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COMMENTARY

Comments from the Developmental Neurotoxicology Committee

of the Japanese Teratology Society on the OECD Guideline for

the Testing of Chemicals, Proposal for a New Guideline 426,
Developmental Neurotoxicity Study, Draft Document (October

2006 version), and on the Draft Document of the Retrospective
Performance Assessment of the Draft Test Guideline 426 on
Developmental Neurotoxicity
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ABSTRACT In October 2006, a new revision of the draft
guideline (OECD Guideline for the Testing of Chemicals, Pro-
posal for a New Guideline 426. Developmental Neurotoxicity
Study) and Draft Document of the Retrospective Performance
Assessment (RPA) of the Draft Test Guideline 426 on Devel-
opmental Neurotoxicity were distributed fellowing incorpora-
tion of the results of the Expert Consultation Meeting in
Tokyo on May 24-26, 2005. The draft guideline consists of 50
paragraphs and an appendix with 102 references; and the
draft RPA consists of 37 paragraphs with 109 references.
National coordinators were requested to arrange for national
expert reviews of these draft documents in their member
countries. Members of the Developmental Neurotoxicology
(DNT) Commiittee of the Japanese Teratology Society (JTS)
reviewed, discussed, and commented on the draft Test Guide-
line Proposal. The DNT Committee of the JTS also com-
mented on the draft document of the RPA. These comments
were sent to the OECD Secretariat. The DNT Committee of
the JTS expects the comments to be useful for the tinalization
of these draft documents.
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BACKGROUND

In June 1995, the Organization for Economic Co-operation and
Development (OECD) Working Group on Reproduction and Devel-
opmental Toxicity at Copenhagen recommended that a guideline
for developmental neurotoxicity (DNT) should be written (Organi-
sation for Economic Co-Operation und Development 1995). In June
1996, an OECD Consultation Meeting on DNT was held in Copen-
hagen to provide the Secretariat with a draft report on the outline of
a new guideline (Organisation for Economic Co-Operation and
Development 1996). Comments on this draft report were provided
from the Behavioral Teratology (BT) Committee of the Japunese
Teratology Society (JTS), in association with the Meeting of Neu-
robehavioral Toxicology of the Japanese Society of Toxicology.
After this meeting, a draft proposal for Test Guideline 426 on DNT
Study was developed, and it was submitted to the Secretariat in
February 1998. The draft guideline reflecting these comments was
distributed in December 1998. The BT Committee of the JTS com-

 mented again on this draft guideline. The draft guideline proposal

was extensively revised and distributed in October 1999. In October
2000, an OECD Expert Consultation Meeting and International
Life Sciences Institute (ILSI) Risk Science Institute Workshop
discussed general issues regarding the design of DNT studies in
Washington, D.C. (Organisation for Economic Co-Operation and
Development 2003).
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A new revision of the guideline was distributed in September
2003, The draft guideline consists of 51 paragraphs and an appen-
dix. The BT Comminee of the JTS commented on the draft Test
Guideline Proposal (Fukui e7 af. 2004). The BT Commitiee of the
JTS also commented that an Intemational Colluborative Study to
validate this protocol should definitely be performed. as indicated
in OECD ENV/EHS/HEK/me/2003.49. These comments were sent
to the OECD Sceretariat through the Japanese national coordina-
tor in January, 2004.

In response to the comments. the Expert Consultation Mecting
wus held to make the finad revisions to the draft Test Guideline 426
on DNT in Tokyo on May 24-26. 2005 (Organisation for Economic
Co-Operation and Developrient 2005). Thirteen Japanesc. includ-
g five persons from the government and eight from the Business
and Industry Advisory Commniittee (BIAC) attended this meeting
anong the total of 27 participants from the OECD member coun-
tries. Participants included the members of the BT Committee of the
ITS. Drs Hiroaki Aoyama, Makoto Ema. and Takashi Tanimura. In
this Tokyo Meeting. the number of aninmuls used. issues on dose
limits and matemal toxicity. the direct dosing of pups. physicul
development. newropathologicad  examination. interpretation of
results, Table 3. references, and issues on Test Method Performance
(motor activity. sensory function, and memory test) were generally
discussed (Organisation for Economic Co-Operation und Develop-
ment 20053, Japan drafted a new Figure 1 (originally prepared by
Dr Tunimura) and presented this figure o the meeting for consid-
eration. After the meeting. Japan edited the references in paragraph
35 and reconunended to remove some references because they did
not correctly refer to the text.

In October 2006, @ new revision of the draft guideline (OFECD
Guideline for the Testing of Chemicals. Proposal for a New Guide-
Jine 426. DNT Study) and Druft Document ol the Retrospective
Performace Assessment (RPA)Y of the Draft Test Guideline 426 on
DNT were distributed following the incorporation of the results of
the Tokyo Meeting in 2005, These dralt documents are posted on
the OECD public web site of the Test guidelines programine
al: http:/vww.oecd.org/document/535/0.2340.¢n_2649_34377_
2349687_1_1_1_1.00.htil. The draft guideline consists of 50 para-
graphs, one figure. one table. and one appendix with 102 references.
and the draft RPA consists of 37 paragraphs and four tables with
109 references. National coordinators were requested to arrange for
national expert reviews of these druft documents in their member
countries. The deadline for the expert responses 10 these draft docu-
ments was December 13, 2000,

National experts asked the members of the DNT commnittee
tlormer BT committee) of the JTS and Japanese participants in the
Tokyo Mecting to comment on these documents. a new revision of
the draft guideline (OECD Guideline for the Testing of Chemicals.
Proposal for a New Guideline 426. DNT Study). and the Draft
Document of the RPA of the Draft Test Guideline 426 on DNT. The
members of the DNT Committee (Chairman: Dr Yoshihiro Fukui.
Professor. University of Tokushima School of Medicine) of the JTS
reviewed and commented on the draft documents. The nationa}
experts received the connnents 1o these draft documents only from
the DNT Conmnittee of the JTS. These comments were sent to the
OLCD Secretariat through the Jupanese nationad coordimator (Ms.
Yayol Sasaki. Director of the Office of Chemical Safety. Pharma-
ceutical and Food Safety Burean. Miistry of Headth, Labour and
Wellare. bapan) before the deadline.

The DNT Commitiee of the JTS expects the comments 1o he
useful for the finalization of these drdt documents,

The comments from the DNT Committee of the ITS are as
follows:

COMMENTS

Comments on OECD Guideline for the Testing of Chemicals,
Proposat for a New Guidcline 426. Developmental
Neurotoxicity Study (Octoher, 2006) '

General comments

The proposed revised draft of Test Guideline 426 is generally
acceptable. except for several minor editorial comments and the
need for o wniform style of Jiterature.

Specific comments
A Editorial remarks
P31 Line 3 Better wording should be used for the sen-
tence: I developmental landmarks  are
.. measurements should be performed.

No references wre given for adult rais.

“brain” should be central nervous  system
(CNS). Peripheral Nervous System should
be peripheral nervous system.

central (CNS)Y should be "CNS'. Sce P38
suggestion.

“and” before “the cerchellum’ should be deleted
for consistency of the document form.

Subject (evidence) and verb (are) must agree in
number.

*he use’ is correct? In the third revision (Aug
“2005), it was “be done using”.

P37 Linc I8
P38 Linc 4

P40 Line 4
P43 Line 4
P45 [ine 3

P47 lLinc 7

Figure 1. 2nd Box. Offspring: Approximately 80/sex/group: Line 4
‘bodyweight” should be “body weight™.

Table 1. Insert a horizontal Jine between the row ml + 15 and
2 + [6.

Table 2 and Table 3. Colunm row 1. Pup no” should be “Pup no.”
Another 13 comments regarding editorial remarks were made.

B. Literature
ttis greatly appreciated that many new references have been added.
However. their styles are not umform. especially in the abbreviation
of journal titles.

A total of 81 editorial comments were made in LITERATURE.

Comments on the Draft Document of the Retrospective
Performance Assessment (RPA) of the Draft Test Guideline
426 on Developmental Neurotoxicity
We feel a strong need to add a description of the collaborative
studies of the JTS.

Efforts for @ more unified stvle of literature are requested.

Addition of the collaborative studics of the JTS

a. PO, Table |
The following one row is to be added between the rows of 1989 and
1995,

Date Evem Summary References
1993~ Collaborative Three Fukunisht 1 al.
7 studies of interfaboratony t1998).

Tachibana
o1 al (1998,
Nishimura
eral. 12000)

studies using
hehasioral ermogens
to evaluate a

core batlery of 1o8s

the Japanese
Teratology
Socicry

45 2007 The Authors
Journal compilation © 2007 Japanese Teratology Socicety
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b. P19.

The following new paragraph is to be placed as P19 and the current
P19 “The International Progrumime on Chemical Safety (IPCS)
Study’ is 1o be numbered as a New P20.

19. Collaborative Studies of the Japanese Teratology Society —
The Japanese Teratology Society established the Behavioral Tera-
tology Meeling (BTM) us a satellite meeting in 1982. Following the
small-scale colluborative studies with the unified protocol, work-
shops were held between 1988 and 1990, with three subgroups:
reflexes and sensory function, activity and emotionality, and learn-
ing (Tunimura 1992). Subsequently, a core battery test draft for
behavioral developmental toxicity was proposed and its utility was
examined with three positive behavioral teratogens in 1993-1997.
They were phenytoin (Fukunishi er al. 1998), retinoic acid (Nish-
imura ef al. 2001), and nicotine (Tachibana ef al. 1998). Participat-
ing luboratories were 32, 28, and 18, respectively. It was concluded
that the proposed core battery of tests are useful as a screening
method 1o detect postnatal developmental disorders, including
behavioral dysfunction, in rats. Activities of the BTM of the Japa-
nese Teratology Society had continued to be presented as the
Behavioral Teratology Committee (present DNT Committee) until
July 2006. For instance, comments on the OECD Test Guideline
426, Developmental Neurotoxicity Study, Draft Document (Sep-
tember, 2003) were published (Fukui et al. 2004).

C. References

The following five references for the New P19 are to be udded.

Fukui Y. Emua M, Fujiwara M er al. (2004) Comments from the
Behavioral Teratology Commitiee of the Japanese Teratology
Society on OECD Guideline for the Testing of Chemicals, pro-
posal for a new guideline 426, developmental neurotoxicity
study, draft document (September, 2003). Congenital Anomalies
44: 172-177.

Fukunishi K., Terada Y, Tachibana T. Tanimura T (1998) Collabo-
rative behavioral teratology study of phenytoin: A test battery for
neurobehavioral developmental toxicity in rats. Congenital
Anomalies 38: 117-141.

Nishimura T, Iwase T, Hashimoto Y, Tanimura T (2001) Evaluation
of a core battery of tests for detecting behavioral dysfunction of

rat offspring induced by retinoic acid: Colluborutive work I of

the Juapanese Behavioral Teratology Committee. Congenital
Anomalies 41: 156-168.

Tachibana T, Narita H, Ogawa T. Tanimura T (1998) Using postna-
tal age to determine test dates leads to misinterpretations when
treatments alter gestation length: Results from a colluborative
behavioral terutology study in Jupan. Newrotoxicology and Tera-
tology 20: 449-457.

Tanimura T (1992) Update on the activities of the Jupunese Behav-
ioral Teratology Meeting. Congenital Anomalies 32 (Suppl.):
S$7-520.

Note: “Congenital Anomalies is the official journal of the Japancse

Teratology Society. It has been recently adopted by PubMed and the

abbreviated title in PubMed is ‘Congenit Anom Kyoto'.

© 2007 The Authors
Journal compilation © 2007 Japanese Teratology Society

M. Ema et al.

For the Secretariat’s convenience, copies of the front page of the
five papers are attached.

Uniform style of references

More etforts towards a uniform style of references, especially in the
abbreviation of journal titles, are nceded. In this document, the
majority of journal titles are fully spelled out, while most of
the journal titles in Test Guideline 426 are abbreviated. In consid-
cration of the hope that this document may be read not only by
academics but also by the public in broader areas, the full spelling
of journal titles may have some merits. [n any case, the current
presentation of references is quite variable, and it is strongly
requested that the Secretariat be responsible for the proper
amendments.
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Screening Study for Repeated
Dose and Reproductive/
Developmental Toxicity

of Rubber Accelerator,
N,N-Dicyclohexyl-2-
benzothiazolesulfenamide,

in Rats
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A screening study for a vulcanization accelerator N,N-dicyclohexyl-2-benzothiazole-
sulfenamide (DCBS) was performed in rats. Rats were given DCBS by gavage daily at
0, 6, 25, 100, or 400 mg/kg. Males were dosed for a total of 44 days beginning 14 days
before mating. Females were dosed for a total of 40-51 days beginning 14 days before
mating to day 3 of lactation. Toxicologic changes were significantly noted only at 400
mg/kg. Three females died. An increased incidence of females showing decreased loco-
motor activity, soil of the lower abdominal fur, and reddish tears was observed. A low-
ered body weight was found in males and females. Increased urinary ketones and
serum inorganic phosphorus and decreased serum glutamate pyruvate transaminase
in males were found. Increased absolute and relative weights of the kidneys in males
and decreased absolute weight of the thymus in both sexes were noted. Significant
fatty degeneration of the renal tubular epithelia, vacuolation of the adrenocortical
cells, and atrophy of the spleen were observed in females. Significant decreases in the
gestation index, numbers of corpura lutea, implantations, pups born and pups born
alive, live birth index, and viability index were detected. It is concluded that the No
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Observed Adverse Effect Levels (NOAELSs) for repeat dose and reproductive/develop-
mental toxicity are 100 mg kg™ day™! in this screening study.

Keywords N,N-Dicyclohexyl-2-benzothiazolesulfenamide, Repeated dose toxicity,
Reproductive and developmental toxicity, Vulcanization accelerator.

INTRODUCTION

N,N-Dicyclohexyl-2-benzothiazolesulfenamide (CAS no. 4979-32-2; DCBS) is one
of the sulfonamide accelerators, and the sulfenamide accelerators have been man-
ufactured in the United States for more than 60 years (EPA, 2001). The sulfena-
mide accelerator materials are shipped extensively throughout the world from
manufacturing plants located in North America, South America, Europe, Asia,
and Africa (EPA, 2001). DCBS is produced with an annual production level of
about 1000 tonsfyear in 1990-1993 and 1900 tons in 2000-2003 in Japan, and
most of this amount was sold and handled in Japan (OECD, 2006). The main
application area of DCBS is in large tires, but it is also employed in conveyor
belts, driving belts, shock absorbers, mountings, and other intricately shaped
molded goods requiring extremely long flow periods in the molding process
(Akrochem, 2006). DCBS is regulated for use in articles in contact with food in
Germany, but this compound is not regulated for use in U.S. FDA food contact
applications (Flexsys, 2006). Only up to 6% of biodegradation of DCBS was deter-
mined in a ready biodegradability test (OECD, 2006). A measured log K, value
of 4.8 suggests that DCBS is suspected to have a high bicaccumulation potential
(OECD, 2006). Exposure of workers handling sulfenamide accelerator materials
is likely to be highest in the area of materials packaging. During material packout
at the manufacturing site and, to a somewhat lesser degree during weigh-up
activities at the consumer site, there is a potential for skin and inhalation expo-
sure. Although consumer exposure is minimal, the most likely route of consumer
exposure is skin contact from rubber or latex articles (EPA, 2001).

The possibility of these compounds entering into biological systems has
aroused great concern about its toxicologic potential. It is generally assumed
that the biological effects produced by chemicals should be studied in labora-
tory animals to investigate their possible influences on human health, and the
results of animal tests of chemical toxicity are relevant to humans (Clayson
et al., 1990). However, very little information on the toxicity of this compound
has been published. Vorobera (1969) reported that the oral LDy, values were
8500 mg/kg in male mice and repeated inhalation exposure of male rats for
15 days, daily, 2 h/day, at 350-400 mg/m® caused mucous membrane irritation.
The results of toxicity studies on DCBS were briefly summarized by the
European Chemical Bureau (2000) and the U.S. EPA (2001), but the descrip-
tions regarding the toxicity of DCBS were insufficient to evaluate the toxic
effects of this compound. The EPA (2001) noted that the oral No Observed



