Suscepribility of newborn to butylphenols 151

Table 4 Summary of the results of the newborn and young rat study of 2,4-di-tert-butylphenol

Newborn rat study
Dose (mg/kg/day) 5 40
Death - -
Clinical signs - -

Body weight changes - -~
Urinalysis nd. nd.
Hematological changes - -
Blood biochemical changes - -
Changes in relative organ weights - F: Liver 14%7T
Histopathological findings -
Developmental parameters - -

F: Fatty degeneration in liver

300
M: 2/12, F: 1/12
Decrease in locomotor activity
bradypnea, hypothermia
9-25%1
n.d.
Varioust
Liver 39-51%T, Kidney 37-41%T
M: Spleen 24%
Various changes in liver and kidneyt
Slight delay in preputial separation

Young rat study
Dose (mg/kg/day) 5 20
Death - -
Clinical signs - -
Body weight changes - -
Urinalysis - -
Hematological changes - -
Blood biochemical changes - -

Changes in relative organ weights — — -
Histopathological findings n.d. n.d.

75 300

- UvT sGl opl
- Various§
F: TchoT PhoT M: TBT
F: TchoT PhoT
F: Liver 13%7T Liver 40-43%T
- Various changes in
liver and kidney{

Data on death are shown as no. of dead animals/no. of animals examined, according to sex. Statistically significant increases (P < 0.05)
in body weights, urinalysis and blood biochemical parameters, and relative organ weights are shown as T, while decreases are shown as
l. Changes observed onty in males or females are shown as ‘M’ or ‘F”, respectively, while neither ‘M’ nor ‘F' is mentioned in the case of
changes noted in both sexes. tIncrease in total bilirubin and decrease in the A/G ratio in both sexes, increase in y-GTP in males, and increase
in total protein and BUN in females were noted. iVarious changes were observed as shown in Table 3. § Various hematological changes
were noted such as decrease in hemoglobin and hematocrit and increase in segmented neutrophils in females and prolongation of PT and
APTT in males. {[Various changes were observed as shown in Table 5. OP: osmotic pressure; Pho: phospholipid; SG: spcc1ﬁc gravity; TB
total bilirubin; Tcho: total cholesterol; UV: urine volume; — no change; n.d.: not determined.

or critical histopathological damage (Koizumi et al. 2001). We here
tried to apply this UETL approach to the present study. For 2TBP,
clinical signs such as decrease in locomotor activity and ataxic gait
were noted in most of the animals given 200 mg/kg (newborn rats)
and 500 mg/kg (young rats) (Table 2). Furthermore, a 8-17% low-'
ering of body weight was observed at 200 mg/kg in newbomn rats,

but not in the young rat study. Therefore, equivalent toxic effects
to these observed at 500 mg/kg in young rats might be expected to
appear at 100-150 mg/kg in newborn animals. The UETLs were
concluded to be 100-150 and 500 mg/kg/day in newborn and
young rats, respectively. In the case of DTBP, clear toxicity was
‘observed at the top dose of 300 mg/kg in both newborn and young
rat studies (Table 4), but the level of severity was very different, for
example, deaths were only noted in the newborn cases. It was
considered difficult to estimate the UETLs from the results of main
studies only. However, the most critical endpoint for toxicity, mor-
tality, was also noted at 100 mg/kg and more, and 500 mg/kg, in
the dose-finding studies of newborn and young rats, respectively.

Therefore, it would be possible to estimate the appropriate UETLs
as the minimum lethal dose by taking the results of the dose-finding

studies into consideration. The UETLs were concluded to be
100 mg/kg/day for the newborn, and 500 mg/kg/day for young rats,
at which one out of eight rats was found dead in both cases. These
analyzes of UETLs, considering equivalence in toxic degree,
showed 3.3-5.0 times higher susceptibility of newborn rats to 2TBP
and DTBP than young rats, consistent with our analytical results
for NOAELs.

Higher susceptibility of newborn rats was also demonstrated
in our previous analyzes of five phenols (4-nitrophenol, 24-
dinitrophenol, 3-aminophenol, 3-methylphenol and 2,4,6-
trinitrophenol) (Koizumi ez al. 2001, 2002, 2003; Takahashi et al.
2004), considered mainly due to their poor metabolic and excretory
capacity (Horster 1977; Cresteil er al. 1986). It has actually been -
reported that UDP-glucuronyltransferase and sulfotransferase
activities, when 4-nitrophenol is used as the substrate, are lower in
microsomes prepared from livers of newborn rats, and that the
elimination rate of 2,4-dinitrophenol from serum of newborn rab-
bits is markedly slower than in young adults (Gehring & Buerge
1969; Matsui & Watanabe 1982). Unfortunately, there is no infor-
mation on the toxicity mechanism and toxicokinetics of both 2TBP
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Table 5 Histopathological findings for the young rat study of 2,4-di-terr-butylphenol

Scheduled-sacrifice groupf Recovery group

Dose (mg/kg/day) Grade 0 75 300 0 300

No. of animals examined (Male/Female) 6/6 6/6 6/6 6/6 6/6

Liver

— Centrilobular hypertrophy of hepatocytes + 0/0 0/0 4/4 0/0 0/0

Kidneys

~ Basophilic mbules + 0/0 0/0 /4 0/0 n
++ 0/0 0/0 4/0 0/0 2/0
e 00 0/0 11 0/0 1/0

— Granular casts + 0/0 0/0 52 0/0 4/0
++ 0/0 0/0 /1 0/0 0/0

— Proteinaceous casts + 0/0 0/0 5/1 0/0 2/0
++ 0/0 0/0 1/0 0/0 0/0

1No histopathological examination was conducted for the 5 and 20 mg/kg scheduled-sacrifice groups. +, mild; ++, moderate; +++,

marked.

and DTBP; however, the immature functions involved in the toxi~
cokinetics in newborn rats would be implicated in the higher
susceptibility, as in the case of five phenols previously analyzed.
While there are very little data on toxicokinetics of environmental
chemicals in the newborn, relatively plentiful information has
been reported in humans for pharmaceuticals which are clinically
applied during the early postnatal period. Recently, Ginsberg et al.
(2002) conducted comparative analysis of pharmacokinetic param-
eters for 45 drugs in both children and adults, and showed half-
lives in children aged two months or under to generally be two-fold
longer than in adults. )

As for the susceptibility of the newbormn to toxicity of chemicals,
although it is generally important to take the sensitivity of target
organs and tissues themselves (toxicodynarnics) into consideration
besides toxicokinetics, there are insufficient data on differences
between newborn and young/adult animals. For appearance of tox-
icity, which is the outcome of toxicokinetics and toxicodynamics,
some comparative studies have relied on LDy values (Goldenthal
1971; Sheehan & Gaylor 1990). However, it is not considered that
information on acute toxicity at lethal dosage is appropriate when
considering the susceptibility of newborn in risk assessment,
because dose-response curves could differ, as mentioned above.
With prolonged, subtoxic doses, which are basis for TDI or ADI,
our series of comparative studies constitute the first systematic
assessment, providing an important base for development of new
methods of risk assessment of susceptibility of the newborn.

In conclusion, clinical signs and effects on the lver were
observed for 2TBP, and hepatic and renal toxicity for DTBP.
Although there were no clear differences in toxicity profiles
between the newborn and young rats for both chemicals, the tox-
icity levels differed markedly. The susceptibility of the newborn to
these chemicals appears to be 4-5 times higher than that of young
animals.
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Comparative susceptibility of newborn and young rats to six industrial

chemicals
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ABSTRACT 7o elucidate the comparative susceptibility
of newborn rats to chemicals, newborn and young animals were
administered six industrial chemicals by gavage from postnatal
days (PND) 4 to 21, and for 28 days starting at 5-6 weeks of age
respectively, under the same experimental conditions as far as
possible. As two new toxicity endpoints specific to this com-
parative analysis, presumed no-observed-adverse-effect-levels
(pNOAELs) were estimated based on results of both main and
dose-finding studies, and presumed unequivocally toxic levels
(pUETLs) were also decided. pNOAELs for newborn and
young rats were 40 and 200 for 2-chlorophenol, 100 and 100 for
4-chlorophenol, 30 and 100 for p-(0,0-dimethylbenzyl) phenol,
100 and 40 for (hydroxyphenyl)methyl phenol, 60 and 12 for
trityl chloride, and 100 and 300 mg/kg/day for 1,3,5-trihydrox-
ybenezene, respectively. To determine pUETLs, dose ranges
were adopted in several cases because of the limited results of
experimental doses. Values for newborn and young rats were
thus estimated as 200-250 and 1000 for 2-chlorophenol, 300 and
500 for 4-chlorophenol, 300 and 700-800 for p-(c,o-dimethyl-
benzyl) phenol, 140-160 and 1000 for (hydroxyphenyl)methyl
phenol, 400-500 and 300 for trityl chloride, and 500 and
1000 mg/kg/day for 1,3,5-trihydroxybenzene, respectively. In
most cases, newborn rats were 2-5 times more susceptible than
young rats in terms of both the pNOAEL and the pUETL. An
exception was that young rats were clearly more susceptible
than their newborn counterparts for trityl chloride.

Key Words: industrial chemicals, newborn rats, susceptibility

INTRODUCTION

In risk assessment of chemicals, the no-observed-adverse-effect-
level (NOAEL) determined with repeated dose toxicity studies is
generally divided by uncertainty factors (UFSs) to obtain the toler-
able daily intake (TDI) (Hasegawa et al. 2004). UFs include inter-
and intraspecies differences, lack of data quality and the nature of
observed toxicity. As TDI is an allowable lifetime exposure level
for a chemical, at which no appreciable health risk would be
expected over a lifetime, the NOAEL must be derived from lifetime
exposure studies and appropriate reproductive/developmental stud-
* ies, or their equivalents. Administration generally starts at the pre-
pubertal stage (4—5 weeks old) or with young adults (10-12 weeks
old) in rodent studies. Therefore, the suckling phase is the major
remaining period where animals are not directly administered to
chemicals. If susceptibility of infant animals to chemicals via direct
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exposure was evidenced by appropriate comparative studies, the
results would preferably be incorporated into the UF as one justi-
fication for lack of data quality.

In the latest decade, infant and child health has become a major
focus (Landrigan et al. 2004), especially since endocrine disrupters
became a contentious issue around the world (IPCS 2002). Since
there are distinct differences in characteristics from the adult case
(Dourson et al. 2002), particular attention must be paid to infant

- and child health. The Japanese government has therefore incorpo-

rated the-newborn rat study (newborn study) into Existing Chemical
Safety Programs as an especial project to comparatively determine
susceptibility to 18 industrial chemicals. As the core of this pro-
gram is to conduct 28-day repeated dose toxicity studies using
young rats (young study) with untested chemicals from the existing
list, chemicals for newborn studies were selected among the chem-
icals scheduled for young studies in the same year for the best
comparison of data. Furthermore, we have had to newly establish
a newborn rat study protocol because of the lack of any standard
testing guidelines. Major differences of newborn from young stud-
ies are a shorter administration period (18 days only for the suck-
ling phase) and additional examination of early functional, external
and sexual development (Koizumi es al. 2001). Studies were con-
ducted from 1995 to 1998 and. we have already reported the results
of comparative analysis for eight chemicals, showing newborn
rats to be generally 2—4 fold more susceptible than young rats in
most cases on basis of NOAEL and the unequivocally toxic level
(UETL), the latter being uniquely defined in this program as doses
inducing clear clinical toxic signs, death or critical histopatholog-
ical damage (Koizumi ef al. 2001, 2002, 2003; Fukuda et al. 2004;
Takahashi et al. 2004; Hirata-Koizumi ef al. 2005).

The purpose of this study is to obtain additional information on
susceptibility of newborn rats to other chemicals. Here we selected
the following six industrial chemicals, mostly phenolic compounds:
2-chloropbenol, 4-chiorophenol, p-(o,0-dimethylbenzyl) phenol
(hydroxyphenylymethyl phenol, trityl chloride and 1,3,5-trihydrox-
ybenzene, because of structural similarity to endocrine-disrupting
phenols, bisphenol A (Takahashi & Oishi 2001), and nonylphenol
(Lee 1998). These chemicals have been used as an intermediate
in dyes and an ingredient in pesticides (2-chlorophenol), an
intermediate in dyes, bactericides and an ingredient in cosmetics
(4-chlorophenol), an ingredient in surfactants, bactericides, an
intermediate in pesticides and plasticizers (p-(o,0-dimethylbenzyl)
phenol), an ingredient in resins ((hydroxyphenyl)methyl phenol),
an intermediate in medicines (trityl chloride) and an ingredient in
medicines, a stabilizer of synthetic rubbers and an adhesive of
rubbers (1,3,5-trihydroxybenzene) (Chemical Products’ Handbook
2004). Under the same experimental conditions as far as possible,
we have examined the repeated dose toxicity of these chemicals in
newborn and young rats and compared susceptibility for each.
Previously we had applied NOAEL and UETL as estimated doses
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or ranges of doses for comparison of chemical susceptibility, but
we have decided to employ the pew terminology of presumed
NOAEL (pNOAEL) and presumed UETL (pUETL) in their place.
As a result, in most cases newborn rats were more susceptible to
these industrial chemicals than young rats in terms of both
pNOAEL and pUETL.

MATERIALS

2-Chlorophenol (CAS no. 95-57-8, Lot no. OJL-15, purity:
99.49%) was obtained from Inui Corporation and prepared in olive
oil; 4-chlorophenol (CAS no. 106-48-9, Lot no. PJF-3, purity:
99.29%) from Inui Corporation and in corn oil; p-(,0-dimethyl-
benzyl) phenol (CAS no. 599-64-4, Lot no. 101002, purity:
99.88%) from Sun TechnoChemical Inc. in olive oil; (hydroxyphe-
nylymethyl phenol (CAS no. 1333-16-0, Lot no. 8980013, purity:
99.0% [2,2" isomer 14-18%, 2,4 isomer 44—48%, 4,4’ isomer 26—
32%])) from Mitsui Chemicals, Inc. in 0.5% CMC-Na solution
containing 0.1% Tween 80; trityl chloride (CAS no. 76-83-5, Lot
no, 1038, purity: 99.5%) from Kurogane Kasei Co. Ltd. in olive
oil; and 1,3,5-trihydroxybenzene (CAS no. 108-73-6, Lot no. OS-
12074, purity: 99.9%) from Ishihara Sangyou Co., Ltd. in olive oil.
Test solutions were prepared at least once a week and were kept
cool and in the dark until dosing. The stability was confirmed to be
at least seven days under these conditions. All other reagents used
in this study were specific purity grade.

METHODS

All animal studies were performed in five testing laboratories con-
tracted to the Japanese Government, after we approved the test
protocol.

Animals

Sprague-Dawley SPF rats [Crj:CD(SD)IGS] were purchased from
Charles River Japan Inc. (Kanagawa, Japan) and maintained in an
environmentally controlled room at 24 + 2°C with a relative humid-
ity of 55 %+ 15%, a ventilation rate of more than 10 times per hour,
and a 12:12 h light/dark cycle. For the studies of newborns, 20
pregnant rats (shipped in at gestation day 14) were allowed to
deliver spontaneously. All newborns were separated from dams on
postnata] day (PND) 3 and groups of 12 males and 12 females were
selected and assigned to each of the four dose groups, including
the controls. Twelve foster mothers were selected based on health
and nursing conditions, and suckled the four males and four
females assigned to each group up to weaning on PND 21 (termi-
nation of dosing and autopsy for half of the animals). After wean-
ing, the rest of the animals for the recovery-maintenance group (see
Study Design) were individually maintained for nine weeks. In
the ‘studies of young, four-week-old male and female rats were
obtained and used at ages of 5-6 weeks after acclimation. All ani-
mals were allowed free access to a basal diet and water.

Study design (time schedule as described previously
[Koizumi et al. 2001])

1. 18-day repeated dose study in newborn rats (newborn study)
In a dose-finding study, chemicals were administered by gastric
intubation to newborn male and female rats on PNDs 4-21. Ani-
mals were examined for general behavior and body weights during
the dosing period, and sacrificed at PND 22 for assessment of
hematology, blood biochemistry, macroscopic findings and organ
weights.

R. Hasegawa et al.

In the main study, newborn rats (12/sex/dose) were administered
chemicals by gastric intubation on PNDs 4-21, the dosage being
set on the basis of results of the dose-finding study. On PND 22,
half of the animals were sacrificed and the rest were maintained for
nine weeks without chemical treatment, and then sacrificed at
12 weeks of age (the recovery-maintenance group). During the
study, general behavior and body weight were examined at least
once a day and each week, respectively. In addition, developmental
parameters were assessed, such as surface righting and visnal plac-
ing reflex for refiex ontogeny, fur appearance, incisor eruption and
eye opening for external development, and preputial separation,
vaginal opening and estrous cycle for sexual development. Urinal-
ysis (color, pH, occult blood, protein, glucose, ketone bodies,
bilirubin, urobilinogen, sediment, volurne of the urine and osmotic
pressure) was conducted in the late recovery-maintenance period.

At weaning age PND 22 after the last treatment, blood was
collected under anesthesia from the abdomen of all animals in the
scheduled-sacrifice group. In the recovery-maintenance group, this
was conducted at 85 days of age after overnight starvation. Blood
was examined for hematological parameters such as the red blood
cell count, hemoglobin, hematocrit, mean corpuscular volume,
mean corpuscular hemoglobin, mean corpuscular hemoglobin con-
centration, white blood cell count, platelet count, reticulocyte count
and differential lenkocyte count, and for biochemistry (total pro-
tein, albumin, albumin/globulin ratio, glucose, total cholesterol,
triglycerides, phospholipid, total bilirubin, urea nitrogen (BUN),
creatinine, aspartate aminotransferase, alanine animotransferase
(ALT), alkaline phosphatase, y-glitamy} transpeptidase (y-GTP),
calcium, inorganic phosphorus, sodium, potassium and chlorine).
Prothrombin time and activated thromboplastin time were exam-
ined only in the recovery-maintenance group. The brain, pituitary
gland, thymus, thyroids, heart, lungs, liver, spleen, kidneys,
adrenals, testes, epididymides, ovaries and uterus were weighed,
and these, with other macroscopically abnormal organs, were fixed
in 10% buffered formalin-phosphate (following Bouin’s fixation for
testes and epididymides). Paraffin sections were routinely prepared
and stained with hematoxylin-eosin for microscopic examination.
All studies were conducted in compliance with the Good Labora-
tory Practice Act of the Japanese Government.

2. 28-day repeated dose study in young rats (young study)

In a dose-finding study, chemicals were administered by gastric
intubation to five-week-old male and female rats for 14 days. The
general behavior, body weight and food consurption were exam-
ined, and the animals were sacrificed the day after the last treatment
for assessment of hematology, blood biochemistry, macroscopic
findings and organ weights,

In the main study, 5-6 week old male and female rats were given
chemicals by gastric intubation daily for 28 days and sacrificed
after overnight starvation following the last treatment (scheduled-
sacrifice group). Recovery groups were maintained for two weeks
without chemical treatment and sacrificed at 11 or 12 weeks of age.
Rats were exarnined for general behavior, body weight. food con-
sumption, urinalysis, hematology and blood biochemistry, necropsy
findings, organ weights and histopathological findings in compli-
ance with the Test Guideline in the Japanese Chemical Control Act
(Official Name: Law Concerning the Examination and Regulation
of Manufacture, etc. of Chemical Substances) under Good Labora-
tory Practice conditions.

Statistical analysis
Quantitative data were analyzed by Bartlett’s test (Bartlett 1937)
for homogeneity of distribution. When homogeneity was recog-
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nized, Dunnett’s test (Dunnett 1964) was conducted for comparison
between control and individual treatment groups. If not homoge-
nous, the data were analyzed using Steel’s multiple comparison test
(Steel 1959) or the mean rank test of the Dunnett type (Hollander
& Wolfe 1973). For qualitative data such as histopathological find-
ings, the Mann—-Whitmey's U-test (Mann & Whitney 1947) or the
Fisher's exact test (Fisher 1973) were performed.

Adoption of pNOAEL and pUETL

NOAEL is a measure used in toxicity studies for the greatest dose
at which no adverse effects are observed. No toxicologically mean-
ingful changes are excluded for any grounds, including increase of
relative organ weights without any other related changes. As the
present purpose was to elucidate susceptibility of newborn rats to
chemicals as compared with young rats as accurately as possible,
simple application of NOAELs obtained from newborn and young
main studies was considered not to be necessarily appropriate even
though the dose setting is pertinent. Therefore, we newly defined a
pNOAEL as the most likely estimated no-adveise-effect-dose on
the basis of data from both main and dose-finding studies. As
urinalysis and histopathological examination were not conducted
in both dose-finding studies, and the administration period in young
dose-finding study was half of the main study, we carefully
weighed how the results from the dose-finding study should be
taken into account, especially concemning the type of toxicity. In
order to consider equivalently toxic intensity doses for newborn and
young rats, we also newly defined a pUETL, although this is not
without problems given the limited dose points. Therefore, in the
most cases, the appropriate pUETL for either newborn or young
rats was chosen first, thereafter the matching pUETL or the range
of pUETL. was speculated to assess equivalent toxicity, considering
the entire body of data.

RESULTS

2-Chlorophenol (Table 1)

The newborn investigation was conducted at doses of 0, 20, 100,
and 500 mg/kg for the dose-finding and 0, 8, 50, and 300 mg/kg
for the main study. The young investigation was conducted at doses
of 0, 100, 200, and 500 mg/kg for the dose-finding and O, 8, 40,
200, and 1000 mg/kg for the main study.

Major toxic effects on the central nervous systemn (CNS) were
found in both sexes of newborn and young rats. In the newborn
study, tremors appeared within five minutes and disappeared within
four hours in most animals at 300 mg/kg. Hypoactivity and an
abnormal gait were also observed in a few cases. The histopatho-
logical examination showed slight to moderate basophilic renal
tubules in more than half the animals of both sexes, without relative
kidney weight changes (increase by 8% for males, 4% for females).
In addition to these effects, the body weights of both sexes at this
dose were transiently decreased. At 50 mg/kg, only one female
showed tremors once from 15 to 30 minutes on day nine after the
dosing start. There were no chemical-related changes in develop-
mental parameters. In the young study, most animals of both sexes
sporadically showed various effects on the CNS such as tremors,
hypoactivity, and an abnormal gait within three hours after dosing
at 1000 mg/kg. Most animals also exhibited shight centrilobular
hypertrophy of hepatocytes, suggesting a compensatory response
to a requirement for hepatic metabolism. In the dose-finding study,
no toxic signs were observed, but the information was limited
because of the small number of animals, the short administration
period, and the lack of histopathological examination. There were
no chemical-related abnormalities at 200 mg/kg in the main study.

Although the NOAEL was 8 mg/kg/day for newborn rats based
on the main study results, this value was concluded to be too low

Table 1 Toxicity findings for 2-chlorophenol in the newborn and young rat main studies

Newborn study (mg/kg)

Young study (mg/kg)

0 20} 50 100+ 300 0 200 500t 1000
Male
General behavior
Tremors 0/12 0/4 0/12 0/4 11/12 012 0/12 0/3 4/12
Hypoactivity 0/12 0/4 0/12 0/4 212 0/12 0/12 0/3 8/12
Abnormal gait 0/12 0/4 0/12 0/4 1712 0/12 0/12 0/3 4/12
Histopathology
Renal tubules, basophilic 0/6 no data 0/6 no data 4/6 0/6 0/6 no data 0/6
Centrilobular hypertrophy 0/6 no data 0/6 no data 0/6 0/6 0/6 no data 6/6
Female
General behavior
Tremors 0/12 0/4 1712 0/4 12/12 0/12 0/12 0/3 5/12
Hypoactivity 0/12 0/4 0/12 0/4 3/12 0/12 0/12 0/3 5/12
Abnormal gait 0/12 0/4 0712 0/4 1/12 0/12 0/12 0/3 7/12
Histopathology
Renal tubules, basophilic 0/6 no data 0/6 no data 516 0/6 0/6 no data 0/6
Centrilobular hypertrophy 0/6 no data 0/6 no data 0/6 0/6 0/6 no data 5/6

Only data for items showing change are included in this table. Data are numbers of animals with the change of the total examined-
tindicates dose and data from the dose-finding study. Al newborn animals died by the 9th dosing day at 500 mg/kg in the dose-finding
study. Body weights of both sexes were only transiently, but not finally reduced, at 300 mg/kg in the newborn main study. Clinical signs
in newborn rats were not observed at doses of 20 and 100 mg/kg in the dose-finding study.
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because of the absence of clinical signs at 20 and 100 mg/kg in the
dose-finding study, and only one female showed tremors once at
50 mg/kg in the main study. The pNOAEL for newborn rats was
therefore estimated to be 40 mg/kg/day, 2 little below the 50 mg/
kg. For young rats, the pNOAEL can be considered to be 200 mg/
kg/day because of the limited information at 500 mg/kg in the dose-
finding study. The toxicity at 300 mg/kg for newborn rats seemed
to be slightly higher than that at 1000 mg/kg for young rats, because
of the transient depression of body weight found limited to the
former cases, although the toxicity profile regarding the CNS was
very similar in newbom and young rats. The dose for newborn rats
showing the same toxic intensity, as that for young rats at 1000 mg/
kg, is considered to be slightly lower than 300 mg/kg, at 200-
250 mg/kg/day. Therefore, pUETLs of 200250 and 1000 mg/kg/
day may be considered equivalent doses for newborn and young
rats, respectively.

4-Chlorophenol (Table 2)

The newborn investigation was conducted at doses of 0, 20,
100, and 500 mg/kg for the dose-finding and 0, 12, 60, and
300 mg/kg for the main study. With young rats doses of 0, 20,
100, and 500 mg/kg were applied in both dose-finding and main
studies.

Toxic effects on the CNS were observed in both sexes of
newborn and young rats. Most newborn rats at 500 mg/kg in the
dose-finding study showed tremors, hypoactivity, bradypnea and
hypothermia, and died. All newborn rats at 300 mg/kg exhibited
tremors, - mostly within 15 minutes to one hour, but these com-
pletely disappeared within four hours after dosing. There were
no abnormalities at 100 mg/kg in the dose-finding, and 60 and
12 mg/kg in the main study. No developmental abnormalities were
observed at any dose in the newborn dose-finding and main studies.
In the young study, tremors, tachypnea and salivation were
observed from five to 30 minutes after dosing in most animals in
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both sexes at 500 mg/kg. There were no other dose-dependent
changes at any dose.

The pNOAEL for newborn rats is considered to be 100 mg/kg/
day, becanse CNS toxicity was not observed at 100 mg/kg in the
dose-finding study. The pNOAEL for young rats must be ‘set at
100 mg/kg/day, because there were no doses set between 100 and
500 mg/kg. Although the toxicity profile regarding the CNS dif-
fered to some extent between newborn rats at 300 mg/kg and young
rats at 500 mg/kg with respect to symptorn appearance and dura-
tion, the same level can be concluded, considering the specific
characteristics of the newborn body. Thereby, pUETLs of 300 and
500 mg/kg/day were estimated as appropriate for newborn and
young rats, respectively.

p-(0,,0-Dimethylbenzyl) phenol (Table 3)

The newbom investigation was conducted at doses of 0, 30, 100,
and 300 mg/kg for both dose-finding and main studies. The young
investigation was conducted at doses of 0, 250, 500, and 1000 mg/
kg for dose-finding and 0, 100, 300, and 1000 mg/kg for the main
study.

No newborn animals died although the body weights of both
sexes were transiently lowered at 300 mg/kg (8% maximum
decrease). General behavior, functional parameters and urinalysis,
hematology and biochemistry data were all within normal ranges
except for high urinary volume in males and high BUN in femnales
at 300 mg/kg. The relative kidney weights were increased more
than double at 300 mg/kg in both sexes, and dilation of tubules and
papillary ducts was observed at relatively high grades in kidneys
of both sexes, with no complete recoveries even after a nine-week
recovery-maintenance period. Such histopathological change in
kidneys was also slightly observed at 100 mg/kg in both sexes. In
addition, there were effects on the endocrine systems, despite no
effects on sexual differentiation. Absolute testicular weights were
reduced by 16% at 300 mg/kg and ovary weights by 26% at 100

Table 2 Toxicity findings for 4-chlorophenol in the newborn and young rat main studies

Newborn study (mg/kg)

Young study (mg/kg)

0 60 100F 300 0 100 500
Male
General behavior
Tremors 0/12 0/12 0/4 12/12 0/12 0/6 12/12
Tachypnea 0/12 012 0/4 0/12 0/12 0/6 11/12
Salivation 0/12 0/12 0/4 0/12 0/12 0/6 9/12
Histopathology
Kidney 0/6 0/6 no data 0/6 0/6 0/6 0/6
Liver 0/6 0/6 no data 0/6 0/6 0/6 0/6
Female
General behavior
Tremors ‘0/12 0/12 0/4 12/12 0/12 0/6 11712
Tachypnea 0/12 012 0/4 0/12 012 0/6 9/12
Salivation 0/12 0/12 0/4 0/12 0/12 0/6 8/12
Histopathology
Kidney 0/6 0/6 no data 0/6 0/6 0/6 0/6
~Liver 0/6 0/6 no data 0/6 0/6 0/6 0/6

Data are numbers of animals with the change of the total examined. All newborn males and 3/4 females died at 500 mg/kg in the dose-
finding study. findicates dose and data from the dose-finding study.
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Table 3 Major toxicity findings for p-(or,c-dimethylbenzyl) phenol in the newbomn and young rat main studies
Newborn study (mg/kg) Young study (mgrkg)
0 30 100 300 0 100 300 1000
Male
Dead or moribund 0/12 0/12 0/12 0/12 0/14 0/7 07 3/14
ALT, y-GTP / - - - / - - T
BUN, Creatinine / - - - / - - T
Relative fiver weight / - - - / - T T
Relative llc'idney weight / - - ) / - - T
Stomach, hyperplasia 0/6 /6 0/6 0/6 0/7 0/7 07 1/6
Liver, proliferation bile ducts 0/6 0/6 0/6 0/6 077 o7 0/7 6/6
Kidney, regeneration 0/6 o6 0/6 0/6 3 3/7 57 6/6
Kidney, dilatation 0/6 0/6 1/6 6/6 0/7 07 017 6/6
Female
Dead or moribund /12 0/12 0/12 0/12 0/14 o7 077 1/14
ALT, y-GTP ! - - - / - - T
BUN, Creatinine / - - T~ / - - -
Relative liver weight / - - = / - - T
Relative kidney weight / - - T / - - T
Stomach, hyperplasia 0/6 0/6 0/6 0/6 07 077 0/7 3/7
Liver, proliferation bile ducts 0/6 0/6 0/6 0/6 0/7 0r7 0/7 1
Kidney, regeneration /6 0/6 0/6 0/6 - 0/7 177 0/7 1
Kidney, dilatation 0/6 0/6 216 6/6 0/7 07 0/7 417

Only critical data are shown in this table. Data are numbers of animals with the change of the number examined. Slashes and bars mean
no statistical significance as compared to controls. T indicates significant increase at P < 0.05. Relative kidney weights were increased 2.5-
and 2.1-fold for males and females at 300 mg/kg in the newborm study. For the young study, 14 males and 14 females (half for examination
of recovery) were assigned to each group but 6 males and 7 females at 1000 mg/kg were re-assigned for 28-day examination because of

deaths.

and 300 mg/kg. The absolute ovary weights were still lowered
by 32% at 300 mg/kg after the recovery-maintenance period.
Increased numbers of atretic follicles were found in ovaries of half
of the females at 300 mg/kg at the end of the dosing period, and
most fermales continued to show various changes such as decreased
numbers of corpa luteua in the ovaries and hypertrophy of endome-
trial epithelium in the uteri, after the recovery-maintenance period.

In the young study, two males and one female died, and one male
was killed in a moribund condition at 1000 mg/kg. The final body
weights were reduced by 18%, limited to males. On vrinalysis, both
sexes showed irregularly sized particles of a black substance,
accompanied by 2-4 fold elevation of urine volume. Clear changes
of several biochemical parameters such as ALT, yv-GTP, BUN, and
creatinine, increases of relative liver and kidney weights, and his-
topathological changes in the forestomach (squamous hyperplasia),
liver (bile duct proliferation), and kidney (regeneration of tubular
epithelium and dilatation of tubules) were also observed at
1000 mg/kg. A dose of 300 mg/kg was considered to cause slight
toxicity, because the abnomnmal urinary contents described above
were found in half of both sexes and a slightly elevated incidence
of mild regeneration of the tubular epithelinom was noted in male
kidneys. After the two-week recovery period, the pathological
changes in male kidneys at 1000 mg/kg continued to be evident.
There were no signs of toxicity at 250 and 500 mg/kg in the dose-
finding smdy although the administration period was only half and
urinalysis and histopathological examinations were not performed.

The pNOAEL of 30 mg/kg/day for newborn rats is clear and one
of 100 mg/kg/day for young rats is reasonable because of slight
toxicity at 300 mg/kg in the main study and limited information at
250 mg/kg in the dose-finding study. Toxicity for newborn rats was
evident at 300 mg/kg as all animals of both sexes showed histo-
pathological changes in kidneys, with increased relative weights.
However, the degree of toxicity for young rats at 1000 mg/kg was
obviously much stronger than that of newborn rats at 300 mg/kg,
which appeared to be equivalent to doses of 700-800 mg/kg in
young rats. Therefore, pUETLs of 300 and 700-800 mg/kg/day
may be appropriate for newborn and young rats, respectively. It
should be specially noted that this chemical may have endocrine
disrupting properties, especially against females, when given only
during the suckling phase.

(HydroxyphenyDmethyl phenol (Table 4)

The newborn investigation was conducted at doses of 0, 20, 60, and
200 mg/kg for dose-finding and 0, 16, 40, and 100 mg/kg for the
main study. The young study was conducted at doses of 0, 100,
500, and 1000 mg/kg for dose-finding and 0, 8, 40, 200, and
1000 mg/kg for the main study.

Common changes were limited to depression of body weight and
death at high doses in newborn and young rats. The highest dose
of 100 mg/kg in the newborn main study did not cause any changes,
but half the animals at 200 mg/kg in the newborn dose-finding study
died, without accompanying liver weight changes in surviving
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Table 4 Major toxicity findings for (hydroxyphenyl)methy] phenol in the newborn and young rat main studies

Newborn study (mng/kg)

Young stady (mg/kg)

0 100 2007 0 40 200 1000
Male
Dead or moribund 0/12 0/12 3/6 0/12 0/12 0/12 0/12
Final body weight / - L / - - d
Total cholesterol / - T / - - 4
Relative liver weight / - - / - - T
Stomach, hyperplasia 0/6 0/6 no data 0/6 0/6 0/6 6/6
Liver, centrilobular hypertrophy 0/6 0/6 no data 0/6 0/6 2/6 4/6
Female
Dead or moribund 0/12 0/12 3/6 0/12 0/12 0/12 1/12
Final body weight / - W) / - - W)
Total cholesterol / ~ - / l { i
Relative liver weight / - - / - T T
Stomach, hyperplasia 0/6 0/6 no data 0/6 0/6 0/6 6/6
Liver, centrilobular hypertrophy 0/6 0/6 no data - 0/6 ) 0/6 0/6 4/6

Only critical data are shown in this table. f indicates a dose from. the dose-finding study. Numbers are for animals with the feature in the
total examined. Slashes and bars mean no statistical significance as compared with controls. Tindicates significant increase P < 0.05.
lindicates significant decrease at P < 0.05. () indicates that statistical significance was not obtained. Final body weights of surviving newborn
males at 200 mg/kg in the dose-finding study were reduced by 30% (14% for females, not significant), respectively. Final body weights of
young male rats at 1000 mg/kg in the main study were decreased by 11.8% (5.7% for females, not significant). Increase of relative liver
weights was 13% in females at 200 mg/kg, and 16 and 27% in males and females at 1000 mg/kg in the young main study.

animals. There were no chemical-related changes with other exam-
inations, including developmental parameters. In the young study,
one female became moribund and the final body weights of males
were decreased at 1000 mg/kg. All animals of both sexes at this
dose showed squamous hyperplasia of the forestomach or limiting
ridge with ulceration, and two-thirds of the animals featured cen-
trilobular hypertrophy of hepatocytes with decrease of total
cholesterol (29-51% drop) and increase of relative liver weight.
At 200 mg/kg, low incidences of centrilobular hypertrophy in the
livers. of males and slight increase of liver weights in females
with low total cholesterol (45% drop) were found. No toxicity was
apparent at 40 mg/kg in the main study. No toxicity was also found
at 100 mg/kg in the dose-finding study, but a histopathological
examination was not conducted. There were no abnormalities on
hematological examination and urinalysis at any dose.

The pNOAEL is considered to be 100 mg/kg/day for newborn
rats and 40 mg/kg/day may be appropriate for young rats because
of the limited information at 100 mg/kg in the dose-finding study.
Although toxicity at 1000 mgrkg for young rats was evident, the
dose inducing the same effects in newborn rats was clearly less than
200 mg/kg, because half of the animals died at this dose. We spec-
ulate that the dose range for one death in 12 newborn rats would
be within 140-160 mg/kg. It is clear that the dose—response curve
is much steeper for newborn than young rats. Based on our consid-
eration, pUETLs of 140-160 and 1000 mg/kg/day may be equiva-
lent for newborn and young rats, respectively.

Trityl chloride (Table 5)

The newborn investigation was conducted at doses of 0, 20, 60,
200, and 600 mg/kg for dose-finding and 0, 12, 60, and 300 mg/kg
for the main study. The young investigation was conducted at doses

of 0, 30, 100, 300, and 1000 mg/kg for dose-finding and 0, 12, 60,
and 300 mg/kg for the main study.

Common effects were observed in livers of newbom and young
rats. In the newborn study, increase of relative liver weights were
shown at 60 mg/kg and more in both sexes and centrilobular hyper-
trophy of hepatocytes was noted in 300 mg/kg females. In the dose-
finding newborn study, one female died and increase of relative
liver weights of both sexes at 600 mg/kg was more evident with
low body weights (11.3% drop for males, 13.8% for females).
There were no chemical-related changes with other examinations,
including developmental parameters. In the young study, both sexes
at 60 mg/kg showed a high incidence of centrilobular hypertrophy
of hypetocytes with limited increases of relative liver weights (10—
14%). At 300 mg/kg, soft feces and mucesal thickening of cecum
in most animals were observed in addition to more extensive
hepatic changes. Although relative kidney weights were increased
at 300 mg/kg in males and 60 and 300 mg/kg in females, there were
no renal histopathological findings. Hematological and blood
chernical examinations revealed several slight to moderate changes
(56% as the maximum) in fibrinogen, ALT, total cholesterol and
glucose, as well as prolongation of prothrombin and activated
thromboplastin times, at 300 mg/kg.

pNOAELSs of 60 and 12 mg/kg/day for newborn and young rats
appear appropriate because of the lack of information at higher
doses in the dose-finding study, which showed no toxicity but
without histopathological examination. The dose of 300 mg/kg in
the young main study was a clear toxic level, but intensity was
much stronger than that at 300 mg/kg in the newborn main study,
while less that at 600 mg/kg in the dose-finding study. Based on
these data, the toxicity with 300 mg/kg for young rats is considered
to be within the range with 400-500 mg/kg for newborn rats.
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Table 5 Major toxicity findings for ity chloride in the newborn and young rat main studies
Newborn study (mg/kg) Young study (mg/kg)
0 60 300 600+ 0 12 60 300
Male
Death 012 - 0/12 0/12 0/6 0/12 o6 0/12 0/12
Final body weight / - - d / - - {
ALT, Total cholesterol / - - - / - - T
Relative ;iiver weight / T T T - -~ T T
Relative kidney weight / - - - - - - T
Cecum, thickening 0/6 0/6 0/6 no data 0/6 0/6 0/6 5/6
Liver, centrilobular hypertrophy 0/6 0/6 0/6 no data 0/6 0/6 3/6 6/6
Female
Death 0/12 /12 0/12 1/6 0/12 0/6 0/12 0/12
Final body weight / - - l / - - -
ALT, Total cholesterol / - - - / - - -7
Relative liver weight - / T T T - - T T
Relative kidney weight / - - - - - T T
Cecum, thickening 0/6 0/6 0/6 no data 0/6 0/6 2/6 5/6
Liver, centrilobular hypertrophy 0/6 0/6 4/6 no data 0/6 0/6 5/6 6/6

Only critical data are shown in this table. tindicates a dose from the dose-finding study. Numbers are for animals with the feature in
the total examined. Slashes and bars mean no statistical significance as compared to controls. T indicates significant increase P < 0.05.
Jindicates significant decrease at P < 0.05. Relative liver weights were increased by 11% for males and 8% for fermales at 60 mg/kg, and
28% for both sexes at 300 mg/kg in the newborn main study and by 44% for males and 46% for females at 600 mg/kg in the newbom
dose-finding study. Body weight depression in males (13%) and an increase of relative liver weights (32% for males, 40% for females)

were observed at 300 mg/kg in the young main study.

Therefore, pUETLs of 400~-500 and 300 mg/kg/day are proposed
as appropriate for newborn and young rats, respectively.

1,3,5-Trihydroxybenzene (Table 6)

The newborn investigation was conducted at doses of 0, 100, 500,
and 1000 mg/kg for dose-finding and at 0, 20, 100, and 500 mg/kg
for the main study. The young investigation was conducted at doses
of 0, 100, 250, 500, and 1000 mg/kg for dose-finding and at 0, 30,
100, 300, and 1000 mg/kg for the main study.

Common changes were observed in the thyroids and liver. The
only toxic change in newbomn main study was hypertrophy of
thyroid follicular cells with increase in relative thyroid weights in
both sexes at 500 mg/kg. Increased relative liver weights in females
were not accompanied by any histopathological changes. Although
decrease of adrenal weight and histopathological alterations such
as vacuolization and pigmentation were noted at the end of the
dosing and recovery-maintenance periods, these were always slight
and not dose-dependent. There were no chemical-related changes
with other examinations, including developmental parameters, in
newborn rats. In the young study, similar effects on the thyroids
and liver were found at 1000 mg/kg, but the incidence of thyroid
histopathological changes was slightly less than in newborn ani-
mals at 500 mg/kg. :

pNOAELs of 100 and 300 mg/kg/day for newborn and young
rats can be considered appropriate because of the lack of data with
dose settings between 100 to 500 mg/kg in the newbormn, and no
histopathological examination at 500 mg/kg in the young dose-
finding study. The degree of toxicity at 1000 mg/kg for young rats
was almost equal to that at 500 mg/kg for newborn rats. Therefore,

PUETLs of 500 and 1000 mg/kg/day are proposed as equivalents
for newborn and young rats, respectively.

DISCUSSION

More than 100 000 industrial chemicals are now in use around the
world and sufficient toxicity information is available for only a
small proportion. The Japanese government started the Existing
Chemical Safety Program to obtain minimal toxicity data sets from
28-day toxicity studies using young rats for high production vol-
ume chemicals lacking toxicity information. For the present six
targeted chemicals, we found toxicity information for only two
chemicals by literature search. Daniel et al. (1993) reported no
toxic effects of 2-chlorophenol on oral administration to male and
female Sprague Dawley rats at up to 257 mg/kg for 10 days or
150 mg/kg for 90 days. Our results were consistent with their data,
as we found no toxicity at 300 mg/kg in young dose-finding study
(14 days administration) and at 200 mg/kg in the young study
(28 days), while further providing information on CNS effects at
higher does. As for (hydroxyphenyl)methyl phenol, consisting of
bisphenol D, E, and F isomers, bisphenol F has been reported to
have estrogenic potential evidenced by several in vitro and in vivo
experiments (Hashimoto er al. 2001; Yamasaki et al. 2002; Stro-
heker eral. 2003). However, we could not establish any such
activity in this study. Our results are reasonable because oral admin-
istration of bisphenol F increased relative uterus weights only at
more than 100 mg/kg, but not 50 mg/kg given during PNDs 22-25
(Stroheker et al. 2003), while our highest dose of (hydroxyphe-
nyl)methyl phenol was equivalent to 30 mg/kg of bisphenol F.
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Table 6 Major toxicity findings for 1,3,5-trihydroxybenzene in the newborn and young rat main studies

Newborn study (mg/kg)

Young study (mg/kg)

0 100 500 0 300 1000
Male
Relative organ weight
Liver / - - / - T
Thyroids / - T / - M
Histopathology
Liver 0/6 0/6 0/6 0/6 0/6 0/6
Thyroids, hypertrophy 0/6 0/6 4/6 0/6 0/6 2/6
Female
Relative organ weight
Liver / - T / - )
Thyroids / - M / - M
Histopathology
Liver 0/6 0/6 0/6 0/6 0/6 0/6
Thyroids, hypertrophy ©0/6 0/6 5/6 0/6 0/6 4/6

Only critical data are shown in this table. Slashes and bars mean no statistical significance as compared with controls. T indicates
significant increase P < 0.05 (except in parentheses where statistical significance was not attained). Numbers are for animals with the feature
in the total examined. Increase of relative organ weights at 500 mg/kg in the newborn main study was observed for thyroids (39% for males,
24% for females) and liver (9% for females). Increase of relative organ weights at 1000 mg/kg in the young main study was observed for
thyroids (14% for males, 19% for females) and liver (23% for males and 9% for females).

Table7 Comparative susceptibility of newborn and young rats to the six chemicals

Newborn study Young study pNOAEL pUETL
pNOAEL pUETL pNOAEL pUETL Young/Newborn Young/Newborn
mg/kglday mg/kg/day

2-Chlorophenol 40 200-250 200 1000 5.0 4.0-5.0
4-Chlorophenol 100 300 100 500 1.0 1.7
p-(a,o-Dimethylbenzyl) phenol 30 300 100 700-800 33 2.3-2.7
(Hydroxyphenyl) methyl phenol 100 140-160 40 1000 04 6.3-7.1
Trityl chloride 60 400-500 12 300 ' 02 0.6-0.8
1,3,5-Trihydroxybenzene 100 500 300 1000 3.0 20

Although there has been no reports for p-(a,o-dimethylbenzyl)
phenol, it causes endocrine disruption and possible antiestrogenic
activity, when administered to newborn female rats in this study.
Therefore, further studies on this chemical should be conducted to
elucidate the mechanisms, because the present investigation did not
indicate any effects on sexual differentiation such as preputial sep-
aration, vaginal opening and the estrous cycle.

For our focus on the comparative sensitivity of newborn and
young rats to chemicals, two toxicity endpoints, pNOAEL and
pUETL, were newly defined as appropriate, considering the entire
data sets from both main and dose-finding studies. We believe that
this alternative assessment approach allowed us to make more real-
istic comparisons between newborn and young rats under the same
experimental conditions as far as possible.

The ratios of pNOAELs for chemicals between newborn and
young rats may provide an additional UF value in risk assessment
according to susceptibility of newborn rats, because regulatory
limit values for chemicals to protect public health of humans,

including infants, are derived from the division of NOAEL by UFs.
The data in Table 7 indicate newborn rats to be 1-5 times more
susceptible to four of the tested chemicals, 2- and 4-chlorophenols,
p-(a, c-dimethylbenzyl) phenol and 1,3,5-trihydroxybenzene, than

- young rats in terms of the pNOAELs, similar to the results of

previous analyzes of five phenolic chemicals, 4-nitro-, 2,4-dinitro-,
2,4,6-trinitro-, 3-methyl- and 3-amino-phenols (Koizumi et al.
2001, 2002, 2003; Takahashi et al. 2004). Immaturity in the detox-
ification potential of phase 1 and phase 2 enzymes in newborn
apimals may be the major cause of higher toxicity in newborn rats
(Rich & Boobis 1997; Gow er al. 2001), because these chemical
classes are probably direct toxicants. In the case of (hydroxyphe-
nyl)methyl phenol, the pNOAEL (100 mg/kg/day) for newborn rats
was 2.5 times higher than that (40 mg/kg/day) for young rats, but
it can be speculated that values are in practice rather similar because
the toxicity for young rats at the high dose, 200 mg/kg, was only
slight (Table 4). As for trityl chloride, newborn rats were obviously
less susceptible (0.2 for the pNOAEL ratio). Similar resunlts were
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also reported from our previous analysis for bromoalkanes (Hirata-
Koizumi et al. 2005) and may be explained by mechanisms of
action and metabolic characteristics of newborn rats, As this class
of chemicals possibly requires metabolism to act as toxicants, the
relatively mature metabolic enzyme status of young rats would be
expected to provide toxic intermediates by metabolic activation to
a greater extent than in newborn rats, as evidenced by data for
previously reported chemicals (Onkenhout eral. 1986; Kennedy
et al. 1993). Other compounds such as acetaminophen, bromoben-
zene, and carbon tetrachloride have also been shown to not produce
liver injury in neonatal animals at doses that are hepatotoxic to
adults (Gregus & Klaassen 1998).

The ratios of pUETLS, doses inducing the same degree of toxic-
ity in newborn and young rats, were almost the same as for

pNOAELSs with the direct toxicants, as shown in Table 7. However, -

newborn rats were considerably more susceptible to (hydroxyphe-
nyl)methyl phenol when considering the pUETL, due to the much
steeper dose-response curve in newborn rats, with a 100 mg/kg/day
pNOAEL and half the animals dying at 200 mg/kg, compared with
a 40 mg/kg/day pNOAEL and only one death in 12 animals at
1000 mg/kg for young rats. Although young rats showed stomach
hyperplasia in addition to hepatotoxicity at 1000 mg/kg, the cause
of newborn deaths at 200 mg/kg was unclear. With regard to trityl
chloride, the pUETL for young rats was almost the same as for
newborn although the latter were less susceptible. Such an anomaly
has also been found for bromoalkanes previously analyzed. Another
example of a chemical for which susceptibility differs at low and
high doses is chlorpyrifos, the maximum tolerated dose in 17-day-
old rats being reported to be five times less than that in adults
following oral exposure (Moser & Padilla 1998), but the differential
sensitivity not appearing in low-dose exposure (Pope & Liu 1997).
Thus as there are several chemicals of which dose-response curve
in newborn. rats was obviously steeper than that in young rats,
PUETL ratios should be also taken into account for the suscepti-
bility of newborn rats as the second endpoint marker.

In conclusion, newborn rats were 2-5 times more susceptible
than young rats in terms of both the pNOAEL and the pUETL in
most cases. One exception was that young rats were clearly more
susceptible than their newborn counterparts for trityl chloride.
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) OECD ATl W=, COLETIIEEENE 2YWEESTH 45 MEOWHIET
WXEIZOVWTEE SN, 43 MEONBTHHEER S L VEMERERICE O CBEICET 58
ERGEEINT-. BABAIE 3 WE. 2-Furanmethanol, tetrahydro- (CAS:97-99-4).
Phthalimide (CAS:85-41-6). Sodium nitrite (CAS:7632-00-0) D FEASEM X EFRE L.
fhdEESNT, XRTHE., F 20 OMHFAIBONENTOBEZRET D,
F—J— K BFBHERGE. SAEELEYE. VYGRS

Abstract : The 20th SIDS(Screening Information Data Set) Initial Assessment Meeting
was held in Paris at OECD headquarters on 19th-21st April 2005. The initial
assessment documents of 45 substances were submitted, and 43 were agreed at the
meeting. The Japanese Government submitted the initial assessment documents of
three substances, 2-furanmethanol, tetrahydro- (CAS:97-99-4), phthalimide
(CAS:85-41-6) and sodium nitrite (CAS:7632-00-0), and all three documents were
agreed at the meeting. This paper reports the summary record of the 20th SIDS Initial
Assessment Meeting.

Keywords: OECD, HPV, SIDS Initial Assessment Meeting
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[ZL®HIC

ZF M HBS#E (OECD : Organisation for Economic Co-operation and Development) T
F. BEESLEYE (DECEENBEED 1 »BICHBWTER 1,000 FoEBEATEESLT
L B{E2EME . HPV : High Production Volume Chemical) {23 LIIBE&EOMEIZL Y. &2
PR % ISR - BMili T 5 HPV RIR T 0T S LZ{THoTND, COTOYS AL, 1990 £EDEE
SREICETE, LEPEICLI2EELEBISE FBLURERRETSILLHIC. EEDIE
EMERTOARERE - ERGIAOSERET IREAERL2T0IILO-RELTIFHNT
WD, MBEEGEELHBALDD. TRENSET IIEEMEORL WM HEL XD
)—— TR T—4t v + (SIDS : Screening Information Data Set) 0)IE B MiEHRINE L
ER%F1TUN, WHEEE 07 7 1)L (SIAP: SIDS Initial Assessment Profile) . #)EAEF( L 7R—
bk (SIAR: SIDS Initial Assessment Report) & & UEENERE (Dossier: SIDS Dossier) M
3 XEDMYEMECE E R L. MEFEESE (SIAM : SIDS Initial Assessment Meeting) T
LTS, 1993 £MF 1 [E SIAM M5 2000 £ 3 AN 10 [B STAM F TlL. MBEEBRFHN
AR —EBYUBEZTH>TELMN, 1998 EMICEBRLEIEREES (ICCA
International Council of Chemical Association) A HPV SRR TR TS L~ADSMERBEL., 5
11 [E STAM (2001 )5 ICCA A =2 7T 4« T & L TEHEXZEDERIZH I L TLVS,

% 20\ SIAM 1%, 2005 % 4 A 19 B-21 21z/8) ) OECD AEchfE -, mEEE. B
FESBIUEERN LN B0 BORERNSNL .. BERYE 2 MEEETH 45 MEOWENTHE
XEIZDWTEE 1T o=, AIBILE 20 @ SIAM TOFBRELE LT, 5 198 SIAM LED
HPV g 7055 L0ESBKRE. DHEEXENEEERSLUARTOT S LOSRNERE
EIFICET ABREHERICOVTHRET 5, KIHILE 20 [@ SIAM OEEHEE (OECD 20052)
ESBLTHERL,

BHE. PV SR TS5 LEEE 0ECD OEEMERERICOLTIE, ESIME (1999a) AR
LTWS, £f-. BABFAIEY LERP LUBENEFEINIEEMEDFHXEIZOINTE
E&)4h (1999b. 2000, 2001) & & UBEMR (2004, 2005a. 2005b EIRI) A& L TLVS,

1. % 19 B SIAM &M HPV 7045 S LERRR

(1) WA TE O ARRR

% 19 B SIAM (2004 5 10 B) TEESIT- 56 PEOMBEMECEIL. bW EORLMEIC
DVWTERNEAHETRET S OECD DILESRBESHSLUVLER - BE - A4 TH/ 0P
— R EREE (Joint Meeting) THRE Sh. SIAP A OECD @ HPV ¥—42 RX—X(OECD
2005b) #@E L CaAMEntz, £/, EEREFEUNEP : United Nations Environment
Programme)l&. OECD EH BN 5 bz 29 MEOHAFMEXE %, 2005 £3 Bl JH
4 b (UNEP 2005) CARHER L1z, STk Y. UNEP O RBHERUEHRIE 207 (24 5712, 2005
£1 AICIEE 5233 MEOWMBTECEN UNEP IZELNTEY . IEXRARBEREINLGFET
Hd,

SIAM 2B BEREL & MEEEEIZ DL TOEIEIL. FW (The substance is a candidate
for further work) FE7z[& LP (The substance is currently of low priority for further work) &
LTRENTWD, FW X TSERELENOPAEAREESDETHS] . LP [T NRROFERIK
RICBWTIZENERDDLEIZLG L) ZEERT, hOeE0GEE TOWME HICHERT S
CEMNEENTEY., FHERTLEHLETERT LI LHPHFTIND,
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(2) HPVEBRIOUSLDODT=Za7IMEE
HPV SR 705 SLDOT =2 7IOBIEIL, SIAM COESERLZRML - OECD EHEE
BOBEERICHNT S SIAM OSFES L UBEILEMES XY 7+ —X (BELELEVEIZONT
DFHEHRERE) ORBEE/TITHND,
% 17E SIAM (2003 £ 11 A) & UEEBEIhCE-HPVAR IO VS LDIT =2 7 ILEIEIZD

WTIE. 2 19 B SIAM TOEEB S UBITFLREMESI A 4 —AOERBE S 1+, 2004 F12

BIzaxXFRSN1=(OECD 2004, ¥=a 7 I OEEERIZUTOREY THb.

- Chapter 3, 3.1 : READEEMEZTME T SEBEERITOERICET S HI 4 X
-MBEENLXBOBFEORICYEFMXEL R TS LEHAE L, EEEXITEAN
= H A SCE DR A ZIC DWW CHMALTEENNZ S,

- Chapter 5 : £ MEERELBEEEIZONTONY— FFEBIZET I H1 40X
£ MEREERSLUVBREREICHT A LEDNEOEEECPREOTERE L T OERERNICS
. BIEZTEHIBROBEELLELHA A ANMA STz,

» Chapter 2, Annex1 : ZEMZME (RSS : Robust Study Summary) ®F > FL—h
SIDSHBUAD T FRA > b (RN, SREESY. WESEORE) (39 5 RSS
DTFoT—bMERESh~Y—a7VIcBE I h-,

2. % 20 Bl SIAM TOEERR

(1) VIHREXEDERER

F20ESIAMTld. BEE2MEEZELHMEOVHECENTEZ SN, 43MEOWEIET
MR IUVEENEE SN (RD

VA CEOFREL. BRICRE S =EEOREICHT 5 REAB TR (CDG: Committee
Discussion Group) 12& 57 54 U TOEEEZ S SITBESKISIAPZRDIZThT-, B
ARFFHIFREER L LT3E., 2-Furanmethanol, tetrahydro- (CAS:97-99-4). Phthalimide
(CAS:85-41-6). Sodium nitrite (CAS:7632-00-0) DA MEXEERE L. @ThtE8ENELL
Tzo %45, Phthalimide (CAS:85-41-6) 35 & USodium nitrite (CAS:7632-00-0)IFICCANRE%E
ERELT=,

K YAEY L=, Aniline, 3,4-dichloro-(CAS: 95-76- 1) D#EAEEM X E 1L, FEIESIAM(1999
F6R)TERINZIEE REFZE FW. £ MEEEE  LP) ITSEBEABLA TN o1,
SEORBTIEMEE L WEEHEHER S S UEE (REEZE . LP. £ MEEEE . LP) AR
Sht-,

WM& AT 3 ") —: Linear alkylbenzene sulfonates (CAS:1322-98-1, 25155-30-0, 26248-24-8.
27636-75-5. 68081-81-2, 68411-30-3. 69669-44-9. 85117-50-6. 90194-45-9. 127184-52-5)
CRE/ICCADNEEHII ST E L, F1TRISIAMTE RS-, BEZED S KEEYDEMET
H=EEAROLATHEN > -, F20ESIAMTIEL., BIE LM CENRESZE(CEYT S
Hifid S VESIcSENELNT-,

HE/|CCA GREE) 1228, Tris(2-chloro-1-(chloromethyl)ethyl) phosphate

(CAS:13674-87-8) & & U Phosphoric acid, 2,2-bis(chloromethyl)-1,3- propanediyl
tetrakis(2-chloroethyl) (CAS:38051-10-0)DIRFEFE I HEIFMXELIRH L. TOMH
R P L UVBIENEE SNz, Sho2MEO - MEEEZEICET S MBEMxXEE. BE
FTAND Y FHMESMERBP THY FEOSIAMTEE NS,

AR)LF—/CCA IZ. Phthalic acid, di-C6-8 branched alkyl esters, C7 rich (CAS: 71888-89-6)
OMEPFMCET. COMEBEITKESEY IR TEYEBLEWERERLE, LAL. #
DRBRT—2 DEBEBENMEN > L ORBELFEUT AYMEICEMBEIZO NI LMD,
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EMRBOFMZOVTEENFESNLEMN o, Phthalic acid, di-C6-8 branched alkyl esters,
C7 rich (CAS: 71888-89-6)1&. KELEMOEMEMIC OLWTEEROBUVRBIERN GO,
BEDHFH LT 5 Phthalic acid, bis(2-ethylhexyl) ester (CAS:117-81- DA MiBRMREHER %+
LIT, EVBRBEERIT 52 L& o1-, BIELEWMHEEXEIE CDG (TBHSh, FESh
HFETCHD,

BEHNRE L =Barium carbonate(CAS:513-77-9) D W AT SXEIZ DN T IR ETESEE S I
DNTEEEDOHSHABRFHRAR T TV EOERICESGN o=, AR H—EIL, FEEED
HORBERERD. TELRBICOUVTRSSEERT 5 & &k o1z, BIE L= HAFHEXE
ZCDGIKIEE Eh, BEINDIFETHD.

(2) HPV G700 5 LIZE 1T 5 LB EE
1) REBHROSERIZOWT

REEMICET S HPV AR TOTSLOYZ a7 NIZDLTIE, 5 18 [B SIAM (2004 £ 4
A) T. RO SHEBIIDVWTBENRELER S, BRLENESI R T+ —AOERBNED |
=,

- BED HPV gk 7075 L0 a7IILCESH btz SIDS IHE CER SN L RHEHRD
HEEEAMICHEET 5.

- B RBRMBOHE - RELE L OFEMED SIAR & SIAP CHE LS5,

- SIAM Q&S EEICREFERLEDENPLERKICHEREIIZILOE L. BEDHFEBLTES
HEMEE S B RVNK SRET D,

AEHELEICHIT. OECD BERNACHLEOAETERMLI-HPVRER IS5 L0 =07
IWMEEEE% CDGIZIBH L. S5 NGO (Environmental Nongovernmental Organization) &
KREA DAL FEBEH L, 5 20 @ SIAM (&, R NGO LKEDaAL MIEETDHEE
HIT, TRFEEARAR Y—EIZGIMES, thEORBERICH > TXEERNERS L%
FERBLTz. £, BEO HPV SRIT0TS L0 27U, BRFHEY WBIELT) U
AVFEEENET DL NERZTHRICER T S LB LU TOERENENBEERBEO IO S
SLOFREICRILDIETHOLMNITIVLENHD L Lz, BHEKEE. BELZYZaT7ILE
EEFHBHEH AR ELTHEATES &S, SIDS Contact Points IZE2fi$ 5 = & % OECD
EBRITKROz, LEN-T, REEFTOVIFTEXENRBRHRETZ a7 ILBEEEICE
DWTHEREhDI L LR D, BREFBROBPLNFIZONWTIZE 21 E SIAM ITENT, REESE
BFEINTNSD,

2) (BEM)EEEHHEBE(QSAR: Quantitative Structure-Activity Relationships) 7 71) —3%/
arvy—ILiRy 7 RZ2VT

OECD 12517 B(QSAR ETFILERDOTEEMEIC DU TIE, 5 34 [ Joint Meeting (2002 £ 11
A) &YBEXN., & 37 Joint Meeting (2004 £ 11 B) T, (QSAR DIRIEDHY A% T
7= OECD JfBJ (OECD Principles: OECD Principles for the Validation, for Regulatory
Purposes, of ()SAR) IZ&EBABLhT-,

W, BAGQSAR ETILNEET DI, TNTAOEEMEIZRIELZQSAR T
FERTADIEBRB TGN, Fh. GONEROEEREZHET2OLH L WMERICHD,
% ZC. 55 37 [ Joint Meeting Tl&. AT 5(QSAR EFINEERT I, EEELHNT
BEBOBEELLD, QSAR 7 TUr—ay—ILiRky Y XOBFEOHERIR SN,

25 20 [@ SIAM [2HE WL TIE, OECD BHBEMNMQSAR 7 TUr—avy—Iiky o ADO#E
FHEL. SRDQSAR FHOOOEHEEZRR Lz, kEF. Y—IRy I XORFKICEE
TEHARGEEREHAL. B2NQSAR OFEMEERIET 2AEIEBLEheRETHD

{L2EMBEEE B 15535 (2005.10) 445453 B
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A2 kLT, OECD EERFREEAEICDODWTOEMA L4 4> XM, OECD Principles
[CESODTHERINDFETHAHIZEEHER L=, HH. (QSAR OFEMEDKREL. OECD ®
HAFZ R TMBERFEEETFIMERBNTIBDE L., EOQSAR ETILEHERT
ENEEAEIOBIRESBIFETCHD EME L=, F1=. 5 20 B SIAM 1F. £EHEED(QSAR
ETIIEREBRERALIEILENHD EER LIz, -, (QSAR ETILOFERICELTHA
A EADEBRNBETHD EDIEFELHY . OECD EFBICFOEREEE Lz, T4 542X
3RMD 3 mEEELERShS & &1z,
- (QSAR ETFIERDO=HOBRILE. BEHNGHMEU~NOERNFASIADIT Y FARA >
FERWTITONhDZ &,
- (QSAR EFNOBERES K EEE RN T 5 OOBRIIT & CRIEREBRT—4 £HE
5L,
» (QSAR ETFINRIID BRI ZBHBRICEEHTHZ &,

3) MBI T I —FHMEDRESEIZDOWLT

% 19 B SIAM TlE, EHTFI)—2BET SPERTT—28RB%{T5HE% HPV Rtk
FaTSLORZ_ a7 AAE 2 RELTEBMT SRENH D LiERL -, OECD BRI
HAZ D ADEEEFER L. KEHA A FER- LTz, 5200 SIAM (&, OECD HERIER
DEREXEDAAL MIAETIEHEIC MBHTI) -8RI IMERTT—4 8B %7
SEIZIZ. AFT)—DRLEERERT 012, FhENOMEOSHEREZHET INEN
HdE LIz, Chld, SIAR OFELEDER%RTIE (Analogue justification) [CEEETH &
& L. Dossier |28 8T 2D EFGVEHERL-, ChoNEREEIZOECD EEHEBIEHPV R
BRIOTSLDTZ2T7NOHAAETVREBEL. RBEZITH5-0OBRFEEEMEIRY T+ —
RTRHT DT & &1z, £, OECD FHRBIE Dossier ZEHT SRICFERA S5 IUCLID

(International Uniform Chemical Information Database) DH 4 & L RIZDNWT HIBEFEE
EERT A L &0t

4) IBT (Industrial Bio-test) HIRFICLHT—2 DM YFNMIDINT

% 18[E SIAM Tl 1976 FIZHRE L -HBRZAMEATH S IBTHEMICL SRR T R IEE
EHEERIC, IBT IRAORESEOEEET £ HIT AEH, EVWHIBENRE S,
OECD EE#BIL. IBTIRFADRBREELET—2AEE SN, AUEIERINTOELR
YERERESRITESS (invalid) LT RETHAHIEIREL TNV, LALE 20E SIAMIZTHEWLWTHE
ENARBREZRB L, REBOREOHEIIROEY THD,

- EPA (Environmental Protection Agency) /FDA(Food and Drug Administration){= & 5%
BRI IOV S LATHENZWEHEFRSIWEEGEE. BEORBT—% LRHKITES. %
DORERSH B &R SN -5 IRBRTF— 42 2R L-LERT 5. BLHMCRENE
BEnDIGSEIEFERLEL,

- REIC K SEEOGES. B L oRRER LR LEBEZHERLCERYT 5. BioH
HREENMER SN SIGEIEER L AL,

c REREHAEEINTLANSS., LA RBEREFE LT —42 (X5 &
LTHERTBETHA SN, FETHIESIIERA LA,

Ff-, BEGFEBESATOFRBEBOUR ~ (BA%. 8. BBk, £EEHE. #5%
tf. BiEME. SN FRETIL LI, BELLIPBENFETETLHEE. HEND
BEBREREOFERICONT., TOTURELERE I RETHOHI L L, SBEIEEOREIZEEL.
OECD £#HH % 21 [E SIAM TR CRENDERERB LA A VADEREERT S L
Elot-, E£20E SIAM OftiRe LTUTOEBICDOWTHENICRAET kT,

{LEEWREER 14535 (2005.10)445-453 §
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- IBT BIRFIDERBREH/RETREN, YR MIHIBRBEOH ETAED, T, EEEHE
RERIZRED $H 5 in vivo BER & FI TR ENED . BFURRICOVTIE., FRBTETD
T3 LTEESNTLGELA, TERTANTRCEBRER LA S Mo, oK
ERICEEABIDMNMEN 212 5D

PR EGASEBAMTONTOEMERET S ENTESD. 3 LERMIMEE TS BE.
HERRBHH TEAONED, BEREAEICLIGREBEEDERRTEALLIRED,

- IBT BARFTDBRIRICEHT SRBRICHBERTE 20ED.

5) BEROEMEEIZ DT

#5245 & BIAC (Business and Industry Advisory Committee) ASBE$R & F $n1b S 4T /5
FEORBIZDOWTHBRAL -, BIRhOIREXTIE, K. . TELEEHO I IS— AU
FHRVLERORBISGEVMEZEEL. RHRICESISEEOEMEFTRT S LHWMEEL LD,
BEOD SIAM TEESh A FSOLELEOSBOEEEZEZM. TOFFEAEDENER L,
BN & WML SO DEFICEIC DN TIE, 821 B SIAM TEEIh 5,

O)FEI=¥5175 Extended HPV 704 S L
~ BIAC l3. ¥BEOF ¥ L2704 S LRARIC HPV I2A--¥MET, XEOFY LY
TTOSS LB HPYV SR 7055 LD ICCA 4 =S FF 1« TORETHELE 500 HEDOREIZ
DWTA VT T4 TEMBIEEEE LT, BIAC BMERLI=FNLDOMEIZ DT OWEEE
ESCEANFHED SIAM TR Sh b alEiElS R S hi=,

Bhvic

% 20 [B SIAM Tl. 45 PEOOHFMXEIZI >V TEESh, BARNRH L= 3 WEEZST
A3 MEDMYFHEER B L UFHERRICE D BEICHT 2851 EE S hiz #&0¥HEIZD
Wi, BBEFEFLIE MEREEICHT HFEENRD oA, A ORERBSFTRL TS,
FEEBRENFASAIPEICOVTIETW LRSI AERIZH >z, —H. RIEZET
T MEEZEBIZHT 2EEHNENLD. BWNNIEERERBDHONINBERENTRIESN Y
Bk MEEEBE) S L VEONMNIELNBEINDIMEGEZE) G L&, LP LERShIERIZH
of=, 5 20 [E SIAM (. MEFMEXENDEEZDEL., BED SIAMASDEREEETHIRE
BHROWMOA. MEHT I —FFEOEHAE. IBT HRFORBRT—20OmMY KA LEEIZD
WTHBEESNT, ThBITDNTIE. F 21 E SIAM TELEBESNDIFETHY. ¥HICIBTH#H
READERT—2 OBV IFEWNIOWTIE, $RLBRREEHRITOIC L Lhiz, £z, LWL
BAEL LTQSAR7TUr—avy—ILRy 2 AOBEEICODVWTEREBE SN,

SmEN

- OECD (2004) Manual for investigation of HPV chemicals OECD Secretariat, September
2004 http://www.oecd.org/document/7/0,2340,en_2649_34379_1947463_1_1_1_1,00.html
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1322-98-1 Benzenesulfonic acid, decyl-, Na salt US/ACCA LP LP
25155-30-0  Benzenesulfonic acid, dodecyl-, Na salt
26248-24-8  Benzenesulfonic acid, tridecyl-, Na salt
27636-75-5  Benzenesulfonic acid, undecyl-, Na salt
68081-81-2  Benzenesulfonic acid, mono-C10-16-alkyl
68411-30-3  Benzenesulfonic acid, C10-13-alkyl dexriv
69669-44-9  C10-14 Alkyl deriv benzene sulfonic acid, sodium salt
85117-50-6  Benzenesulfonic acid, mono-C10-14-alkyl
90194-45-9  Benzenesulfonic acid, mono-C10-13-alkyl deriv, sodium

salts
127184-52-5 4-C10-13-sec Alkyl deriv benzene sulfonic acid, sodium

salt / Linear alkylbenzene sulfonates
95-76-1 Aniline, 3,4-dichloro- DE:eu LP LpP
60-24-2 Ethanol, 2-mercapto- DE/AICCA LP LP
97-99-4 2-Furanmethanol, tetrahydro- JP LP FW
79-77-6 3-Buten-2-one,4-(2,6,6-trimethyl-1-cyclohexen-1-yl)- DE/ICCA LP LpP
106-43-4 Toluene, 4-chloro- DE/ACCA LP FwW
79-94-7 Tetrabromo bisphenol A UK:eu FW LP
8h-41-6 Phthalimide JPACCA P LP
85-44-9 1,3-Isobenzofurandione DE/ICCA P FW
108-21-4 Isopropyl acetate US/ACCA LP Lp
97-85-8 Isobutyl isobutyrate USACCA Lp LP
71888-89-6  Phthalic acid, di-C6-8 branched alkyl esters C7 rich BEACCA LP FW
117-81-7 Phthalic acid, bis(2-ethylhexyl) ester SE:eu FW FW
78-79-5 Isoprene US/ACCA Lp Lp
354-33-6 Ethane, pentafluoro- US/ACCA Lp LP
68390-56-7  Fatty acids, tallow, hydrogenated, dimers, diketene UKACCA LP LP

derivs
84989-41-3  2-Oxetanone, 3-C12-16-alkyl-4-C13-17-alkylidene

derives / Alkyl ketene dimers
105-53-3 Diethyl malonate DE/ACCA LP LP
108-59-8 Dimethyl malonate / Malonates
1328-53-6 C.I. Pigment Green 7 DE/ACCA LP LP
70942-01-7  Potassium sodium 4,4"-bis[6-anilino-4-[bis(2- DEACCA LP LP

hydroxyethyDaminol-1,3,5-triazin-2-yllaminoJstilbene-2,

2'-disuiphonate
71230-67-6® Benzenesulfonic acid, 2-2-(1,2-ethenediyl)

bis(5-((4-(bis(2-hydroxyethyl)amino)-6- (phenylamino)
-1,3,5-triazin-2-ylamino) -, dipotassium salt
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