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Abstract

The OECD (Q)SAR Toolbox and Japanese Hazard Evaluation Support System
(HESS) for predicting repeated dose toxicity (RDT) have been developed as two
compatible hazard evaluation platforms. As a result of this compatibility, the
toxicological categories developed for HESS has been implemented for
grouping purposes in Toolbox. This work represents the capabilities of Toolbox
in predicting repeated dose toxicity of chemicals.

Introduction

The goal of this study is to demonstrate Toolbox capabilities in predicting
repeated dose toxicity (RDT) of chemicals. The workflow consists of five
stages: input of chemical, identification of toxicological profiler of the
chemical, identification of the appropriate structural analogues based on
toxicological similarity, gathering from the database the available experimental
data for the analogues, and finally applying read-across for calculating RDT in
terms of lowest-observed-effect level (LOEL) and no-observed-effect level
(NOEL) associated with a specific organ and associated effect(s).

~ Materials and methods

Repeated dose profiler developed for HESS is implemented in Toolbox for
grouping purposes. It is organized as a collection of 33 toxicological categories

Mechanistic justification associated
to each toxicological category
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| | 1. Toxicity Information

The toxicant of methemoglobinemia induced by anilines is considered to be N-hydroxyl anilines that are metabolites of anilines in the liver’2. The

hemolytic anemia induced by anilines is considered to be related to the oxidation of erythrocytes by N-hydroxyl anilines® 4.
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Hydroquinones (Hepatotoxicity) Rank B examination®.

3) Erythrocytes are degenerated (peroxidation of lipid membrane etc.) by reactive oxygen species (ROS) produced in the above reaction®.
4) Phagocytosis of degenerate erythroeytes, mainly in the spleen, results in hemolysis".

5) The result is: decrease in red blood cells (RBC), decrease in Hgb, decreased hematocrit (Het) and increase in reticulocytes (Ret) observed upon
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6) As a compensatory response to anemia, extramedullary hematopoiesis (mainly in the spleen) is observed on histopathological examination®.
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2. Observed Effects in the RDT DB
There are 29 RDT studies of monocyclic anilines in the RDT DB as shown in the following table.
In studies of anilines without hydroxyl or acid groups (Nos. 1-19), the findings related to hemolytic anemia are frequently cited as the primary reason for
the setting of a NOEL value.
o- and p- Aminophenols (Nos. 21-25) are thought to have a differe

m-Aminophenol (Nos. 20) and aminobenzene acids (Nos. 27-29) lack the potential to induce hemolytic anemia

33 toxicological categories

nt mechanism for hemolytic anemia (See “o- and p- aminophenols” category).

even at high dose levels. One reason is the

reduction in their bioavailability due to their relativity high water solubility.
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Conclusions

*The HESS profiler for grouping chemicals according their Repeated dose
toxicity is implemented in OECD Toolbox

*This profile allows adequate read-across for 33 classes of organic chemicals
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The chemical is classified as Anilines by Repeated
dose profiler based on its structural characteristics.
This category is associated with two toxicological
effects.
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The target chemical falls into chemical class “Anilines”
associated with two different effects.
stage is to identify analogues which are similar to the
target with respect to their chemical structure and
toxicological effects associated with the target.
category Hemolytic anemia with methemoglobin
anemia is further investigated
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Data Gap filling - applying Read-across for calculating RDT

The read-across prediction is performed mixing up all organs, effects, examination items and tissues

1 [target]

Structure

1 I2 ¢ I5 Ié I & 2
NHy o NHz NHz CHs NH: " a
o
O wrt) =0 ;_N@ _@ _@ @ @
© el § o=N,
CHy CHy NHz CHs ‘o NHz

| FooeL 11975 M: 60 mgikgiday, 6... M: 10 mo/kg/d... M: 12 mg/kgida... M: 10 mo/kg/da... M: 50 m/kgda... M: 10 mg/kg/d... M: 15 mglkgl... M: 10 mok...

Desaiptors | | Prediction

Refining the category is performed using
subcategorization by RDT profiler

Read across prediction of H P
taking the average from the nearest 5 neighbours, based on 5 va
Observed target value: 60.0 mg/kg/day, Predicted target valu

Health H d

.
cEa

Predicted value based on
gurs, Minimal LOEL values from 5
nearest neighbors with respect

2
B0} e L. tologKow
B e e et
£
S
2
‘E ?0 ................................................................................................................................................
o
E 60 -----
S | S| S RS
B0 T e RCCEETPEPEPE
30 O S U
7 boocamozoscsesmemerontozozassmsmsssmescoesasoses e e ss e s esen saosasessse sl onsosn=asoes TR M omcomosoomozos:
=]
g T e e
s .l e . * .

N—

* Grounina methods

Hematological examnation
st labo

o grouy

cccccc

GGGGGG

ategories W il Hstopathological findings
Organ weights

AAAAAAAAAAAA

DDDDDDDD

A - Reticulocyte

| Analogues and target
N have same Anemia
effects:

-RBC

-HGB |
-HTC Y

> D b

- Methemoglobin® o

Route

The next two subsequent subcategorizations are performed:
*Chemical element
*Hindered anilines
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Result of read-across related to Anemia is: 64.3 mg/kg/day
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Report — Results could

Similarly, read-across analyses are performed for investigating:
* LOEL related to decrease of red blood cell (RBCY)

* LOEL related to effects associated with Liver toxicity

Results from read-across are:
LOEL (RBCY ) = 75 mg/kg/day
LOEL (Anemia) = 64.3 mg/kg/day

Automatic generation of
standard reports for a selected
prediction, category or model

LOEL (Liver) = 79.9 mg/kg/day
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