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Table 1

Maternal findings in rats given DTG on days 6-19 of pregnancy

Dose (mg/kg) 0 (control) 10 20 40

No. of rats 24 24 24 24

No. of pregnant rats 24 24 24 24

Injtdal body weight 256 £ 13 256 + 13 256 = 13 256 £ 13

No. of females showing clinical sign of toxicity
Death 0 0 0 4
Alopecia 2 2 3 2
Bradypnea 0 0 0 2
Decreased locomotor activity 0 0 1 1
Mydrasis 0 0 127 247
Prone position 0 0 0 3
Salivation 0 0 2 2
Soil of perigenital 0 0 1 4
Tremor 0 0 0 2

Body weight gain during pregnancy (g)*
Days 0-6 408 398 40 = 8 3948
Days 6-15 507 49+ 9 37+ 234+ 10™
Days 15-20 77£9 77£9 71 £10 47 16"
Days (0-20 167 £ 17 165 £ 21 148 £ 247 109 4 217
Adjusted weight gain” 88 £ 15 87 £ 19 77 %15 49 + 177

Food consumption during pregnancy (g/day)?
Days 0-6 23+£2 232 232 23+ 2
Days 6-15 2642 2642 24 +3 20 &+ 3%
Days 15-20 28 +2 28 £3 26+ 2 2437
Days 0-20 2542 2642 2442 21 £ 2"

Weight of gravid uterus (g)* 79 £ 10 78 £ 11 7215 59 + 10™

2 Values are given as the mean = S.D.

b Adjusted weight gain refers to maternal weight gain excluding the gravid uterus.

** Significantly different from the control (p <0.01).

3. Results

Table 1 shows the maternal findings in rats given DTG on days
6-19 of pregnancy. At 40 mg/kg bw/day, death was found on day
8 of pregnancy in two females and on days 7 and 19 of preg-
nancy in one female each. Statistically significant increases in
the incidence of mydriasis occurred at 20 and 40 mg/kg bw/day,
and in decreased locomotor activity at 40 mg/kg bw/day. Addi-
tional findings that appeared to be treatment related, but not
statistically significant were decreased locomotor activity at
20 mg/ke bw/day, salivation and soil of the perigenital area at
20 and 40 mg/kg bw/day, and bradypnea, prone position and
tremors at 40 mg/kg bw/day. These signs were observed consis-
tently throughout the dosing period and relatively higher inci-
dences of these signs were noted during the early administration
period. Maternal body weight gain was significantly decreased
on days 6-15 and 0-20 of pregnancy at 20 mg/kg bw/day, and on
days 6-15, 15-20 and 0-20 of pregnancy at 40 mg/kg bw/day.
Adjusted weight gain, the net weight gain of maternal rats dur-
ing pregnancy, and the weight of the gravid uterus were also
significantly reduced at 40 mg/kgbw/day. At this dose, food
consumption was significantly lowered on days 6-15, 15-20
and 0-20 of pregnancy.

Table 2 presents the reproductive findings in rats given
DTG on days 619 of pregnancy. No dam with total litter
loss was observed in any group. No effects of DTG were

found on the numbers of corpora lutea and implantations, or
the incidence of preimplantation loss. At 40mg/kgbw/day, a
significantly increased incidence of postimplantation loss, a
decreased number of live fetuses and lowered weights of male
and female fetuses and placentae were noted. The sex ratio
of live fetuses was significantly reduced in the DTG-treated
groups.

The summarized results of external and internal examina-
tions in fetuses of rats given DTG on days 6-19 of pregnancy
are shown in Table 3. No fetuses with external malformations
were observed in the control group. One fetus with cleft palate
was found at 10 mg/kg bw/day. Fetuses with external malfor-
mations were found in 13 out of the 328 fetuses (three out
of the 24 litters) at 20 mg/kg bw/day and 33 out of the 251
fetuses (11 out of the 20 litters) at 40 mg/kg bw/day, and sig-
nificantly increased incidence of the total number of fetuses
with external malformations was noted at 40 mg/kg bw/day. Inci-
dences of fetuses with brachydactyly and with short tail were
increased at 20 and 40 mg/kg bw/day, and significantly increased
incidences were found at 40 mg/kg bw/day. As for internal mal-
formations, one fetus each with microphthalmia in the control
and 20 mg/kg bw/day groups, one fetus with dilatation of the
lateral ventricles in the control group and one fetus with unde-
scended testes in the 40 mg/kg bw/day were observed. Variations
in the internal organs were observed in 11-19 fetuses in all
groups. However, no significant differences in the incidences of
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Table 2
Reproductive findings in rats given DTG on days 619 of pregnancy
Dose (mg/kg) 0 (control) 10 20 40
No. of litters 24 24 24 20
No. of Iitters totally resorbed 0 0 0 0
No. of corpora lutea per litter 157+ 21 148+ 1.6 14919 153£ 15
No. of implantations per litter® 153 £ 19 147+ 18 142+£27 152+ 14
% Preimplantation loss per litter? 2.4 0.9 5.6 0.9
% Postimplantation loss per litter® 35 3.4 4.8 16.4"
No. of live fetuses per litter® 148+ 19 142+21 137+£29 12,6 & 1.9
Sex ratio of live fetuses (male/female) 0.56 0.49" 046" 0.46"
Body weight of live fetuses (g)*
Male 3.64 + 0.17 372 £ 0.8 3.59 4= 0.24 3.19 + 0.31™
Female 342 £ 0.16 3.53 £ 025 341 +£0.18 3.03 +0.267
Placental weight (g)* 0.47 £ 0.04 0.47 £ 0.03 0.50 £ 0.16 0.40 £ 0.04™

?® Values are given as the mean = S.D.

P (No. of preimplantation embryonic loss/no. of corpora lutea) x 100.
¢ (No. of resorptions and dead fetuses/no. implantations) x 100.

* Significantly different from the control (p < 0.05).
** Significantly different from the control (p <0.01).

fetuses with internal malformations and variations were detected
between the control and DTG-treated groups.

The summarized results of skeletal examinations in the
fetuses of rats given DTG on days 619 of pregnancy are pre-
sented in Table 4. Fetuses with skeletal malformations were
~ found in one out of the 184 fetuses (one out of the 24 litters)
in the control group, one out of the 176 fetuses (one out of the
24 litters) at 10 mg/kg bw/day, 13 out of the 170 fetuses (six out
of the 24 litters) at 20 mg/kg bw/day, and 26 out of the 130 fetuses
(12 out of the 20 litters) at 40 mg/kg bw/day. Significantly higher
incidences of the total number of fetuses with skeletal malfor-
mations were observed at 20 and 40 mg/kg bw/day. Incidences
of fetuses with absence, fusion or malposition of the caudal ver-
tebrae and with absence or fusion of phalanges were higher at 20
and 40 mg/kg bw/day, and significantly increased incidences of
fetuses with these malformations and fetuses with the absence or

fusion of metacarpals were found at 40 mg/kg bw/day. Although
skeletal variations in the vertebral column, ribs and sternebrae
were observed in all groups, no significant differences in the
incidences of fetuses with skeletal variations were detected
between the control and DTG-treated groups. A significantly
delayed ossification, as evidenced by the numbers of sacral and
caudal vertebrae, sternebrae, and metatarsi, was also noted at
40 mg/kg bw/day.

4. Discussion

In order to obtain further information on the reproductive and
developmental toxicity of DTG, the present study was conducted
in compliance with OECD guideline 414 Prenatal Develop-
mental Toxicity Study [16]. DTG was given to pregnant rats
during the time of implantation to the term of pregnancy to

Table 3 .
External and internal examinations in fetuses of rats given DTG on days 6-19 of pregnancy
Dose (mg/kg) 0 (control) 10 20 40
External examination
Total no. of fetuses (litters) examined 354 (24) 341(24) 328(24) 251(20)
Total no. of fetuses (litters) with malformations 0 1 13(3) 331
Cleft palate 0 1 0 0
Brachydactyly 0 0 8(3) 3an™
Short tail 0 0 7(2) 10(7)**
Internal examination
Total no. of fetuses (litters) examined 170(24) 165(24) 158 (24) 121 (20)
Total no. of fetuses (litters) with malformations 1 0 1 1
Microphthalmia 1 0 1 0
Dilatation of lateral ventricles 1 0 0 0
Undescended testes 0 0 0 1
Total no. of fetuses (litters) with variations 16(10) 11(%9) 13(7) 19(12)
Thymic remnants in neck 13(10) 8(7) 12(7) 17(11)
Dilated renal pelvis 2(2) 2(2) 0 0
Left umbilical artery 1 1 1 2(2)

** Significantly different from the control (p <0.01).
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Table 4

Skeletal examinations in fetuses of rats given DTG on days 6-19 of pregnancy

Dose (mg/kg) 0 (control) 10 20 40

Total no. of fetuses (litters) examined 184(24) 176(24) 170(24) 130(20)

Total no. of fetuses (litters) with malformations 1 1 13(6)" 26(12)"
Split cartelige of thoracic centrum 0 0 1 1
Fused cartilage of cervical vertebral arches 0 1 1 1
Fused cartilage of ribs 1 0 0 0
Absence, fusion or malposition of caudal vertebrae 0 0 8(3) 10(8)"”
Absence or fusion of phalanges 0 0 5(3) 18(9)""
Fusion of metacarpal/metatarsal and phalanx 0 0 0 2(2)
Absence or fusion of metacarpals 0 0 0 4(4)
Shortening of tibia and fibula 0 0 0 1

Total no. of fetuses (litters) with variations 10(7) 16(9) 16(11) 12(8)
Bipartite ossification of thoracic centrum 0 2D 1 ) 0
Dumbbell ossification of thoracic centrum 0 1 0 0
Unossified thoracic centrum 1 1 0 1
Variation of number of lumbar vertebrae 1 0 0 2(1)
Wavy ribs 0 1 1 0
Short supernumerary rib 9(6) 12(7) 14(10) 4(4)
Short 13th rib 0 0 0 2(2)
Sacralization of lumbar vertebra 0 0 0 2O
Bipartite ossification of sternebra 0 0 1 1
Asymmetry of sternebra 0 0 0 1

Degree of ossification®
No. of sacral and caudal vertebrae 73 £ 05 75£05 75+ 05 7.0 £ 0.6
No. of sternebrae 46+ 04 48+ 05 4604 424 04"
No. of metatarsals 8.0 £ 0.0 79 +03 7.8+ 04 67+ 1.47

2 Values are given as the mean & S.D.
* Significantly different from the control (p <0.05).
** Significantly different from the control (p <0.01).

characterize the effects of DTG on embryonic/fetal develop-
ment. The findings of the present study confirmed the results
of a previous screening study and extended the understanding
of the reproductive and developmental toxicity of DTG. The
present data showed that the prenatal oral administration of
DTG produced maternal toxicity, as evidenced by deaths, neu-
robehavioral changes, decreased body weight gain and reduced
food consumption, and developmental toxicity, as evidenced by
a high incidence of postimplantation loss, a decreased number
of live fetuses and lower weight of fetuses, and teratogenicity,
as evidenced by a higher incidence of fetuses with external and
skeletal malformations.

DTG is a specific sigma receptor ligand [3] and sigma recep-
tor ligands can modulate neurotransmissions, including the nora-
drenergic, glutamatergic and dopaminergic system [10,21,22].
The systemic injection of DTG has been reported to cause neu-
robehavioral changes in rats [4,6,7,9,22]. The present study
shows that the oral administration of DTG also induced neu-
robehavioral changes at 20 and 40 mg/kgbw/day in pregnant
rats. Lowered body weight gain at 20 and 40 mg/kg bw/day and
food consumption at 40 mg/kgbw/day were also observed in
pregnant rats. These findings indicate that DTG is maternally
toxic at 20 mg/kg bw/day and higher.

The sex ratio (males/females) was significantly lowered in all
DTG-treated groups. The values for sex ratio were 0.429-0.521
in the background control data for the last 6 years in the labo-

ratory performed present study. Statistically significant changes
in the sex ratio observed in the present study were considered to
be unrelated to the administration of DTG, because the values
for sex ratio in the DTG-treated groups were within the range of
the historical control data, no increased embryonic/fetal deaths
were detected at 10 and 20 mg/kg bw/day and the control value
for the sex ratio was very high in the present study. A decreased
number of live fetuses, increased incidence of postimplantation
loss, and reduced weights of fetuses and placentae were detected
at 40 mg/kgbw/day. A decreased number of live fetuses and
increased incidence of postimplantation loss indicate embry-
onic/fetal lethality, and reduced weights of fetuses and placentae
indicate intrauterine growth retardation. These findings indicate
that DTG is toxic to embryonic/fetal survival or fetal growth at
40 mg/kg bw/day when administered during the time of implan-
tation to the term of pregnancy.

In our previous reproductive and developmental screening
test [15], the total number of fetuses with external malfor-
mations, but not individual malformation, was significantly
increased at 50 mg/kg. Atthis dose, oligodactyly and tail anoma-
lies were frequently observed, and the teratogenic effect of
DTG was strongly suggested. No malformed fetuses were
found at 20 mg/kg bw/day in our previous study. In the present

" study, morphological examinations in the fetuses of exposed

mothers revealed increased incidence of fetuses with exter-
nal and skeletal malformations at 20 and 40 mg/kgbw/day.
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Fetuses with external, internal and/or skeletal malformations
and/or variations were found in all groups. The malforma-
tions and variations observed in the present study are of the
types that occur spontaneously among the control rat fetuses
[23-26]. At40 mg/kg bw/day, significantly higher incidences of
the total number of fetuses with external and skeletal malfor-
mations were detected, and significantly higher incidences of
individual types of external and skeletal malformation were also
noted. At 20 mg/kg bw/day, the incidence of the total number
of fetuses with skeletal malformations was significantly higher
than that of control group. Although the incidence of individual
types of skeletal malformation was not significantly increased
at 20 mg/kg bw/day, types of external and skeletal malforma-
tions observed at this dose were the same as those observed
at 40 mg/kg bw/day. Consideration of the sum of these find-
ings suggests that a conservative estimate of the LOAEL for
the teratogenic dose of DTG is 20 mg/kg bw/day in rats when
administered during the time of implantation to the term of
pregnancy. DTG caused suppression of body weight gain and
neurobehavioral changes in dams and abnormally morphologi-
cal development and developmental delay in the offspring of rats
at 20 and 40 mg/kg bw/day. Therefore, the teratogenic effects of
DTG at doses without maternal toxicity, a selective teratogenic-
ity of DTG, was not found in the current study. There are no
available reports in which the developmental toxicity of DTG is
assessed in any other animal species. Further studies are needed
to confirm the reproductive and developmental toxicity of DTG
in additional species. Developmental neurotoxicity and multi-
generation studies are also required to support the conclusion of
the prenatal hazard of DTG.

In conclusion, DTG caused maternal neurobehavioral
changes and decreased body weight gain at 20 mg/kg bw/day
and higher, embryonic/fetal deaths and lowered fetal weight
at 40 mg/kg bw/day, and increased incidence of fetuses with
malformations at 20 mg/kg bw/day and higher when adminis-
tered during the time of implantation to the term of pregnancy
in rats.
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Abstract

Dibutyltin dichloride (DBTCI) has been shown to be teratogenic in rats. The present study was conducted to determine the teratogenic potential
of DBTCI given to pregnant monkeys during the entire period of organogenesis. Cynomolgus monkeys were dosed once daily by nasogastric
intubation with DBTCI at 0, 2.5 or 3.8 mg/kg on days 2050 of pregnancy, the whole period of organogenesis. The pregnancy outcome was
determined on day 100 of pregnancy. In both DBTCl-treated groups, a significant increase in the incidence of pregnant females with soft stool
and/or diarrhea, and with yellowish stool was observed. Maternal body weight gain at 3.8 mg/kg and food consumption at 2.5 and 3.8 mg/kg were
decreased during the administration period. The survival rate of fetuses at terminal cesarean sectioning was decreased in the DBTCl-treated groups
and significantly decreased at 2.5 mg/kg. There were no changes in the developmental parameters of surviving fetuses, including fetal body weight,
crown-rump length, tail length, sex ratio, anogenital distance and placental weight, in the DBTCl-treated groups. No external, internal or skeletal
malformations were found in the fetuses in any group. Although internal and skeletal variations were found, no difference in the incidence of fetal
variation was noted between the control and DBTCl-treated groups. No effect on skeletal ossification was observed in fetuses in the DBTCl-treated

groups. The data demonstrate that DBTCI is embryolethal but not teratogenic in cynomolgus monkeys.

© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

Organotin compounds are widely used in agriculture and
industry. The most important non-pesticidal route of entry of
organotin compounds into the environment is through the leach-
ing of organotin-stabilized polyvinyl chloride (PVC) by water
[1], and its use in antifouling agents, resulting in the entry of
organotin into the aquatic environment [2]. Disubstituted organ-
otin compounds are commercially the most important deriva-
tives, being used as heat and light stabilizers for PVC plastics
to prevent degradation of the polymer during melting and the
forming of the resin into its final products, as catalysts in the
production of polyurethane foams, and as vulcanizing agents for
silicone rubbers [3,4]. The identification of dibutyltin (DBT) and
tributyltin (TBT) in aguatic marine organisms [5,6] and marine

* Corresponding author. Tel.: +81 3 3700 9878; fax: +81 3 3700 1408.
E-mail address: ema@nihs.go.jp (M. Ema).

0890-6238/$ — see front matter © 2006 Elsevier Inc. All rights reserved.
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products [7] has been reported. TBT is degraded spontaneously
and biochemically via a debutylation pathway to DBT in the
environment [8,9]. Organotin compounds are introduced into
foods by the use of pesticides and antifoulants and via the migra-
tion of tin from PVC materials [4]. :
We previously demonstrated that tributyltin chloride (TBTCI)
during early pregnancy caused early embryonic loss [10-12],
and TBTCI on days 10-12 and on days 13-15, but not on days
7-9 of pregnancy, produced fetal malformationsinrats [13]. The
predominant malformation induced by TBTC1 was cleft palate
[13,14]. It has been reported that TBT is metabolized to DBT
and MBT, and DBT was metabolized to monobutyltin (MBT)
[15-17]. DBT is also reported to have toxic effects on reproduc-
tion and development in rats [18]. The oral administration of
dibutyltin dichloride (DBTCI) during early pregnancy caused
early embryonic loss in rats [19-21]. The oral administration of
DBTCI to rats throughout the period of organogenesis resulted
in a significant increase in the incidence of fetuses with malfor-
mations [22], and rat embryos were highly susceptible to the
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teratogenic effects of DBTCl when it was administered on day 7
and 8 of pregnancy [23]. Dibutyltin diacetate (DBTA) [24-28],
dibutyltin maleate, dibutyltin oxide, and dibutyltin dilaurate [26]
were teratogenic in rats when administered orally. Developmen-
tal toxicity studies on butyltins suggest that the teratogenicity
of DBT is different from that of tetrabutyltin (TeBT), TBT and
MBT in its mode of action because the period of susceptibility
to teratogenicity and the types of malformations induced by
DBT are different from those induced by TeBT, TBT and MBT
[29,30]. DBTCI1 had dysmorphogenic effects in rat embryos in a
whole embryo culture system [31,32]. DBT was detected in rat
maternal blood at 100 ng/g and embryos at 720 ng/g at 24 h after
gavage of DBTA at 22 mg/kg on day 8 of pregnancy [27]. The
dysmorphogenic concentrations of DBTCI in cultured embryos
were within the range of levels detected in maternal blood
after the administration of a teratogenic dose of DBT. These
findings suggest that DBT itself is a causative agent in DBT
teratogenesis, which may be due to direct interference with
embryos.

As described above, the teratogenic effects of organotin com-
pounds, including DBT, were extensively investigated in rodents
[18]. No reports on the assessment of the teratogenicity of DBT
in any other species are available. It appears that conclusive evi-
dence in support of the teratogenicity of DBT is still lacking,

because the teratogenicity of DBT only has been reported in a
single animal species. Studies in non-rodents would be of great
value in estimating the teratogenicity of DBT in humans. The
present study was conducted to determine the teratogenic poten-
tial of DBTCI given to pregnant cynomolgus monkeys during
the entire period of organogenesis. :

2. Materials and methods

2.1. Animals

Cynomolgus monkeys (Mucacu fuscicularis) were used in this study. The
monkeys were obtained from Guangxi Primate Center of China (Guangxi,
China) through Guangdong Scientific Instruments and Materials Import/Export
Co. (Guangzhou, China). The monkeys were quarantined for 4 weeks, and con-
firmed to be free from tuberculosis, Salmonella and Shigera. The animals were
maintained in an air-conditioned room at 23.0~29.0 *C, with arelative humidity
of 45-58%, under a controlled 12/12light/dark cycle, with a ventilation rate of
15 air changes/hour, and were housed individually, except during the mating
period. The monkeys were fed 108 g/day of diet (Teklad global 25% protein pri-
mate diet; Harlan Sprague-Dawley Inc., Madison, USA) and tap water ad libitum
from automatic lixit devices. Healthy male and female monkeys were selected
for use. Only females showing 25-32 days menstrual cycles were used in the
experiment. Each fernale monkey was paired with a male of proven fertility for
three consecutive days between days 1115 of the menstrual cycle. The visual
confirmation of copulation and/or the presence of sperm in the vagina were
considered evidence of successful mating. When copulation was confirmed, the

Table 1
Maternal findings in monkeys given DBTCI on days 20-50 of pregnancy
Dose (mg/kg)
0 (control) 2.5 3.8
Number of pregnant females 12 12 10
Number of females showing toxicological signs
Death 0 0 0
Soft stool/diarthea 1 12" 10"
Yellowish stool 0 8 8"
Vomiting 0 3 3
Initial body weight 3.534+0.59 3.49:£043 3.79+£0.36
Body weight gain during pregnancy (g)*
Days 0-20 76114 424160 73 £ 142
Days 20-51 57+£237 —2424:423 —556 +526*
Days 51-100 710162 7554174 848 £ 263
Food consumption during pregnancy (g/day)*
Days 20-21 99+ 18 93+£23 76 £33
Days 23-24 9127 71431 55+31"
Days 27-28 77428 47419 37 £34
Days 30-31 63+32 33+15 22+£10°
Days 34-35 8825 5342 23417
Days 37-38 864128 53442 25424
Days 4142 87+27 59459 36 £29"
Days 44—45 95:£22 62+40 41+£31"
Days 4849 98+18 7048 59+44
Days 51-52 94420 97+24 71+£39
Days 55-56 102412 10742 100 20
Days 58-59 106+7 1080 104 £ 10
Days 6263 1067 108+ 0 106 +5
Days 80-81 1080 108 £0 10840
Days 90-91 1067 108+£0 1080
Days 99-100 1080 108+0 10840

2 Values are given as the mean & S.D.
* Significantly different from the control, p<0.05.
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median day of the mating period was regarded as day 0 of pregnancy. Preg-
nancy was confirmed on day 18 or 19 of pregnancy by ultrasound (SSD-4000,
Aloka Co., Mitaka, Japan) under anesthesia induced by intramuscular injection
of 5% ketamine hydrochloride (Sigma Chemical Co., St. Louis, USA). Pregnant
females, weighing 2.51-4.50 kg on day 0 of pregnancy, were allocated randomly
to three groups, each of 10-12 monkeys, and housed individually. Animal exper-
iments were performed at Shin Nippon Biomedical Laboratories, Ltd. (SNBL;
Kagoshima, Japan) during 2004—2005 in compliance with the Guideline for Ani-
mal Experimentation (1987) [33], and in accordance with the Law Concemning
the Protection and Control of Animals (1973) [34] and the Standards Relating to
the Care and Management of Experimental Animals (1980) [35]. This study has
been approved by the Institutional Animal Care and Use Committee of SNBL
and performed in accordance with the ethics criteria contained in the bylaws of
the committee of SNBL..

2.2. Dosing

The monkeys were dosed once daily with DBTCI (lot no. GGO1, 98% pure,
Tokyo Kasei Kogyo Co., Lid., Tokyo, Japan) at 0, 2.5 or 3.8 mg/kg by nasogastric
intubation on days 20-50 of pregnancy, i.e., the entire period of organogenesis
[36]. Dosing was terminated in the dams in which embryonic/fetal loss occurred.
The dosage levels were determined from the results of previous studies in rats,
in which DBTC! administered by gavage at 7.6 or 15.2mg/kg on days 0-3
and days 4-7 of pregnancy caused significant increases in pre- and/or post-
implantation embryonic loss in rats {19-21], and in which DBTCI by gavage
at 5, 7.5 or 10.0mg/kg throughout the period of organogenesis resulted in a
significant increase in the incidence of fetuses with malformations [22]. DBTC1
was dissolved in olive oil (Wako Pure Chermical Industries, Ltd., Osaka, Japan).
The dose volume was adjusted to 0.5 ml/kg of the most recent body weight. The
control monkeys received olive oil only.

2.3. Observations

The pregnant monkeys were observed for clinical signs of toxicity twice a day
during the administration period and once a day during the non-administration

period. The body weight was recorded on days 0, 20, 27, 34,41, 51, 60,70, 80, 90
and 100 of pregnancy. The food consumption was recorded ondays 20, 23,27, 30,
34,37,41, 44,48, 51, 55, 58, 62, 80 and 90 of pregnancy. Embryonic/fetal heart-
beat and growth were monitored using ultrasound under anesthesia induced by
intramuscular injection of 5% ketamine hydrochloride on days 25, 30, 35, 40, 50,
60,70, 80, 90 and 99 of pregnancy. In the dams in which embryonic/fetal cardiac
arrest was confirmed by ulrasound, necropsy was performed under anesthesia
induced by intraperitoneal injection of pentobarbital Na (Tokyo Kasei Kogyo
Co.,Ltd., Tokyo, Japan). The uterus, including the embryo/fets and placenta and
ovaries, was removed from the maternal body and stored in 10% neutral buffered
formalin. Dead or aborted embryos/fetuses were morphologically examined.

Terminal cesarean sectioning was performed on day 100 of pregnancy, under
anesthesia induced by intramuscular injection of 5% ketamine hydrochloride
(0.1-0.2mbkg) and inhalation of isoflurane (0.5~2.0%, Dainippon Pharma-
ceutical Co. Ltd., Osaka, Japan), and contraction was induced with atropine
(0.01 mg/kg, Tanabe Seiyaku Co. Ltd., Osaka, Japan). The fetus and placenta
were removed from the dams. The placenta was weighed and stored in 10%
neutral buffered formalin. Dams that underwent cesarean sectioning were not
necropsied.

Fetal viability was recorded, and the fetuses were anesthetized by intraperi-
toneal injection of pentobarbital Na and euthanized by submersion in saline for
30-40 min at room temperature. Fetuses were sexed and examined for exter-
nal anomalies after confirmation of the arrested heart-beat. Fetal and placental
weights were recorded. The head width, tail length, crown-rump length, chest
circumference, paw and foot length, distance between the eyes, umbilical cord
length, volume of amniotic fluid and diameters of the primary and secondary
placentae were measured. After the completion of external examinations, fetuses
were examined for internal anomalies. The peritoneal cavity was opened and the
organs were grossly examined. The brain, thymus, heart, lung, spleen, liver, kid-
neys, adrenal glands and testes/uterus and ovaries were weighed and stored in
10% neutral buffered formalin. The eyeballs, stomach, small and large intestine,
head skin and auricles were stored in 10% neutral buffered formalin. Fetal car-
casses were fixed in alcohol, stained with alizarin red S [37] and examined for
skeletal anomalies. The number of ossification centers of the vertebral column,
and lengths of the ossified parts of the humerus, radius, ulna, femur, tibia and
fibula were recorded. Histopathological evaluations were performed on single

Table 2
Reproductive and developmental findings in monkeys given DBTCI on days 2050 of pregnancy
Dose (mg/kg)
0 (control) 2.5 3.8
Number of pregnant females 12 12 10
Number of females with embryonic/fetal loss 1 8 4
Number of females with live fetuses until terminal cesarean section 11 4* 6
Number of live fetuses at terminal cesarean section 11 4" 6
Sex ratio of live fetuses (male/female) 6/5 173 3/3
Body weight of live fetuses (g)
Male 133+13 125 112£24
Female 118+12 108 & 20 118+13
Anogenital distance (cm)?
Male 20£0.2 1.9 1.7+0.4
Female 1.0+0.1 1.0+£02 1.0+0.1
Crown-rump length (cm)®
Males 12.8+0.6 124 124£0.7
Female 12.6£0.4 123405 126 +£0.1
Tail length (cm)?
Male 11.8+£1.2 11.8 114+0.7
Female 1194038 117417 12440.6
Placental weight (g)° 424%72 389462 375491
1 1 3

Number of a single placenta

2 Values are given as the mean & S8.D.
* Significantly different from the control, p <0.05.
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placentas and accessory spleens after fixation, paraffin embedding, sectioning
and staining with hematoxylin and eosin.

2.4. Analysis of plasma steroids hormone levels

Blood samples were collected from the femoral vein on day 51 of preg-
nancy, 24 h after the last administration of DBTCI. The plasma was separated
and stored at —80 °C for the later assay of steroid hormones. Plasma progesterone
and 173-estradiol were measured by Teizo Medical Co. Ltd. (Kawasaki, Japan)
using liquid chromatography-electrospray ionization Tandem Mass Spectrom-
etry (LC-MS/MS, Applied Biosystemns/MDS SCIEX). The detection limits of
plasma progesterone and 173-estradiol were 10.0 pg/ml and 0.25 pg/ml, respec-
tively. The intra- and inter-assay coefficients of variation for 17@-estradiol were
below 6.4 and 8.9%, respectively. The intra- and inter-assay coefficients of vari-
ation for progesterone were below 9.0 and 7.9%, respectively.

2.5. Data analysis

The data was analyzed by MUSCOT statistical analysis software (Yukums
Co.Ltd., Tokyo, Japan) using the dam or fetus as the experimental unit [38]. Data
were analyzed using Bartlett’s test [39] for the homogeneity of variance. When
the variance was homogeneous, Dunnett’s test [40] was performed to compare
the mean value in the control group with that in each DBTC! group. When the
variance was heterogeneous, the data were rank-converted and a Dunnett-type
test [41] was performed to compare the mean value in the control group with that
in each DBTCI group. The incidences of maternal and embryonic/fetal deaths
and anomalous fetuses were analyzed by Fisher’s exact test. The 0.05 level of
probability was used as the criterion for significance.

3. Results

Table 1 presents maternal findings in monkeys given DBTCI
on days 20-50 of pregnancy. No maternal death occurred in any
group. In both DBTCl-treated groups, a significant increase in
the incidence of females with soft stool and/or diarrhea, and with
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vellowish stool was observed. Soft stool and/or diarrhea were
observed in one of the 12 females in the control group and in
all females of the DBTCl-treated groups. In both groups treated
with DBTCI, yellowish stool was noted in eight females and
vomiting was observed in three females. Body weight gain on
days 0-20, during the pre-administration period, did not signifi-
cantly differ among the groups. Body weight gain on days 20-50,
during the administration period, was lower in the DBTCI-
treated groups, and significantly decreased at 3.8 mg/kg. No
significant decrease in body weight gain on days 51~100, during
the post-administration period, was found in the DBTCl-treated
groups. Food consumption during the administration period was
significantly reduced at 2.5 mg/kg and higher. Relatively marked
decreases in the body weight gain and food consumption were
observed in dams showing abortion or embryonic/fetal death.
The reproductive and developmental findings in monkeys
given DBTCI on days 20-50 of pregnancy are shown in
Table 2. The incidence of females with embryonic/fetal loss
was increased in the DBTCl-treated groups, and a significant
difference was noted at 2.5mg/kg. Embryonic/fetal loss was
observed in one of the 12 females in the control group, eight
of the 12 females in the 2.5mg/kg group and four of the 10
females in the 3.8 mg/kg group. Abortion occurred on day 30
of pregnancy in the control group, and on day 395, 44, 46, 49 or
60 of pregnancy at 2.5 mg/kg. Embryonic/fetal death was found
on day 35, 40 or 64 of pregnancy at 2.5 mg/kg, and on days
38, 40 or 50 (two embryos) of pregnancy at 3.8 mg/kg. Extemnal
examinations was performed in five of the eight embryonic/fetal
losses at 2.5 mg/kg and four of the four embryonic/fetal losses at
3.8 mg/kg, and no anomalies were detected. Eleven, four and six
females in the control, 2.5 and 3.8 mg/kg groups, respectively,

Table 3
Morphological findings in fetuses of monkeys given DBTCI on days 20-50 of pregnancy
Dose (mg/kg)
0 (control) 2.5 3.8
Number of fetuses examined 11 4 6
External examination
Number of fetuses with malformations 0 0 0
Internal examination
Number of fetuses with malformations 0 0 0
Number of fetuses with variations 0 0 1
Accessory spleen 0 0 1
Skeletal examination
Number of fetuses with malformations 0 0 0
Number of fetuses with variations 0 1 1
Short supernumerary rib 0 i 1
Degree of ossification®
Number of ossified centers of vertebral column 53.6+0.8 53.0%1.2 54.2+1.0
Skeletal length (mm)*
Humerus 23.63+0.8 233413 23.6+1.2
Radius 23.0+1.0 223+1.6 23.1+1.7
Ulna 24.6+1.0 23915 243+£22
Femur 223412 21.84+1.3 227+1.6
Tibia 215413 205+1.7 21.7+14
Fibula 19.84+1.0 19.0+1.8 199416

® Values are given as the mean 4+ S.D.
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Fig. 1. Plasma progesterone and 17B-estradiol levels in pregnant monkeys given DBTCI on days 2050 of pregnancy. Blood samples were collected on day 51 of
pregnancy, 24 h after the last administration of DBTCI. Values are given as the mean & S.E.M. of 5-10 monkeys.

had live fetuses at terminal cesarean sectioning. There were no
significant differences between the control and DBTCl-treated
groups in parameters of fetal growth, such as body weight,
crown-rump length and tail length. No significant differences
in the head width, chest circumference, paw and foot length,
distance between the eyes, umbilical cord length, volume of
amniotic fluid and diameters of the primary and secondary pla-
centae were also noted between the control and DBTCl-treated
groups (data not shown). No significant differences between the
control and DBTCl-treated groups were found in the sex ratio
of live fetuses, anogenital distance or placental weight. A single
placenta was observed in one dam in the control group, one dam
in the 2.5 mg/kg group and three dams in the 3.8 mg/kg group.

Table 3 shows the morphological changes in fetuses of mon-
keys given DBTCI on days 20-50 of pregnancy. No external,
internal or skeletal malformations were found in fetuses in any
group. Although internal and skeletal examinations revealed one
fetus with an accessory spleen at 3.8 mg/kg, and one fetus with a
short supernumerary rib at both 2.5 and 3.8 mg/kg, no difference
in the incidence of fetuses with variation was noted between the
control and DBTCl-treated groups. There were no differences
between the control and DBTCl-treated groups in the number of
ossified centers of the vertebral column or length of the humerus,
radius, ulna, femur, tibia or fibula.

Although a significant decrease in the absolute weight of
the brain and lung, and increase in the relative weight of the
spleen were observed in male fetuses at 3.8 mg/kg, no signifi-
cant difference in the relative weight of the brain and lung or in
absolute weight of the spleen was detected between the control
and DBTCl-treated groups. There were no differences in abso-
lute and relative weights of the fetal thymus, heart, lang, liver,
kidneys, adrenal glands or testes/uterus and ovaries between the
control and DBTCl-treated groups (data not shown). Histopatho-
logical examinations revealed no abnormalities in single pla-
centa and accessory spleen, and the histological structures of
single placenta and accessory spleen were similar to those of
normal placenta and spleen.

Plasma progesterone and 17B-estradiol levels are shown in
Fig. 1. Although higher levels of plasma progesterone were
observed in the DBTCI-treated groups, no statistically signif-
icant difference was noted between the control and DBTCI-

treated groups. There were no significant differences in the
plasma 17B-estradiol levels between the control and DBTCI-
treated groups.

4. Discussion

In previous studies, the teratogenic effects of DBT were
investigated in rats. The teratogenicity of DBT should be
studied using other animal species to gain a better understand-
ing of the developmental toxicity of butyltins. Non-human
primates appear to provide an especially appropriate model
for teratogenicity testing because of their high ranking on the
evolutionary scale [42]. The close phylogenetic relatedness of
old world monkeys to humans appears to render them most
desirable as models in teratology studies [43]. The similarities in
placentation and embryonic development indicate considerable
value in the use of monkeys for investigating the developmental
toxicity of chemicals [44]. In the present study, we determined
the developmental toxicity, particularly the teratogenicity, of
DBTCI in monkeys after administration over the entire period of
organogenesis.

The doses of DBTCI set in the present study were expected
to induce maternal toxicity, such as decreases in maternal body
weight gain and food consumption, and were given to monkeys
during organogenesis to characterize the effects of DBTCI on
embryonic/fetal development. Toxicological sign, as evidenced
by the significant increase in the incidence of pregnant females
showing soft stool/diarrhea and yellowish stool, was found at
2.5 and 3.8 mg/kg. A significant decrease in the maternal body
weight gain accompanied by significantly reduced food con-
sumption was noted at 3.8 mg/kg. A significant decrease in
food consumption was also found at 2.5 mg/kg. These maternal
findings indicate that more severe adverse effects on pregnant
females were noted at 3.8 mg/kg and DBTCI exerts maternal
toxicity at 2.5 mg/kg and higher when administered during the
entire period of organogenesis in monkeys.

Embryonic/fetal loss was observed in one dam in the control
group and eight dams in the 2.5 mg/kg group and four dams in the
3.8 mg/kg group. The increased incidence of pregnant females
with embryonic/fetal loss was observed at 2.5 and 3.8 mg/kg, and
a significantly increased incidence of these females was found
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at 2.5 mg/kg. Embryonic/fetal loss occurred on days 35-64 of
pregnancy at 2.5mg/kg, and on days 38-50 of pregnancy at
3.8mg/kg. The embryonic mortality during organogenesis in
cynomolgus monkeys of 2.4-18.2% has been reported [45].
Binkerd et al. [46] also noted that post-implantation embryonic
loss was 5.4% in vehicle control pregnancies in developmental
toxicity studies. Average abortion rate in cynomolgus monkeys
was 26.1% in control data from 24 teratogenicity studies, and
most of the abortions (66.7%) occurred during organogenesis
[47]. In the background control data from 1994 to 2004 of
the laboratory that performed this study, the post-implantation
embryonic loss was 8.8% (29 of the 330 pregnancies). Because
the incidence of embryonic/fetal loss in the DBTCl-treated
groups was greater than in the historical control values, it was
considered to be due to the administration of DBTCL. The data
indicate that DBTCl at 2.5 mg/kg was sufficient to induce embry-
onic/fetal loss and the latter half of organogenesis was more
susceptible for DBTCl-induced embryonic loss in cynomolgus
monkeys.

We previously reported that DBTCI during early pregnancy
caused pre- and post-implantation embryonic loss in pregnant
rats [19,20] and that DBTCI suppressed uterine decidualization
and reduced the levels of serum progesterone in pseudopreg-
nant rats at doses that induced implantation failure [48]. We
also showed that the suppression of uterine decidualization
was reversed by administration of progesterone in pseudopreg-
pant rats [48], and that progesterone protected against DBTCI-
induced implantation failure [21]. Based on these findings, we
hypothesized that the decline in serum progesterone levels was a
primary factor for the implantation failure due to DBTCl in rats.
Howeyver, no significant changes in plasma progesterone levels
were noted in monkeys after the administration of DBTCl during
organogenesis. The peripheral serum progesterone levels during
the first 8 days of pseudopregnancy were essentially similar to
those found in pregnant rats, and the serum progesterone levels
rose steadily to a peak on day 4 and remained at a plateau of
approximately 70 ng/ml until day 8 of pseudopregnancy [49]. In
cynomolgus monkeys, plasma progesterone levels had distinct
two peaks, one about 15 days postbreeding and another at about
days 23-25, the progesterone decline which followed the sec-
ond peak reached minimal levels (1-2 ng/ml) by about day 45 of
pregnancy, and progesterone levels increased gradually through-
out the rest of pregnancy with average levels of approximately
4 ng/ml [50]. In our previous study [48], rat blood samples were
obtained on day 4 or 9 of pseudopregnancy. At these stages,
progesterone levels could be steadily rising or remained at a
plateau in pseudopregnant rats. In the present study, blood sam-
ples were collected from pregnant monkeys that were carrying
their offspring and had not suffered from miscarriage on day
51 of pregnancy. At this stage, progesterone levels could be
remained at a nadir in pregnant cynomolgus monkeys. The dis-
crepancy in the effect of DBTCI on serum progesterone levels
between rats and monkeys may be explained by the differences
in the status and stage of pregnancy. Further studies are required
to characterize more precisely the relationship between embry-

onic loss and maternal progesterone levels in monkeys given

DBTCL.

Decreases in the absolute weights of the brain and lung, and
an increase in the relative weight of the spleen, which were
observed in male fetuses at 3.8 mg/kg, were not thought to de
due to the toxic effects of DBTC] on fetal development, because
these changes were not found in female fetuses and differences
were not detected in the relative weight of the brain and lung or
the absolute weight of the spleen in male fetuses. Any adverse
effects on the parameters of fetal growth were also not detected
in the surviving fetuses of dams given DBTCI. These findings
indicate that DBTCl is not toxic to fetal growth atup to 3.8 mg/kg
when administered over the entire period of organogenesis. Pla-
cental examinations revealed single placenta in all groups. In
the background control data of the 1aboratory that performed the
present study, the incidence of single placenta over a period of 10
years was 0—66.7% (mean = 13.0%, 26 of the 213 pregnancies).
Histopathological examinations of single placenta revealed no
changes, and the histological structure of single placenta was
similar to that of normal placenta. These findings indicate that
the single placenta observed in the present study was of no tox-
icological significance.

In the morphological examinations of the fetuses of exposed
dams, a few fetuses with morphological changes were found in
the DBTCl-treated groups. An accessory spleen was observed
in one fetus at 3.8 mg/kg, and a short supermumerary rib was
found in one fetus at both 2.5 and 3.8 mg/kg. In the background
control data of the laboratory that performed the present study,
the accessory spleen over the last 10 years was not observed.
Leemans et al. [51] noted that the exact frequency of acces-
sory spleen is not known, but is estimated to be between 10 and
30% in humans, and the immunohistological structure of the
accessory spleen was similar to that of the normal spleens. In
the present study, histopathological examinations of the acces-
sory spleen revealed no changes, and the histological structure
of accessory spleen was similar to that of the normal spleen.
The accessory spleen observed in the present study contained
only a minute amount of accessory tissue, and it was not consid-
ered to be a malformation. Short supemumerary rib is classified
as skeletal variation [52], and the incidence of this change in
the historical control data of the laboratory that performed the
present study was 13.3% (31 of the 240 fetuses). DBTCI caused
no skeletal retardation, as evidenced by no significant changes
in the number of ossified centers of the vertebral column or the
length of the humerus, radius, ulna, femur, tibia or fibula. Cha-
houd et al. [53] noted that variations are unlikely to adversely
affect survival or health, and might result from a delay in growth
or morphogenesis; the fetuses otherwise following a normal pat-
tern of development. Furthermore, morphological examinations
of aborted or dead embryos/fetuses in the DBTCl-treated groups
revealed no anomalies. Considered collectively, these findings
suggest that the morphological changes observed in the fetuses
in the present study do not indicate a teratogenic response, and
that DBTCI possesses no teratogenic potential in cynomolgus
morkeys.

In conclusion, the administration of DBTCI to pregnant
cynomolgus monkeys throughout organogenesis had an adverse
effect on embryonic/fetal survival, but had no adverse effects
on fetal morphological development, even at a maternal toxic
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dose level. The data from the present study indicate that DBTC]
shows embryonic/fetal lethality in monkeys.
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Introduction to the OECD high production volume (HPV) chemicals programme

. EIEELEREETERN ZE2HEYEBPERVI— LETEMERE
Makoto Ema

Division of Risk Assessment, Biological Safety Research Center,
National Institute of Health Sciences

EE . 5EESEEEMEASRTOS 5L (HPV Programme: High Production Volume
Chemicals Programme) I&. 1992 I -EEMLGRYVEATHY . THE OECD
MBEE 0 7ENS55 26 sENKRTOSSALIZSMLTNS, 1993 FITE 1 @*}J%ﬁuﬂiﬂi‘*
2% (SIAM: SIDS, Screening Information Data Set, Initial Assessment Meeting) 57 5
A0 CREShTAD. 2005 £RETIC 21 O SIAM AAfThif, % 10 E SIAM i
TIIMBEBFANSX R H—E 43U MEFF@EZ T, $ 11 B SIAM (2001 )1 5 FERIE
B2TEPEWES (ICCA : International Council of Chemical Associations) 1 =L F T«
TELTEERMNEMICEOERICSELTWS, HEFEMIIE 1 BAMSE 21 | SIAM £
TIZHT4YMEITDOVWTEESN TS, BREE 16 SIAM (1993 ) oS5, REIC
RNTELDFMEXEFXRELTETEY ., ATV SLORTEERHESEL TS, &
BETILOECD 2B T2 MEXNEK. BITSEESLEYEOWHIFEMIC DOLTHEER L =,
F—7—F : OECD EMEIOI S L, BEEZLEYE. SIDS WHERT—42 1Y
k). SIAM (SIDS ##isE =S

Abstract: The OECD High Production Volume (HPV) Chemicals Programme started in
1992. Twenty-six countries of the OECD member countries participate in this
programme at present. The first SIDS, Screening Information Data Set, Initial
Assessment Meeting (SIAM) was held in Paris in 1993, and a total of twenty-one SIAMs
were held until the end of 2005. In the first ten SIAMs, the governments of the member
countries participated and submitted the SIDS documents of HPV chemicals in this
programme. The International Council of Chemical Associations (ICCA) has been
participating in this programme since 2001. The SIDS documents of 574 chemical
substances have been agreed at the SIAMs. The Japanese government has been
participating and submitting the SIDS documents in this programme since the first
SIAM. The contribution of Japanese government to this programme is remarkable. This
paper summarized the OECD HPV Programme.

Keywords: OECD chemicals programme, High production volume chemical, SIDS
(Screening Information Data set), SIAM (SIDS Initial Assessment Meeting)
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[FC&HIC

BFB HEEEE (OECD: Organization for Economic Cooperation and Development) 1.
HAED 50 LUEHIEDSH50 30 ~E (HRAOD 16%, HRBEELED 350 2, BEHzE
D550 3, BHEBMDOSHD4) MBI I2HERELRALTIEEZBOEEYTHY.

ABLUVEEZER HOPI5HEOHLLEBEERY HIF THEREET>TWLS (OECD
HEEZV4—, 2006), 1960 ERMOIEEMEOEES S UVESHKRIZHVRERENEER
SEEELY, OECD IZEBWTHHARRYBEANLIWTER, AEN 100 FIZEDOHEIZEY
HU. ROt EER 2 FREEEZBAIILShTEY (FEE. 2001, LEMEXEX
OECD mEEREXRL 045 L (EHS: Environment, Health and Safety Programme) DR
EHEORTHRIEELZLIDEL > TS, LENEOREMBEROL-HDFEFD—DLL
T OECD Tl. 1992 #5544 EE (HPV: High Production Volume) (EZEIL5. B4EEE
EEMERRTOTS LTER) LEMEONHTEZT>TWNS, BRIZFMEN o ZDFES
ZBMLTL3 (ESNIS. 1999, 2001; I, 2005ab), HPV {LEYBEXRERLERBRO
BEEYEELL->TEY. T—20BEH L UPHFHEN OECD MBETHESNTITHNT
W2, EFETIL OECD it MEDREERE, HIT HPVILEMEOREERAKIIDOLTO
BRYBEHCONTEBNT S,

1. OECD MO#iE

KEOBRMEBRFTEEIT—IvIL- TS 10O T ANER & LT, 1948 F£[Z/A) |2 OECD
DEIE T HHEMEFEH#E (OEEC: Organization for European Economic Cooperation)
PRI Shiz, TOHROBMOBFEEIZHEL OEEC REEMICSHE S, 1961 FEITEFER
FEE3HEHE (OECD: Organisation for Economic Co-operation and Development) AERILEHh
fzo BAIL 1964 (2 21 BB O OECD EXMBE &G>TV S (RFEXE. 2006a; 554,

1 2006), OECD [FZDOEMICHRE I3 DDEM., ThAbb. BFHE. RERLEEDE

FUEENTEHBESOHRERELTEBLTE L, £, TOROERHE - BFOS&K
LIz -> TEBEMAHRL., BE. TR/ILX—. BWKE. HEHM. 88, 8HLtE LU
E% BREARIESOHUE - BEOLBLNEFETEHZIT>TL D,

OECD ZBERHANSETHY . FBREINBEROER - FHRXBEEKREL. BEEGEH
EEEBELTEBMAESIIOWTHENRBZRL. £, EEOKEDHRMZEZRL LB
BELTHY., BELPLUVFOMOEBOFEHETIa v RXAKICEYV T TOHLNATINS,
OECD MEZTREMBE L LTEESAH Y. BELALISNT SEEESREF—RREES
h, BERRICLI2BFEESHNERICHAESATL S, BTEESEINBEEOREARIZE
STHERSh, BES:2MEL. EBROREBEETINTTSH. FEZERIIMBEOREIC
FVERSh, EREEHEEERL. FEBSPEMRIL—TOHEETZFTENLEEL
PEHEOMEREEITo>TWND, T, ESRAFRRENCHLIBFEREMZESR (BIAC:
Business and Industry Advisory Committee) &5 &K UF B &54MZEZ B & (TUAC: Trade Union
Advisory Committee) AFEIRE NS FEHICH L TRBERRDZZENTELHEANH D,

2. BERERERLTOFSLOBRLEE
OECD IZIZ=XKEMOEHRZHEHSBEREREZESR. BESZFESPLURRENZEREED
TE2FT2ULENDEESHIHZIKITEINBTEHLTWD, FAOORESD—2E LTEE
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HEZE S (EPOC: Environment Policy Committee) 5% 5. EPOC (FEBERBEORELOE
FYUEZITT, 1970 EICHPEHREZESHOHEI LREFERELTRHRISh, TOROKE
FHEOBEMBICHTIELDOEEYEEE L LT, 1992 FICHBZRIE L TREDHEB S
BY., GBSO EECHERESICL - TEEOREREKENHLEZEIEL TS, EPOC
ETTEIERREERSZFLH4BRITLYEFSIFOFBSThhTHS (B1) (RES.
2006) .
ABEDIEEPEDBES L UVHEZDOHEHICET 5:E2 (LBER) . XEOEEYVERTE

(TSCA: Toxic Substances Control Act). EXMESE (EU) DOEREMEDLE. @EL LUK
RICET 2EERIES 67/548/EEC NOE 6 REEBEERENE . FHOLEYEORAICET 5%
SHIEICHE LT 1978 EITER2RREEH T 0I5 LEEZERKARE SN . EPOC 5L UL
BREEREOBRINE ETHEEZITILESh, SRMEN 1983 FLBREESI N TWLS,
FOBEARAATH/AS—DHAORGEEZIEOTCEAREREFRRE2T0I 5L (EHS) &
&SI Y, BEICE->TWS, EHS ORIFTHALFERT OV S LIX 1971 FITHRIL S
. BPEE FOBREVLEEICEEL PCB 2 KEBEOEBEDIEEMEZTERE L TLVA,
1970 ERFEN S IEFBEEVENTHICHIFEENHBL YR EENTE L L 54K
BOAEOBERICEY HAE. 1980 ELIZIZY RV FHERE. YRV EBEFE, SROL -
WNESLUVEHRZORGIZETI IOy FABFEY. £z, FEEOZVLEFLEYVED
AEMRB SNz, 1990 ERICIERBE, NMFTH/ 0P—SRBLIURRFRMESLBE
&%5% (PRTR: Pollutant Release and Transfer Register) [2DWTHFRY x4 FARRSHh
TWa,

B, EHSIZBWTIL, E¥EERIUNAA T/ AP—ERITE>TEESh, TET
EEINIHGT, BE, BE. BELEEKE, HRAES . EBEESLUEEDICEE S
RIFTIDICETEZI0TSALICONT, £ITEFERHORER LFE. BELERITHT %A,
LEEOYURIBTEBOIDOT—IDD EITEEARREIATLS,

3. {EEMETO TS LOBRE

EREEIHRATREIRELEZD—DOTHY (LEERICLHIEERHEEER 1 k5 TEX
KL, T2 0EABSHEOHIWEHH TS FREAE. 2006), OECD mEEX{LEE
SO TS%EEELTHE Y., ERVMELXTRLTRYREICEE. FRELUVREET LI L2H
BT IEELHDIEMNS 1970 ERDOEDLY ZAH 5 OECD MBEBFIZEEHHERER
BEUYRIEMIZESOTERGOBEHE L TS, EHS 704535 LIk, EEREYELD
BREERICANLTCERESEEYEORBRRS L UVEHE A ADORIL. LEMEETEOHE
HELUEEORL EEMESLCEREKOREICES T HEEHREEREOR/MEEEN &
LTW3, t2WEICET5TF—<ILEHS 704 S AQBEMEOTTIRLEELLD &
ToTha,

BE.EHS O OS5 LDTFT T, FRIZSRT 120477055 LAMNEESh TS (B

1) (REHE. 2006),

{bZEEMREETE S2%5%F 15 (2006.6)83-103 5
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RIEBRERSR (EPOC)

I

o2 REBRETHE ERREEBCE HIBRARIEAE
S XS EER= BURIERR =

TRgs L

RE&REEE (EHS)

FRMHARSATOT S A

EESERFTE% (GLP: Good Laboratory Practice)
AR A EN

FRIEERTOT S L

SEERFTOAMICBEIT SIS 4

JROFEETOT S A

JROEEBITOTI A

BEIJOITS LA

LERBRTOT S A

REFEMEHLEEHESE (PRTR: Pollutant
Release and Transfer Register)

NAFTH/ao—0BICBT5RHEBOR
BT AI055 .4

HROESRE I UVEANORLEICET S TOT
L

2 1. OECD OEiERERE (EHS) 7RI 354

86

TRAMAA FS142T7075 L PBIEZHMEIK (Test Guideline 101-121, Bim. B,

ﬁﬁ&~m%ﬁ§%9~iﬁﬁtaﬁé%%(%ﬁGm@mmzman‘ﬁﬁ,Eﬁynsﬁ
B, EEHEE), SN LEEEM (Test Guideline 301-308) 8L UL FMEEEE (Test
Guideline402-425, 429, 451-453, 471, 473-486) ZIZDVNTORBEHTA KSR ESE

nNTW3, HZEOEREKIZIHLDHA FS A4 VOB ETREENTHOA, T, FTARACK
SAUDHFAFT VA RF AL MOERBITHOI TG,

ERFABFTE®E (GLP: Good Laboratory Practice) 70454 : BRI & EEQF B

RDT=HDFENITHATEY . 1981 FITELHT GLP EEMNRR EShiz, LEHEDRE
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B £ DGO B TSNS S h A HBREEI+ 4 I BEADERTHS - L £
o B TR B 1 A B E. RBEES L USEZI T AREEEHT NS,

HRIEER TS L ENFICETET S5HREENECTEZT SROBR. ER.
AMEROHIR L ERXBOBZLOLOITEEYNEOEFRE 7+ —LZEHEL TS,

BELER OIS L FRIEEDEOBEFENBRE S D UM LR ShESHEFTMEN
A+ EEYEICETIRYEANEIA TV S (4. BFELEVERBROETHLRY D).

SEERFROFMICEATEITOFSL - 1992 FIZUA T O v A O THES A -HIBRY =
v FTOEROER . AELEYENNEAZOEENAMZEZNS L2 BN E LTRIERSM
-, OECD & Epg 5@ (ILO: International Labour Organization) D EEIFIZ &L 51b
2EOHSELLURRICETHAHERARM I AT L (GHS: The Globally Harmonized System
of Classification and Labelling of Chemicals) (& 2002 & IE#rIaE7G R (T DLV TEEE
NEINRKRIA TN T HAERSETENE-2B L LTS h . BELHSBEEESERICLYE
Rent,

JRPEME IO S L LEMEOBRSIEMIBELTC. BEDERICB T 5{LEYEDOHN
BHEHIFVADER. VA= —HEETILEEZR Y VOHBREBVWVERETEO-
OHOHA T RERK. BEOBEBEOEMH A F A ERB L URED—EE - BHRKEES
HEHITEBE - B BEEBREERETH5EH0T7+—Ty FOERZEOTOD Y
Fi-. LEMBEOEEMITMERNET 5=H0 QSARs (FEMEEEMEMEE | Quantitative
Structure-Activity Relationships) IZB$ 5 7RS U FAETLTL S,

YRYEGEIOTS L VR ENRICHALGHAL | HEMEFRHAOEREEZTED
&SIZT A E-HDERSEOREICETSI IO b THY BEARERIEEOREICET
HEHTHBRBICOS LWMERER B LUVEZEOREICOENIBZOES EXELTWS,

BEIOSS L B2AHKRY (BX) BLUEEZERBRBRA /A 4H4 F: FEYHD
Augé L. SBRELUTHEEORMN. —0 Sz TFT YT E) R VEIFEERETSZZEEB
BMELTWS, BEIOYVSATE, EFEESIUVEYREDIHEIZFH TS OECD MEE
DBRAREHOZIE. £ FELUBBICEZRIEFSHVEYEE (720, MERBSLUX
mes) T 53 F—42EREBOREN. BEHEEOLODFHZREAL TS, £ N
AAHA4 RIS LTHRETIOTSLICENLEZEEEZED TS,

ERIEHIOTS L. EEVEOERE. RRESLUVERITENFTEHE LEBERICE
HBF—TIZRY#EAH. OECD MBETOILEREROMGLE, ERELEROWTOXED =
HOFHEITo> TS, 1992 FITHRAAR S A HEERFRBLE - WK - HBOHD
OECD $5EFA| : A£HE, EXER. FBHE. TORDEOHDOH A T VX (ZIEFSZHHLE -
EEOHLPZEDREMEL>TVL FEMELRERDRERERFT TELHHDOBEEZX
BL. ., tRRERLSHBICHE LERREHEDATZET 2T 5,

BESLMEHELBEREE (PRTR: Pollutant Release and Transfer Register) : ;5 &
OHBICET 3T —4R—XDOBEELBE. FROLXREEFLEZ 1992 E0Y T O v A
OfERY = v FOFSICHEL T, £ 7055 LMNEIERShz, PRTR & ITEEHIEEDED

{LZ2EYREGER F£ 255 15 (2006.6) 83-103 B
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REFRNCBREPAOHHE. H5V . BEEVICEENTERFMMBUHSI AL EZ0R
BEICETST—2ZEEL. £ L. 2FTHHHEATHY. FRRAZEET 57201
OECD mBEMNEALTLAHETHY . BAGALADOBERORHRZTRICTH5LDTH
Do

NAFATFo /00 —SRIcBH3EHEBORN-ETII0dS L - 1+ Fo/ 0D
—DREICHTA2ZeHICETARBEERYE->TLS,

SHOBRBLUAHNORLYICETAITOYTS L N4 FFH/O00—DBRKZEFHD
REHICEATIBEEZMYE > TS,
NAFFH/0o—DREEIZETIEED 250 T 0455 LT, OECD mBENER
FHAHZ EY (GMO: Genetically Modified Organism) DEBEMLE U R T ZEHELEKE
DEEEEERTADEXETHIE . ZEICE TS GMO EMORFOBREIZDONTOXEE
PHEERZRET I ESLUVEEREZBELZRCTILDE2OEHNMOEIIEEHLT
W3,
GMO At FOEYMDORBES L UVEBEICRIZLS3BENABIRIEEET 2-ODREEN
MEOLBOEBOEE, OECD MBEICE T3 BEFHEAMIEDOBRHAB L UERILIZ
BT AEREBHELTVARYI TS FD IRAA SV F oS40« F—ER=Z| D
##%. OECD NEE LS LEOEMRN LS ICRBICRYEL I LDTEDZT—Y 3
v TOREORE. RCHEMAREERA LN LEEFEAEZEYCET 23N
OECD MBEMTELRAIRREBHEHELNIT S, Q4200 BTEHEERLTLS,

4. BHEEFHMERR

BELEYBEICOVLTEEEAERENIZZ WL b 5T BEETENT+2IZHENhT
WEWEFHAIATEY., AFEQLYRAVE@MARBTEE->THEY., 1987TFEDEIENT L
RUEEICHENT, BEEEDEOHE. M. EBICEENMGEALTRYBL I LHAEE
iz, ChEZIHT, BEDQASTITI—H 23y T, HPV a2z o b, DUTIYDIN
X, EXICHEM F—4 R—X #FE0 & L THEEEDEX*RMMICERT I LER
-1z (FRIEH. 2005),

HPVEEME OO ) b (5. BEELEYEREURBETIOISLOETHRY 5),

DUFTIITNIRBEOHIFEDLENEICET 2 HREREOTEMLZ &L YFEMICH
REEHIC. MBEEFEENICELZH>ERERICBEL TEEMNRISE LY . PDHTHE
B OUFTUDTNnDR) ELTEREL., HREENEBICET2EEOEREEN. xBTS
EEET STV, JUTYINDRIF RS 0T 4 TENEBRRE, ZBOE2—-LL
TEBETESLT2H0THY. EHLNET—2E, YRV EEDOHE® IPCS DRER
BOSATUTOHERIZERI>TL S,

EXICHEM T—4AR—X : MBEENEEDRFLEYVELZRET S LTOHROOEEE
DHKYBLTBIERBLVBLEETAELRS TN ETNOERIC OVTHERTR. XEHELS
FBZLIZHD, o T FT—FA—ADFAIZL Y FEBF. BEMELIZERELTY
ZREMERLEDTEHRE OECD ITEWNTHIENTE, REMEHBOEREZH L LDIC
Rl—YEORLMHHENRICE T B NBERVREIZIRI- TV S,

EZEVRAEEE $ 255 15 (2006.6) 83-103 B
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5. REERLEMERRTIOITS A

BEESEEYMESRTOS S L (HPV Programme: High Production Volume Chemicals
Programme) [&. 1991 &£ OECD BELXTOBELEMEOER L VR VEIFEO-HDH
HZBETIREICESVTI9ENSEBSA TV SEBENERYEATHY FHE OECD
MBE0 vBDS55 26 yEREKTOSTSLIZEML TS (OECD 2006a), X% 1 £H7-
) 1,000 P LIEDEEEN 2 4B EHDI WL 1 yETERMOEEEN 10,000 F U ED
EEMEDS EHEEHBEROLENEDONHPV OREE I TLV A, FDH%, 1993 £
EU OBFELLEMED Y AV EMHAENR T ONA:ZEICHBE LT, 148 (Ffzl& 1)
AVERT 1,000 UL EEELTWAEZMEICEE SN (REEEE 2006b), 1990 £
fRd OECD @ HPV 1 X FIZIE 1,592 BIEMNEH SN TV, B]ED OECD O HPV J X k

(The 2004 OECD List of High Production Volume Chemicals) 1Z1&. OECD MBETHEMH
1,000 ULl EEEELFBASA TS 4,843 WENEEZEINATE Y., 55 1,000 ELLE
IZDOWTIEDET A3EMBE ELENT TITRE>TWLS (OECD 2006b) .

1993 £(2% 1 E#HIEHESE (SIAM: SIDS, Screening Information Data Set, Initial
Assessment Meeting) M7 5 2 XM/ THRESATH S FIZ 2 BOXELFHE S . 2006
£ 4 BETIZ 22 ED SIAM M fThh TEf=, ¥ 10 B SIAM FTMREBRFSRA R F—&
Y MEEEE T > TE . 5 11 H SIAM (2001 )5 5 (FEBEE T 2K eRES (CCA :
International Council of Chemical Associations) ANEEMNGA =27 T4 TZFHBLEDIC
U, FOREMXEOERICHAL TS, ICCAA =7 T 4 TIZBWTIL ICCA Ay
EHYREORBRESEMYELHTS, BEFEMICITKELRZIER (ACC)., FM{kEIE£R

(CEFIC) BLUBFRILEIZERSAERLEL>T. BXEMIZ 1,000 MEZHEICESHE
H|EWE, FML. FEERMZEL T OECD EERICHHIMXEEZRHELTWLS (BE.
2005), ¥ 1125 22 @ SIAM £TICBE SN E-HERZERL -,

F1. SIAMTEBShEHEXR

=3ty i=g -
HEV @8 10CA
BEINE - LE2—hOPE 434 307
SIDS HEFtEMNRE S, LE2A—FOHE 69 62,
MHFEXEOEEMN CDG (CBFH I YE 15 2
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