagimsiz degiskenler siitunlarda yer alacak sekilde bir tablo olusturulur.
Bu cizelgeye “ana dosya” adi verilir. Ana dosyadaki bagimhi ve bagimsiz degiskenler
kullanilarak bilgisayar ortaminda g¢alistirilan bir istatistiksel program araciligr ile regresyon
islemleri yiriitiiliir. Hansch analiz yontemi, enzim inhibisyonu, metabolizma, ligant reseptor
baglanmasi, toksisite gibi ¢alismalarda yaygin olarak kullanilmaktadir (Fruhbeis, Klein ve

Wallmeier, 1987).

2.4. LogP Degeri

Dagilim katsayis1 (log P), ¢ogu boliim karismayan ¢6ziicli i¢in bir polar ve daha az

polardan olusan iki fazli bir sistemde ¢o6ziilen bir maddenin denge konsantrasyonlari
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arasindaki oran (logaritma olarak) olarak tanimlanan fizikokimyasal bir parametredir.

Farmasotik bilimlerde, bu iki faz genellikle iki siv1 ¢oziicii, su ve n-oktanol ile sinirlandirilir.

N-oktanol / su ayristirma katsayisini (log Kow) 6lgmek i¢in dort deneysel yontem
kullanilir. Ugii dogrudan 6l¢iimdiir (galkalama sisesi ydntemi, jeneratdr kolonu yontemi ve

yavas karigtirma yontemi) ve bir tanesi dolaylidir (ters faz HPLC).

Calkalama sisesi yontemi (OECD TG 107) varsayilan prosediirdiir. Diisiik ila orta
hidrofobik kimyasallar i¢in dogru sonuclar verdigi diisiiniilmektedir. Ters fazli HPLC (OECD
TG 117), log Kow'u tahmin etmenin nispeten hizli bir yoludur. Dogrudan 6l¢lilmez, fakat log
K (kapasite faktorii) ve log Kow arasindaki bir korelasyondan bir dizi referans kimyasal i¢in

elde edilir (OECD, 1995).

Kow'un dogru bir sekilde belirlenmesini zorlastiracak bazi yapisal veya fiziko-
kimyasal 6zellikler vardir. Bu durum, zayif ¢oziiniir, ugucu, yiizey aktif veya iyonlasabilen
veya hizli bozunmaya maruz kalan (6rnegin fototransformasyon, hidroliz, oksidasyon veya
biyotik bozunma) olan maddeler i¢in gecerlidir. log Kow orta derecede sicakliga baghdir ve
genellikle 25 ° C'de olgiiliir. Cevresel boliimlendirme, sorpsiyon, biyoyararlanim, biyo-
konsantrasyon ve biyobirikim, ekotoksisite, insan toksisitesi ve ila¢ aktivitesinin kinetik ve
dinamik yonleri gibi bir dizi 6zelligi degerlendirmek i¢in girdi olarak kullanilir. log Kow
kimyasal gilivenlik degerlendirmesi, siniflandirma, etiketleme ve paketleme (CLP) ve PBT

degerlendirmesi / taramasi i¢in kritik bir parametredir (Cappelli, Bofarull ve Benfenati, 2015).
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REACH ANNEX IX: No PBT ASSESSMENT: If log Kow

hioaceumulation study if the = f (very hydrophobic chemicals)
substance has a low potential for then the feasibility of test via the
moaccumulation (e.g. log Kow < 3) water phase 15 questionahle
& 4
bog Kow 3
1 _";
f.l
¥ ¥ | 4
O & G
"
# ‘ *
CLF: log Kow = 4 identifies PBT assessment: 11 log Kow = [0
substances with a real potential (o then BCF < 2000 Likg

bisconcentrate

PBT screening: I§ lop Kow < 4.5
then not B and not vB

Sekil 2.2. Log Kow degeri i¢in yasal sartlar
2.5. Regrasyon Analizi

Regresyon analizi bagimli degisken ile bir veya daha cok bagimsiz degisken
arasindaki iliskiyi incelemek amaciyla kullanilan bir analiz yontemidir. Birden fazla bagimsiz
degiskenin kullanildig1 regresyon analizi ¢ok degiskenli regresyon analizi olarak adlandirilir.
Regresyon analizi ile bagimli ve bagimsiz degiskenler arasindaki iliskinin varligini, varsa bu
iliskinin giiciinli, degiskenler arasindaki iligkinin tiiriinii incelemek ve bagimli degiskene ait
ongoriide bulunmak miimkiindiir (Orhunbilge, 1996). Diger bir degisle regresyon analizinde,
degiskenler arasindaki iligkiyi fonksiyonel olarak agiklamak ve bu iliskiyi bir denklemle
tanimlamak amaclanmaktadir. Giinlimiizde istatistiksel programlar araciligi ile yiiriitiilen
regresyon analizlerinde bir¢ok denklemin (model) elde edilmesi miimkiindiir. Bu analizlerde
istatistiksel veri sonuglar1 dikkate alindiginda kantitatif yapi-etki iliskilerini ¢oziimleyen
modelin istatistiksel yonden kabul edilebilir ve giivenilir olmas1 asagida belirtilen kriterleri

hangi oranda i¢erdigine baghdir.

Korelasyon katsayisi, R; Bagimli degisken olan denel biyolojik etki degeri (burada
gozlenen log 1/C) ile korelasyon denklemi araciligi ile hesaplanan biyolojik etki degeri
(hesaplanan log 1/C) arasindaki farklar iizerinden bulunan bu katsayi, elde edilen modelin
istatistiksel yonden ne oranda uyumlu ve gegerli oldugunu gosterir. +1/-1 araliginda deger

alir. Pozitif degeri, degiskenler arasindaki iliskinin dogru orantili, negatif degeri ise ters
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orantilt oldugunu gosterir. Deger 1 e yaklastik¢a iki degisken arasindaki iligkinin gii¢li, sifira
yaklastik¢a zayif oldugu kabul edilir. R2 ise bu uyumu ylizde oraninda gdsteren bir lgiittiir.

Kantitatif yapi-etki iligkilerini tanimlayan modelinin korelasyon katsayis1 > 0.90 olmalidir.

Standart sapma, s; Olgiilen bir degerin, ortalama degerden sapma oranini gosteren bir
terimdir. Standart sapma, veri setindeki her degerin ortalamadan olan farklarinin karelerinin
ortalamasinin karekokil alinarak hesaplanir. Genel olarak, standart sapmanin kii¢iik olmast
istenir, bu deger sifira yaklastikca modelin uyumu ve korelasyon katsay1 (R) degeri yiikselir.
Korelasyon denkleminin standart sapma degeri, gozlenen ve hesaplanan biyolojik etki farkini
iceren standart hata degerinden biiylik olacak sekilde (overprediction) elde edilmemelidir.

Aksi takdirde mantiksiz bir durum ortaya ¢ikacagindan model reddedilir.

Fischer testi, F; Bu test degeri, korelasyon denklemi araciligi ile elde edilen modelin,
ne derecede gecerli oldugunu gostermektedir. Denkleme ait F degeri, F degerleri tablosundaki

(hesaplanan serbestlik derecesine gore) degerden daha yiiksek olmalidir.

Serbestlik derecesi, SD; Regresyon islemi sonucunda elde edilen korelasyon

denkleminin serbestlik derecesinin formiilii Es 2.7 deki gibidir.
SD=n-k-1 2.7

Burada, n = korelasyon denkleminde yer alan bilesik sayisi, k= bu denklemde bulunan
bagimsiz degiskenlerin sayisidir. Bu deger ne kadar biiyiikse, analiz modeline duyulan giiven

artar.

Student t testi, t; Korelasyon denkleminde yer alan parametrelerin regresyon
denklemindeki nicel katkilarin1 gosteren katsayilarinin parantez igerisinde gosterilen =+
giivenirlik araliklariin tespit edilmesinde belirleyici rol oynamaktadir. Gegerli bir denklemde

+ gilivenirlik araliklar1 higbir zaman katsayidan biiylik bir degere sahip olmamalidir.

Korelasyon denkleminde yer alan fizikokimyasal parametreler birbirinden bagimsiz
olmalidir, yani kendi aralarinda “interkorelasyon” iligkisi bulunmadigindan emin olunmalidir.
Bunun i¢in korelasyon matrisi olusturulmali ve modelde yer alan bagimsiz degiskenlerin
aralarindaki korelasyonun katsayir (R) degerinin 0,6 — 0,7 den biiyiik olmamasina dikkat
edilmelidir. Son olarak, istatistiksel veriler agisindan her seyin esit oldugu durumda ele gegen
en basit esitlik (parametre sayisini en az igeren regresyon denklemi), kantitatif yapi-etki

iliskilerini tanimlayan en uygun analiz modeli olarak se¢ilmelidir.
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Capraz validasyon ve PRESS: Regresyon analizi sonunda elde edilen korelasyon
denkleminin dogruluk ve gecerliligini (validasyon) saptamak i¢in bazi ilave hesaplamalar
yapilmalidir. Modelin bu alanda sagladigi 6nerme giiciiniin (predictive power) dogruluk ve
gecerliliginin 6l¢ililmesi i¢in ¢apraz validasyon (cross-validation) yontemi uygulanir. Boylece
belirlenen modelin, yeni etkin bilesiklerin tasarlanmasinda ne oranda dogru ve gecerli bir
Oonerme giiciine sahip oldugu saptanmis olur. Capraz validasyon yonteminde, ana dosyadaki
tim bilesikler sirasiyla yalniz bir kere disarida kalacak sekilde alt gruplar olusturulur ve
hazirlanan yeni alt gruplar {izerinden analiz tekrar edilir. Bu alt grup bilesikler araciligiyla
yiirlitiilen regresyon iglemi sonucu saptanan korelasyon denklemi {izerinden analiz diginda
tutulan ana dosyadaki bilesiklerin biyolojik etki degerleri hesaplanir (Kubinyi 1993; Efron,
1983).

2.6. OECD QSAR Toolbox

Bu tez calismasinda ECHA nin

“https://gsartoolbox.org/?section=download&version=latest” internet sitesinden indirilen

QSAR Toolbox 4.2 programi kullanilmistir.

OECD QSAR Toolbox, kimyasallarin tehlike degerlendirmesini desteklemek ve
kimyasal maddeler hakkindaki mekanik ve diger bilgileri maliyet azaltarak etkin bir sekilde
degerlendirmek icin tasarlanmis bir yazilimdir. Serbestce kullanilabilen bir hesaplama araci
olarak, hayvan testlerine alternatif degerlendirme yontemlerinin kullanilmasini tesvik eder ve
insan sagligit ve c¢evre gilivenligini azaltmadan gereksiz hayvan testlerini en aza indirir.

Hiikiimetler, kimya endiistrisi ve diger paydaslar tarafindan kullanilmak tizere tasarlanmistir.

Bagka bir deyisle, hesaplama araclar1 hayvanlarin laboratuvar testlerinde kullanimin
azaltir, test maliyetini azaltir ve insan sagli§i ve cevre {lizerindeki etkileri agisindan
degerlendirilen kimyasallarin sayisini artirir. Maddelerin toksisitesi iiretilmeden Once bile

tahmin edilebilir, bu da siirdiiriilebilir {iriin gelistirmeyi ve yesil kimyay1 kolaylastirir.

OECD QSAR Toolbox'n islevleri, kullanicilara tehlike degerlendirmesi i¢in bir karar

destek sistemi olarak (eko) toksikolojiyi yeterli bir sekilde anlamalarini saglar:

e Hayvan testlerinin tekrarlanmasimi oOnleyin. Mevcut yiiksek kaliteli veriler

bulundugunda testi ¢ogaltmaya gerek yoktur.
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e Akill test stratejileri. Kategoriler olusturarak ve veri bosluklarini belirleyerek,
maliyetleri ve gerekli hayvan sayisin1i optimize etmek i¢in bilingli test

stratejileri tasarlanabilir.

e Kategori yaklasimi kullanarak toksisiteyi tahmin edin. Toolbox sonuglar1 veri
boslugu doldurma ve okuma durumlan igin destekleyici kanit olarak

kullanilabilir.

e Sirdiiriilebilir kalkinma ve yesil kimya. Maddelerin toksisitesi iiretilmeden
once bile tahmin edilebilir, bu da siirdiiriilebilir iiriin gelistirmeyi ve yesil

kimyay1 kolaylagtirir.

Haziran 2005 de, REACH f{iye devlet iilkeleri kategori yaklasimini uygulayarak
kimyasallarin toksisitesini tahmin etmek i¢in merkezi bir yazilim sistemi gelistirme fikrini

onayladi.

Ilk asama, kimyasallar arasindaki benzerlik kavramma dayaniyordu. ilk asamanin
amaci, tek bir yazilim platformuna, kimyasallarin gruplandiriimasinda ve veri boslugu
doldurmada kullanilabilecek bilgi ve verileri entegre olan bir ¢alisma prototipi gelistirmekti.
Ilk bilgi ve veriler iiye iilkeler tarafindan bagislandi. Toolboxin 1.0 siiriimii 21 profiler ve 18
veri tabanindan olusuyordu. Bu asama Ekim 2008 de tamamlandi. Uye devlet iilkeleri
tarafindan da analoglarin aranmasinda kategori yaklagimini uygulamak i¢in bir ara¢ olarak

onaylandi.

Toolbox1 gelistirmenin ikinci asamasi, Avrupa Kimyasallar Ajansi ile isbirligi icinde
basladi. Bu asamanin amaci bilgi teknolojisini gelistirmek ve sistemin is akisi silirecini

kolaylastirmakti. Calisma odak alanlarindan birine giren yaklasik 50 spesifik konuyu ele aldi:
e Bilgi teknolojisi
e Arayiiz iyilestirmesi ve ek islevler
e Veritabani derleme
e (QSAR kiitliphanesi ve uzman sistem derlemesi

Programin arayiizii degistirildi ve kimyasal tanimlama ve sorgulama araglar ile ilgili

ek islevler gelistirildi. Metabolizmanin kategori olusumunda ele alinmasi ve karisim
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ozelliklerinin tahmini de tanitildi. Otoksidasyon, asidik, bazik ve nétr hidroliz i¢in yeni
similatdrler dahil edildi. Bazi profilleyiciler ve metabolik similatorler glincellendi. Ayrica, var
olan veritabanlar1 gelistirildi ve yeni veritabanlar1 eklendi. Asama 2 sirasinda Toolboxda

stirekli iyilestirme, 2010-2013 doneminde yayinlanan ¢ok sayida revizyona neden oldu:
e Toolboxin 2.0 ve 2.3 siirlimleri 2010-2012’de yayimlandi.
e 2013-2014 arasinda 3.0-3.3 siirlimleri yayinlandi.
e 3.4 siirimii 2016°da piyasaya siiriildii.

3. asamadaki temel kalkinma alanlar1 kullanilabilirlik iyilestirmeleri, bilimsel
gelismeler, ek islevler ve bilgi teknolojisinin gelistirilmesidir. Bu asamada baslangi¢ adimi
olarak, Toolbox tamamen Microsoft’un .NET ¢er¢evesi kullanilarak yeniden yazilmistir. Veri
taban1 motoru da Firebird’den PostgresSQL’e degistirildi. Diger onemli islevler ve

gelistirilmis iyilestirmeler sunlar igerir:
e SMILES’1n kimyasal baglantiy1 temsil etmek icin kullanilmas1

e SMARTS dilinin yapisal pargalar1 kodlamak i¢in kullanilmasi (alt yap1

arastirmasi)
o Gelistirilmis 6l¢iim birimi alt sistemi
¢ Genisletilmis tiir taksonomisi
e Metabolizma ile gruplandirma i¢in genisletilmis islevsellik
e Otomatik ve standartlastirilmis is akiglarinin gelistirlmesi

e Hedef u¢ noktanin tanimlanmasi1 ve ilgili profil ve wveri tabanlarinin

gosterilmesi

e Uyarn performansinin, belirli bir uyarinin tanimlanmis bir u¢ noktaya gore

tahmini kapasitesinin tahmin edilmesine olanak taniyarak degerlendirilmesi

e s akisi siirecinin herhangi bir zamaninda belge agacia erisilebilirlik
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e Profil ve veritabanlarim1 farkli ozelliklere gore filtreleme, siralama ve

renklendirme olanaklari
e Kategori tutarliligi degerlendirmesinin uygulanmasi

e Kategori 6gelerini ve RAAF sablonlarinin eklenmesini hesaba katarak raporun

yeniden tasarlanmasi
e Web kutusu olarak Toolbox islevlerini ortaya ¢ikarma

Toolboxin birkag siirtimii 2014-2018 yillar1 arasinda piyasaya siiriildii. Siirtiim 4.0 Mart
2017°de, Siiriim 4.1 Agustos 2017°de ve bu tezde kullanilan Siirtim 4.2 2018’de piyasaya
stiriildii (QSAR Toolbox, t.y.).

QSAR Toolbox 4.2 [Document 1]

A— —_— m m
O B B B B
QSAR TOOLBOX 10100

¥ profiling » Data ¥ Category definition » Data Gap Filling » Report
Document Single Chemical Chemical List Search Target Endpoint
g 2 [ ® ey |
B & X & v & 6. m 8 B E- T
New  Open  Close ve  CAS® Name Stucture Compostion Select  ChemlDs Database Inventory  List Substructure (SMARTS) Query Define

Documents

A Document 1

‘ \

Sekil 2.3. QSAR Toolbox Ekran Goriintiisii
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3. HESAPLAMALAR

Bu tez ¢aligmasinda Aromatik aminlerin insan saghigi ve cevreye olan etkilerinin
incelenmesi amaglanmistir. Bu kapsamda; tekstil boyalarinda yaygin olarak kullanilan 2,6-
dikloro-4-nitroanilin, 2,6-dibromo -4-nitro anilin, N-Siyanoetilasetoksietilanilin, 6-
Metoksibenzotiazol-2-ylamin, 2-bromo-4,6-dinitroanilin, 4’-Aminoasetanilid, p-Asetanisidid,
3’-amino-, 3-Piridinkarbonitril, 1,2-dihidro-6-hidroksi-1,4-dimetil-2-okso, 2-siyano-4-
nitroanilin, N,N-Dihidroksietil-3-amino-4-anisidin, N-Benzil,N-Metilanilin, N-Siyano Etil N-
Benzil Anilin, 1,3,3-Trimetil-2-Metilenindolin hammadde molekiillerinin toksikolojik ve
ekotoksikolojik ozellikleri hesaplamali yontemler kullanilarak arastirilmistir. Hesaplamali
yontem olarak kantitatif yapi-aktivite iligkisi kurmaya imkan veren hesaplamali

yontemlerinden QSAR kullanilmistir.

Ayrica, bu hammaddelerde yer alan fonksiyonel gruplarin etkisinin yani sira, bu
hammaddelerden iiretilen boyarmaddelerin (Disperse Brown 27-1, Disperse Brown 19,
Disperse Orange 30, Red BS P/C, Dispers Blue 291, Dispers Yellow 27, Disperse Blue 823,
Disperse Yellow 241, Disperse Blue 79, Basic Red 46, Orange 73-1, Basic Yellow 28)
toksikolojik ve ekotoksikolojik o6zelliklerini teorik yontemler (QSAR) kullanilarak

incelenmistir.

llgili yapilar ile literatiir taramasinda toksikolojik veya ekotoksikolojik agidan

herhangi bir ¢aligmanin var olmadig1 goriilmiistiir.

Bu baglamda, toksikolojik ve ekotoksikolojik acidan degerlendirme yapilabilmesi i¢in

ilgili aragtirma molekiillerine, asagidaki hesaplamalar yapilmistir.
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3.1. Toksikolojik Hesaplamalar

3.1.1. Cilt Tahris veya Cilt Korozyonu

Cizelge 3.1. Aromatik aminlerin cilt tahrisi/ korozyonu hesaplama sonuglari

Hammadde Cilt Tahrisi Uriin Cilt Tahrisi
CaHs. . Cabls
9
S
‘“-f‘]\ cl
N
NHz a._A_oc
cl cl ﬂ :
7
NO;
NO,

2,6-dikloro-4-nitroanilin

Orta derecede
tahris edici

Orta derecede
tahris edici

2.6-dibromo -4-nitro anilin

Orta derecede
tahris edici

il C,o\[(\/ N -
e o)
Br NO;

Disperse Brown 19

Orta derecede
tahris edici

o)

@\k
©/ CN

N-Siyanoetilasetoksietilanilin

Orta derecede
tahris edici

Cl

oy
S

Disperse Orange 30

Orta derecede
tahris edici

N
s
OCH3 S

6-Metoksibenzotiazol-2-ylamin

Orta derecede
tahris edici

OH

\OQ:\H&@N;—’

Red BS P/C

Orta derecede
tahris edici

NO»

,CE”HQ
QOsN Br

2-bromo-4,6-dinitroanilin

Orta derecede
tahris edici

“\

Ny
NO»

N
N HNTO
Br

O2N

Dispers Blue 291

Orta derecede
tahris edici
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=0

HN CHs

Orta derecede

EN\@\ NcN

4’-Aminoacetanilid tahris edici Dispers Yellow 27 Tahris Edici
>:o %
o) NH (o]
HN—QO/ NOZ,N N 0
OZN—Q—N’ 4
NHa 5 £ o—
Orta derecede
p-Asetanisidid, 3’-amino- tahris edici Disperse Blue 823 Korozif

OH
z N,CH3
"0
CN

3-Piridinkarbonitril,1,2-dihidro-
6-hidroksi-1,4-dimetil-2-okso

Orta derecede
tahris edici

Cl

Cl. i
N

K 2
O

Il
N

Disperse Yellow 241

Tahris edici degil
veya cilde korozif

o)

+ =N
NH>

Orta derecede

OH

\O/C[ :\>_ N‘N N/_/
e

Orta derecede

2-siyano-4-nitroanilin tahris edici Red BS P/C tahris edici
0
)LNH
Br 0:(0
OYO\/\N \O g
X Rewes
0. NO,
Y oL, ¢
o
N,N-Dihidroksietil-3-amino-4-
anisidin Tahris Edici Degil Disperse Blue 79 Tahris Edici
I \/© AIV@
” v SO
N N‘“N
© NN
~N
N-Benzil,N-Metilanilin Tahris Edici Basic Red 46 Korozif
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N-siyano Etil N-Benzil Anilin

Orta derecede
tahris edici

U:NON" CHaCHICN
O

CH2CH20- 9@

o

Orange 73-1

Orta derecede
tahris edici

ok

1,3,3-Trimetil-2-Metileneindolin

Orta derecede
tahris edici

Basic Yellow 28

Cilde tahris edici
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3.1.2. Goz Tahrisi

Cizelge 3.2. Aromatik aminlerin gz tahrisi hesaplama sonuglari

Hammadde GOz Tahrisi Uriin GOz Tahrisi
CaHs. | -CaHs
P
L 2
Y o
NN
NH g .
Cl Cl “ /-J
NO,
NO, Tahris Edici veya

2,6-dikloro-4-nitroanilin

Goze Korozif

Disperse Brown 27-1

Tahris Edici Degil
veya GOze
Korozif

O
1

o 4 Br
NH2

Br

2.6-dibromo -4-nitro anilin

Bilinmiyor

o

0.
H;C” ’/V[/

o N
HC Y Y Br
Br NO;

Disperse Brown 19

Tahris Edici Degil
veya Goze
Korozif

o)

o
Of ~"CN

N-Siyanoetilasetoksietilanilin

Tahris Edici veya
Goze Korozif

Disperse Orange 30

Goze Korozif
Degil

N
D—NH;,
OCH; S

6-Metoksibenzotiazol-2-ylamin

Tahris Edici Degil
veya Goze Korozif

OH

J@\L*@;—”

Red BS P/C

Tahris Edici Degil
veya GOze
Korozif

NO2
NH»

Q2N Br

2-bromo-4,6-dinitroanilin

Bilinmiyor

"l

N\/K\\.

NO2 N

[l
/@\/N HN\fO
Q2N Br

Dispers Blue 291

Tahris Edici Degil
veya Goze
Korozif
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HN CHs

4’-Aminoacetanilid

Tahris Edici veya
Goze Korozif

Dispers Yellow 27

*Q

Bilinmiyor

o) NH (o]
HN—QO/ NOZ,N N O
OQN—Q—N’ 4
NHa . 2 0—
Tahris Edici veya Goze Korozif
p-Asetanisidid, 3’-amino- Goze Korozif Disperse Blue 823 Degil
OH cl
Tk C'O\ 0
_N -
NNg N g N
CN Q
l
N
3-Piridinkarbonitril,1,2-dihidro- | Tahris Edici veya
6-hidroksi-1,4-dimetil-2-okso | G6ze Korozif Disperse Yellow 241 Bilinmiyor

o)

i, _N
NH>

2-siyano-4-nitroanilin

Tahris Edici veya
Goze Korozif

OH

~ O’@ :\>_ N'Fd N/_/
=

Red BS P/C

Tahris Edici Degil
veya Goze
Korozif

o
2
T

o]

“r“g

o=< P

N,N-Dihidroksietil-3-amino-4-

Tahris Edici Degil

veya Goze
anisidin Bilinmiyor Disperse Blue 79 Korozif
e A
; \n SO
N._N,
O A
N
N-Benzil,N-Metilanilin Bilinmiyor Basic Red 46 Bilinmiyor
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U:NAQ—N_N : \“CH;CH:CN
& 2540 | Tahris Edici Degil
veya GOze
N-siyano Etil N-Benzil Anilin Bilinmiyor Orange 73-1 Korozif
Cr<
—
N* N-N
Crs - Q
N -
3
1,3,3-Trimetil-2-Metileneindolin | Bilinmiyor Basic Yellow 28 Bilinmiyor
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3.1.3. Cilt Hassaslasmasi

Cizelge 3.3.Aromatik aminlerin cilt hassaslagsmasi hesaplama sonuglari

Hammadde Cilt Hassaslasmasi | Uriin Cilt Hassaslagmasi
CaHs.., CoHs
0
»
“f’]\m
NH; NN
cl cl Bt Ao
)
T
NO;
NO,

2,6-dikloro-4-nitroanilin Pozitif Disperse Brown 27-1 Pozitif
O 0._0
1 HsC”
0 N Br . F
NH; il e @mfj\
Br
Br NO;
2.6-dibromo -4-nitro anilin Pozitif Disperse Brown 19 Pozitif
Cl //N
o} OJN@N‘ ,—/
N%i :FN
(\Ok ¢l 2
O/N\/\CN 0
~
N-Siyanoetilasetoksietilanilin | Pozitif Disperse Orange 30 Pozitif
N N OH
\>—NH2 ~ JC[S%N‘N N/_/
ocm@s © _Q_)
6-Metoksibenzotiazol-2-ylamin | Negatif Red BS P/C Pozitif
54
o)
L
NO2
NOz N
NH2 N HNTO
OaN Br 02N Br
2-bromo-4,6-dinitroanilin Pozitif Dispers Blue 291 Pozitif
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=0

HN CHs

*Q

4’-Aminoacetanilid Pozitif Dispers Yellow 27 Pozitif
>:o %
o) NH (o]
HN—QO/ NOZN N O
OQN—Q—N’ 4
NHa . 2 0—
p-Asetanisidid, 3’-amino- Pozitif Disperse Blue 823 Pozitif
OH cl
- O C'@ 0
_N -
NNg N g N
CN 0
Il
N
3-Piridinkarbonitril,1,2-dihidro-
6-hidroksi-1,4-dimetil-2-okso | Pozitif Disperse Yellow 241 Pozitif
0]
A A"
-O QN\>—N /_/OH
NH2 TS ”@“)
2-siyano-4-nitroanilin Negatif Red BS P/C Pozitif
0
JLNH
Br O:(O
OTO\/\N \O S
H Ou OZNQN'N N
O\n/ No: 2
o] ):o 0
o
N,N-Dihidroksietil-3-amino-4-
anisidin Pozitif Disperse Blue 79 Pozitif
L A
” o, O
o -
NI
LN*\
N-Benzil,N-Metilanilin Pozitif Basic Red 46 Pozitif
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,//\/@\/Q U’NO’”"N _@_Jm:wzw

CH2CH20- 9@

o

N-siyano Etil N-Benzil Anilin Negatif Orange 73-1 Pozitif

@L’@”
N* N—-N
gi \
N 20_
\

1,3,3-Trimetil-2-Metileneindolin | Pozitif Basic Yellow 28 Pozitif
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3.1.4. Mutajeniklik

Cizelge 3.4.Aromatik aminlerin S9 fraksiyonu varliginda ve yoklugunda mutajeniklik

hesaplama sonuglari

Hammadde S9ile |S9 Yok Uriin S9ile S9 Yok
CszgN CaHs
®
»
“\f’]\m
NH2 T”N
cl cl Ch A, C
i
T
NOs
NO,
Negatif | Negatif Pozitif Negatif
2,6-dikloro-4-nitroanilin Disperse Brown 27-1
O 0_0
I HsC”
'O’N Br . j
HsC” . Br
NH; Pozitif | Pozitif l(\/ \@N;Njﬁj\ Pozitif Pozitif
Br Br NO2
2.6-dibromo -4-nitro anilin Disperse Brown 19
Cl //N
o) OgN@l\\{ /_/
N N
,/\OJ\ cl C 2
©/N\/\CN o}
b=
N-Siyanoetilasetoksietilanilin | Negatif | Bilinmiyor Disperse Orange 30 Negatif Negatif
N N OH
D—NH, ~ ﬁs\}N“N el
ocm@s © Q)
6-Metoksibenzotiazol-2-ylamin | Pozitif | Negatif Red BS P/C Negatif Negatif
NO2 N
NHa2 NO2 N
N HN__.O
03N Br ON Br T
Pozitif | Pozitif Pozitif Negatif

2-bromo-4,6-dinitroanilin

Dispers Blue 291
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=0

HN CHs
N
T L
F Ol 0
NH; Negatif HO Negatif Negatif
4’-Aminoacetanilid Dispers Yellow 27
>:o %
O NH O
HN—QO/ NOZ,N N O
OQN—Q—N’ 4
NHa . 2 0—
Negatif Negatif Negatif
p-Asetanisidid, 3’-amino- Disperse Blue 823
OH cl
Tk C'@\ 0
_N -
NNg N \\ N
CN Q
I
- 5 . Negatif Negatif Pozitif
3-Piridinkarbonitril,1,2-dihidro-
6-hidroksi-1,4-dimetil-2-okso Disperse Yellow 241
0
oM A
(0] /@N\%N /_/OH
NH2 e “QN)
Negatif Negatif
2-siyano-4-nitroanilin Red BS P/C
0
JLNH
Br O:(Cv
OTO\/\N \O g
H O\ OzNQN‘N p
N el 2 Negatif | Negatif
o ):o 0
o~
N,N-Dihidroksietil-3-amino-4-
anisidin Disperse Blue 79
L A
” o, O
o -
NI
LN*\
N-Benzil,N-Metilanilin Negatif Basic Red 46 Negatif Negatif
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UgN—@—N__ CH2CH,CN
CH2CH20- Q@

O

N-siyano Etil N-Benzil Anilin Negatif | Negatif Orange 73-1 Negatif Negatif
<
&
N* N-N
Cre - Q
| -
Negatif | Negatif Negatif Pozitif

1,3,3-Trimetil-2-Metileneindolin

Basic Yellow 28
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3.2. Ekotoksikolojik Calismalar

3.2.1. Omurgasizlar iizerinde akut su toksisitesi (Daphnia’da)

Cizelge 3.5.Aromatik aminlerin Daphnia’da akut su toksisitesi hesaplama sonuglari

EC50-48h-
Daphnia Magna EC50-48h-Daphnia
Hammadde (mg/L) Uriin Magna (mg/L)
CQHS\N.CEHE
A
i
\f‘ ~Cl
NH2 N,N
cl cl cl_k__c
|
i
NO,
NO,
2,6-dikloro-4-nitroanilin 21.2 mg/L Disperse Brown 27-1 2.77 mg/L
O 0._0
n HsC”
'O'N Br . N;/r
NH, Sl S \QN‘N]&
Br
Br NO;
2.6-dibromo -4-nitro anilin 1.79 mg/L Disperse Brown 19 23.9 mg/L
Cl p)
O o N@N‘ ,—/
N N
K\O)k cl : 2
©/N\/\CN Fe)
o~
N-Siyanoetilasetoksietilanilin | 90.4 mg/L Disperse Orange 30 37.8 mg/L
N N OH
\>—NH2 ~ ’©[5\>_N‘f\| N/_/
OCH3/@S © _Q_)
6-Metoksibenzotiazol-2-ylamin | 618 mg/L Red BS P/C 23.1 mg/L
74
o)
L
NO2
NOz N
NHa2 N HNTO
OaN Br 02N Br
2-bromo-4,6-dinitroanilin 7.3E3 pg/L Dispers Blue 291 1.02 mg/L
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=0

HN CHs

*Q

4’-Aminoacetanilid 244 mg/L Dispers Yellow 27 36.9 mg/L
>:o %
o) NH (o]
HN—QO/ NOZN N O
OQN—Q—N’ 4
NH2 9 2 0—
p-Asetanisidid, 3’-amino- 244 mg/L Disperse Blue 823 0.0820 mg/L
OH al
- O C'@ 0
_N -
N0 NS _ N
CN 0
|
N
3-Piridinkarbonitril,1,2-dihidro-
6-hidroksi-1,4-dimetil-2-okso | 46.1 mg/L Disperse Yellow 241 58.6 mg/L
0
Nz N
-0 fj QN\%N /_/OH
NH2 TS ”@“)
2-siyano-4-nitroanilin 61.7 mg/L Red BS P/C 23.1 mg/L
0
J'LNH
Br O:(O
OTO\/\N \O S
H Ou OZNQN'N N
O\n/ No: 2
o ):o 0
o~
N,N-Dihidroksietil-3-amino-4-
anisidin 526 mg/L Disperse Blue 79 145 mg/L
I \/© P‘J\/Q
. o O
> e
N, I
LN*\
N-Benzil,N-Metilanilin 357 mg/L Basic Red 46 10.8 mg/L
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,//\/@\/Q U’NO’”"N _@_Jm:wzw

CH2CH20- 9@

o

N-siyano Etil N-Benzil Anilin 521 mg/L Orange 73-1 37.4 mg/L

@L’@”
N* N—-N
gi \
N 20_
\

1,3,3-Trimetil-2-Metileneindolin | 804 mg/L Basic Yellow 28 5.38E8 mg/L
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3.2.2. Baliklarda Akut Su Toksisitesi

Cizelge 3.6.Aromatik aminlerin baliklarda akut su toksisitesi hesaplama sonuglari

LC50-96h- LC50-96h-
Pimephales Pimephales
Hammadde Promelas (mg/L) Uriin Promelas (mg/L)
CaHs. N CaHs
[/L\I
|
NH2 Tf‘ c
c c Cl, ,ii_, el
[
T
NO, NG

2,6-dikloro-4-nitroanilin 12.4 mg/L Disperse Brown 27-1 32.2 mg/L
9+ Hsc‘o o
oN Br ;r
NHa chfﬁo(\/”@ W
L O
Br NO2
2.6-dibromo -4-nitro anilin 4.50 mg/L Disperse Brown 19 202 mg/L
cl p
o) o N«@l\\{ ,—/
N N
(\OJ\ cl C 2
©/N\/\CN 0
o
N-Siyanoetilasetoksietilanilin | 97.6 mg/L Disperse Orange 30 203 mg/L
N N\ OH
D—NH; ~ QS%N‘N{ }N/_/
OCH;QS 0 )
6-Metoksibenzotiazol-2-ylamin | 104 mg/L Red BS P/C 32.2 mg/L
¥
0
4
NO2
NO2 N
/@NH? N HN\fO
03N Br 02N Br
2-bromo-4,6-dinitroanilin 11.5 mg/L Dispers Blue 291 0.0675 mg/L
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HN CH3
N
\[g \©\N“N
NH» HO
4’-Aminoacetanilid 202 mg/L Dispers Yellow 27 348 mg/L
(o] \O
0 / NH O
HN o] NOzrs 7 =
OQNAQ—N’ ~q
NHa 9 L 0
p-Asetanisidid, 3’-amino- 400 mg/L Disperse Blue 823 100 mg/L
OH cl
Z~N-CHs C‘@ o
Ny =
. o u - N
CN o
1
N
3-Piridinkarbonitril,1,2-dihidro-
6-hidroksi-1,4-dimetil-2-okso | 113 mg/L Disperse Yellow 241 1.93 mg/L
O
N 2N
L Jes s
NH; - 2 ”‘@‘N}
2-siyano-4-nitroanilin 59.6 mg/L Red BS P/C 32.2 mg/L
0
)LNH
o
OTO\/\N B \0 SO
W5 gt ¥y @
o) NO2
N
j(:]>/ ) ):o 20
o~
N,N-Dihidroksietil-3-amino-4-
anisidin 0.69 mg/L Disperse Blue 79 100 mg/L
. O
N \ /@’
N._N,
O
\.FN\
N-Benzil,N-Metilanilin 20.4 mg/L Basic Red 46 3.12 mg/L
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@ ozN_Q— N, CHCHLCN
ge O

N \
N///\/ CH:CHZO'g_@

N-siyano Etil N-Benzil Anilin 11.3 mg/L Orange 73-1 203 mg/L

Crs ey

\

1,3,3-Trimetil-2-Metileneindolin | 2.95 mg/L Basic Yellow 28 7.84 mg/L
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3.2.3. Biyolojik Parcalanma (Biyodegrasyon)

Cizelge 3.7.Aromatik aminlerin biyodegrasyon hesaplama sonuglari

Biyolojik Biyolojik
Hammadde Pargalanma Uriin Pargalanma
CQHS\N.CEHE
e
|
[\f;LCI
NH2 T"N
Cl Cl Ch_ I
]
T
NO,
NO,
2,6-dikloro-4-nitroanilin 0.0007 Disperse Brown 27-1 0.00
O 0._0
n HsC”
0 N Br . N;/r
NH, Sl S \QN‘N]&
Br
Br NO;
2.6-dibromo -4-nitro anilin 0.0017 Disperse Brown 19 0.00
Cl p)
O o N@N‘ ,—/
N N
,/\OJ\ ¢l C 2
©/N\/\CN e}
~
N-Siyanoetilasetoksietilanilin | 0.5 Disperse Orange 30 0.00
N N OH
\>—NH2 ~ JC[S%N‘N N/_/
ocm@s © _Q_)
6-Metoksibenzotiazol-2-ylamin | 0.346 Red BS P/C 0.00
1Y
o)
L
NO2
NO> N
NH> N HN\fO
OaN Br 02N Br
2-bromo-4,6-dinitroanilin 0.0001 Dispers Blue 291 0.00
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=0

HN CHs

*Q

4’-Aminoacetanilid 0.161 Dispers Yellow 27 0.00
>:o %
O NH O
HN—QO/ NOZN N O
OQN—Q—N’ 4
NHa . 2 0—
p-Asetanisidid, 3’-amino- 0.215 Disperse Blue 823 0.00
OH al
- O C'@ 0
_N -
NNg N \\ N
CN 0
Il
N
3-Piridinkarbonitril,1,2-dihidro-
6-hidroksi-1,4-dimetil-2-okso | 0.494 Disperse Yellow 241 0.0009
0
A A"
-0 fj QN\%N /_/OH
NH2 TS ”@“)
2-siyano-4-nitroanilin 0.0054 Red BS P/C 0.00
0
JLNH
Br O:(O
OTO\/\N \O S
H Ou OZNQN'N N
O\n/ No: 2
o ):o 0
o=
N,N-Dihidroksietil-3-amino-4-
anisidin 0.684 Disperse Blue 79 0.00
L A
” o, O
o e
NI
LN*\
N-Benzil,N-Metilanilin 0.0515 Basic Red 46 0.00
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,//\/@\/Q U’NO’”"N _@_Jm:wzw

CH2CH20- 9@

o

N-siyano Etil N-Benzil Anilin 0.049 Orange 73-1 0.00

@L’@”
N* N—-N
gi \
N 20_
\

1,3,3-Trimetil-2-Metileneindolin | 0.0894 Basic Yellow 28 0.0158

56




3.2.4. Biyoakiimiilasyon

Cizelge 3.8.Aromatik aminlerin biyoakiimiilasyon hesaplama sonuglari

Biyoakiimiilasyon

Biyoakiimiilasyon

Hammadde log (L/kg bdwt) Uriin log (L/kg bdwt)
CszhN .CaHs
®
S
‘“-f‘lm
NH: NN
ol cl Bl oA i
| ]
o
NO, #
2,6-dikloro-4-nitroanilin 1.51 Disperse Brown 27-1 1.00
O 0_o0
[ HaC”
0 N Br . j
> N "
NHz Sl e \©\N,‘N iB
Br
Br NO2
2.6-dibromo -4-nitro anilin 1.81 Disperse Brown 19 1.00
Cl //N
0 OJNGN ,—/
N N
(\O)k cl C 2
©/N\/\CN Fe)
~
N-Siyanoetilasetoksietilanilin | 0.80 Disperse Orange 30 1.00
N N OH
D—NH, S /@?_N‘N '
omy@s © O)
6-Metoksibenzotiazol-2-ylamin | 1.51 Red BS P/C 1.00
4
o)
e ne
NO2
NO2 N
NHz N HNTO
OaN Br 02N Br
2-bromo-4,6-dinitroanilin 1.47 Dispers Blue 291 1.00
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=0

HN CHs
N
\[(])/ \©\N"N
NH» HO O
4’-Aminoacetanilid 0.50 Dispers Yellow 27 1.00
B:o %
o) NH (o]
HN—QO/ NOZN N O
OZN—Q—N’ —{
NHa 5 £ o—
p-Asetanisidid, 3’-amino- 0.50 Disperse Blue 823 1.00
OH ci
z N«CH3 C‘\@ 0
N -
NNg N \\ N
CN o}
il
N
3-Piridinkarbonitril,1,2-dihidro-
6-hidroksi-1,4-dimetil-2-okso | 0.50 Disperse Yellow 241 1.40
0
A A"
-0 g /E:[N\%N /_/OH
NH2 e “QN)
2-siyano-4-nitroanilin 0.70 Red BS P/C 1.00
0
J'LNH
Br 0=/\O
OTO\/\N \O g
s e iee
O\n/ NO, » 2
o ):o 0
<
N,N-Dihidroksietil-3-amino-4-
anisidin 0.60 Disperse Blue 79 1.00
O e
o bl
N, |
Q.rr-r\
N-Benzil,N-Metilanilin 2.45 Basic Red 46 1.00
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,//\/@\/Q o:w«@w.,h _@_“,CH:CH;CN

j 'CH:CHZO—QQ
o

N-siyano Etil N-Benzil Anilin 1.71 Orange 73-1 1.00

Cr- Q

1,3,3-Trimetil-2-Metileneindolin | 2.23 Basic Yellow 28 0.50
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4. SONUC VE TARTISMA

Bu tez ¢aligmasinda Aromatik aminlerin insan saghigi ve cevreye olan etkilerinin
incelenmesi amaglanmistir. Bu kapsamda; tekstil boyalarinda yaygin olarak kullanilan 2,6-
dikloro-4-nitroanilin, 2,6-dibromo -4-nitro anilin, N-Siyanoetilasetoksietilanilin, 6-
Metoksibenzotiazol-2-ylamin, 2-bromo-4,6-dinitroanilin, 4’-Aminoasetanilid, p-Asetanisidid,
3’-amino-, 3-Piridinkarbonitril, 1,2-dihidro-6-hidroksi-1,4-dimetil-2-okso, 2-siyano-4-
nitroanilin, N,N-Dihidroksietil-3-amino-4-anisidin, N-Benzil,N-Metilanilin, N-Siyano Etil N-
Benzil Anilin, 1,3,3-Trimetil-2-Metilenindolin hammadde molekiillerinin toksikolojik ve
ekotoksikolojik ozellikleri hesaplamali yontemler kullanilarak arastirilmistir. Hesaplamali
yontem olarak kantitatif olarak yapi-aktivite iligkisi kurmaya imkan veren hesaplamali

yontemlerinden QSAR kullanilmistir.

Ayrica, bu hammaddelerden iiretilen boyarmaddelerin (Disperse Brown 27-1,
Disperse Brown 19, Disperse Orange 30, Red BS P/C, Dispers Blue 291, Dispers Yellow 27,
Disperse Blue 823, Disperse Yellow 241, Disperse Blue 79, Basic Red 46, Orange 73-1,
Basic Yellow 28) toksikolojik ve ekotoksikolojik ozelliklerini teorik yontemler (QSAR)

kullanilarak incelenmistir.

lgili yapilar ile ilgili literatiir taramasi yapildiginda toksikolojik ve ekotoksikolojik

acidan degerlendirilme verilerine rastlanmamustir.

Bu tezde toksikolojik 6zellikleri incelemek adina, cilt tahrisi/ korozyonu, goz tahrisi,
cilt hassaslasmast ve mutajenite testleri QSAR yoOnetimi ile yapilmistir. Ayrica
ekotoksikolojik 6zellikleri incelemek adina da, akut su toksisitesi (daphniada ve baliklarda),

biyolojik par¢alanma ve biyobirikim testleri yine QSAR yontemi kullanilarak ¢aligilmisgtir.

Bahsi ge¢en hammaddeler ve iirtinler cilt tahrisi/korozyonu testinde incelendiginde,
genellikle orta tahris edici olduklar1 goriilmiistiir. Incelenen 13 hammadde arasindan, N,N-
Dihidroksietil-3-amino-4-anisidin bilesiginin tahris edici olmadig1 goriilmiistiir. Bu bilesigin
aksine N-Benzil, N-Metilanilin tahris edici oldugu goriilmiistiir. Benzen halkasinin bilesik

icerisindeki oraninin cilt tahrisi 6zelligini etkiledigi sdylenebilir.
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Cizelge 4.1.N-Benzil N-Metilanilin ve N,N-Dihidroksietil-3-amino-4-anisidin molekiil
yapilari

o} O\/\NQ
e T
o e

N-Benzil,N-Metilanilin N,N-Dihidroksietil-3-amino-4-anisidin

Uriinler agisindan degerlendirildiginde, Dispers Blue 79 ve Dispers Yellow 27 azo boyasi
tahris edici 6zellik gostermistir. Dispers Blue 823 ve Basic Red 46 azo boyalarinin ise korozif
oldugu gorilmiistiir. Bu sonuglar dikkate alindiginda, cilt tahris etme 6zelliginde benzen
halkasinin 6neminin yanisira ester grubunun var olmasinin da tahris edici 6zelligi arttirdig:
sOylenebilir. Cilt tahrisi / korozyonu g¢aligmasinin dikkat ¢ekici bir diger sonucu ise, Dispers
Yellow 241 azo boyasi tahris edici Ozellik gostermezken iken hammaddesi olan 3-
piridinkarbonitril, 1,2-dihidro-6-hidroksi-1,4-dimetil-2-okso aromatik aminin orta derece
tahris edici 6zellik gosterdigi goriilmiistiir. Iki yap1 arasindaki farklar dikkate alindiginda,
benzen halkalar1 arasindaki azo boyalar1 6zellii olan amin ¢ift baginin varliginin etkisine
dikkat cekilebilir. Aminler arasindaki c¢ift bagin yoklugu tahris edici olma 6zelligini

azaltmaya yonelik etki gosterdiginden bahsedilebilir.
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Cizelge 4.2.Dispers Yellow 27, Disperse Bue 823, Disperse Yellow 241, Disperse Blue 79 ve
Basic Red 46 molekiil yapilari

H NH O
N. NOz
\g/ \©\N—,N OQN—QN"N :O N\_{,
HO Br /
Dispers Yellow 27 Disperse Blue 823
o=(
Br \ o}

N

0 a 4@
Ny 2
H %10 Noz HN 2
Ul ):OO=<D

Disperse Yellow 241 Disperse Blue 79

Basic Red 46

Yapilan toksikolojik incelemelerin bir digeri olan goz tahrisi sonuglar1 incelendiginde,
incelenen hammaddeler genellikle g6z tahris edici 6zelligi gosterirken, iirlinlerin tahris edici
ozellik gostermedigi goriilmiistiir. Yapilar incelendiginde, cilt tahris etme 6zelliginin aksine
burada benzen oraninin artis1 ve benzenler arasindaki aminlerde var olan ¢ift baglarin g6z

tahris edici olma 6zelligini azalttigindan s6z edilebilir.

13 aromatik iirlin ve 12 azo boyasi cilt hassaslagsmasi agisindan gsar yontemi ile
incelendiginde, aromatik aminlerin cilt hassaslastirici  6zelliginin  var oldugundan
bahsedilebilir. Caligmalar gostermistir ki, 6-metoksibenzotiazol-2-ylamin, 2-siyano-4-
nitroanilin ve N-siyano etil N-benzil anilin aromatik amin hammaddeleri cilt hassaslastirici
Ozelligine sahip degilken, Red BS P/C ve Orange 73-1 iirlinlerine doniistiiklerinde cildi
hassaslastirict 6zellik gostermektedirler. Buradaki sonuglar incelendiginde, azo boyalarindaki
hidroksil grubu varligit ve benzen halkasindaki amine bagli metil gruplarinin oraninin

artmasinin cilt hassaslastirici 6zelligi arttirdig1 soylenebilir.

62



Cizelge 4.3.6-Metoksibenzotiazol-2-ylamin, 2-siyano-4-nitroanilin, N-siyano Etil N-Benzil
Anilin, Red BS P/C ve Orange 73-1 molekiil yapilar

o}
oM 2"
joul L
NH,
OCHz S NH»
6-Metoksibenzotiazol-2-ylamin 2-siyano-4-nitroanilin

N OH
@ \OQ?_N‘N—( >—N)/_/
N///\/N\/©
Red BS P/C

N-siyano Etil N-Benzil Anilin

UQN—Q—N, CH2CHLCN
CHaCH:0- 5}—@

Q

Orange 73-1

Aromatik aminlerdeki toksikolojik etkilerin arastirilmasina yonelik son ¢alismamiz olan
mutajeniklik testi S9 fraksiyonu varliginda ve yoklugunda hesaplanmistir. S9 fraksiyonu
mikrozomal enzim ekstresini tanimlamaktadir. Mutajen, biyolojik canli organizmalarin DNA
veya RNA gibi hiicresel bilgi ve yonetim zincirlerinin molekiiler yapisini degistirerek soz
konusu organizmanin dogal olarak beklenen seviyenin c¢ok iizerinde mutasyona ugramasina
sebep olan fiziksel veya kimyasal etmen olarak tanimlanabilir. Aromatik aminlerin mutajen
etkisine bakildiginda genelde mutajen 6zellik gostermedigi goriilmiistiir. Hammadde olan 13
aromatik aminden 2,6-dibromo-4-nitro anilin, 6-metoksibenzotiazol-2-ylamin ve 2-bromo-
4,6-dinotroanilin bilesiklerinin mutajen oldugu hesaplamalar sonucunda goriilmiistiir. Cizelge
4.4.2°de goriildigl iizere, benzen halkasina bagli nitro ve amin gruplarinin, ayrica yine

benzen halkasina bagli brom molekiiliiniin mutajen etkiyi arttirdigi sdylenebilir.
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Cizelge 4.4.2.6-dibromo -4-nitro anilin, 6-Metoksibenzotiazol-2-ylamin ve 2-bromo-4,6-
dinitroanilin molekiil yapilari

0 5 Br
N
NH; /@ S—NH,
OCH3 S

Br

2.6-dibromo -4-nitro anilin 6-Metoksibenzotiazol-2-ylamin

NO2

,Ct““
O2N Br

2-bromo-4,6-dinitroanilin

Cizelge 4.5.’de goriildiigii iizere, Dispers Brown 27-1, Dispers Brown 19 ve Dispers
Blue 291 boyalarinin mutajen etki gosterdigi goriilmiistiir. Azo boyalarinin bu yapilari
incelendiginde yine nitro ve amin gruplarinin varligi, ayrica klor ve brom gibi elektronegatif

gruplarinin varliginin mutajen etkiyi arttirdig1 goriilmiistiir.

Cizelge 4.5. Disperse Brown 27-1, Disperse Brown 19 ve Dispers Blue 291 molekiil yapilari

CaHs. N .CaHs

L
i 0__0

\f;l . H3C” ’/v[’
N N

Disperse Brown 27-1 Disperse Brown 19

"l
N
NO> N

/@5{1 Hw\fo
02N Br

Dispers Blue 291

~ R

Bu tez calismasinda aromatik aminlerin ekotoksikolojik o6zelliklerinin incelenmesi

adina ilk yapilan hesaplama Daphniada akut su toksisitesidir. Bu hesaplama, dapnia lizerinde
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48 saat maruz kalmaya odaklanarak EC50 degerinin bulunmasi iizerine kurgulanmigtir. EC50
degeri, ilgili yapiin toksik olarak etkili oldugu maksimum konsantrasyonu gostermektedir.
EC50 degeri ne kadar kiiciik ise ilgili aromatik aminin o kadar toksik oldugundan
bahsedilebilir. Sonuglar incelendiginde, hammadde olarak ele alinan 13 aromatik aminden 2-
bromo-4,6-dinitroanilin aromatik amininin 7,3 e* pg/L olarak EC50 degeri bulunmustur.
Aromatik aminlerden olusan azo boyalar incelendiginde ise Disperse Blue 823 azo boyasinin
EC50 degerinin 0,0820 mg/L oldugu ve incelenen boyalar arasinda en ¢ok toksik etkinin bu
boyada oldugu goriilmiistiir. Cizelge 4.6.’da goriildiigii iizere ekotoksik Ozelligin nitro

gruplarinin ve ester gruplarinin varliginda daha da arttig1 s6ylenebilir.

Cizelge 4.6.2-bromo-4,6-dinitroanilin ve Disperse Blue 823 molekiil yapilari

h.Y
0 (o}
NO2 NH o]
NO
NH; *N N o
O,N N R
0 o—
02N Br e 7
2-bromo-4,6-dinitroanilin Disperse Blue 823

Ekotoksikolojik 6zelligin incelenmesi adina yapilan bir sonraki test baliklarda Akut Su
Toksisitesi hesaplamasidir. Burada hesaplama, Pimethales Promelas’a 96 saat maruziyet
sonrasinda LC50 degerinin alinmasina dayanmaktadir. LC50 degeri, organizmanin yarisint
oldiirmek icin gerekli konsantrasyonu tanimlar. Bu deger ne kadar kiiciikse, ilgili yapinin o
kadar toksik oldugundan bahsedilebilinir. Hammadde olarak tanimlanan 13 aromatik aminden
en diisiik LC50 degerine 0,69 mg/L ile N,N-Dihidroksietil-3-amino-4-anisidinin sahip oldugu
bulunmustur. Azo boyalar1 incelendiginde ise Dispers Blue 291 boyasinin 0,0675 mg/L LC50
degeriyle, tiim yapilar aromatik aminler arasinda en yiiksek toksisiteyi gosterdigi
bulunmustur. Cizelge 4.7.’de goriildiigli gibi, ester grubunun toksisiteyi arttirdigr burada da
sOylenebilir. Ayrica yine nitro gruplarinin varligida toksisite 6zellik géstermede etkili oldugu

distiniilmektedir.
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Cizelge 4.7.N,N-Dihidroksietil-3-amino-4-anisidin ve Dispers Blue 291 molekiil yapilar

O\
02N Br
) é
o]
N,N-Dihidroksietil-3-amino-4-anisidin Dispers Blue 291

Biyodegrasyon (biyolojik parcalanma) olarak aromatik aminler degerlendirildiginde,
13 hammadde arasindan N,N-Dihidroksietil-3-amino-4-anisidinin dogada pargalandigi qgsar
hesaplamalar1 ile bulunmustur. Uriin halindeki aromatik aminlerin ise genelde dogada
pargalanma 06zelligi gostermedigi goriilmiistiir. Sadece Cizelge 4.8.’de goriilen Basic Yellow

28 azo boyasinin dogada cok kiiciik miktarda parcalanabilecegi goriilmiistiir.

Cizelge 4.8. N,N-Dihidroksietil-3-amino-4-anisidin ve Basic Yellow 28 molekiil yapilari

»=o
z
T

E‘;IQ

# \ /

N* N=N
Oﬁ, O\/\ \ Q

N,N-Dihidroksietil-3-amino-4-anisidin Basic Yellow 28

OIZ

o=( P

Aromatik aminlerin ekotoksikolojik Ozelliklerinin arastirllmasindaki bu tez
calismasinda son olarak bahsi gegen aromatik aminlerin biyoakiimiilasyon ( biyobirikim)
egilimleri gsar yontemi ile hesaplanmistir. Burada, biyoparg¢alanmanin fazla oldugu yapilarda
biyobirikimin ters orantili olarak daha az olmasi beklenmis ve sonuglarda bu beklentiyi
karsilamigtir. Calisilan azo boyalarin biyolojik pargalanma 6zelligi  goriilmemisken
biyobirikimlerinin var oldugu goriilmiistiir. Biyolojik par¢alanma gosteren c¢alismada
degerlendirilen tek azo boyasi olan Basic Yellow 28’in biyobirikimin de ters orantili olarak
diger azo boyalarina goére daha az oldugu goriilmiistiir. Tlim aromatik aminler arasinda en ¢ok
biyobirikim 6zelligini N-Benzil N-Metilanilin aromatik amininin gosterdigi hesaplamalar

sonucunda goriilmiistiir.
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EKLER

EK 1
1,3,3-Trimetil-2-Metileneindolin QSAR tahmin detaylari

Cilt Tahrisi/Korozyonu

Prediction detalils (1)

Predicted value: 3.17 , conf.range: (-1.48 ; 7.83) at 95.0%

Predicted endpoint (OECD Prindple 1 - Defined endpoint): Human Health Hazards -> Irritation
(Corrosion -> in Vivo -> Skin -> Primary Initation Index

Prediction plot:
Read-across prediction for Primary Irritation Index, based on 5 values
Predicted: 3.17
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalls (I)

Predicted value:; 9.06 , conf.range: (-38.0 ; 56.1) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation |
[Corrosion -2 in Vivo -> Eye -> MMAS

Prediction plot:

Read-across prediction for MMAS, based on 5 values
Predicted: 9.06
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Calculation approach (OECD principle 2 - Unambiguous algerithm): takes the arithmetic mesan (average)|
wvalue from the nearast 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value: 28.6 %, conf.range: (1.53 ; 55.7) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLMNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for ECZ, based on 5 values
Predicted: 28.6 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearsst 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 97 <OR> TA 98
Prediction plot:

Read-across prediction for Gene mutation, based on 10 values
Observed: Positive (x4); Predicted: Negative
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Calculation approach (QECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction details (I)
Predicted value: 804 mg/L, conf.range: (-9.25E3 ; 1.09E4) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Daphnia magna -> LC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for LCS0, based on 194 values
Predicted: 804 mg/L
Model equation: LCSO = 5.2563 {+1.32E3) -1.1453 (327) * log Kow, mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: LC50 = 5.25E3 (+1.32E3) -1.14E3 (£327) * log Kow, mg/L
Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction maodel:

N = 194; count of data points

R2 = 0.198; coefficient of detemination

R2adj = 0.194; adjusted coefficient of detemination

SSR = 4.97E9; sum of squared residuals

s = 5.06E3; sample standard deviation of residuals

F = 47.5; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Atik Su Toksisitesi

Prediction details (I)

Predicted value; 2.95 mg/L, conf.range: (1.43 ; 4.47) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopterygi (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LC50, based on 5 values
Predicted: 2.95 mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

|Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their anthmetic mean (average) value is
taken in prediction calculations
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EK 2
2,6-dikloro-4-nitroanilin QSAR tahmin detaylar1

Cilt Tahrisi/Korozyonu

Prediction details (I)
Predicted value: 1.89 , conf.range: (1.13 ; 2.65) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation /
Corrosion -> Primary Irritation Index -> in Vivo -> Skin

Prediction plot:
Read-across prediction for Primary Irritation Index, based on 5 values
Predicted: 1.89
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalls (I)

Predicted value: 39.4 , conf.range: (-50.5 ; 129) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Hezlth Hazards -> Irritation [
Corrosion -> in Vivo -> Eye -> MMAS
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Prediction plot:
Read-across prediction for MMAS. based on 5 values
Predicted: 39.4
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor; log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean {(average) valus is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value: 30.6 %, confrange: (-54.3 ; 115) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards ->» Sensitisation ->
EC3 -> LLMA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC2, based on 8 values
Predicted: 30.6 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest & neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Positive
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -3
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vilro -> TA 100 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 98

Prediction plot:

Read-across prediction for Gene mutation, based on 19 values
Hoserved: Negative {(x1), Positive (x1); Predicted: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: all values*

*When multiple values are available for the same chemical, all of them are taken individually in

prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 21.2 mg/L, conf.range: (-68.1 ; 110) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicolegical Information -> Aguatic
Toxicity -> Daphnia magna -> ECS0 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trand analysis prediction for EC50, based on 3 values
Observed: 207 mgfl; Predicted: 21.2 mo/L
Model equation: EC50 = 122 [£114) -26.7 {£294 * log Kow, mad
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: ECS0 = 122 (+114) -36.7 (£39.4) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 5; count of data points

R2Z = 0.746; coefficient of detemination

R2adj = 0.661; adjusted coefficient of detemination

SSR = 1.97E3; sum of squared residuals

s = 19.8; sample standard deviation of residuals

F = 8.79; Fisher function

*When muliiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction details (1)
Predicted value: 12.4 mag/L, confaangs: (-14.5 ; 39.3) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -3
(Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LCS0, based on 8 values
Predicted: 12.4 mg/l
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 8 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations
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EK 3
2.6-dibromo -4-nitro anilin QSAR tahmin detaylar1

Cilt Tahrisi/Korozyonu

Prediction details (I)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With 59 -> Salmonella typhimurium -> Gene mutation -»> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 97 <OR> TA 98
Prediction plot:

Read-across prediction for Gene mutation, basad on 10 values
Observed: Positive {xd); Predicted: Negative
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Data usage: All valuss*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations

Goz Tahrisi

Prediction detalls (I)

Predicted value; 4.98 , conf.range: (-6.99 ; 17.0) at 95.0%

Predicted endpoint (OECD Princple 1 - Defined endpaint): Human Health Hazards -> Irritation /
Corrosion -> in Vivo -> Eye -> MMAS

T
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Prediction plot:
Read-acress prediction for MMAS, based on G values
Predicted: 4.08
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Prediction details (I)

Predicted value: 18.1 %, confrange: (-20.2 ; 56.4) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 - LLNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC3, based on 5 values
Predicted: 18.1 %
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Calculation approach {OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Positive

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 98

Prediction plot:

Read-across prediction for Gene mutation, based on 19 values
Predicted: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Prediction detalls (1)
Predicted value: 1.79 mg/L, conf.range: (-0.544 ; 4.12) at 95.0%
Predicted endpeint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity ->» Daphnia magna -» EC50 -> Mortzlity ->» Animalia (animals) -> Arthropoda (arthropods) -
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Read-acress prediction for EC50. based on 5 values
Predicted: 1.79 ma/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (I)
Predicted value: 4.50 ma/L, conf.range: (-3.98 ; 13.0) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Pimephales promelas -» LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopteryaii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LCS1, based on 6 values
Predicted: 4.50 mg/L
L ]
A0
600 -
%
E
= 1
A0 [ ]
- °
. '..
o o RO 0o o ® .
—T T R P e v | I T T L B PR B L ¥k B Tt o T
0 1 z 3 4 5 &

log Kow

Calculation approach {OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations
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EK 4
2-bromo-4,6-dinitroanilin QSAR tahmin detaylar1

Cilt Tahrisi/Korozyonu

Prediction details (I)

Predicted value: 1.89 , conf.range: (1.13; 2.65) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irvitation /
Corrosion -> in Vivo -> Skin -> Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Irritation Index, based on 3 values
Predicted: 1.89
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)|
value from the nearest 5 neighbours

Active descriptor: oo Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalls (I)

Predicted value: 47.4 , conf.range: (-23.4 ; 118) at 95.0%
Predicted endpeint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion - in Vivo -> Eye -> MMAS

Prediction plot:
Read-acress prediction for MMAS, based on 5 values
Predicted: 47.4
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Calculation approach (OECD principle 2 - Unambiguous algerithm): takes the arithmetic mean (average))|
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Prediction details (1)

Predicted value: 33.9 %, confoange: (-57.7 ; 126) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:

Read-across prediction for EC3, based on 7 values
Predicted: 33.9 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 7 neighbours
Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value™
*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Positive

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
‘With 9 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 938

Prediction plot:
Read-across prediction for Gene mutation, based on 2 values
Observed: Negative (x1). Pasitive (x4); Predicted: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values®

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Dapnia’da Akut Su Toksisitesi

Prediction details (I)

Predicted value: 7.3E3 po/L, confrange: (-2.97E3 ; 1.76E4) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -» EC50 -> Intoxication -» Animalia (animals) -» Arthropoda (arthropods) -
> Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Read-across prediction for EC50, based on 6 values
Predicted: 7.30 mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average)
value from the nearest & neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 1.15E4 pg/L, confrange: (-7.2E3; 3.02E4) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity ->> Pimephales promelas -> LC50 -> Mortality -> Animalia {animals) -> Chordata (chordates) -
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LC50, based on 6 values
Predicted: 11.5 mgdL
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage; Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) valus is
taken in prediction calculations
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EK S
2-siyano-4-nitroanilin QSAR tahmin detaylar

Cilt Tahrisi/Korozyonu

Prediction details (T)

Predicted value: 1.89 , conf.range: (1.13 ; 2.65) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -> in Vivo - Skin -> Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Inritation Index, based on 5 values
Predicted: 1.89
el N e o @
L]
i
ErE~
c <
£
=
E
E A
e
1 2
LIS B s s s s s e e B B B e B e B e L R o e e e B B B e
15 1 05 a 05 1 1.3 2

log Kewas

(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))|
value from the nearest 5 neighbours

Active descriptor: log Kow (calculatad)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)

Predicted value: 33.4 , conf.oange: (-65.0; 132) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
Corrosion -> Eye -> in Vivo -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 3 values
Predicted: 33.4
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) valus is
taken in prediction calculations
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Prediction details (I)

Predicted value: 33.9 %, conf.ange: (-34.6; 102) at 95.0%

Predicted endpoint {(OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitization ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-across predl'cunnfnrfG based on & values
Predicted: 33.9
00— LN B .?
1 L]
e o
1 o8 @
z, - e o -
Q 50 = P . a.. 2 ..
- + po =
e ) L]
T somm o ': @
'
| e
im, A
0 "- 8 ®s
— T
-0 -5 O 1
iog Kow

Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)|
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean [average) value*

“When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction detalls (1)

Predicted value: Negative
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Towicity -
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -» in Vitro -» TA 100 <OR> TA 102 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 98
<0OR>» TA 98(1,8-DNP6) <OR> ¥G 1024

Prediction plot:
Read-across prediction for Gene mulation, based on 37 values
Dbserved: Positive ) Predicted: Negative
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Calculation approach {OECD principle 2 - Unambiguous algorithm): takes the highest mode valus from
the nearest 13 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values™®

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Prediction detalls (I)
Predicted value: 61.7 mg/L, conf.rangs: {-19.2 ; 143) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpeint): Ecotoxicological Information - Aquatic
Taxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on & values
Predicted: 61.F moyi
Madel enuation: EC50 - 110 (4921} -367 [£320) 7 log Kew, magfL
100 L]
"y "\"'\-‘.‘-
= e
= 5]
E 50— T
= T
= T e
o L] ® e L]
—r— —— ——— T — T T — T T T
1 13 2 a5 3 3.3

Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: EC50 = 119 (£92.1) -36.7 (£32.0) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 6; count of data points

RZ = 0.718; coefficient of detemination

R2adj = 0.647; adjusted coefficient of detemination

SSR = 2.27E3; sum of squared residuals

= = 19.4; sample standard deviation of residuals

F = 10.2; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 59.6 mgfL, conf.range: (-113; 232) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-acress predictien for LCS0, based on 6 values
Predicted: 59.6 ma/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest & neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

93



EK 6
3-Piridinkarbonitril, 1,2-dihidro-6-hidroksi-1,4-dimetil-2-okso QSAR tahmin detaylar

Cilt Tahrisi/Korozyonu

Prediction details (I)
Predicted value: 1.43 , confrange: (-1.24; 4.11) at 95.0%

Predicted endpeoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation /
(Corrosion -> in Vivo -> Skin -> Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Iritation Index, based on 5 values
Predicted: 1.43
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the mearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalils (I)
Predicted value: 38.7 , conf.range: (-41.7 ; 119) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Drritation [
Corrosion -> Eye -> in Vivo -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 5 values
Predicted: 38.7
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average))|
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

94



Cilt Hassaslasmast

Prediction details (I)

Predicted value: 28.7 %, confrange: (-95.5; 153) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC2, based on 3 values
Predicted; 28.7 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: lkog Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction detalls (I)

Predicted value: Negative
Predicted endpoint {(OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With 59 -> Salmonella typhimurium -> Gene mutation ->» Bacterial Reverse Mutation Assay (e.g. &mes
Test) -> in Vitro -> TA 100 <OR> TA 102 <OR> TA 104 <OR> TA 1535 <OR> TA 1537 <OR> TA 153
<0OR> TA 97 <OR> TA 97A <OR> TA 98

Prediction plot:
Read-across prediction for Gene mulation, based on 28 values
Predicted: Negative
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Calculation approach (OECD principle 2 - Unambiguous algarithm): takes the highest mode value from
the nearest & neighbours

Active descriptor: log Kow (calculated)

Data usage: All valuss™

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Prediction detalls (I)

Predicted value: 46.1 mg/L, confrange: (-60.3 ; 152) at 25.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> ECS0 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopeda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC30, based on 15 values
Predicted: 46.1 mogdl
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: EC50 = 45.7 (+44.0) 4.28 (+11.1) * log Kow, ma/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 15; count of data points

R2 = 0.0506; coefficient of detemination

R2adj = -0.0225; adjusted coefficient of detemination

SSR = 2.6E4; sum of squared residuals

s = 41.6; sample standard deviation of residuals

F = 0.692; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK7
4’-Aminoacetanilid QSAR tahmin detaylari

Cilt Tahrisi/Korozyonu

Prediction details (I)

Predicted value: 2.00 , conf.rangs: (2.00 ; 2.00) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards - Tiritation [
Corrosion -> in Vivo -> Skin -> Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Irritation Inde, based on 5 values
Predicted: 2.00
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)

Predicted value: 31.8 , conf.range: (-39.7 ; 103) at 95.0%
Predicted endpeint (OECD Principle 1 - Defined endpeint): Human Health Hazards -> Irritation |
Corrosion -> in Vivo -> Eye -> MMAS

I T
n

Prediction plot:
Read-across prediction for MMAS, based on 3 values
Predicted: 31.8
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Prediction details (I)

Predicted value: 5.81 %, confrange: (-14.3 ; 25.9) at 95.0%

Predicted endpoint {OECD Principle 1 - Defined endpoint): Human Health Hazards -» Sensitisation ->
EC3 -> LLMNA -> in Vivo -> Skin

Prediction plot:

Read-across prediction for EC3, based on & values
Predicted: 5.81 %
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ICalculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average))
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction detalls (I)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -»> Genetic Toxicity -3
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 97 <OR> TA 98
Prediction plot:

Read-across prediction for Gene mulation, based on 21 values
bserved: Megative (x5), Positive (x3]; Predicted: Negative

Positve T @ L 1] 1 @e o L 3 ] *® ®

E

g

E

£ Equivacal T &

u

§

MNegative |- L] [ ] -oe @ L ] L ]
A B B S e e e e e e B B S e e A E
-5 1 5 1 L5 2 L3 3

logy Ko

Calculation approach (OECD principle 2 - Unambiguous algerithm): takes the highest mode valus from
the nearest 5 neighbours

Active descriptor; log Kow (calculated)

Data usage: All valuss™

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Prediction details (I)

Predicted value: 244 mg/L, conf.range: (35.4 ; 452) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information - Aquatic
Toxicity -> Daphnia magna -> LC50 -> Mortality -> Animalia {animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Read-acrow prediction for LSO, based on 2 values
Predicted: 244 mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 2 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (T)
Predicted value: 202 mgfL, confrangs: (-81.7 ; 486) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Agquatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia {animals) -> Chordata (chordates) -
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Trend analysis prediction for LC50, based on 41 values
Predicted: 202 mag)/L
Meatel squatinn: LC50 = 345 [£702) 790 [280.2) * log Ko, sl
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Madel equation; LCS50 = 246 {£102) -79.0 (£40.2) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 41; count of data points

R2 = 0.289; coefficient of detemination

R2adj = 0.270; adjusted coefficient of detemination

SSR = 7.03E5; sum of squared residuals

= = 131; sample standard deviation of residuals

F = 15.8; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 8

6-Metoksibenzotiazol-2-ylamin QSAR tahmin detaylar
Cilt Tahrisi/Korozyonu

Prediction detalls (I)

Predicted value: 0.893 , confrange: (-1.85; 3.63) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -> in Vivo -2 Skin ->» Primary Irritation Index

Prediction plot:
Read-across prediction for Primary britation lndex, based on 6 values
Predicted: 2653
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)
Predicted value: 26.4 , conf.rangs: (-72.9 ; 126) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards - Irvitation [
Corrosion - in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 5 values
Predicted: 264
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) valus is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value: 17.8 %, confrange: (-43.9 ; 79.5) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -»> Sensitization ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC3, based on 5 values
Fredicted: 178 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Positive

Predicted endpaoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 98

Prediction plot:
Raad-aross prediction for Gene mutation, based on 3 values
Observed: Positive (x5); Predicted: Positive
Pasitive T L o T T T T @

H

4

£ Equivocal

H

d

MNegative T

T ™ T T T | T I T | T I
LE:] .53 13 1.95 2 205 a1
log Bow

Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 3 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values™®

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Atik Su Toksisitesi

Prediction details (1)

Predicted value: 618 mg/L, confrange: (-1.68E3 ; 2.92E3) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotexicological Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 03 values
Predicted: 616 mg/L
Mode! equaton: E050 = 1.56E3 |2447) -335 (£112) * log Kow, mail
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: EC50 = 1.56E3 (+447) -335 (+112) * log Kaw, mgjL

Active descriptor; log Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 93; count of data points

R2Z = 0.280; coefficient of detemination

R2adj = 0.272; adjusted coefficient of detemination

SSR = 1.21E8; sum of squared residuals

= = 1,14E3; sample standard deviation of residuals

F = 35.3; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 104 mgjL, confrrange: (-427 ; 635) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecctoxicological Information -> Aguatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopterygii {ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LC50, based on 7 values
Predicted: 104 mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 7 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK9
Basic Red 46 QSAR tahmin detaylari

Cilt Tahrisi/Korozyonu

Prediction details (1)

Predicted value: 3.46 , conf.range: (-1.01 ; 7.94) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -> in Vivo -2 Skin -> Primary Irritation Index

Prediction plot:
Read- prediction for Primary brritation Index, based on 5 values
Predicted: 3.46
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)

Predicted value: 56.3
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation /
Corrosion -> in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 1 values
Predicted: 56.3
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Dalta usage: Arithmetic mean (average) value*

“When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction detalls (I)

Predicted value: 32.2 %, confrange: (-75.3 ; 140) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC3, based on 5 values
Predicted: 32.2 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When muliiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction detalls (1)

Predicted value: Negative

Pradicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With S8 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 97 <OR> TA 98
<OR> TA 98(1,8-DNP6) <OR> TA 98(NR)

Prediction plot:
Read-across prediction for Gene mulation, based on 26 values
Predicted: Megative
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: All valuss*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 10.8 mgfL, conf.range: (-34.2 ; 55.8) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -» Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC30, based on 12 values
Predicted: 108 mgy/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: ECS0 = 59.7 (£54.5) -12.1 (£14.5) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 12; count of data points

R2 = 0.258; coefficient of detemination

R2adj = 0.184; adjusted coefficient of detemination

SSR = 3.71E3; sum of squared residuals

= = 17.6; sample standard deviation of residuals

F = 3.48; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 10
Basic Yellow 28 QSAR tahmin detaylari

Goz Tahrisi

Prediction detalls (I)

Predicted value: 36.4 , conf.range: (-34.9 ; 108) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Drritation [
Corrosion -> in Vivo -> Eye -> MMAS

Prediction plot:
Read-acress prediction for MIMAS, based on 6 values
Predicted: 36.4
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest & neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Cilt Hassaslasmasi

Prediction details (I)

Predicted value: 28.7 %, confrange: (-95.5; 153) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards ->» Sensitisation ->
EC3 -> LLMA -> in Vivo -> Skin

Prediction plot:

Read-across prediction for BC3, based on 5 values
Predicted: 28.7 %
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

“When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Mutajeniklik (S9 Varliginda)

Prediction detalls (T)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> No Strain Info <OR> TA 100 <OR> TA 102 <OR> TA 1535 <OR> TA 1537 <OR>
TA 1538 <OR> TA 7004 <OR> TA 97 <OR> TA S8

Prediction plot:
Read-across prediction for Gene mutation, based on 72 values
Predicted: Negative
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 12 neighbours

Active descriptor: log Kow (caloulated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations

Daphnia’da Akut Su Toksisitesi

Prediction detalls ()

Predicted value: 5.38E8 mg/L, conf.range: (-4.68E3 ; 5.76E9) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> LC50 -> Mortality -> Animalia {(animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for LC50, based on 3 values
Predicted: 53868 mg/L
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Calculation approach (OECD principle 2 - Unambiguous algerithm): Linear approximation
Model equation; LCS50 = 5.31E8 (+3.42E9) + 5.71E6 (+9.2E8) * log Kow, ma/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 5; count of data points

R2 = 1.3E-4; coefficient of detemination

R2adj = -0.333; adjusted coefficient of detemination

SSR = 6.02E18; sum of squared residuals

= = 1.1E9; sample standard deviation of residuals

F = 3.9E-4; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Baliklarda Akut Su Toksisitesi

Prediction details (I)

Predicted value: 7.84 mg/L

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Agquatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -3
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LC30, based on 1 values
Predicted: 7.84 mgfL
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Data usage: Anthmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 11
Dispers Blue 291 QSAR tahmin detaylar1

Cilt Tahrisi/ Korozyonu

Prediction details (I)

Predicted value: 1.89 , conf.range: (1.13 ; 2.65) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
Corrosion -> in Vivo -> Skin - Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Irritation Index, based on 5 values
Predicbed: 1.89
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalils (I)
Predicted value: 12.3 , confrange: (-62.6 ; 87.2) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -> in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 3 values
Predicted: 12.3
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value: 15.4 %, conf.orange: (-43.2 ; 73.9) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitization ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:

Read-across prediction for ECZ, based on 5 values
Predicted: 15.4 %

100 X X ] "
%50— u-.: .' ®
g% A P
] e o_o:-% L)
U '. X ® :* L
o . ‘fnnm;jn’:- =

Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (T)

Predicted value: Positive
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -3
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 98

Prediction plot:
Fead-aoross prediction for Gene mutation, based on 1 values
Predicted: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values™

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 1.02 mgfL

Predicted endpoint (OECD Prindple 1 - Defined endpaint): Ecotoxicological Information -3 Aquatic
Toxicity -> Daphnia magna ->» EC50 -> Mortality -> Animalia (animals) - > Arthropoda (arthropods) ->
Branchiopoda (branchiopeds) -> 48 h

Prediction plot:
Read-across prediction for EC50, based on 1 values
Predicted: 1.02 mg/L
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Caleulation approach (OECD principle 2 - Unambigucus algerithm): takes the arithmetic mean (average)
value from the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 12
Dispers Brown 19 QSAR tahmin detaylari

Cilt Tahrisi/ Korozyonu

Prediction details (1)

Predicted value: 2.37 , conf.range: (-3.07 ; 7.81) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation |
(Corrosion -> in Vivo -> Skin -> Primary Irritation Index

Prediction plot:
Read-acress prediction for Primary britation Index, based on 5 values
Predicted: 237
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))|
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arthmetic mzan (average) value™

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalls (I)
Predicted value: 12.3 , conf.range: (-62.6 ; 8§7.2) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [/
[Corrosion -3 in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS. based on 3 values
Predicted: 12.3
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value: 15.4 %, conforange: (-43.2 ; 73.9) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitization ->
EC3 -» LLNA -> in Vivo -> Skin

Prediction plot:

Read-across prediction for EC3, based on 5 values
Predicted: 15.4 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Positive
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
‘With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vibro -> TA 100 <OR> TA 102 <OR> TA 104 <OR> TA 98 <OR> TA 98(1,8-DNP6} <OR>

TA 98(NR)

Prediction plot:
Read-across prediction for Gene mutation, basad on 22 values
Predicbed: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 9 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values™

*“When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction detalls (1)
Predicted value: 23.9 mg/L, conf.range: (-289 ; 337) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 67 values
Predicted: 23.9 mg/L
Mogel eguation: EC50 = 194 (£71.5) -13.8 {£138) " log Kow, mg/L
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: ECS0 = 114 (+71.5) -13.8 (+13.8) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™®

Statistics of the prediction model:

N = 67; count of data points

R2 = 0.0582; coefficient of detemination

R2adj = 0.0437; adjusted coefficient of detemination

SSR = 1.56E6; sum of squared residuals

s = 153; sample standard deviation of residuals

F = 4.01; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction details (I)

Predicted value: 202 mgfL, confrange: (-1.15E3 ; 1.56E3) at 95.0%

Predicted endpoint (DECD Principle 1 - Defined endpoint): Ecotoxicological Information - Aquatic
Toxicity -> Pimephales promelas -> LS50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopterygii (ray-finned fishes, spiny rayed fishes) -> 96 h

Prediction plot:
Fead-across prediction for LC30, based on 3 values
Fredicted: 202 mag/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))|
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations
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EK 13
Dispers Brown 27-1 QSAR tahmin detaylar1

Cilt Tahrisi/ Korozyonu

Prediction detalls (1)

Predicted value: Mildly irritating
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -> Skin -> in Vivo -> Primary Irvitation Index

Prediction plot:
Read-across prediction for Primary Initation Index, based on 7 values
Predicted: Mildly irmitating
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations

Cilt Hassaslasmasi

Prediction detalls (I)

Predicted value: Positive
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-acress prediction for ECZ2, based on 5 values
Predicied: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Positive

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards ->» Genetic Toxicity -
With 59 - Salmaonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (=.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 102 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 98
Prediction plot:

Read-across prediction for Gena mutation, based on 21 values
Prediched: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values™

*When multple values are available for the same chemical, all of them are taken individually in
prediction calculations

Daphnia’da Akut Su Toksisitesi

Prediction detalls (I)
Predicted value: 2.77 mg/L, conf.range: (0.289 ; 5.24) at 95.0%
Predicted endpoint {OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Agquatic
Toxicity -> Daphnia magna -> LC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Read-across prediction for LC50, based on 5 vahies
Predicted: 2.77 mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Baliklarda Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 32.2 mg/L, conf.range: (-90.9 ; 155) at 95.0%:

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -3
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LC50, based on 5 values
Predicted: 32.2 nu_],‘L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
walue from the nearest 5 neighbours

Active descriptor: log Kow (caloulated)

Data usage: Arithmetic mean (average) value?*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is

taken in prediction calculations
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EK 14
Disperse Blue 79 QSAR tahmin detaylari

Cilt Tahrisi/ Korozyonu

Prediction detalls (I)

Predicted value: 2.80 , conf.range: (-1.73 ; 7.33) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation |
Corrosion -> in Vivo -> Skin -> Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Iritation Index, based on 5 values
Predicted: 280
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)
Predicted value: 15.2 , conf.range: (-42.8 ; 73.3) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
Corrosion -> Eye -> in Vivo -> MMAS

Prediction plot:
Read-acress prediction for MMAS, based on 3 values
Predicted: 15.2
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) valug®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value; 16.9 %, conf.range: (-46.2 ; 80.0) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitization ->
EC3 -> LLNA -> in Vivo -3 Skin

Prediction plot:
Read-across prediction for EC3, based on 5 values
Predicted: 16.9 %
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
With 59 -> Salmonella typhimurium - Gene mutation -» Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 102 <OR> TA 1535 <OR> TA 1537 <OR> TA 98 <OR> TM 677
Prediction plot:

Read-across prediction for Gene mutation, based on 18 values
Fredicted: Negative
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 9 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction details (I)

Predicted value: 145 mgfL, confurange: (-3.18E3 ; 3.47E3) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicalogical Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortzlity -> Animalia {animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 108 values
Predicted: 145 mg/L
Moded sgustion: ECSD = 672 (£528] 706 (2178 log Kow, maidl
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: EC50 = 672 (£548) -105 (£118) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 108; count of data points

R2 = 0.0282; coefficient of detemination

R2adj = 0.0191; adjusted coefficient of detemination

SSR = 2.96E8; sum of sguared residuals

= = 1.65E3; sample standard deviation of residuals

F = 3.08; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction details (I)

Predicted value: 100 mg/L
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> LC50 -> Mortality -> Zebra fish {Brachydanio rerio) -> 96 h

Prediction plot:
Read-across prediction for LC50, based on 1 valwes
Predicted: 100 mog/L
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(Calculation approach (OECD principle 2 - Unambiguous algerithm): takes the arithmetic mean {average))
value from the nearest 1 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When muliiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 15
Disperse Blue 823 QSAR tahmin detaylari

Cilt Tahrisi / Korozyonu

Prediction details (I)

Predicted value: 3.54 , conf.range: (-0.150; 7.24) at 95.0%
Predicted endpoeint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
Corrosion -> in Vivo -> Skin -> Primary Initation Index

Prediction plot:
Read-acress prediction for Primary brritation Indes, based on § values
Predicted: 2.54
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average)
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (1)

Predicted value: 2.40 , conf.range: (-1.50 ; 6.30) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation |
(Corrosion ->> Eye -> in Vivo -> MMAS

T
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Prediction plot:
Read-across prediction for MMAS, based on 5 values
Predicted: 2.40
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction detalls (I)
Predicted value: 32.2 %, confuoange: (-75.3 ; 140) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitization ->
EC3 -> LLMA -> in Viva -> Skin

Prediction plot:
Read-across prediction for EC3, based on 3 values
Predicted: 322 %
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Negative
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
'With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> No Strain Info <OR> TA 100 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR>
TA 97 <OR> TA S8

Prediction plot:
Read-across prediction for Gene mutation, based on 75 values
Predicted: Negative
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 20 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Dapnia’da Akut Su Toksisitesi

Prediction details (I)

Predicted value: 0.0820 mg/L

Predicted endpoint {OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Agquatic
Toxicity -> Daphnia magna -> LCS0 for parental daphnia -> Mortality -> Animalia (animals) -»>
Arthropoda (arthropods) -> Branchiopoda (branchiopods) -> 21 d

Prediction plot:
Read-across prediction for LC50 for parental daphnia. based on 1 values
Predicted: 0.0B20 mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 1 neighbours

Active descriptor; log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (1)

Predicted value: 100 mg/L
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Zebra fish (Brachydanio rerio) -> LC50 -> Mortality -> 96 h

Prediction plot:
Read-across prediction for LCS0, based on 1 values
Predicted: 100 mo/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 1 neighbours

Active descriptor: log Kow {calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 16
Disperse Orange 30 QSAR tahmin detaylari
Cilt Tahrisi / Korozyonu

Prediction details (I)

Predicted value: 2.73 , conf.range: (-0.355 ; 5.82) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -> in Vivo -> Skin -> Primary Irritation Index

Prediction plot:
Pomaed - prediction for Primary lritation Index, based on 5 values
Predicted: 2.73
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))|
value from the nearest 5 neighbours

\Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

“When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)

Predicted value: 19.3 , conf.range: (-60.7 ; 99.2) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
Corrosion -> in Vive -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 5 valwes.
Predicted: 19.3
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Calculation approach (DECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction detalls (I)

Predicted value: 13.9 %, conf.range: (-23.8 ; 51.6) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLMA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC3, based on 5 values
Predicted: 13.9 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average} value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction detalls (I)

Predicted value: Negative
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards - Genetic Toxicity -3
‘With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 102 <OR> TA 104 <OR> TA 1535 <OR> TA 1537 <OR> TA 153
<OR> TA 97 <OR> TA S8

Prediction plot:
Read-across predicion for Gene mutation, based on 70 values
Predicted: Megative
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 12 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values®

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Dapnia’da Akut Su Toksisitesi

Prediction details (I)

Predicted value; 37.8 mg/L, confrange: (-274 ; 350) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -» EC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) -
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 67 values
Predicted: 37.6 mgy/L
Mol eguation: ECS0 = 134 (£71.5) -13.8 |£128) * log Kow. mgJL
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: EC50 = 114 (£71.5) -13.8 (£13.8) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 67; count of data points

R2 = 0.0582; coefficient of detemination

R2adj = 0.0437; adjusted coefficient of detemination

SSR = 1.56E6; sum of squared residuals

s = 153; sample standard deviation of residuals

F = 4.01; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 203 mg/L, confrange: (-1.15E3 ; 1.56E3) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotexicological Information -> Aguatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopterygii (ray-finned fishes, spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LC50, based on 5 values
Predicted: 203 mg/L
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean {(average) value is
taken in prediction calculations
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EK 17
Disperse Yellow 241 QSAR tahmin detaylari
Goz Tahrisi

Prediction details ()

Predicted value: 16.0 , conf.range: (-43.7 ; 75.8) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irvitation [
Corrosion -> Eye -> in Vivo -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 5 values
Predicted: 16.0
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Cilt Hassaslasmasi

Prediction details (I)
Predicted value: 41.9 %, conf.range: (-51.8 ; 136) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLMNA -> in Vivo -> Skin
Prediction plot:

Read-across prediction for EC3, based on 6 values
Predicted: 41.9 %
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 6 neighbours

\Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Mutajeniklik (S9 Varliginda)

Prediction detalls (I)

Predicted value: Negative
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -3
'With 59 -> Salmonella typhimurium -> Gene mutation -» Bacterial Reverse Mutation Assay (2.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 102 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 97
<0R> TA 97A <OR> TA 98

Prediction plot:
Read-acroes prediction for Gene mutation, based on 103 values
Predicted: Megative
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 23 neighbours

Active descriptor; log Kow (calculated)

Data usage: All values™

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations

Dapnia’da Akut Su Toksisitesi

Prediction detalls (I)
Predicted value: 58.6 mg/L, confaange: (-24.3 ; 141) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortslity -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 16 values
Predicted: 8.6 mg/L
Model eouation: EC30 = 105 {3990 -17.7 [£123) " log Kow, ma/L
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Madel equation; EC50 = 105 (£39.9) -17.7 (+12.3) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 16; count of data points

R2 = 0.404; coefficient of detemination

R2adj = 0.361; adjusted coefficient of detemination

5SR = 1.97E4; sum of squared residuals

s = 35.1; sample standard deviation of residuals

F = 9.48; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations
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EK 18
N,N-Dihidroksietil-3-amino-4-anisidin QSAR tahmin detaylar1

Cilt Tahrisi / Korozyonu

Prediction details (I)

Predicted value; 1.04 , conf.range: (-2.68 ; 4.75) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation |
Corrosion -> in Vivo -> Skin -> Primary Irritation Index

Prediction plot:
Read-acress prediction for Primary britation Index, based on 5 values
Predicted: 1.04
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))|
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalils (T)
Predicted value: 32.6 ; conf.range: (-58.6 ; 124) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation |
(Corrosion - in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS. based on 5 values
Predicted: 32.6
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

\Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean {average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value: 24.2 %, conforange: (-33.7 ; 82.0) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitization -»
EC3 -» LLMA -> in Vivo -> Skin

Prediction plot:

Read-across prediction for EC3, based on 5 values
Predicted: 24.2 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
valua from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arthmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction detalils (I)

Predicted value: Negative
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -
‘With 9 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -= in Vitro -> TA 100 <OR> TA 104 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 98
Prediction plot:

Read-across prediction for Gene mutation, based on 17 values
Predicted: Negative
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor;: kog Kow (calculated)
Data usage: All values™

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction details (I)

Predicted value: 526 mg/L, conf.rangs: (-2.86E3 ; 3.91E3) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicolagical Information -> Agquatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropeda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 105 values
Predicted: 526 mg/fl
Modei egustion: ELE0 = 674 (£556] 104 (21200 ™ log Kow, ma/l
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation; EC50 = 674 (£556) -104 (£120) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 105; count of data points

R2 = 0.0277; coefficient of detemination

R2adj = 0.0183; adjusted coefficient of detemination

SSR = 2.95E8; sum of squared residuals

= = 1.68E3; sample standard deviation of residuals

F = 2.94; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction details (T)
Predicted value: 630 pg/L, confrange: (609 ; 770) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -3
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LCS0, based on 2 values
Predicted: 0,600 mogy/l
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average)
value from the nearest 2 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 19
N-Benzil,N-Metilanilin QSAR tahmin detaylar1

Cilt Tahrisi / Korozyonu

Prediction detalls (I)

Predicted value: 2.70 , conf.range: (0.452 ; 4.96) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpaint): Human Health Hazards -> Irritation /
(Corrosion -> in Vivo -> Skin -> Primary Iivitation Index

Prediction plot:
Read- prediction for Primary Irritation Index, based on 6 values
Predicted: 2./0
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest & neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

“When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)

Predicted value: 54.9 , conf.range: (24.7 ; 85.2) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation /
Corrosion -2 in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 2 values
Fredicted: 54.9
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Calculation approach (OECD principle 2 - Unambiguous algetrithm): takes the arithmetic mean (average))
walue from the nearsst 2 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmatic mean {(average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (1)

Predicted value: 24.3 %, confrange: (-54.6; 103) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for BC3, based on 5 values
Predicted: 24.3 %
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)|
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Tooicity -3
'With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -» in Vitro -> No Strain Info <OR> TA 100 <OR> TA 102 <OR> TA 104 <OR> TA 1535 <OR>
TA 1537 <OR> TA 1538 <OR> TA 87 <OR> TA 97A <OR> TA 98

Prediction plot:
Read-across prediction for Gene mutation, based on 25 values
Predicted: Negative
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, zll of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction details (1)

Predicted value: 357 mg/L, confurange: (-1.94E3 ; 2.66E3) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 93 values
Predicted: 357 mg/lL
Mool eouation: ECE0 = 1,502 [2447) 225 (£112] * log Kow, mgfL
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: ECS0 = 1.56E3 (+447) -335 (*112) * log Kow, ma/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 93; count of data points

R? = 0.280; coefficient of detemination

RZadj = 0.272; adjusted coefficient of detemination

SSR = 1.21E8; sum of squared residuals

= = 1.14E3; sample standard deviation of residuals

F = 35.3; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) valus is
taken in prediction calculations
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EK 20
N-siyano Etil N-Benzil Anilin QSAR tahmin detaylari

Cilt Tahrisi / Korozyonu

Prediction detalls (I)

Predicted value: 1.25 , conf.range: (-2.23 ; 4.73) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -2 in Vivo - Skin -> Primary Iritation Index

Prediction plot:
Read-across prediction for Primary lrritation Indes, based on 5 values
Predicted: 1.25
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

“When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (1)
Predicted value: 14.7 , conf.range: (-62.9 ; 92.3) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
[Corrosion - in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 6 values
Predicted: 147
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)|
value from the nearest 6 neighbours

\Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)

Predicted value: 40.7 %, confrange: (-76.6 ; 158) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitization ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:

Read-across prediction for EC3, based on 5 values
Predicted: 40.7 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction detalls (I)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -3
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.0. Ames
Test) -> in Vitro -> TA 100 <OR> TA 1535 <OR> TA 1537 <OR>» TA 1538 <OR> TA 97 <OR> TA 98
Prediction plot:

Read-across prediction for Gene mutation, based on 42 values
Predicted: Negafive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 7 neighbours

Active descriptor; log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction details (I)

Predicted value: 521 mg/L, confrange: (-1.78E3 ; 2.B2E3) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for ECH0, based on 932 values
Predicted: 521 mg/L
Mods! amsstion: EC50 = 1.56E3 | 2847) -115 (£112] * Iog Kow. mgfl
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: ECS0 = 1.56E3 (£447) -335 {£112) * log Kow, mgj/L

Active descriptor: lbog Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 93; count of data points

R2 = 0.280; coefficient of detemination

R2adj = 0.272; adjusted coefficient of detemination

SSR = 1,21EB; sum of squared residuals

= = 1.14E3; sample standard deviation of residuals

F = 35.3; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 21
N-Siyanoetilasetoksietilanilin QSAR tahmin detaylar1

Cilt Tahrisi / Korozyonu

Prediction details (I)

Predicted value: 1.87 , conf.range: (-4.59 ; 8.34) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Initation [
(Corrosion -> in Vivo -2 Skin -»> Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Irritation Index, based on 5 values
Predicted: 187
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction detalls (I)

Predicted value: 33.2 , conf.arange: (-51.0 ; 117) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
[Corrosion -> in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 6 values
Predicted: 33.2
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction detalls (T)

Predicted value: 18.2 %, conforange: (-42.0; 78.4) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Hezith Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Mmspreﬂﬁmmfan(! based on 3 values
Predicted: 182 %
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean {average)|
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Daphnia’da Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 90.4 mg/L, conf.range: (-223 ; 404) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) -»
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC30, based on 67 values
Predicted: %04 mo/L
Model enuarion: ECS0 = 114 i4771.6] -128 [+128) * fng Kow. mo/L
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: EC50 = 114 (271.5) -13.8 (£13.8) * log Kow, mgjL

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

Statistics of the prediction model:

N = 67; count of data points

R2 = 0.0582; coefficient of detemination

R2adj = 0.0437; adjusted coefficient of detemination

SSR = 1.56E6; sum of squared residuals

s = 153; sample standard deviation of residuals

F = 4.01; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Baliklarda Akut Su Toksisitesi

Prediction details (I)
Predicted value: 97.6 mg/L, conf.range: (-302 ; 497) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aquatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -» Chordata (chordates) -3
Actinopteryagii (ray-finned fishes,spiny rayed fishes) -> 96 h

|Prediction plot:
Read-across prediction for LC50, based on 5 values
Predicted: 97.6 magiL
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearsst 5 neighbours

Active descriptor: log Kow (calculated)

|Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) valus is
taken in prediction calculations
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EK 22
Orange 73-1 QSAR tahmin detaylar

Cilt Tahrisi / Korozyonu

Prediction detalls (I)
Predicted value: 3.14 , conf.range: (-0.895 ; 7.17) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint); Human Health Hazards -> Irritation /[
(Corrosion -> in Wivo -> Skin -> Primary Irritation Index

Prediction plot:
Read-acioss prediction for Primary britation Indes, based on 5 values
Predicted: 3.14
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value*

*When muliiple values are available for the same chemical, their arithmetic mean (average) valus is
taken in prediction calculations

Goz Tahrisi

Prediction detalils (I)
Predicted value: 19.3 , conf.range: (-60.7 ; 99.2) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation /
(Corrosion -2 in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 5 values
Predicted: 19.3
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction detalls (1)

Predicted value: 20.6 %, conf.range: (-31.8 ; 73.0) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for BC3, based on 5 values
Predicted: 206 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Towicity -
'With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 102 <OR> TA 104 <OR> TA 1535 <OR> TA 1537 <OR> TA 153
<DR> TA 97 <OR>TA 98

Prediction plot:
Read-across prediction for Gene mutation, based on 58 values
Predicted: Negative
Positive T [@eeseengi - & =l ®

k|

EEnuwccal 1+ [elelecieskes -l a

H

)

ol

Megative T @ @ 0 O i

| B

Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 16 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values™

*When multiple values are available for the same chemical, zll of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction detalils (I)

Predicted value: 37.4 mg/L, conf.range: (-317 ; 392) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Agquatic
Toxicity -> Daphnia magna -> LC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for LC50, based on 62 values
Predicted: 37.4 L
Miodal aguation: LC50 = 138 (=7T24| -77.3 {275.00 * log Fow, mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: LC50 = 136 (+72.4) -17.3 {215.0) * log Kow, mgjL
Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 62; count of data points

R2 = 0.0808; cosfficient of detemination

R2adj = 0.0655; adjusted coefficient of detemination

SSR = 1.B4E6; sum of squared residuals

s = 172; sample standard deviation of residuals

F = 5.27; Fisher function

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (I)
Predicted value: 203 mg/L, confrange: (-1.15E3 ; 1.56E3) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Pimephales promelas -> LCS0 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-acrows prediction for LC50, based on 5 values
Predicted: 203 mgiL
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Calculation approach (OECD principle 2 - Unambiguous algerithm): takes the arithmetic mezan (average),
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 23
p-Asetanisidid, 3’-amino- QSAR tahmin detaylar1
Cilt Tahrisi / Korozyonu

Prediction details (I)

Predicted value: 2.00 , conf.rangs: (2.00 ; 2.00) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
Corrosion -> Skin -> in Vivo -> Primary Irritation Index

Prediction plot:
Read-across prediction for Primary Iritation Index, based on 5 values
Predicted: 2.00
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

FWhen multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (T)
Predicted value: 38.2 , conf.range: (-5.54 ; 81.9) at 95.0%
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
Corrosion -> in Vivo -> Eye -> MMAS

Prediction plot:
Read-acress prediction for MIMAS, based on § values
Predicted: 36.2
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))|
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arthmetic mesan (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction detalls (I)

Predicted value: 13.1 %, conf.range: (-50.3 ; 76.6) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -»> Sensitisation ->
EC3 -> LLMNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC3, based on 5 values
Predicked; 13.1 %
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arthmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (I)

Predicted value: Positive

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -3
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 104 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 98
<0OR> YG 1024

Prediction plot:
Read-across prediction for Gene mutation, based on 19 values
Observed: Positive (x2); Predicted: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 4 neighbours

Active descriptor: log Kow (calculated)

Data usage: All values*

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 244 mgfL, confrange: (35.4 ;452) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity ->> Daphnia magna -> LC50 -> Mortality -> Animalia (animals) -> Arthropoda (arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Read-scross prediction far LUS, based on 2 values
Predicted: 244 mog/l
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 2 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction details (I)
Predicted value: 400 mg/L, conf.range: (-199 ; 998) at 95.0%
Predicted endpaint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Agquatic
Toxicity -> LC50 -> Maortality -> Morone saxatilis <OR> Oryzias latipes -> Animalia (animals) ->
Chordata (chordates) -> Actinopteryaii {ray-finned fishes,spiny rayed fishes) -» 96 h
Prediction plot:

Read-across prediction for LCS0, based on 5 values

Predicted: 400 mgfL
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average))|
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value™

*When multiple values are available for the same chemical, their arithmetic mean {average) value is
taken in prediction calculations
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EK 24
Red BS P/C QSAR tahmin detaylari

Cilt Tahrisi / Korozyonu

Prediction detalls (I)

Predicted value: 3.54 , conf.range: (-0.150 ; 7.24) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Drritation [
(Corrosion -> in Wivo -> Skin -> Primary Irvitation Index

Prediction plot:
Read-across prediction for Primary britation Index, based on 6 values
Predicted: 3.54
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(Calculation approach (DECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 6 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Goz Tahrisi

Prediction details (I)

Predicted value: 2.40 , conf.range: (-1.50 ; 6.30) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Irritation [
(Corrosion -> in Vivo -> Eye -> MMAS

Prediction plot:
Read-across prediction for MMAS, based on 3 values
Predicted: 2.40
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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Cilt Hassaslasmast

Prediction details (I)
Predicted value: 32.2 %, confrange: (-75.3 ; 140) at 95.0%
Predicted endpaint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Sensitisation ->
EC3 -> LLNA -> in Vivo -> Skin

Prediction plot:
Read-across prediction for EC3, based on 5 values
Predicted: 322 %
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
value from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Mutajeniklik (S9 Varliginda)

Prediction details (1)

Predicted value: Negative

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity ->
With 59 -> Salmonella typhimurium -> Gene mutation -> Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> No Strain Info <OR> TA 100 <OR> TA 1535 <DR> TA 1537 <OR> TA 1538 <OR>
TA 97 <OR> TA 98

Prediction plot:
Read-across prediction for Gene mutation, based on 74 values
Predicted: Negative
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Calculation approach (OECD principle 2 - Unambiguous algorithm); takes the highest mode value from
the nearest 19 neighbours

Activa descriptor: log Kow (calculated)

Data usage: All values™

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Daphnia’da Akut Su Toksisitesi

Prediction detalls (1)

Predicted value: 23.1 mg/L, conf.rangs: (-280; 327) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Daphnia magna -> EC50 -> Mortality -> Animalia (animals) -> Arthropeda {arthropods) ->
Branchiopoda (branchiopods) -> 48 h

Prediction plot:
Trend analysis prediction for EC50, based on 48 values
Predicted: 23.1 mg/L
Maodel sguakion: ECS0 = 112 (L£06{ 140 [£15.2) 7 log Kow. mg/L
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: EC50 = 112 (+45.6) -14.8 (+15.2) * log Kow, mg/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 48; count of data points

R2 = 0.0768; coefficient of detemination

R2adj = 0.0567; adjusted coefficient of detemination

S5R = 9.63E5; sum of squared residuals

= = 142; sample standard deviation of residuals

F = 3.82; Fisher function

*When muliiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction detalls (I)

Predicted value: 32.2 ma/L, confrangs: (-90.9 ; 155) at 95.0%

Predicted endpoint (OECD Principle 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -
Actinopterygii (ray-finned fishes,spiny rayed fishes) -> 96 h

Prediction plot:
Read-across prediction for LC30, based on 3 values
Predicted: 32.2 mg/L
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)
wvalue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

*When multiple values are available for the same chemical, their arithmetic mean (average) value is
taken in prediction calculations
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EK 25
Dispers Yellow 27 QSAR tahmin detaylar1

Cilt Tahrisi / Korozyonu

Prediction details (1)

Predicted value: 1.89 , conf.range: (1.13; 2.65) at 95.0%

Predicted endpoint (DECD Principle 1 - Defined endpaint): Human Health Hazards -> Irritation [
Corrosion -> Primary Ivitation Index -> in Vivo -> Skin

Prediction plot:
Read-across prediction for Primary Irritation Indesx, based on § values
Predicted: 1.89
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the arithmetic mean (average)|
walue from the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value®

*When multiple values are available for the same chemical, their arithmetic mean {(average) valus is
taken in prediction calculations

Cilt Hassaslasmast

Prediction detalls (I)

Predicted value: Positive
Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards ->» Sensitisation ->
EC3 -> LLNA -> in Wivo -> Skin

Prediction plot:
Read-across prediction for EC3, based on 6 values
Predicted: Positive
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Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)
Data usage: All valuss™

*When muliiple values are available for the same chemical, all of them are taken individually in
prediction calculations
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Mutajeniklik (S9 Varliginda)

Prediction detalls (I)

Predicted value: Positive

Predicted endpoint (OECD Principle 1 - Defined endpoint): Human Health Hazards -> Genetic Toxicity -3
'With 59 -> Salmonella typhimurium -> Gene mutation - > Bacterial Reverse Mutation Assay (e.g. Ames
Test) -> in Vitro -> TA 100 <OR> TA 102 <OR> TA 1535 <OR> TA 1537 <OR> TA 1538 <OR> TA 98
Prediction plot:

Read-across prediction for Gene mutation, based on 21 values
Predicted: Positive
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(Calculation approach (OECD principle 2 - Unambiguous algorithm): takes the highest mode value from
the nearest 5 neighbours

Active descriptor: log Kow (calculated)

Data usage: All valuss™

*When multiple values are available for the same chemical, all of them are taken individually in
prediction calculations

Baliklarda Akut Su Toksisitesi

Prediction details (I)
Predicted value: 408 mg/L, confrange: (-4.34E3 ; 5.16E3) at 95.0%
Predicted endpeint (OECD Princdple 1 - Defined endpoint): Ecotoxicological Information -> Aguatic
Toxicity -> Pimephales promelas -> LC50 -> Mortality -> Animalia (animals) -> Chordata (chordates) -5
Actinopterygii (ray-finned fishes, spiny rayed fishes) -> 96 h

Prediction plot:
Trend analysis prediction for LC50, based on 42 values
Predicted: 408 mg/L
Model aquation: LES0 = 50d £707) -184 {2242 * Iog Kow moiL
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Calculation approach (OECD principle 2 - Unambiguous algorithm): Linear approximation
Model equation: LCS0 = 508 (£707) -14.4 (£242) * log Kow, ma/L

Active descriptor: log Kow (calculated)

Data usage: Arithmetic mean (average) value*

Statistics of the prediction model:

N = 42; count of data points

R2 = 3.62E-4; coefficient of detemination

R2adj = -0.0246; adjusted coefficient of detemination

SSR = 1.94EB; sum of squared residuals

= = 2.15E3; sample standard deviation of residuals

F = 0.0145; Fisher function

*When multiplz values ars available for the same chemical, their arithmetic mean (average) valus is
taken in prediction calculations
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Anadolu Lisesini Bitirdi. 2012 yilinda Hacettepe Universitesi Fen Fakiiltesi Kimya Béliimiinii

bitirdi. 2013 yilinda Hacettepe Universitesi Fen Bilimleri Enstitiisii Kimya Béliimii Organik

Kimya Anabilim Dalina Yiiksek Lisans Ogrencisi olarak kabul edildi. Yiiksek lisans

doneminde biri ilag¢ alaninda yiiksek lisans bursu olmak iizere 3 projede yer aldi:

TUBITAK 1002-212T235: Kantaron Flavonoidlerinin MAO-A Enzimine Baglanma
Ozelliklerinin Molekiiler Doking Y&ntemi ile Incelenmesi/ Biitge: 30.000 TL

BAP 014 D09 601 002-716: Kantaron Flavonoidlerinin MAO-A Inhibitér
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