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Database ISSMIC

Che cos’e?
UN CHEMICAL RELATIONAL DATABASE Micronucieus

Che cosa contiene?
566 sostanze testate al micronucleo in vivo

Trattamento dei dati?
4 tipologie di Overall Value:

- 190 sostanze Positive
- 97 sostanze| Negative I—»Toxicity Biomarker

- 48 sostanze Equivoche

231 sostanze Inconclusive
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Options 4
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W Biodegradation fragments (BioWIN MITI)
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by Structure Alerts for the in
vivo micronudleus assay in
rodents

» ) Estimate

Toxic Hazard

At least one positive structural alerts for the
micronucleus assay (Class 1)

No alerts for the micronucleus assay (Class IT)

Verbose explanation
TUrUCUUTErTIS VT
#8 QSA32.1,3-dialkoxy-benzene No
#8 QSA33.1-phenoxy-benzene No
B8 QSA34 H-acceptor-path3-H-
acceptor No
#8 QSA35 Oxolane No
#8 QSA36.Carbodiimides No

B8 QAny alert? At least one alert

fired? Yes Class

Protein binding Alerts
IDNA bindina Alerts
—_—
W Toxtree (Estimation of Toxic Hazard - A Decision Tree Approach) v3.10-1851-1525..  — O X
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FLUSSO DI LAVORO

REVISIONE DEL

PROFILER ISS AGGIORNAMENTO
(MN) ISSMIC
STATO DELL'ARTE DEL RICERCA NUOVE
PROFILER ISS (MN)  — SOSTANZE
TOXTREE
(v. 3.1.0)
Micronucleus
OASIS
PROFILER ISS (MN)
PREDITTIVITA’ POSITIVE | | VS CCXECVAM
DELLE ALLERTE — PROFILER OASIS
MN
TOXTREE (v. 3.1.0) ¢
VS QSAR TOOLBOX Micronucleus 120 SOSTANZE
ed) OASIS
SOSTANZE -
CASO STUDIO SA BENZIMIDAZOLICHE
— 32 NUOVA ALLERTA:
. ANALIS| DELLE FONTI DI
NUOVA DEFINIZIONE
CASO STUDIO DELL'ALLERTA U LETTERATURA (MORITA
SA10E SA 28 — BENZIMIDAZOLICHE ET lAL. 1997)
DEFINIZIONI
ALLERTE 51 SOSTANZE
CORRETTE NUOVE
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RISULTATI

Performance predittiva del Profiler in ISSMIC

TOXTREE v.3.1.0
Specificita
50% Sensi
bilita

2%
QSAR TOOLBOX v.4.3.1

Specificita

31% Sensi
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RISULTATI

SA (PROFTLERISS MN) SOSTANZE CON SA POSITIVE AL PREDITTIVIT A SOSTANZE CON S5A POSITIVE AL PREDITTIVIT A
MICRONUCLEQ POSITIVA (%) MICRONUCLEQ POSITIVA (%)

S5A1 0 0 0 0
S5A2 4 3 75 % 4 3 74 %
5A3 | 0 0 | 0 0
SA4 k) 3 100 % 3 3 100 %
SAS 4 4 100 % 4 4 100 %
S5A 6 0 0 0 0
SAT 13 12 92 % 13 12 92 %
SAI7 6 4 67 % 6 4 67%
SA 28 32 26 81 % 26 20 7%

SA 28 bis 4 2 50 % 4 2 50 %

SA 28 ter 1 0 0 1 0 0
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RISULTATI: CASO STUDIO SA 10

a,B-unsaturated carbonyls R2
R1 e R2;
gualsiasi atomeo / gruppo,
R: gualsiasi atomo/gruppo, — tranne le catene alchiliche
tranne OR, OH con C> 5 o anelli aromatici

0 R1

QSAR TOOLBOX R TOXTREE

Filter endpoint tree... v 1 [target] ¥ Toxtree (Estimation of Toxic Hazard - A Decision Tree Approach] v3.1.0-1851-1525442531402 - [} ®

File Edit Chemical Compounds Toxic Hazard Method Help

|_ a » |Chemical identifier |CC10C=CC{=0)C=10

by Structure Alerts for the in vivo
micronucleus assay in rodents
¥ | Estimate

Structure AT .--"&:%-__‘ Available structure attributes Toxic Hazard

— CAS Number 118-71-8 :[A}t least one positive structural alerts for the micronucleus assay (Class

—— CAS Smiiles relation High

—— Chemical name(s) 3-hydroxy-2-methyl-4H-pyran-4-one _ (DSBS e )

—— Composition

—— Molecular Formula C6H603

—— Predefined substance type Mono constituent Verbose explanation
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{*] Environmental Fate and Transport \ CicEarg izt : poppmy
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(] Profile NN 0 #8 QSA13 Hydrazine No  CC1OC=CC(=0)C=10

—{-] Endpoint Specific B8 QSA14.Aliphatic azo and azoxy No  CC1OC=CC(=0)C=10
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(=0)C=10 v

in vivo mutagenicity (Micronucleus) aj...

First Prev 1/1 HNext Last
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Primary aromatic amine,

H i H R: qualsiasi atomo/gruppo
hydroxyl & o eccetto:
; : : Aryl —N Aryl—N - composti di-sostituiti o con un acido
Amine and its derived 4 igint-hik: .
H 0—N carbossilico in orto come sostituente
esters oF R o \ composti con un gruppo solfonico (-
R SO4H) sullo stesso anello in cui si trova
or amine generating group: nitro gruppo
H,C Aryl an
223\
QSAR TOOLBOX e ox - TOXTREE
Filter endpoint tree.. Y 1 [target] ¥ Toxtree (Estimation of Toxic Hazard - A Decision Tree Approach) v3.1.0-1851-1525...  — [m] X
File Edit Chemical Compounds Toxic Hazard Method Help
< » Chemical identifier |C1=NC2=C(N1)C(=S)N=C(N2)N v | Got!
rine Available structure attributes . b_v w
Structure Toxic Hazard vivo micronucleus assay in
)\ rodents
4 J » ) Estimate
At least one positive structural alerts for the
— Additional Ids micronucleus assay (Class I)
+—— CAS Number 154-42-7 )
No alerts for the micronucleus assay (Class II)
+—— CAS Smiles relation Low
— Chemical name(s) 6-Thioguanine N
+—— Composition
+—— Molecular Formula CSH5NSS Structure diagram
— Predefined substance type Mono constituent

— SMILES

[ Parameters

(3 Physical Chemical Properties

[ Environmental Fate and Transport
(3] Ecotoxicological Information

() Human Health Hazards

Profile
Endpoint Specific
in vivo mutaaenicity (Micronucleus) al...
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NC1Nec2nc[nH)c2C(=S)N=1

171 M: Positive

H-a¢ceptor-path3-H-acceptor

Verbose explanation

.. QSA24.0.p unsaturated alkoxy No

#8 QSA25. Aromatic nitroso group No

8 QSA26.Aromatic ring N-oxide No
AZ7.NITO aromanc No

. QSA28 Primary aromatic amine,

hydroxyl amine and its derived esters (with

restrictions) No

dialkylamine No
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RISULTATI: CASO STUDIO SA 32

£
m pharmaceuticals [MD?;J

Review
Colchicine-Binding Site Inhibitors from Chemistry to
Clinic: A Review
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k1 ¥
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IMPORTANZA DEI GRUPPI METOSSI
NELL'ANELLO A DELLA COLCHICINA

COLCHICINA

]
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RISULTATI: CASO SA 34

H-acceptor-path3-H-acceptor
A H-bond-Acc 0.8
/ \ / Senza SA 34 e
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\ 0 0,2 0,4 0,6 0,8 1
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RISULTATI: NUOVA SA?

N HHM
I —<

H,C O . . .
3 " L. . . . .
Carbendazim Benzimidazoli Inibiscono la polimerizzazione della tubulina
(sito di legame non identificato)
Filter endpaint tree... ? .1 2 3 = 3 B 7 8 g
yo) o ' ) & O
Structure % }%‘ AP L oe o B ;? o Ay OQ
[5) Structure info
— Additional Ids EC Mumber2342... EC Number:2506... EC Number:2057... EC Number:2462... EC Number:2594... EC Number:2417...
—— CAS Number 10605-21-7 73590-58-6 31431-39-7 54020-12-8 148-79-8 24370-25-0 54965-21-8 17804-35-2 105650-23-5
—— CAS Smiiles relation High Maoderate High Lo High High High High Maderate
— Chemical name(s) 1h-benzimidazol-._Omeprazole™" _ Carbamic acid, (... Albendazole oxide 1H-Benzimidazol.,. 1-(1H-benzimida., [3-(Propylthio)-1.., [1-[(butylamina)... 2-Amino-Tmeth...,
—— Composition
—— Molecular Formula COHIMN302 CI1TH19N3035  C16H13N303 C12H15M3035  CI0HTN3S CEHENAO C12ZH15N3025  C14H18N403 C13H12N4
~— Predefined substance type Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mona constituent Mono constituent site
—— SMILES COC(=0)NcTnc2e.. COc cec2[nH]eln... COC(=0)Nec1nc2... CCC[S+]{[0-1)c1 e clcec2[nH]e(nel... NC[=0)NcTne2e.. CCCSclccc2[nH]... CCCONC(=0Inlc... Cnlc(Ninc2ncc(c...
Parameters
Physical Chemical Properties
Environmental Fate and Transport n
Ecotoxicological Information
(=] Human Health Hazards
-] Genetic Toxicity
=] in Vivo
{#] Micronucleus Assay 18/34 M: Positive M: Pasitive . M: Positive M: Positive M: Pasitive . M: Positive . M: Positive M: Positive W: Positive .

Profile
Endpoint Specific =
H-acceptor-path... H-ac -
1

in vivo mutagenicity (Micronucleus) al... acceptor-path... H-acceptor-path... H-acceptor-path... H-acceptor-path... H-acceptor-path... H-acceptor-path... H-acceptor-path... H-acceptor-path..,
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RISULTATI: NUOVA SA?

R = CARBAMMATO = R = GRUPPI VOLUMINOSI =
MAGGIORE STABILITA’ DI LEGAME POSSIBILE INGOMBRO STERICO

HN
1) IPOTESI: £ ’P<\ 2) IPOTESI:
N

CAS Nome Struttura Risultato CAS Nome Struttura Risultato
MN MN

10605-21-7 Carbendazim i i 68844-77-9 Astemizol
Sy emizolo HE—0
Q0 :
[} HN
/
H,C o

31431397 |  Mebendazolo = . Q
Becepe 50
31430-15-6 | Flubendazolo | ) I @
Jeceg el _

| ‘ 68786-66-3 Triclabendazolo e -
j : - 1 N -
54965-21-8 Albendazolo _<O . " .\&. | _<
& °—<o N HN 5
54029-12-8 Albendazolo v o v C
Sulfossido _<<":> S‘\/\m +

=
o_< o c
N,C/ o
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RISULTATI: NUOVA SA?

@)
N
>—OCH3 N H
H\>;NH e ‘ ‘ N/>7Ng7—o
N

A

POSITIVA
POSITIV,

MEBENDAZOLO FLUBENDAZOLO

l
Genotoxicity of flubendazole and its
metabolites in vitro and the impact of a new
formulation on in vivo aneugenicity

David J. Tweats*, George E. Joh Ivan Scandale’, James Whitwell?
and Dean B. Evans’

2016

I FLUBENDAZOLO in nuove formulazioni risulta positivo al test del MN in vivo!
Il sito di legame della Tubulina continua a non essere chiaro
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AGGIORNAMENTO ISSMIC

Evaluation of the rodent micronucleus assay in the screening of

N ‘ IARC carcinogens ( Groups 1, 2A and 2B)
!‘ / .! — g e— .
\& v IC The summary report of the 6th collaborative study by
CSGMT/JEMS * MMS fn’;Alte::vr;it?:es to Anlm:l‘T;sling
In vivo Micronucleus Database Takeshi Morita *, Norihide Asano °, Takumi Awogi °, Yu F. Sasaki ¢, Sei-ichi Sato ©, Genotoxicity and Carcinogenicity
Hiroyasu Shimada £ Sizuyo Sutou 2, Takayoshi Suzuki b Akihiro Wakata *, Consolidated Database

\ Toshio Sofuni *, Makoto Hayashi ™*

DATO BIOLOGICO «GREZZO»

Criteri di valutazione dei dati conformi a
ISSMIC

2B-62  B-Propiolactone [57-57-8] [Fig. 2B-62]
TARC Mono., 4, 259-269 (TARC, 1974a)

The 6th CSGMT MN assay (Negative) MMS

Commun, 2, 109-116 (1994) TOXICITY BIOMARKER

MN . g
No micronucleus induction was observed in ddY Chemical ::\\:I‘l ;\ln:::]t J Highest dose hl/lll:"l.:nl:l:n‘:l (ll;l('l;) IL" Av,”_“,‘
mouse bone marrow or peripheral blood 24 h after . | 1 dose ratio**
double intraperitoneal treatments of up to the LD, 2B-59 | Phenoxybenzamine FICI 3 BM >LDs, + + nd
per treatment. A reduction of the polychromatic ery- 2B-60 | Poncean 3R - PB LDy, + * nd
throcyte to total erythrocyte ratio was observed at the 2B-62 | B-Propiolacionc - | BM&PB 100 + + +
high dose group in the bone marrow test (data not 2B-64 | o=Toluidine = BM >LDgo all - +
shown). 2B-67 | Trypan blue I BM 40%1.D5o(-) 2 =
13 26
SOSTANZE } SOSTANZE 4 BEN AT CHE B0 S'SI',%\N o
NEGATIVE POSITIVE
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CONCLUSIONI

Problema di natura informatica di Toxtree nell’'interpretazione di
alcune classi chimiche

Nuova definizione dell’'allerta 32 sul piano meccanicistico
1,3 di-alcossibenzene - 1,3 di-metossibenzene

E stata identificata una nuova potenziale allerta
(lo scaffold benzimidazolico)

Sono state identificate 51 sostanze idonee per I'aggiornamento
di ISSMIC
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