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noted at the cnd of the recovery period. At this dose in
females, significantly higher values of relative liver weight
(23% increased) and relalive spleen weight (100%
increased) were noted. No other changes related to the
administration of TNP were found,

At the end of the dosing period, enlargement of the spleen
and erosion or ulcers in the cecum were obscrved in males
and females at 100 mg/kg per day. Small testes were found
at 100 mg/kg per day at Lthe end of the recovery period.

The histopathological findings are summarized in Table 4.
Significant changes were noted at 100 mg/kg per day.
Spleens with the development of a germinal center and
extramedullary hematopoiesis were observed in males and
females at 100 mg/kg per day at the end of the dosing period.
Hemosiderin deposition in the spleen was found in males
and females at 100 mg/kg per day at the end of the dosing
and recovery periods. Centrilobular hypertrophy of hepato-
cyles in the liver and ulcers in the cecum were observed in
males and females at 100 mg/kg per day at the end of the
dosing period. Testes with dilfuse atrophy of seminiferous
tubules were noted at 100 mg/kg per day at the end of the
dosing period, and severe atrophy was observed at the end
of the recovery period. A decreased number of sperm and
lumen with cell debris were observed in the epididymides at
100 mg/kg per day at the end of the dosing and recovery
periods.

There were no consistent changes related 10 the adminis-
tration of TNP in biochemical parameters for blood or urine.

DISCUSSION

In the present siudy, we re-eveluated the toxicity of TNP in
young rats in terms of the NOAEL and toxicity profile, and
detcrmined the toxicity of this chemical in newborn rats,
then compared the toxicity in newborn and young rats. We
showed here that TNP had a markedly different toxicity
profile between newbom and young rats.

As for the yellowish fur in all newborn and young rats
reated with TNP, their hair roots and skin showed no anom-
alies therefore it does not seem to be an adverse effect of
TNP.

In the newborn rat study, the major toxicity was death
and low BW without any other 1oxicologically significant
changes at 81.4 mg/kg per day in the dose-finding study.
Decaths occurred in days 3-7 after dosing onset. At the lower
dose, 65.1 mg/kg per day in the main study, a slightly Jow
BW in males was observed only at 4 and 8 days after dosing
onsct. This slight and transient loss of BW might be accepted
as having no loxicological significance in general, but we
considered it to be closely related 1o the death that eccurred
at the higher dose, §1.4 mg/kg per day, because death and
low BW were observed on the same days after dosing onset
(Tate in the first weck). Slight changes in relative liver and

kidney weights were observed but not considered toxicolog-
ically significant because there were no changes in biochem-
ical and urinary parameters, or histopathglogical findings.
Based on low BW at 65.1 mg/kg per day in males, the
NOAEL for newbom rats was considered 16.3 mg/kg per
day.

In the MHLW (2001) report, the NOEL was concluded
4 mg/kg per day based on yellowish fur and decreased level
of urinc potassium in young rats. The major adverse effects
of TNP were hemolytic ancimia and testicular toxicity with-
out dcath or changes of BW at 100 mg/kg per day in the
main study with young rats. No toxic effects were detected
at 20 mg/kg per day or less after administration of TNP in
the dose-finding or main study with young rats. Based on
these findings, we re-evaluated that the NOAEL for young
rats was considercd 20 mg/kg per day.

TNFP, at 81.4 mg/kg per day or morc, caused behavioral
changes in the newborn rat study but not in the young rat
study at 100 mg/kg per day. The immature blood-brain bar-
rier in newborn rats may explain these phenomena, The
diffusional resistance is primarily the result of tight junctions
between endothelial cells, the absence of pores within the
cells and a thicker, more developed basement membrane
surrounding each cell (Reese & Karnovsky 1967; Scheuplein
et al. 2002). In rats, capillary diffusion decreases during
postnatal weeks 34 (Biir & Wolff 1972).

Histopathological and hemaiological examinations
revealed hemolytic anemia as evidenced by reductions of
RBC and Hb and hemosiderin deposition and extramedul-
lary hematopoicsis in spleen at 100 mg/kg per day in the
young rat study, but not in the newborn rat study ut 81.4 mg/ -
kg per day. Hemolytic anemia can be induced by various
kinds of medicines and chemicals including some aromatic
amines due to oxidation (Bloom & Brandt 2001). TNP may
not be the causal substance because it occurred in young rals
bul not in newhorn rats whose metabolic capacity is imma-
ture, such as Jower total cytochrome P-450 leveis (Imaoka
et al. 1991), Thus, TNP metabolites might be the cause. As
for absorption and excretion of TNP in rats, Wyman er al.
(1992) reported that fasted rats would absorb about 60% of
orally trcated TNP in 24 h and the main metabolite was
picramic acid following oral dosing in rats. Picramic acid, a
type of aromatic amine, would be the most likcly candidate,
although there is no evidence of hemolytic anemia cavscd
by picramic acid. The information together suggests that the
absence of hemolytic anemia in newborn rats may be due to
insufficicnt amounts of picramic acid produced as a metab-
olite of TNP.

As for the testicular toxicily, degenerating primary sper-
matocytes and alterations in Sertoli cells were caused by
di(2-ethylhexyl) phthalate in 5-week-old, but not 3-week-
old, rats (Sjoberg eral. 1985). TNP also had toxic effects
on the lestes and epididymides in young rats, but not in
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Table4 Histopathological findings at the end of dosing and recovery periods in the young rat main siudy of 24,6
trinitrophenol
Dosing period+ Recovery periodt
Dose (mg/kg per day) ] 4 20 100 0 100
Males
No. animals cxamined 6 6 6 6 6 6
Spleen
Development, germinal eenter + 0 0 0 5 % 0 0
Extramedullary hematopoiesis, erythrocyte + 0 0 0 6 = 0 4]
Hemosiderin deposition Total 0 o 0 4 0 6
+ 0 0 0 3 0 6 |
++ 0 0 0 1 ¢ 0
Cecum
Ulcer Total 0 0 0 4 0 0
+ 0 0 0 1 0 0
++ 0 0 0 2 0 0
+++ 0 0 0 t 0 0
Liver
Hypertrophy, hepatocyles, centrilobular + 0 0 0 4 0 0
Testis
Atrophy, seminiferous tubules, diffuse Total 0 0 0 6 0 5
+ 0 0 0 6 *x (! 2 | =
+ ] 0 0 0 0 k!
Epididymis
Cell debris, lumen Total 0 0 0 4 0 1
+ 0 0 0 3 0 1
+4 0 0 0 1 0 0
Decrease in sperm Total o 0 0 6 0 3
+ 0 0 0 5 - 0 0
++ 0 0 0 1 0 1
+++ 0 0 0 0 0 2
Females
No. animals examined 6 6 6 5 6 6
Spleen
Development, germinal center + 0 0 0 3 00* 0 0
Extramedullary hematopoiesis, erythrocyte + 0 0 0 ¥ 0 0
Hemosiderin deposition Total 0 0 0 6 0 6
+ 0 0 0 A 0 6 o
++ 0 0 0 3 0 0
Cecum ‘
Ulcer ++ 0 0 0 3 0 0
Liver
Hypertrophy, hepatocytes, centrilobular + 0 0 0 3 0 0

Grade sign: +, mild; ++, moderate; +++, marked. $Rats werce killed at 7 weeks of age; frats were killed a1 9 weeks
of ape, P < 0.05 and **P < 0.0/ indicate significantly ditferent from centrol group,
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newborn rats. The Sertoli cells play an imponant role in the
establishment and maintenance of the specific microenviron-
ment of the adluminal compartment of the seminiferous epi-
thelium and this is a prerequisite for normal spermatogenesis
(Sjtiberg ef af. 1986). In rats, Sertoli cells proliferate rapidly
from day 19 of gestation to PND 15, then slow down and
cease multiplying on approximately PND 20 (Orth 1982,
Orth 1984; Toppari ef al. 1996). The dosing periods were
PND 4-21 and posinatal weeks 5-8 in the newborn and
young rat studies, respcetively. Therefore, TNP seems
unlikely to affect the differentiation and prolifcration of Ser-
toli cells, and seems likely 10 affect the maturation of sper-
matids, although it remains to be elucidated whether this is
a direct effect of TNP or some kind of TNP metabolite.

In conclusion, in the newborn rat study, the NOAEL for
TNP were 16.3 mg/kg per day, low BW at 65.1 mg/kg per
day or more, and death at 81.4 mg/kg per day were observed.
In the young rat study, the NOAEL for TNP were 20 mg/kg
per day and hemolytic anemia and testicular toxicity were
found at 100 mg/kg per day.
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ABSTRACT — The revision of the Japanese drinking water quality guidelines was established in May
2003, The WHO drinking water quality guidelines for the 3 edition were also revised and the draft has
been open to the public since last year. Most guideline values of each chemical in both Japan and WHO
were quite similar; however, there are different overt values for three chemicals, In this short communi-
cation, we describe them and discuss the reason for taking the different toxicity endpoints and derivation
method for these three chemicals, di(2-ethylhexyl) phthalate, toluenc and viny] chloride.

KEY WORDS: Drinking water quality guidelines, Di(2-ethylhexy!) phthalate, Toluene, Vinyl chloride

INTRODUCTION

The revision of the Japancse drinking water qual-
ity guideline was established in May 2003 and imple-
mented on May 2004. In this revising, regulated
chemical lists were modified because of the past detec-
tion trend or exposure prospect. The chemicals already
listed in the previous version were reevaluated and
chemicals newly listed in this revision were assessed
with the latest toxicity information. The Japanese
guidelines derivation has referred to the concurrent
WHO revision, and both of the genera! principles for
the guidelines (GD) derivation are almost the same.
Although most guideline values of chemicals in Japan
were similar to those of WHO, some minor differences
between WHO and Japan exist because of different
default body weight application for the guideline calcu-
tation (50 kg/Japan vs. 60 kg/WHO). Furthermore, in
some cases, different drinking water contribution ratios
(allocation) to total exposure media were used for the
guideline values calculation from tolerable daily mtake

(TDI) on account of the regional chemicsl exposure
assessment, These differences were not owing to the
difference of health risk assessment per se. However,
the different guideline values for di{2-ethylhexyl)
phthalate (DEHP), toluene and vinyl chloride between
the Japanese guidelines revision (2003) and the latest
rolling revision of WHO drinking water quality guide-
line were mainly caused by the health risk assessment
variation. In this short communication, we describe the
reason for taking the different toxicity endpoints or der-
jvation method of the guidelines, Table 1 shows the
guideline values for three chemicals of the WHO 2™
edition (WHO, 1996) established in 1994 and roliing
revision in 2003, and previous and present Japanese
versions,

DERIVATION OF GUIDELINE VALUES
Di(2-ethylhexyl) phthalate (DEHP)

As the guideline value of DEHP by the WHO 2%
edition, 0.008 mg/L was derived from a no observed

Correspondence: Akihiko HIROSE

Vol. 29 No. 5
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adverse effect leve]l (NOAEL) of 2.5 mg/kg/day in a rat
feeding study (Morton, 1979) for 7 days according to
no induction of hepatic peroxisome protiferation. The
hepatic tumors were considered to be the most critical
endpoint and hepatic peroxisorne proliferation to be
closely related to the carcinogenic mechanism. An
uncertainty factor of 10{ was applied only because of
the animal most sensitive to peroxisome proliferation,
and the allocation of 1% that was used as DEHP is gen-
erally not contained in food (WHO, 1996). For the lat-
est WHO assessment, the guideline value of DEHP
was not changed from the 2*! edition, because it was
not listed for the detailed reevaluation.

In 1994, the Japanese government decided to use
the same data and derivation method for domestic
drinking water guidelines except for 10% allocation
and 50kg instead of 60 kg for human body weight. The
guideline value was 0.06 mg/L.

However, the Japanese government established a
TDI for DEHP in 2001 when high contamination was
found in some specific foods and the health risk was
deeply concerned (Koizumi et al., 2001), In this
assessment, TDI ranging from 40 to 140 pp/kg/day
was established from a NOAEL of 3.7 mg/kg/day for
testicular toxicity in a rat study (Poon et al.,, 1997) and
14 mg/kp/day for repreductive toxicity in a2 mouse
study (Lamb et al, 1987), respectively, 2pplying an
uncertainty factor of 100 for intra- and interspecies dif-
ferences. As for hepatic peroxisome proliferation, it
was taken out for extrapolation to humans because
IARC (2000) concluded that the hepatic tumor due to
DEHP in rodents {in association with peroxisome pro-
liferation) is not relevant to other animal species
including humans (Group 3). Although it is clearly
shown that there are strong species differences in tes-
ticular toxicity such as severely toxic in rats and guinea
pigs, weakly in mice but not in hamsters, marmosets
and cynomolgus monkeys, the potential of testicular
toxicity in humans cannot be excluded at this moment.
Therefore, the guideline of 0.1 mg/L was derived from

40 ppfkg/day of TDI using 10% of allocation, and 2L
of daily water intake for 50 kg body weight of the Jap-
anese population,
Toluene :

In 1994, WHO tried to re-assess the toxicity data
of toluenc and made the sarne conclusion as the previ-
ous value, 0.7 mg/L. A TDI of 0,223 mg/kg/day was
derived using the lowest observed adverse effect level
(LOAEL) for marginal hepatotoxicity in mice of 312
mg/kg/day (equivalent to 223 mp/kg/day, as there were
5 days per week) (NTP, 1940) and applying an uncer-
tzinty Factor of 1,000 (100 for inter- and intra-species
variation and 10 for the short duration of the study and
use of a LOAEL instead of a NOAEL). This TDI yields
a guideline value of 0.7 mg/L (rounded figure), allocat-
ing 10% of the TDI to drinking-water (WHO, 1996).

The Japanese government used the same data and
derivation method for the domestic drinking water
guideline except for 50 kg instead of 60 kg for human
body weight. The guideline value was established as
0.6 mg/L in 1994,

For the new revision, the Japanese Government
used a different toxicity endpoint, neurotoxicity, which
is the most typical toxicity for toluene. In the case of
neurotoxicity with histopathological changes as well
as carcinogenicity and developmental toxicity without
maternal toxicity, some additional uncentainty factors
should be considered to derive a TDL Toluene showed
neuropathological effects i the brain consisting of
neuronal cell necrosis in the dentate gyrus and
Ammon’s horn of the hippocampus at 1250 and 2500
mg/kg/day. NOAEL for neurotoxicity was 625 mgrkg/
day (equivalent to 446 mg/kg/day, as there were 5 days
per week) and a TDI of 0.0892 mg/kg/day was derived
by application of an uncertainty factor of 5,600 includ-
ing additional uncertainty factors of 5 for short expo-
sure duration and 10 for nenropathological changes.
This TDI yields a guideline value of 0.2 mg/L (rounded
figure), allocating 10% of the TDI to drinking-water.

Table 1, Comparison of three guideline values (mg/L} between WHO and Japanese drinking water.

WHO Guideline Japanese Guideline
1994 Revising 2003 1994 2003
(2*ed) (39ed)
DEHP 0.008 0.008* 0.06 0.1
Toluene 0.7 0.7 0.6 0.2
Vinyl chloride 0.005 0.0003 No setting 0.002

*: No detailed reevaluation draft.

Vol. 29 No. §
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Revision of the Japanese drinking water quality guidelines.

Vinyl chloride

It has been generally accepted that a mathemati-
cal model such as a Jinearized multistage is appropriate
to estimate a low-dose cancer risk of a genotoxic car-
cinogen. There is sufficient evidence showing that
vinyl chloride is a muliiple site carcinogen and its
metabolites are genotoxicants. Table 2 shows the inci-
dences of hepatic tumor-related lesions in studies
reported by Feron e al. (1981) and Til er al. (1951).

In the WHO 2" edition, a linearized multistage
model was applied to the incidence of angiosarcomas
in female rats which was reported by Feron e al.
(1981) only because of a good relationship with the
human incidence at that time, An excess cancer risk at
1073 was 0.010 mg/L. The guideline value was 0.005
mg/L, applying an uncertainty factor of 2 for double
risk by exposure from birth (WHO, 1996).

On the other hand, in the WHO rolling revision,
total liver tumors {(angiosarcomas, hepatocellular car-
cinomas and neoplastic nodules) from the same study
are incorporated to derive the guideline value including
conversion to human equivalent doses (using the phys-
iologically based pharmacokinetic (PBPK) mode] of
U.S. EPA, 2000, Clewell et al,, 2001). A linear low-

dose extrapolation was conducted by drawing a
straight line between 10% of the low estimate dose
{Benchmark dose¢ approach) and the origin (zero dose).
The results were nearly identical with those derived
using the linearized roultistage model. The concentra-
tions in drinking-water of 0.0005 mg/L were calculated
as being associated with excess risks of liver tumors of
1073 for lifetime exposure beginning at adulthood.
Exposure from birth would double this risk (U.S. EPA,
2000), This would result in a rounded guideline value
of 0.0003 mg/L for a theoretical risk of 1075,

The guideline for vinyl chloride was not set in the
previous Japanese guideline.

As described in Table 2, Feron et al. (1981)
obtained clear evidence of carcinogenicity in rat liver
in a three-dose setting study but the low dose of 1.7
mg/kg/day was still carcinogenic in female rats, The
same group (Til et al., 1991) conducted a further study
up to 0.014 mg/kg/day and showed that the middle
dose of 0.13 mg/kg/day was a non-carcinogenic dose.
As both studies had been conducted under mostly the
same experimental conditions, these data would be
considered from a single study with doses ranging
1,000 times. For derivation of the newly established

Table 2, Summary incidence of hepatic tumor-related leisions for two rat carcinogenicity studies conducted by the

same group.
Til et ai., 1991 Feron et al., 1981
mjfkg/daj 0 0.014 0.13 1.3 0 1.7 5.0 14.1
Male
Neaplastic /99 0/99 0/99 1/49 0/55 1/58 T7%/56 23%/59
nodules or (0) ()] .0 {0) {(1.7) (12.5) (39.0)
Hepatocellular 0/99 0/99 0/99 3*/49 0/55 1/58 7*/56 23*/59
carcinoma [¢1)] @ (5] (6.1} {0} (L7} (12.5) {39.0)
Angiosarcomas 0/99 0/99 0/99 1/49 0/55 1/58 2/56 8*/59
@ {0) (0) 2.0) 0 (1.7 (3.6) (13.6)
Female
Neoplastic 0/98 /100 1/96 9*/49 2157 26%*/58 39%/59 44%/57
nodules © () (1.0 (18.4) (8.8) (44.8) (66.1) 77.2)
Hepatocelhilar 1/93 /100 1/96 3/49 0/57 4*/58 19*/59 29*/57
carcinoma (1.0) ()] (1.0) (6.1} (0) (6.9) (33.2) (50.9)
Angiosarcomas 0/98 0/100 0/96 2/49 0/57 0/58 2/59 9%/57
0} o) ()] (4.1) {0) ()] (34 (15.8)
Total liver 2157 28/58 49/59 56/57
tumors® (8.8} (48,2} (83.1) (98.2)

& Number of lesion-bearing animals / number of analyzed animals.

b: Percentages of incidences.

¢: The 1ota] number of animals with tumors derived from US IRIS{2000} / number of analyzed animals.
Statistically significant compared to the controls with *p<0.05 er **p<0.01 was reperted i the original articles.
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Japanese guideline value, the neoplastic nodules were
not taken into account for the following reasons. As
there was no diagnosis of nodular hyperplasia in those
reports, there is a possibility that the neoplastic nodules
may include not only hepatocellular adenoma but also
nodular hyperplasia, which is not considered to be a
neoplastic Jeision. The high incidence of neaplastic
nodules at 1.7 mg/kg/day in females quickly dropped
to less than half at 1.3 mg/kg/day and virtually no incj-
dence at 0.13 mg/kg/day. This dose-response may not
be appropriate for extrapolation to low doses. The inci-
dence slope of tota} liver tumors mostly reflected the
high incidence of neoplastic nodules rather than the
real cancer incidence. In addition, because hepatocel-
lular carcinomas and angiosarcomas originate from
different cells, liver and vascular cells respectively, the
evaluation of combined incidences may draw a con-
flicting conclusjon. Therefore, the dose-response inci-
dences of hepatocellular carcinoma in fernale rats were
considered to be most appropriate for application to
dose-response analysis, in view of data from the two
reports, After dose conversion based on the PBPK
model, an excess risk of 107 by the multistage model
was calculated to be 0.0875 mg/kg/day as a virtual

safety dose (VSD). The guideline of 0.002 mg/L was
derived using 2 L of daily water intake for 50 kg body
weight of the Japanese population. The allocation fac-
tor was not applied for the mathematical model
approach because of large uncertainty caused by
highly lower dose extrapolation.

DISCUSSION

Table 3 summarizes the derivation processes of
all three chemicals, Although the detaifed reevaluation
draft for DEHP has not been published in the 3¢ WHO
water quality guideline, it was presumed that the deri-
vation process would be same as the 2™ edition
because were no changed guideline values, The gen-
eral principle for the derivation of TDI and V3D is the
same between Japan and WHO; however, the differ-
ence in the choice of critical endpoints leads to varied
guideline values, In the Japanese assessment, testicular
toxicity of DEHP and neyratoxicity of toluene were
used to derive a TDI instead of their hepatotoxicity
adopted by WHO. In the cise of vinyl chloride, the
same critical study was used for the guideline deriva-
tion, but the adopted neoplastic endpoints were differ-

Table 3. Summary of guideline value deivation in WHO (3" ed.) and Japan (2003).

uncertainty factor TDI or , body  water guideline
endpoint (mifokﬁdl;y) inter-  intra- wseof study natwreof  VSD* all:;;:;wn weight consump,  value
species species LOAEL period toxicity (mp/kg/day) (ke) (L} (mg/L)
DEHP(WHO)
hepatic 25 10 10 0.025 1 60 2 0.008
peroxisome
proliferation
DEHP(Japan)
testicular toxicity 3.7 10 10 0,04 10 50 2 0.1
Toluene(WHOQ) \ J
hepatotoxicity 223 10 10 10 0223 10 60 2 0.7
Toluene(Jzpan)
neurotoxicity 446 10 10 5 10 0.0892 10 50 2 0.2
Viny! chloride(WHO)
total liver tumors 0.00031
{angiosarcoma, hepatocellular carcinoma and neoplastic nodutes)
Vinyl chloride(Japan)
hepatocellular carcinoma 0.0875* 50 2 0.002

*: Detived from the 2*¢ edition.

¥: At the initial calculation from experimental animal data, the guidelive concentration of 0.0005 mg/L was derived as 1075 excess risk
concentration during adulthood. Then the concentration was decreased to half because of doubled risk for exposure from birth,

*: Virtual safety dose comespanding 1o an excess cancer risk of 104,
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ent from each other because of the different
interpretation on the cancer risk assessment. The
adverse effects in experimental animals for the human
health assessment are chosen by consideration of
appropriate extrapolation to hurnans, which is expected
from the nature of the toxicity, toxicity mechanism,
etc. With regard to taking appropriate toxicity end-
points for derivation, the latest Japanese decision is
considered to be more suitable on the basis of recent
scientific consideration as described before. Because
the revisions for the 3" edition of water quality guide-
lines in the WHO are still ongoing, the asscssment and
the guideline value may be changed until the fixed ver-
sion is published.

As for the derivation of the guideline value from
the TDI, the estimation of the exposure contribution
ratio (the allocation) is another important issue. In the
case of DEHP, both levels of TDIs or NOAELs esti-
mated in Japan and WHO are similar, although the crit-
ical endpoints are different. The guideline values were
different at one order of degree from cach other,
because the allocation factor for drinking water of the
TDI estimated in WHO was one-tenth of that in Japan,
The allocation depends on environmental circum-
stances as well as chemical physical properties, and
local exposure assessment is necessary for the estima-
tion of the allocation factor of the respective chemical.
Although the DEHP exposure contribution for drink-
ing water in the WHO 2 edition was estimated to be
considerably Jower, the allocation of 10% was applied
in Japan as the default value when the exposure assess-
ment was not elucidated.

Given the risk management of drinking water
supplied by the Waterworks, the derivation of the
guideline values of chemicals may be a regional issue.
However, a large amount of drinking water bottled as
mineral water has been circulating worldwide and the
regulated values of chemicals will also be based on the
drinking water guideline. Therefore the need for the
international harmonization of chemical risk assess-
ment will be required even more in the future.
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Progress on OECD Chemicals Programme

Mika Takahashi, Mutsuko Hirata, Mariko Matsumoto, Akihiko Hirose, Elichi Kamata,
Ryuichi Hasegawa and Makoto Ema *

The twelfth SIDS, the Screening Information Data Set, Initial Assessment Meeting (STAM 12) was held at the
Organisation for Economic Co-operation and Development (OECD} headquarters in Paris, France and STAM 13
was held in Bern, Switzerland, hosted by the European Commission. Two substances at SIAM 12 (CAS No:91-
15-6, 123-77-3) and 4 substances at SIAM 13 (CAS No:91-76-9, 112-85-6, 863-77-9, 1477-55-0)were submitted
by the Japanese Government and/or International Council of Chemical Associations (JCCA). These substances
were agreed at the meetings. In this report, the human health effects of 6 substances above-mentioned are intro-

duced.

Keywords: QECD, HPV program, SIAM, SIDS Initial Assessment Meeting
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BiEiG MR (Organization for Economic Cooperation
and Development : OECD) ITRESENC BT 3 HEERLEY
% (High Production Volume Chemical : HPV) ORZ1EL.
1992 FEiCHEE o 7 OECD B ERL¥MBAR T FF 4
(HPV program) o &> TEZ A TVS D, NUSETOE
R EEO BT — 2 BTV T OECD HPV Chemicals
List DY R U IS OBEMEM I MThhi: 0, BER,
MEARE L %A, S LI ER MBI T SR MRS
BAE{To TIHEXRERRE R, B, ThoOXBHIIM
5EE& (SIAM ! SIDS, Screening Information Data Set, Ini-
tial Assessment Meeting) TEHRT T3, BEBRHINE
TOREXEARELTED, B 6 B TICTMADIE
XBDOTREREL. B 7 HALH 11 EDSIAMIIE
WTHERMANRY L, BaARUHENEREHILENH
DRSBTS OSSNSOV TIREICET Ehi?
Ne

SIAM THHE & h /e Bt 20004 % TiREM208 5 (R
£31, B 8) TH oM, SIAM 11 (001 ) 1 BhEE
72 ICCA (International Council of Chemical Associations, EIFF
{2 T RMSRIRE) 1K & D RELHOREITH Y, 20014F
ICIREEMT9 (SIAM 11-13) L RERANCIT @A L.

ABTE, SAMREBU I TEERE s Re¥nHE s
BAEYMBEONEREES ORENESIICOWTEN
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T3,

SIAMI B2 EBRFWERRLPLLTREND (FW
= The substance is a candidate for further work. LP = The sub-
stance js currently of low priocity for further work.} . FW i}
(S EMORERKEENDETH S LI LER
H¥5. LRI MRROERKTICEL TGN EROLE
B ) WS T EERERL, RITIK Ko TIEBMERL S
BEL3ORE Y. RE, SIAMTFW L ENLORY
100 8, LPIZHI300WHTHS.

SIAM 12 RUF 13 TAR I hi{LEHHA L BEBYURHRD
VIHENE

SIAM 12122001 4E 6 Ric 75 A (31) THREEH,
(LB ROVBIEZEMRIT N, & | ERT MPHED
TREZERUHESEH TN/, SIAM 131322001 £1)
BICAA A (L) TRET O, EEEOVIFELE
B h, # 2 IRT B HBROMPEREERRURES
S8 hl. AARAFMES L2 MEOTNIITERES
DE FADRBGEICONT , BEXLTIRT .
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Table I, Chemical substances discussed at SIAM12 and their out- #5y POECRB SN, 1.
comes ERRURIC N 3R H S hih o i, BRIRIER
CA3 o, Name of sibatance Tpansot ceumiry  Ouisome 15 R L 120 EF S oo ol
0051 Aelamide o e v RARE G - SMBEBEUEIA% (OECD TG 422) T
.E:LEE :;_'5;5.:537?"1..3 Eﬁmcm E‘; 12,0, 1,6,30 ng/ky/day BHEEDS v Michlsd L b 42 8
105607 EpsilomCaprolactam DEACCA P RRERIEORE LIz . 30 ng/kg/day DUELE THEREANNE
116758 Diwnishosphate o & RUBHEOHD, TR L X7 0—VRUEBEAOR
141-9T8 Ethyl acetoacetate DEsu LP . s
222060  L&Hexamethylone diisocyaoata  DEACCA W ho, MIERBHEOED, iR, BREUHEEEOMN, §
Bieszs  Nompiphened o URe w B EBEROED, BT EHRRAN B JEC
HI2153 _ Frtt e et D B Lz, $7:,30 og/kg/daydidic 35\ CRTERD MER.LMEH

Note. Abbreviations show DE: Germany, FR: France, IT: [taly,
JP: Japan, NL: Netherlands, UK: United Kingdom, and US: United
States of Ametica. ":en” indicates the document was based on
the risk assesment in Evropean Communities,

Table 2, Chemical substances discussed at STAM13 and their out-
comes

CAS Ne. Name of srbstance Sponsor country _ Outcome
58559 Theaphylline DEACCA LP
85850  Benmoicacd NLACCA LP
64122  NN-Dimethylformamide DEACCA W
71-36-3 A-Butyl alcohal USICCA LP
4839 Methyl bromide USACCA ir
76014 Vinyl chlorida USAccA LP
75-38-7 Vinylidene uoride Usicca LP
75-56-9 Methyi oxirane UK-'»u Fw
78107 Acrplic acid DE:eu Fw
TH20-9 Mathy! scetace DEeu W
88133 1-Chloru-2-nitrabenzens DETCCA Fw
BO T4 4 2-Nitroaniline FR/ICCA LP
1-769 2.4-Dismiso-6-phenyll 3,5triazine  JPACCA i
5-50-1 1.2-Dichlorobenzane Aus Fw

100-51-6 Benzy) alcohol NLACCA LP
10384-4 Acewanilide Ko Lr
107-15-3 Ethylensdiamine USACCA LP
107416 Hexylene glycol URICCA LP
108-77-0 Cyanuric chloride CH/ICCA LP
109-68-0 m-Pentane NCeu Lr
112872 Tetraethylenepentamine USICCA LP
i2-85'8 Docosanaic acid JEACCA LP
123-54-8 24-Pentansdions DE/ACCA Fw
123-68-4 n~Butyl acetate US/ICCA LE
127:19-5 N.N-Dimethylacetamide IT Le
§32-52'1 Sodium bentaate NLACCA LP
582-25-2 Potassium benzoate NL/ICCA LP
616-33-8 Dimathyl carbonata TTACCA Not dnalized
868-71-0 2:Hydroxyethy! methacrylute JBINCCA LP
1310-58-3  Potassium hydrozide BEACCA LP
147T-55-0 1.3-BislamineraethyDbenzens JPICCA LP
5302408 Citra) Jr Lr
§386°35-8 Matilox CH Lp
6864-37-§ 2,2-Dirnethyl 4.4 methylenebia DETCCA 1P
{eyclohexylamine)
T 407 Potassium chloride NO/CCA LP
7681674 Disedium disulphite Hoacca LP
16470-24-9 Flusrescent Brightener 221 DEACCA FW

Note. Additional abbreviations to table 1, Aus: Australia, CH;
Switzerland, NO: Norway, KO: Kores, and BE: Belgium, Health
effects of citral have already described in SIAM11,

o-Phthalodinitrile (91-15-6)(ICCA BARU R Vi
) (SIAM 12) '

FEEWRI T A7 R0E, BROERELTHE
LWEhTW3.

HEZDZEEMRRK (OECDTG401) Tit, Sv @
PEEE & &1 60 ng/kg LLEDRE TR, 1B, QRMDE
NAHE, 240 ag/kgl EDRETHREHIET, O,
F7 /- EENRBRENS. BOLDwILSS ag/kgTHo 12,

MAGHMBTIE, 200 T 8 BHOBAEATIC RN

FHRRACK, HHOBMIRAE LEICBY 2T ELSE, A
EEMRUNRLAOERADOIRABLR L ETFHROE
PRI NI, Bag/kg/day RS TIatktE L L BEFTRY
BN lzDOT, TORRICH 3R AR EOES
18 (NOAEL) & 6mg/kg/day TH o7z,

S0 BRI MO SHMEME (0ECD TG 408) RUKE
EPA HHEBMERBRA A K54 iciiy, 5 v M2 0,3,8,
25 mg/kg/day, B> v MZ0,3,10,30 ng/kg/day OFR%
1I3ERRERELI: LA, BREBDEOHNAZS N
A, PR R R U R U R RIE Y
ELiEIRE o7z, B 25 ng/kg/day, 14210 ug,
kg/day THEBRINZENIEC EHE, CORBICHIFZ
REZOREDNOAEL 25 v M Tit 8ag/kg/day, &
Fv bt 3ng/kglday Tholk.

ChEDERNS , REEOHE 51D NOAEL X 3ng
kg/day EEX Bhf:.

ERORFREBE- EERESHHAERICEN T, £
Sy MCREENRO 14 BT ORELPE LG 42F
M, 85w MR 14 BN SHE 3 8% 7.0.1,6
30 ng/kg/day BIEWHEORE L. 30 ag/kg/dayic BT
HTRRBMUESHRLN, 26T, TRTOEES v FATEC
Ll RRO7- 21155 hizh o7z, 6ng/kg/day ),
TORARTREMREICHTIEENBENEN 21T
Mo, ERMRBERBMEONOAELIE 6ng/kg/day L ERX G =

HIEE R e IR SE R RIS DFE R S9mix HETE
UHFETOVThTERBYETH ol FrAo—X i
AZ—IERERER N IREERERBTR, WThot
WETLREZOMERRIIRH SN, > T8, iRr
(0. 40 mg/el) RUBBEIC B TERESBRE NS,
o, SOmix FETRUIEFE T OV T OEEINIE T2
REKOMEBEARIIED S hizh o720, S9mix FET]
UIFFETOWTFNDEHMIMETL EEESBRER, |
hoOEJELVBRLHEI N, ULHhLEND, invive”
D=9 ADNMEIER TR S ATREL RS2 20 ng/kg 4
ROMRUETH T e s, RS WHEIL in vive TR
BRERALAVWEZFZENI.

RYAKICIT S EWTERE - 1.
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Azodicarboxamide (123-77-3) ( B VEAFR U B R REF{E
i) (SIAM 12)

AEEMRIZ, TIAF 4 v oI LBGOREH], XKE
ORGENN WES) LLTRVOh TS,

B7 v MOBRABRRTALZYROAIN, BOES
TICINARNEhE S, FeEWHONMI O ORER B
BETREINT, it hs, REEHHIIHBR
I ERIC biurea (CAS 110-21-4C B E h, 72 BERALL
PRI EIERFICHHE RS .

SHEOEHEFEL, BSy FTO 2 DOMERTIE 2,500
ep/kg THERBERASNT, BIOWRATIE LD 1 4,000
ng/kg DAL (HEHE Alderly Park 57 b)) , 5,000 mg/kgbA L (&8
Wistar 79 }) THhot. ‘

25 v+ Qs 2RVERNRABEIKRTIE.
LCx (26,100 ng/n*LLE (4 FEASE, IFH A X58 puw)
THoTz, 4 BRRRE, 6,100 ng/n* T10 5 8 DR
REEERLEN, ECRB LN RN BREZENBTO
RIBHERETREWED N e,

ENEy FTORANBIRBR TR, FRECERRIGH
.97 ag/n® (1 BRY) F TOREICHV TRARBHEE
wWehol.

SRS 5 EOEES v MC 500 ng/kg B2
LTiFbn, BERESRECRSE NI T,

L FEHE s 2,000 ag/kg EBH LAY —= Y
HERTeARMRES b oI,

THFOEMAOPHERSENT, RIS U TS
TABORFRCEESS SN, L MOERBERA VAV T
FATBETH - T b, ERBEOTREEARE
hiz.

Sy FZ 100, 500, 2.500 vg/kg/day (£ , 200, 1,000, 5,000
ng/kg/day (FE) 2EHENRSLEOBAMEEEORES
MR Tk, B0 2,500 mg/kg/day & #E0D 5,000 ng/kg/day
(i) TREHHEILES, —RBRORRRBENT . &
MENYNRETEEBNENHR 5N, NOAEL 3500
ng/kg/day (EF) ,1,000 mg/kg/day (Hff) THot.

i, 77 A0, 78, 156, 312, 625, 1,250 ng/kg/day (58,
0, 156, 312, 625, 1,250, 2,500 og/kg/day (£f) ZrAMEDR
L0 AMEHSORSEERBTIR, ROBERTLR
Sl BEERAachkho iz,

—itH R BHEER (OECD TG 415) Tid, 7 v MCO,
100, 300, 1,000 mg/kg/day DHRTHENMEORS L. B85
Sy b BERARTLREERS LN, BTy
F T2 1,000 ng/kg/day THEDMLIE, MBOY 2B
FOBRAOBENA LN, NOAELIZI00 ng/kg/day T
Hofz.

ChEOHBROERN b, READRESD NOAEL I 500
ng/kg/day (&) ,300 mg/kg/day (i) &Ehi.

13 B ARRIC BT, Iv FRUTDAIZO0, 50,10,

200 mg/m DiRER 1 B 6 B GB 5 B) TREZEL
Th, BRHEED200 og/n’ THERLBUHERIAHON
hole. 13 BMRAKRICEDSE, RARERED
NOAEL 13 200 mg/s* (59 b, RUR) THo1.
LRO—REREHKRTIX, #5 Y FITIZ 98 B,
7y MCRRER 4 BRINCEE 0B ET, ThTN),
100, 300, 1,000 ng/kg/day Z3EHIB RS Uiz, BEREER
1,000 ag/kg/day THERRENDBERRIAONT,
ARG IO NOAEL 12 1,000 ng/kg/day ¥ EZ 60l
Ty hEITAR 200 ap/v DREETRBL LARD 13
HRBARBRC BN THERBRPHTORE, RIHEAMIC
EEIRsHshiahai.
EBZRAVEARRRZRAKBOLRE sImix FETR
UHGFETOVThTCLRETSH 2. FrA=—X-1L
AZ—EBERERWERERERMR TR, W hoils
SLIE R U SOmix FEE FRUFEFET OV 0565 A0IE
TLROKOHEARRUBBKOBRIARE hixd-
peehb, hekRAERBRIIRELHHEN,
ROAECMAT IR R o 1.

Docosanole acid (112-85-6) ICCAB M ER) (SIAM 13)

R EEEHIOFERE LTRWShTNS.

FRvadrxF 4 2 AT AERIT ST,

HEBOR53EME (OECD TG 401) T, BERS
BD2,000 ng/kg TEIw FORCBRHEOQT, £, —
HEE, N EEOREOEERUFIRFIROV T &5
ERT3LE N3 LRBRENY., E0LDx 142000
ng/kg AL TH o,

HMRUIRICH 3 2000, RRRfeEcid 2Rmita
ol

RSB - RREBEHEKE (OECDTG22) T
i, 18>y Mol 2 AN, #5 v MCIEREN 4 BESS
ME 3 8T, ThENO,100,300,1,000 sg/kg/day 23&
FSEOIRS Uiz, TRV ThOREMKBWTLIECRY
—RHNEOHEKIIHEE S b o, $, LAMEHEEE
O &, RIBESZORE, DEERBRUMGELER
BTG, REORYERETIFATHIERMEIENEH
o e ETEVThOBRESERICBV TERTRU—RR
ROABRERT hizh - k. Bk 4 BORRRURKIE
HBFNREICBVWTLRSOESETRETEHRAIRED
Shiefrofc. REAINDME D NOAEL K 1,000 ng/kg/day
LEZGNE.

IRoEHRsEE - A HREBHHAKBEBVWT, R
BRE5HEO1,000 sp/ke/day THREERURBEICEEE
HoNizirolc, £7:, BIMIORIEH, HESE, Sk
ERUREREIIRSOEEL R T 2bIkRb o hi
ot HERDEL, kERULERE, ISOREER
AT oo, T, HERDERERERL
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WFhORSHIILEB hd ot EHREEKD
NOAEL i3 1,000 sg/kg/day L EX )z,
MEERCHMEREEIROKE R Somix BIEFR
VEFETONTNTERETCH o /-, FrA2—-X 14
AZ—ERERERGWEREERYERTE, Wiholis
NIRRT SOmix TEHE T R UIEFE F OV N O GEERI L
TLREEOBERERUFELROSREAMIBRE WY
ofeDT, REKARKGEBELHHINT.
BHNAMICET SSRII R o Te .

2, 4-Diamino-6-pheny|-1, 3, 5~triazine (91-76-9) (ICCA
BEERERK) (SIAM 13)

FEEMRBR ST PFI v~ RIVAT LT KOk
Mk LTERAZ NS,

M aFRTFA ZRACET SR AN,

YEEORERHR (OECD TG 401) T 0, 250, 500,
1,000, 2,000 mg/kg 2S5 LIk 3, ML 1,000 ng/
kg LEDRSTRLHFA LN ECH TR, 18 THRER
HNCRRDER, HEERENCERTAROZMAAS 6
N, FRRR USSR TR R UHREME RN BB 5
i, £, BRTRIRRBROFENA N, ST
i3, FIRICABMICBORERAH SN, RIEERH2AC
BRBICRTLEDBERMHEN Thbdb, Su b
TOEOLDyoid T 933 ag/kp, #T1.231 ng/kg THo 1z,

B AZ LS (OECD TG 403) T, v FTORALCH
2 2.932ng/L (4 B¥D) THo,

THFCBNT, ERAOBBEIIE {, IRANOMBIEIL
BETSHo k. ERSFECMT 35T S fe.

R LEl - ERREBEH SR (OECDTG 422) T
i, RSy b LS 39EM,. FhEFENO,4, 20, 100
ng/kg/day ZHEHBECRE Ll FEIED 100 mg/kg/day T |
B3 oDECHH b, ROMKZRETIX, 100 ag/ky/
dayDFRMEBE U~ b &V v MEOE PR UKD
EOHARBEhie . BOMMELERE T, 100 ng/
kg/dayTT7 VTR, A/GH. GOT. GPT, Il AFo—
b, VUBEERUBYILVE OISR MY XY &5
AR, FRIDLRUGAVI LORDYEDENT. 100
ng/kg/day D CHEREROMMYA S h, RIEERE¥IC
At T ER DI RIEAM D S, Fk, EEH
Tk, 100 ng/kg/day Ok | FITEBDOREEEE, b
B A TR ORIEMNRCAFER R SN E
», BREDOUSA, MoKk, BROER, HROBERU
HinAH 54, FEOM | FITRBOUBA, MiokE, i
ROBMRUBSOBESMELLNI:. ChEIEREM G,
Z v MCB 3R ORE D NOAEL i 20 ng/kg/day &
Eibhl.

90 HEREROR 54 (OECD TG 408) ISV,
B3 v M2 90 HM0,1.9,19.0,173.0 ng/kg/day ZiREHZ

SLERERSHMMBRTIR, FECRLENT,173.0 sg/
kg/dayiC BT, BES v F TS 0B, UE, FEED
BORD, AHEROHISHRE NI, MiGLY Tk, B
v FTGPTRUEVLE ML, BOFEERN
WUZ:. FEERZNRE TR, NEDLEFEREX, M
RESE@OFTE, BINHKYHR0RERIRUEMRIA,
PHEXARADIZINE 14 5 BB IR OB R E e,
e, NEVTV BRI ORIIYN SRS v F OTBEY
BRETHRRI N .19 ag/kg/day DETRIBBONEY T
U YERLBORINMEE T L - — ORI
EELTES NSRS, COTLRIERITHD, 0g
BRREIhThofk ChEDERIE LT, BECL
BRMEZECRED NCAEL 1119 mg/kg/day EEX SN,
KRR EGEY - ERREBUOHEHE (OECDTG422) T
i3, By MIRTED 14825 98/, 5y Mok
REMUBRAYBHE 3 HET, ThEFNO.4,20,100 ng/
kg/day ZHRIZOIRE L1, REMhOLRBIRICMLTIL,
RN, Bk, REE, BREN, B (B) BRRUKE
FEARREOEFUHRH N2k, FREORET
(2,100 rg/kg/day @ 2 BICHREHRDROERRUTRE
DRBEESEHE NI, 5,100 ag/kg/day CTRER
DUMB U TS HEROBD, IBRFTEREEOED
AEBHENT ., BE L G IEIRNAR, AR, HER, T4
RERUHFEROEETRREOEGIASIT, HiLRD

AERECBVTE, BEIEDENRD - 1. HEMOR

ETIE. 20 ug/kg/day D 2 FIRLF 100 mg/kg/day D 7 B
TROEE, 25, RRL EOBETHNOREERLH, &
NEOBEMTRERMEC L, $=, 20 vg/kg/dayblt
TEEEYOMETHOTRICERLSERD 4 B0k
HFEORIPHIPD SN, E5IC, 100 eg/kg/day Tidindk
ROMHE 4 QAOERICEENEDERE. chekh, &
TI2100 wg/kg/day TGN H S5 NT, BTIE20 ng/kg/day
THETHORE SN, BEARTLRICHERERG
Hohixhoic. ThHEORSRMN D, ERMBHEONOAELIE
100 ng/kg/day (&%) . 4og/kg/day () THorz. Fit,
100 og/kg/day CROEBE DD B ENLDOT, RESHKD
NOAEL I 20 wg/kg/day Td oz,
HEERAWCEREREREROETI Snix FETR
UIEETOWThTEBETH . FrA/=—X NA
AZ BRI AV REFARERE T, BELEED
48 RERTIAIE R U S9mix TFIE F OB IR TRE KSR
HOFEBEBNMBH eI . Tz, EENIRED 48 BN
LB TI, ERACHERIERENEHE N B
D 24 BERALIRIC L 2R TIE, MEICRIFL itk
HERBOBRIERMAEHLNKL. v b U oM RAREY
AWRakRRHBR TR, SOmix FETRUIEFETD
WENTLREEDHOBREEATIREAERED
ABREAWESDSIT, Somix EFEET CIRRIBEEEA

[
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HERBENERAFORREANEHONE, TUA Y
V7 +—ERMRERGREEERSR T, BRERYE
THotch, Omix FETTHEMBELEA S LRGEHE
OERIEANSEDHENT. Invivo TOTTADNLIRT
RETHEEBERGETORRNMARTE T h D, F
{LEMRTin vio TIHBESMERBLEWEEI SN,
RMAEICMT IR 2o 2.

2-Hydroxyethyl methacrylate (HEMA) (868-77-9) (ICCA
BRRREAR) (SIAM 13)

FlegmE e, Ba48., o—F7« vV, EHRER
AFEENI e T—0E /) T— L LTERINS.
Inviro TlE 1 BTBMMESIKRSRENDS . Invive TO
FEIIFIF 42 AT AR,

SHBREHL, ASRUR T, BOLDwW I3 4,000
ng/kg SLE, FEE7 LDw (3 3,000 mg/kg BLETCH o 12

THFOEBICH L THWREESR N, 3ok
L ThEEOREEMBEh, ELEY FOERIHL
THORESEERLEMS, Jusr R PV OEA
TOHBERTRL, RCEHROUIRIE TR EEERD
Lot E FOERTONAY F 72 TR ENTE
h, o7 2V ABELOTEREOFREENEA 0.

HEEHMRIZAZYIABRETF LYY a2—Lihik
SREINDG . MOT 2V NVMERUAZ SV ARMIETIE,
methylacrylic acid (MAA) (SIAM 11 THER) kR
N, RAK X3 BBEORGIARGENTVNS, TORS
R HEMA KDL TIRENS ATV L,

EMRsGE - EMRESEHSH%S (OECDTG422) T
F, 7y FCEXEO 4RMA S 9 BM, 5y Mok
ZERH 14 BMAEHE 3 BET. THFNO,30, 100, 300,
1,000 ng/kg/day RSB TIRE UM, #74 1,000 ng/kg/
day THEDSZ LN, 1 /1255 L1, 1,000 mg/kg/day T
HEBMIY, BERSPFAEN, TATOREETH
BERBEOSRBEBCREI L 3B BRI Oh T 12
MiAEFRE T 30 sg/hg/day LLETRESIROBMS

BT OM@E, 1,000 ag/kg/day THY VL, HERUSR

BY YOBERU U TV T4 FOEENR L. BHR
TRHERERLLREC LAV TRZONEL o 12, TECH
TR OB RAL, BIEORANHGN. 100
ng/kg/daybl L THROMBH BB O®{E, 1,000 ag/kg/dayT
FROEMEROEENH o . RITRGENRETIE,
1,000 ag/kg/day THRICRAELREURSELENHG
Nz, T2 1,000 ng/kg/day THEE, BRBHOET, MK
BAL, BRR, HEOHO , REBTHRRUSRERKSHE
N, 6/12AET L 72, 1,000 ag/kg/day TRERFHR S0
FEBNIPHRUVAEERRIERo N . SRR TR
1,000 ng/kg/day TRUERDEHRRUBIHOMANH SN,
100 mg/kg/dayll + THRBOBHEROBMES 5L EOH

A, 1,000 ng/kg/day THIROHIT  BREROBEIHS
i, FHIEERENEE TIE,000 eg/kg/day THRROME
RUAFRSADIFHEZE, EMOLBRRLLSHZ o .
BTD 100 ng/kp/day KB 3 BROMMEROMMN,
T 100 ng/kp/day B 2BROEMEBROMMNERR
2, 7 MBI BREZOIRSONOAELIZ 30 rg/kg/day
kEz26hi,

ERDORHIRGEL - ERRERRKAHKRICBVTIR
HRRBERRICETI0FNOERIC L R LEMRZED
EERISH N o LT, Ty Mk AETRE
B NOAEL H 1,000 ng/kg/day LYl E he .

AEERWIERERERMBOERIL Somix FETR
UHFETOVTNTERETH o, Fr A =—Z o1l
A Z—IERERE RV REERH KR RMEEOFE
TRUNGETTEETE 5%, Invive TOS w FO/NK
HRTREFARETEBHRSBECORRY MU TH T k
o, FEEWRE i vive CIIBESEERRLAV
Asnt, '

BASALICAT 2RI 1.

1, 3-Bis (aminomethyl) benzene (1477-55-0) (ICCABF %
{ERR) (S1AM 13)

Al i, TASOBEELR, AV vLey,
ERERIzBILERAETND.,

bFAXXT 4 RCET BRI o 1. BT
MAVRT, BARENSS .

HEZEORSHMAS (OECD TG 401) T, Sy T
DIE LD 151,000 ng/kg (B8 , 980 mp/kg (1) , TUR
TOBECILDe i3 1,180 ng/kg Thotz. T FTORME
ABBOLCe (401,42 ng/LLLE (6#) ,0.8 ag/L (#D)
THol. BHEEERSNCREBYAEEHC L2007, &
A/ BABRTRIELE MREFEE CHo .

ERERE (5Sv ey RUREYE (ELEY )
NEveEnt:.

28 ARREEOIRS SRS (OECD TG 407) ICHEfLL
Fe{bEEH 7 ¥ 54028 BMRHR eS8t
v, BT RS 28 R BhEH0, 10, 40, 150, 600 ag/
kg/day ORBEEHIE RS Ui, BitEd | SR 6
EEL, 7 BHRERT, 5 RIS SIRTIRBEREE, 2 BINm
KU 600 ng/kg/day 14 AEEER L L1z, 10, 40, 150 mg/
kg/day TRESYHOBRECERT LI N» S hi
role . 600 mgikg/day Tid, HilE, BREHOET. ©E,
IREME R LKA, BEEORPRUKERND
MBAERICIED BN, B0 | BRUSRO 4 BIEELE.
Iol, BOMBNRLBRERUALITES S LR OAN
K, BB RARGRIE MM, B EEMROMm
K« Zhalk, BROIEN MG, SEMRIFRERLL, Riy
RO BCME R ok, heERRT~A<T 2w b




42

4

#

i # #1229 (2009)

EDEL, 7o b a Y RENORE, Eikes b orE
7T AF VEEOERAIC, MU TVES A Fommb g
IZEE Bk, EHEMARIRICE, MBSRE O Iz EME
MERL, FZOMOERRVTNLER L. 028 B
REIERAD 513 NOAEL 14150 mg/kg/day L EX L.

2y Mcpad b 1B/, FRERO, 50,150, 450
ng/kg/day DRREMBFEORS LML REREHS
(OECD TG 421) IC& 5 &, 150 ng/kg/day Db 1 FIRIF450
ng/kg/day DEE 3 G, K 1 FIAMTEC L. RMRELIC
LSRR L LT, 150 mg/kg/day DEER T 450 ng/kg/day
M THEL, 8%, TR, BEWER U B RMH D
Bhie. i, 450 ng/kg/day OIEH TEBRRMMERUE
HROBONED iz, SIHERYNIRETRIISOERE
fERIC X3 LB LNIHMBORE, AILFTERE-RT
LRHESFMA50 vg/vg/day DRI BB O N, B, &
ABRICRRESCERT 3FREEET had o1,

ROREMBEME LR (OECD TG 421) k3
NOAEL DIE 3 BMEWZ Edb, Sy MeBi 2K EE07
HONOAEL i 50 ng/kg/day & Thiz,

LRoROREMBERBHIRR TS, SRREERIcY
TAVThOERCLA(LAMBRRSOREGRIID S
okIidhs, Sy MBIFSEMRBEEHONOAELIR
450 mg/kg/day b EX Bh.

BE AW MR EREROBR Somix TFETR
UHHFETOVTRTERETH . FrA=—XnL
AZ—ERARERAVEREEERER T, WThoER
IER U somix FE FTRUFFET OV T OERMAE

TLREADBEAKRUIERAOBRIAFTE LEdo
DT, REFREHBREBIE TN,

RSAARICET BRI P o 1.

METIROK BB B SEURBIROER, COWHIEE
BRIt 2Ss, £/2,0.1 ag/w’ CKEOREMAR
) UTORETHBZCRMRERDES ERETTCE
ARENTWVS.

Bbbic

BT, FRERUE I3IVIIMEARTEET A
A#EIEY O 8 YRIZOWTOD, & FAOHERELS %13
fiLk. SIAMTREINENBICDWTIE, MENHERY
HHRENEDL, A2 —% v PO OECD web T b
(hitp://cs3-hq.oecd.org/scriptshpv/} TREBODAFH LT
H3.
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ERRESBURIBZL L ZL A3 omE 1 AR
(TDD) EREDZEZ HILDWT

HEMEMRE LEHE, 18 B

The recent TD1 derivation of the dioxin based on the reproductive and developmental toxicity.

Akihiko Hirose and Makoto Ema
Division of Risk Assessment

SUMMARY

In 1998, WHO-IPCS re-assessed the TDI of dioxin, which was derived from the body burdens of TCDD exposed
to the experimental animals. Then, the international assessment agencics and governmental assessment agencies
have conducted the dioxin fs health assessment using the similar method to the WHO-IPCS approach. The key
endpoints were reproductive and developmental toxicity caused by in utero and lactational exposure. Each as-
sessment agencies used the similar data set of the toxicity studies, however, there are some differences about the
TDI derivation method and the selection of adverse endpoints. This report reviewed the recent reproductive and
developmental toxicity studies of the dioxins and summarized the health assessment in the international or gov-
emmental agencies, and discussed the appropriate TDI derivation.

Key Word: diexin, tolerable daily intake, reproductive and developmental toxicity

(4 W]}l

1998 f£{C WHO-IPCS A%, H1 A F O EREREELE
RALTEARREBL VW EEERACT, HE HHADE
(TDI) O/TEEITo#20 . WHAETE 1999 Fic, FNA
HRPECLT TDIORERZ{ToTWE Y Shili, B
FAREEZEOBNLI Y FRSAFELTTDIEREL
TWES, TOBERAAFELWIMRLERBVRT LXK
b, KRR UEARIIC L 3 NEHANDOEEN L D SR
OEVEEELr A LRSS FTORE, C
LR 93— v /A EP JECFA L EORHEHMTIX, T
OIEBLIC O AARBRIELERLTE TV 3. THR
Tk, COREEORERLY FRAV M CHBZ ATV
VI LS BERNICMALT, 198 ELEOFH LVAR
¢ ERBIUERTEEMTOTDIEEEBEZEL DD
Litic, BRATOBYNETDIOS D ARDVWTERLE.

HHRFRETD

27, SARER AW TDI DERZICOWTHEEE
. —BiceE RO ANARER, BLEZHORWE
My RS eREERZENE. b RERRELE
EENTEEHOBVESTMIETYODRYSHL5E5RE
NERVAS, WERIALELOTHREATERSICHRTSC
LERLS, SmERcBI S {LEHMEORSHRERIL,
€ MoHd 3T AANEEERE LT 5. 19905 RO H R
ETRAFF AL TRLBZHOE VSR, o

EHICHTIRSARTESLEISRTEY, FHERMD
#U3, Ty PERVIREMORAREERICET 5BE
#5 (NOAEL) ! Ing/kg/day ZBic, THERMEN (B ik
100) #EALTHE HERBERELTVE. LML,
1098 40 WHO-IPCS1) TOIELIER , HrA+ D
X3 IIEBEAE <, BiltANEW RS, BVERIENIT
aicEmIc{EEENERL TV CEP, BRESY
TUEHELLIIEENRLR I A6, BB ERNK
(=RFRANE) BRI ES Y P THEL(RESBTE
iieh, |ERES—-ZUIZ LTSERRELIST 203EY
TithweEhs, £k, SAAF o EL8ER
BHEMBTHIHAANBREELTRERLTVWATE
MRER, EER, CORARTRERICERMT BT
275 Xk5kixof COERABMRBLEVIMELERVS
TrRlickh, ERORSAELD S, RRBARUEILARR
L& BRURAOEENL HBRHOBOEEEREED
T EMHONMIE ok, TO, HARBEAARTREDR
Hit, 1 avRA—=p AV FETFILOERRKEICETS, DT
DEURTRTCENTES.

I E (ng/kg/day) = [(AATRE (ng/kg) X In(2)]/[¥
KA (day) X RiRER]

iz, b FORRDICAT ARATMRALD, LM ER
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| BEMTRALKHATRTHENRRT S LHENT

W3, LEsoT, TDIER®BICE, ETEMTRICEN
TRLEVEANEHETRRT ATV FRAY rERtEL,
FORRBFHRICEVNTRE FTLESBOZESEND L
HRT . FO%, LEORNSEDOERREA YT S
e McBid s BEREEEH L, COficn LT HER R
HEERLT, TDIEHETEENS FIgRBEO T IR
5.

HAFHO ORI EHEBRESE

1998 EE PRI B E N2, 3, T, 8-pui{b VR VIRF Y
A %33 (TCDD) DERBREBRICIT BRI ORFIL DV
THITL 2 (Table 1).

D S hoDEENR 15 HIC 200 X724 1000 ng/kg O TCDD
rHESBEORSLEECAY , WITCDD eRTEk
KEAMETL, 1000 ng/kg RER T HERBOBRINS
St BEORERI TCOD IREOHBIBIRE iz
Ino - . HEIBDETS 30 BIC VT 1000 ng/kg RGBT 17-
L ERE Y —VEERUHE EREEOET, £%45H
CHBO3 B -RU1T - L FOFLATOL FFe kn
Fr—4 5 ¢ - VA Y 2—CiEE ERRUMERT >V FA
¥ UBEOETIRDONE.

Holtzman 5 » ~AEEE 15 F1z 250 ng/kg D TCDD Z ¥
WEEORE LR L EIKIE, TCDD REOHERICRARE
BRTHOBY, MIMEEOETARES hdt, P
FZIERIEEE (AGD) , THRIFA, FISlO | BRFEE, H
MEBRR GRS BIEMBERIC TCOD REDEE
iEnbhizhotz.

Holtzman 5 k OUELE 15 BIZ 1000 ng/kg O TCDD £ B
EREEIEORS LY ET A, B5k 4 BOHARRTI A
5 ERMOMABORE, I25—-ERGORE, 77NV
FEBFOREBIERIN, ThHHkANEvaginal thread
(MR OEERTHZ T EARME N,

Long Evans & h I 15 BIC 1000 ng/kg D TCDD 2
HESHEOES LY, BROBBICOVTRANL, ERE
BRUMBERICIZE®32 B TTCOD RS ENEFL
OElczRAL Ao ht, 43 BLE TR TCDD BER
BV TETAESbNT. TCOD REHTRPALED
NERUHILEETEEEC L& T, MROBERNE
TR EMTMENE.

Syrian N1 X & -~ O 11. 5 B2 2000 ng/kg OTCDD &
EEEOBRELEN RIS, BHEOSERRUHEE, REUC
TCDD 5 D&M B b0 laht, TCDD RSHDF
ROk ER IS, REMOIEE, RERMOERMEDL 5N
. HF TIRRBOFZEDUNMARE NI, vaginal thread
TN otc. WF FRMBOfLEREYL LT
A, TCDD I5HTHRRETL, HIE LA A —DFE
2R, SIET R, BHRETAPREAL. TR

BOERNG, HRRKICEERERZREZVERSED
TCDDASEEDRE, WA, LRBBOBRICEREER
YT eAAELMCE DT, _

Bt Wistar 5 v M 25, 60 37cid 300 ng/kg D TCDD &
LB 2 BICETIRE L, B, AR, SRR Ui
B b T, 5 12 743 60 ny/kg O TCDD % 1 BB
Fi5 L7 .300/60 ng/kg REBTRI Y DIEIEEH
EFL, #ROMAHF A b AT O VSEORTARDEN
F- . % TCDD 185 BORR THUMLLIKORTFE, FRO |
R TEARURFERSOET, RENFHEOLR, %
FEIORESERENES, | BRFEEUNOT Y FHA
iAo B R-RIEHRR S L NED o . B/giE
g4 25/5 ng/kg (0.8 ng/kg/day ICIBE) TH o2,

Holtzman v hODEENE 15 B 12,5, 50, 200 Efcid 800
ng/kg O TCDD 2 BEREFIBORS LIt =DRICNT 2R
W RN ELEEHIRR TiTb Nz . 50 ng/kg THKE3
RO 120 Bic 35t BB RO ACD ANGHEL , 12. 5 ng/kg THiz
120 HOMERTIISE B L . &2, 49FEE6D
Qicit RERE LI LT 3,800 ng/kg T ANG DIZREAH S
ni-A, | BRFEERUHE LEREOMFREICZRE
BRI 7210, 1249 £7:43 120 BEORERRTI,
200 ng/kg WA THEERMIAREIRDETARRT N, 50 ng/
kg bl b T 120 BicBU O THIRDAD AVERL 725, R
NERRUEGHRTEMRE, | BRTEE, BRLER
=, B RSO TFRE, fRLEY L UVIKTCDD
BEOBSIED oo | Eiz, £HOEDER
ORERIAT A BT 200 ng/kg A LT 5 & ~reductase type
2 mRNA L-V@ ER, 50 ng/kg LA L T androgen receptor
mRNA LAULOEBETAMREE N 1D . kS HOMRD
REA%) CYPIAL mRNA induction 1200 ng/kg LA ETH G
T3 (1 B 3 HOERTH D IEHEEIC DV TIZTED
Ht, BIIanEBR UHFIEICIS 800 ng/kg TH TCDD O
ST hiphofc? .

Long Evans 5 hO¥ESR 15 I 800 ng/kg D TCDD 2%
Bl E, ERORERAHOBENRETNTVEY . -3
¥=, B4R 15 A @ Long Evans 5+ M 100, 300 F/zid 1000
ng/kg © TCDD % BEREHIECRSL . F4 DEEILE THE
Lizb T3, FLIEBWT 1000 ng/kg THEDIIRER
DEFTRUFAFAFAYLANOET, #EOTFERUN
HEROETAD LM, A, HFEE, HESR, W
oI TOD OB D LN T, F2 LIBHCERICHT S
B REThiaho 2w,

LE4E 18 B6C 20, 60 F72id 180 ng/kg O TCDD % HERR
#I$2 137 5 L 72 Holtzman 5 v + ORI B1F B E#RD halr
OITENLESS 180 ng/kg TEHLNTNE™ .

S

b el

TRIh-I g PPNt L
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Table 1. Summary of the reproductive and developmental
effects by TCDD (published after 1938}
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1998 ELIBROERRNE L UEBOS 1 ¥ 2 L 1HE

1998 ££ WHO-IPCS TiTbhiz /4 4 % & O TDIHIT
%, FHAEERDHEERRRUERBR TR I+
HoRBERERE L HAAREOMERRCDWTIHUTIZ
¥ &7 (Table 2), '

1998 £00 WHO-IPCS BPIRS ST, Ll k312
TCDD OEFAIL L P EHTREL{ A3 eh
5, RRAREEVSEERERAVTYE FAOBREERTY, B
FOEARARENE | BRRBERELE, TDIELT!
~4 pg TEQ/kg/dayZBhE L. COLE, REOR Lo
EELEVERANBRTRASBRELTR, it
FEABRERURBETHENRE~OBE LI >EHEOB
B/ BRARRI LI EROEREERERR RN
HTho, RESERRERATRELTII28~73 ng/kg
rEML 6N, WHOIPCS TR ThoOBHDS3 5N
PEIDIEEDEMETEOITIRAEL, LV ELTIHE
AEOHDTOIEMET S Liclko .

HAETIZ1999%E, BER LBETOAREMREE (P
RIS SIREHENS, S ERNENS, AREENSE
£) KEWT, WHOIPCSD DERFZEELRL L, TCDD
KIS EBUESEERARRORRE L BRELT
HEOEMS, /R s A ROLMBEREA
B REMHIcT A MEE TDIOBREENRE UTEIRRL
. 20K, BLEVWEAREEERL DI Fagi 59 D
$955°T 27 ng/kg. RIC Ohsako B 5 [HBHIF SR EBFD
F—REZALIKE) Q43 0g/kgTHo RN, ThEOYUHT
OEXRATEOTREZL, EROEHRLEHELZZRAL,
FOMORBOBHELETE L, Bhass ng/kg LETH
BMWRNZETHC LN BYTHA LML e, 2D
bV LOFEREE L ARTHENREAOERO LR
1, TORBITE EHEENNERT VO TERMNIFEIIC
RAVWZLWIEELE. TORE, BRANE 86 ng/kg %

TOIERDHRBRE L, THERFR10ZAWT, TDI%4
pgTEQ/kg/day & L1722 .

HEEPADNECHRIMES 7 T, F04F2 0

OB BHERIIN AL S B L L, R RR U

FOBREEEN OB EHENEARATREL LR A
HOUZRLEHELE. TOBE, 1 pelEl/kg/day H729
ORMBAVZIZIZI007D I THEZEL, BEDSv 25
SYRLNOBRRIEBIZVIZIE 100~ 1000 2D 1D
McHBERHMLE. £ AREOCHEZNSTHS5H
REEEICHET 2 Reference dose oDV THE,  FDs3y
PUSyERLRANLERE{TERZC LM RERT,
WHO-IPCS TERMi L /= 1 ~ 4 pgTEQ/kg/day £1 5 TDIZ Y
APRR—UAVFDEHNE LTRREETHILLTVS
18)

EC @ Scientific Committee on Food (SCF)A320004E 1L B
iT ot A A5 RE T2, WHO-IPCSV TODIREL
Fic, ERAMROBEEERY, REAAAEROT R
HA P LT, PR 5 FENRERURETEOEN
REAORE X F - HHEOEMMRE BEILBRIC L2 R4
HROLRBERERR -RENMMER BT, cOLED
HARERIE 25 ~60 ng/kg (WHO-IPCSY) EFLT—%
y P EEANTWED, FiCHERREEE 0% &0 LED
RRELTWRZ S, HERSOZRIERLEREWED
ERTHENABERELBRTESLSICHEL TS D
A=l ir-oTV3) LRAD, THREEXI A5
TDI & LTI 1 ~3 ppTEQ/ kg &8HEL 7. SCFTHIDL
VI TEZENETD OFh o H—DERRATIHEN
BMIcZ LT b, BENZTDIE LT, 1 pgTEQ/kg
IETRETEDEORNICEST LU, A1FF2 08
DEWHEABEANEZRLT, | SRR OHERREE L
T 7 peTEQ/kg/week (t-TWI : temporary tolerable weekly
intake) EEIET A 2ickokm . LL, 2000 58I
i, G-k aRZEThEREena, YEEOREL2{T
o. §il-iT, Faqi 5 & Ohsake 5 DF—K&EML, B
EBNRRENEME L LT40~100 ng/kg, BEHEEARR
HRELT2 ng/kg 2 ENThEHLE ., MBLENARH
Bhb Tol 2T % &, 3 peTEQ/ke/day &7 %80, Fagi b
O DwWistar v b EEVIEES, BERESBNLERILGD,
40 ng/kg 25 TDI R HMT 3 & 2 pgTEQ/kg/day o 7.
MEORE TGN ORBRLEREROBVL FAS /L
LTEDBIFERTWEY, HBROEFREEN RRTE,
o, SERER LDk, A5, BRIEMICE,
FEE A, B EREEEERESEL | BMHEAN
82 LT 14 ppTEQ/kg/veek ZEAE L™ |

2001 £ 6 BiciTbi/z FAD L WHO DERIASFNYHE
FIREMTIE, EC-SCFPTDEIME FEOT—42+y b
ERAWT, BEEFTo 0, MEAREREE LTRERPOE
VWEGHEERIC, ECOFELDERVEE I rAFEER




