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Studies on Origin of Illicit Methamphetamine I.
The Relationship of Enantiomeric Compositions between
Methamphetamine and Its Raw Material (Ephedrine)

Ruri Kikura, Mochihiko Shimamine, Yuji Nakahara and Tadao Terao

In order to elucidate the relationship of enantiomeric compositions between methamphetamine
(MA) and its raw materials, ephedrine (EP) enantiomers, commercial EP samples and MA samples
prepared from them were analyzed by HPLC using GITC-prelabeling. The GITC derivatives were
separated on ODS column using methanol-water-acetic acid (45 : 54 : 1) at a flow rate of 1.2 ml/min
for EP and tetrahydrofuran-water-acetic acid (29 : 70 : 1) at a flow rate of 1 ml/min for MA. The
chromatographic conditions resulted in such a good separation of four EP and two MA enantiomers
that 1/1000 enantiomeric impurities could be detected and discriminated from the major enantiomer
with good reproducihility. Moreover, it was demonstrated that the asymmetric center at a-position
of amino group was entirely retained throughout the reductive reaction of the EP samples, and that
the MA samples inherited the enantiomeric character from.the EP samples used. This method was

applied to discriminative analysis of MA samples seized in Japan.

Keywords : enantiomeric analysis, methamphetamine, ephedrine, chiral reagent, HPLC
(Received May 31, 1992)
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-B XU I-HEEREP oKEW (20mg/ml) %411
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Table 2. Enantimeric composition analysis of starting materials (EP) and products (MA)

Enantomeric Composition of Ep (%)

I-Ep d-psEp d-Ep [-psEp
TNT2HEH [-EP 100
mEsS [-EP 100
KNEARIE [-EP 100
Rhodia /-Ep (HK) 100 ——[s-MA  100%]
HK A 100
HK B 100
Chaina /-Ep 100
Aldrich d-psEp (USA) 100
Sigma /-Ep (HK) 99.9 0.1
—_— - < 0,
Sigma /-Ep (German) 98.6 0.3 1.1 [d MA 100 % l
dl-Ep (USA) 49.6 50.4 d-MA  =50% |
Sigma [-psEp (USA) <0.1 0.1  99.9 —[I-MA <100%
A3k d-EP 100 o
Fulka dEp (German) 100 l I-MA 100 AJ
A I
(A) . (B (B)] ;F
, 5 5
G = P
a ~
)
~
&
% I
[ ) x ‘| o
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Fig.4. HPLC analysis of GITC-derivatized (A) - —_— .
EP extracted from Ephedra Herb (Inner < ? $ $ < $ $ %

Mongoria) and (B) MA synthesized
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THE METABOLISM OF 1, 6-DINITROPYRENE IN RAT HEPATOCYTES

Lynn Drummond*, Yasuo Ohno, Kazushige Morimoto,
Kiyoshi Fukuhara, Naoki Miyata and Atsushi Takahashi

This paper reports investigations using hepatocytes to study the metabolism and DNA binding of
the environmental contaminant, 1, 6-dinitropyrene. Since 1, 6-dinitropyrene is not believed to be
mutagenic per se, metabolites were synthesized and the metabolism of 1, 6-dinitropyrene was subsequ-
ently studied in rat hepatocytes. The mode of activation of dinitropyrenes is reduction of one of the
nitro groups. Nitroreduction has been shown previously to be oxygen sensitive and therefore the
effect of oxygen on the metabolic pattern and DNA binding was investigated by comparing results
from aerobic and anaerobic conditions. The binding of [*C]1, 6-dinitropyrene equivalents to rat
hepatocyte DNA was increased by 15% in the presence of oxygen. Although there was little
difference in the rate of 1, 6-dinitropyrene metabolism, with or without O,, there was a difference in
the metabolic pattern. Under anaerobic conditions there was an increase in the level of the terminal

reduction product 1-amino-6-nitropyrene.

Keywords: 1, 6-dinitropyrene; hepatocyte; nitroreduction; DNA binding
(Received May 31, 1992)

Introduction

Dinitropyrenes have been identified in air-
borne particulates and in diesel exhaust emi-
ssions*®. Rosenkranz® reported that 30~
809% of the mutagenic activity of extracts of
the particulate fraction of diesel engine emis-
sions was due to dinitropyrene derivatives.

1, 6-Dinitropyrene (1, 6-DNP) is one of the
most potent mutagens known in Salmonella
bacterial assays*?. It has also been shown to
be an extremely potent genotoxicant in the
primary cultures of both rat and human
hepatocytes®. The carcinogenic activity of
1,6-DNP has been shown in the mouse, rat
and hamster®~®.

The main route of human exposure to dini-
tropyrenes is thought to be by inhalation.
Occupational exposure to diesel exhaust has
been implicated in the development of human
lung cancer®!®. Sato et al.'V have reported

* Correspondence to: Dr. L. Drummond, Health
and Safety Executive, 403 Edgware Road,
London NW 2 6 LN, UK

the carcinogenicity of 1, 6-DNP when admini-
stered by inhalation to animals. A number of
nitroreductases present in lung can catalyze
the reduction of nitrated polycyclic aromatic
hydrocarbons (PAH’s)!®. The microsomal
enzyme NADPH-cytochrome P-450 redu-
ctase and the cytosolic enzymes, xanthine
oxidase, DT-diaphorase and aldehyde oxida-
se can reduce nitro compounds to the reactive
hydroxylamine derivative!*~!®, Some nitro-
reductases (NADPH-cytochrome P-450 re-
ductase and xanthine oxidase) are inhibited
by oxygen'” and it is therefore important to
consider the effect on 1, 6-DNP metabolism in
hepatocytes under both aerobic and anaerobic
conditions.

Dinitropyrenes are not mutagenic per se
and require activation by nitroreductases to
mutagenic species (Fig.1). It has been sug-
gested that these nitroreductases contribute
to the formation of the potent mutagens
which result from dinitropyrenes'®. The
reduction of the first nitro group of 1, 6-DNP
involves the transfer of two electrons whereas
1-nitropyrene and 1, 3-DNP depend on classi-
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cal nitroreductases which involve the transfer
of a single electron'>*”, No structural fea-
ture has yet emerged which correlates with
the carcinogenicity of dinitropyrenes. This
is in contrast with PAH’s which require a bay
region and nitrosamines which depend on an

unsubstituted carbon next to the N-nitroso

moiety for activation®”. In nitro-PAH’s the
orientation of the nitro substituent with res-
pect to the aromatic ring has been found to
correlate with the direct-acting mutagenic
activity in S. typhimurium®?®. If the nitro

substituent adopts a conformation co-planar

with the aromatic ring, such as in 1l-nitro-
pyrene, the extent of direct acting mutageni-
city appears to be related to the reduction
potential of the nitro-PAH?*Y. When the
nitro substituent adopts a conformation that
is perpendicular or nearly perpendicular to
the aromatic ring, for example 6-nitrobenzo
[a]pyrene, little or no direct acting mutageni-
city is observed. Although theoretically dini-
tropyrenes may be metabolised both oxidati-
vely and reductively, only metabolites result-
ing from nitro reduction have been detected®.
As shown in Fig.1, 1, 6-dinitropyrene is se-
quentially reduced to 1-nitroso-6-nitro-

1,6-dinitropyrene

nitroso

Fig. 1.

— represent single transformation
represents multiple transformations

R

pyrene, N-hydroxyamino-6-nitropyrene and
1 - amino - 6 - nitropyrene, which 1is then
acetylated to 1-acetylamino-6-nitropyrene.

The activation of 1, 6-DNP to a DNA-bind-
ing species has been shown in rat liver cytosol
to be wvia nitroreduction to the N-hydroxy
metabolite followed by acetyl coenzyme A
(AcCoA) dependent O-acetylation to re-
active N-acetoxy arylamines. In the pres-
ence of AcCoA there is an increase in the
binding of reactive 1,6-DNP intermediates
increases to DNA!®2®_ In rabbit lung, how-
ever, the activation of 1,8-DNP to reactive
species which bind to DNA does not depend
on AcCoA acetylation?”. Previous investiga-
tions of the metabolism, mutagenicity and
carcinogenicity of the environmental contami-
nant, 1, 6-dinitropyrene have reported in vitro
studies using bacteria or microsomes.

This paper presents studies which investi-
gate the metabolism of 1,6-DNP in rat he-
patocytes under aerobic and anaerobic condi-
tions. The use of hepatocytes is particularly
valuable in that the cells are physiologically
and metabolically capable and usually reflect
with reasonable accuracy conditions and
events, for example, metabolic activations,

NHOH.

DNA ADDUCT

N-hydroxyamino

amino acetylamino

Possible metabolic and activation pathways of 1, 6-dinitropyrene. See text for discussion
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that are likely to occur in the intact liver®®.
The extent of DNA binding is compared when
the hepatocytes are incubated under aerobic
and anaerobic conditions. This paper also
discusses the results with respect to the meta-
bolism and DNA binding studies previously
reported in vivo.

Materials and methods

Materials

1, 6-Dinitro[4, 5, 9, 10-*C]pyrene (55 mCi/
mmol) was purchased from Chemsyn, Lene-
xa, KS. High pressure liquid chromatogra-

phy (HPLC) analysis indicated a radioche-

mical purity of >98%. #-Glucuronidase and
Sulfatase were purchased from Sigma Chemi-
cal Co., St. Louis, MO. The HPLC stan-
dard for 1,6-DNP was purchased from Al-
drich Chemical Co., Milwaukee, WI. The
metabolites of 1,6-DNP were synthesized as
described below. All other reagents used
were of the highest analytical standard.

Synthesis of 1-amino-6-nitropyrene

A mixture containing dinitropyrene isomers
(1,3- 1,6- and 1,8-) (66 mg, 0.23 mmol)
was dissolved in tetrahydrofuran (50 ml)
and ethanol (50 ml). A solution of sodium
hydrogen sulphide (300 mg/10 ml water)
was added slowly to the mixture of dinitro-
pyrenes. The reaction mixture was stirred
at room temperature for 1 hr. Formation of
the amino-nitropyrenes was followed by thin
layer chromatography (dichloromethane: he-
xane, 2:1). The solution was evaporated in
vacuo and the residue redissolved in dichlor-
omethane (200 ml), washed with water (100
mlx3) and dried over sodium sulphate. The
solvent was removed iz vacuo and the mix-
ture checked by high pressure liquid chroma-
tography (HPLC) (5 gm silica column; hex-
ane: dichloromethane, 60 : 40; 4 ml/min; uv at
254 nm). The isomers of amino-nitropyrene
were isolated by open column chromatogra-
phy (silica gel). Elution of the separate iso-
mers was achieved by using dichloromethane:
hexane (2:1) and the separate l-amino-ni-
tropyrenes were obtained. The structure of 1
-amino-6-nitropyrene was confirmed from its
NMR spectrum (*H NMR (CDCly)): 8.76 (d,
H;, J=9.60 Hz), 8.66 (d, H,, J=8.60 Hz), 8.20

(d, H,, J=9.60 Hz), 8.19 and 8.04 (d, H, and
Hy,, J=9.20 Hz), 8.15 (d, H;, J=8.40 Hz),
8.02 (d, Hs, J=8.60 Hz), 7.47 ppm (d, H,, J=
8.40 Hz).

Synthesis of 1-acetylamino-G-nitropyrene

Acetic anhydride (2 ml) and pyridine (1
ml) were added to l-amino-6-nitropyrene
(30 mg) and the solution left at room temper-
ature overnight. The residual acetic anhy-
dride and pyridine was removed in vacuo.
The purity of the resultant 1-acetylamino-6-
nitropyrene was checked by HPLC and was
found to be >99%.

Instrumentation

HPLC was conducted with a Waters 600
pump, Waters 490 UV monitor, Waters, 712
WISP autoinjector, Pharmacia 100SR #rac-
tion collector and Waters 741 data module.
Radioactivity was counted using an Aloka 673
Liquid Scintillation Counter (5 min counting
time). NMR spectra were recorded with a
Varian VXR140 S spectrometer. The proton
resonance shifts were measured relative to
tetramethylsilane and expressed in ppm.

Hepatocyte treatment

Hepatocyte preparations were prepared
from male F344 rats (~180 g, 'aged 8~10
weeks) by the whole liver perfusion me-
thod?®. Viability of the cells was assessed by
trypan blue exclusion and was found to be
greater than 95%. The cells were diluted
with Krebs - Henselite buffer (NaCl 119.0
mM; KCI 4.77 mM; KH,PO, 1.19 mM; MgSO,
2.4 mM; NaHCO, 25.0 mM; CaCl, 2.59 mM;
Hepes 12.5 mM) pH 7.4, to a final concentra-
tion of 2X10° cells/ml. 1, 6-Dinitro(4, 5,9, 10
-14Clpyrene was dissolved in dimethyl sul-
phoxide (DMSO) (0.21 mg/ml, to give a final
concentration of 0.596 DMSO in the incuba-
tion mixture ). Incubations (20 ml; 1.05 4g
1, 6 - Dinitro(4, 5,9, 10 -**C]pyrene/ml) were
carried out in rotating round bottomed flasks
in a water bath at 37°C. Aerobic incubations
were performed under constant aeration with
a mixture of 0,/CO, (95:5, v/v). Anaero-
bic incubations were carried out under an
atmosphere of nitrogen. Aliquots (2X2
ml) were taken from the incubation mixtures
at 1, 10, 30 and 60 minutes. The viability of
the cells and the pH of the suspension was not
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significantly changed after the incubation
period. A sample (20 x1) was also analyzed
for radioactivity to check recovery (>909%).
In one set of samples the reaction was stopped
and protein precipitated by the addition of
methanol (4 ml) to the mixture followed by
centrifugation (3000 rpmx10 min). The su-
pernatant was then extracted with chloro-
form (4 ml) and the chloroform extractable
metabolites and unmetabolised 1, 6-DNP (75
~959% of radioactivity) were analyzed by
HPLC. The compounds were separated
using a xBondapak C18 column (5 zm, 3.9
mmX15 cm, Waters Associates, Milford,
MA), elution with 809% methanol/water at a
flow rate of 1.25 ml/min. UV absorbance
was measured at 2564 nm and fractions were
collected for radioactivity measurements at
0.25 min intervals for 4.5 min, then at 0.5 min
intervals. The identity of these metabolites
was confirmed by co-elution with synthetic
standards. The DNA binding levels were
measured s described below. The second
set of samples was centrifuged and the cells
and supernatant stored separately. This
supernatant was treated with A-glucuroni-
dase (500 units/ml)/sulfatase (200 units/
ml), 37°C for 16 hr and then treated as above.
Appropriate controls were included as de-
scribed by Caldwell et al (30).

Covalent binding to hepatocyte DNA

DNA was isolated by a standard method®".
The DNA content was assayed by the micro
fluorometric technique of Kissane and
Robins®®. Binding levels were determined by
liquid scintillation counting.

Results

1, 6-Dinitropyrene and its chloroform extra-
ctable metabolites were separated by reverse
phase HPLC under the conditions described
previously. Three compounds of interest
eluted with retention times of 2.8, 3.4 and 5.4
mins. These compounds co-chromatogra-
phed with reference samples of 1-acetylamino
-6-nitropyrene, 1-amino-6-nitropyrene and 1,
6-DNP, respectively. Detection and quanti-
tation was by UV detection and radioactivity
counting, respectively. No other radiolabe-
lled peaks were detected (Fig.2).

Fig. 3 shows the decrease in free 1, 6-DNP
and the increase in the total chloroform
extractable metabolite concentration with
increasing incubation times, under both aero-
bic and anaerobic conditions. There does not
appear to be any significant difference in the

decrease in the parent compound at incuba-
5000

= 4000
(]

RADIOACTIVITY
- N oW
o o Q
8 8 8

(=]

0 2 4 & 8 10 12 14
time (minutes)

Fig.2. HPLC chromatogram of metabolites for-
med after incubating (lhr), 1, 6-dinitro
(4,5,9,10-**Clpyrene with rat hepato-
cytes

Arrows indicate retention times of stan-
dard compounds, 1-acetylamino-6-nitro-
pyrene (2.8 min), 1-amino-6-nitropyrene
(3.4 min) and 1, 6-dinitropyrene (5.4 min),

respectively.
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Fig.3. Time course for depletion of 1, 6-dinitro-
pyrene and the formation of chloroform
extractable metabolites

—O— represents 1, 6-dinitropyrene under aerobic
conditions

—0O— represents 1, 6-dinitropyrene under anaer-
obic conditions

—O&~ represents chloroform extractable metabo-
lites under aerobic conditions

—a—represents chloroform extractable metabo-
lites under anaerobic conditions

The results are expressed as the mean of two

experiments
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tions up to 1 hr. Approximately 50% of the
1, 6-DNP remained unmetabolised and un-
bound to hepatocyte macromolecules after 1
hr incubations, with or without oxygen. The
time course for the appearance of 1-amino-6
-nitropyrene is shown in Fig.4. The forma-

tion of the terminal reduction product, 1-

amino-6-nitropyrene, is linear with increasing
incubation time under both aerobic and anaer-
obic conditions. The rate of formation of the
metabolite is however different in the pres-
ence and absence of oxygen. After an incu-
bation time of 1 hr, the concentration of 1-
amino-6-nitropyrene in the  anaerobic he-
patocyte incubation mixture is two-times the
concentration measured in the aerobic incuba-
tion mixture.

B-Glucuronidase/Sulfatase treatment of
the supernatant did not significantly increase
the radioactivity or the concentration of chlo-
roform-extractable metabolites. The radio-
activity measured in the aqueous fraction of
the aerobic and anaerobic samples after chlo-
roform extraction (with and without gB-
Glucuronidase/Sulfatase treatment) varied
from 29 (of total radioactivity) at time 1
min, to 109% after 1 hr incubation. The
concentration of any DNP derived metabo-
lites which may by present, were too low to be
detected and identified.

The time course for the binding of 1,6-
DNP-derived radiolabel to DNA is shown in
Table 1. DNA . binding increases with
increasing incubation time. The extent of
DNA binding is slightly higher (15%) in the
presence of oxygen.

0.5

0.4

0.3

0.2

0.1

nmol 1-amino-6-nitropyrene / ml

0.0 ! 1 !
o] 20 40 60

time (minutes)

e
‘n
-

The concentration of 1-amino-6-nitropy-

rene after incubation of rat hepatocytes

with 1, 6-dinitropyrene under aerobic and

anaerobic conditions

—— represents 1-amino-6-nitropyrene (aerobic
conditions)

—@-— represents 1-amino-6-nitropyrene {(anaero-
bic conditions)

The results are expressed as the mean of two

experiments.

Discussion

This paper presents studies which investi-
gate the biotransformation and DNA binding
of 1, 6-dinitropyrene in rat hepatocytes. We
have examined and compared both the meta-
bolism and DNA binding in the presence and
absence of oxygen. The results from the
present studies show that 1, 6-DNP is metabo-
lised in rat hepatocytes to two stable metabo-
lites which were identified as 1-amino-6-ni-
tropyrene and l-acetylamino-6-nitropyrene.
There was no evidence to suggest that further
reduction to diaminopyrene took place, nor

Table 1. Binding of [**C]1,6-DNP equivalents to hepatocyte DNA

pmol 1,6-DNP equivalents/mg DNA

time (minutes) aerobic anaerobic
1 .87 0.22
10 .63 2.49
60 8.90 7.45

The results are expressed as the mean of two samples.
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was there any evidence for an oxidation path-
way for the metabolism on I, 6-DNP. Since
hepatocytes contain a full complement of
metabolising enzymes and co-factors, meta-
bolism can proceed to the end-products. It
was therefore not possible to detect the inter-

mediate reduction product 1-nitroso-6-nitro-

pyrene, which has been identified as a precur-
sor in microsome and bacterial cell studies®.
Under aerobic conditions, the presence of
oxygen decreased the formation of 1-amino-
6-nitropyrene (Fig. 4).

Nitroreduction of certain compounds has
been previously shown to occur preferentially
under anaerobic conditions®***. Wilcox ef
al.®® have suggested that two enzymes are
involved in the reduction of dinitropyrenes.
The first, stimulated by NADH/NADPH and
nitrogen results in conversion of the 1, 6-DNP
to a mutagenic form (N-hydroxyamine).
The second enzyme catalyses further reduc-
tion and has enhanced activity in the absence
of oxygen. The results presented here sup-
port the suggestions that the enzymes
involved in the nitroreduction of 1, 6-DNP are
affected by oxygen but are not completely
inhibited by oxygen. The effect is shown in
the metabolic pattern, since in the absence of
oxygen there is an increase in the concentra-
tion of l-amino-6-nitropyrene however, the
total amount of metabolites and the rate of
disappearance of 1,6-DNP was not affected
by the presence or absence of oxygen (Fig.
3). This suggests that there was also an
effect on the other metabolite which was
identified in the chloroform extract. This
metabolite co-chromatographed with authen-
tic 1-acetylamino-6-nitropyrene. Under aer-
obic conditions the amount of radioactivity in
the fraction corresponding to 1-acetylamino-
6-nitropyrene increased compared with the
level measured in the absence of oxygen. As
can be seen from Fig. 3 the total chloroform
extractable metabolite concentration rapidly
increases at the beginning of the incubation
period. Less than 5% of this radioactivity is
due to l-amino-6-nitropyrene. This sug-
gests that there is either a compound which co
-elutes with l-acetylamino-6-nitropyrene or
that there is an alternative metabolic route

for the formation of 1-acetylamino-6-nitro-
pyrene other than through the precursor 1-
amino-6-nitropyrene, shown in Fig.1. It is
also possible that the acetylation of the amino
-nitropyrene is increased in the presence of
oxygen. Alterations in the mobile phase did
not result in resolution of any other radiola-
belled peak.

The DNA adduct which is formed, both i»
vitro and in vivo, from the activation of 1, 6-
DNP has been previously identified to be N-
(deoxyguanosin - 8 - yl)- 1 - amino - 6 - nitro-
pyrene'®?®. The studies reported in this
paper suggest that DNA binding increases by
about 159 in the presence of oxygen (Table
1). This may be due to the fact that in the
absence of oxygen the enzymes involved in
the nitroreduction of 1, 6-DNP have enhanced
activity and metabolism to 1-amino-6-nitro-
pyrene occurs readily. Aerobic conditions
may stimulate another metabolic pathway,
for example, ring oxidation, resulting in the
increased binding of reactive intermediates to .
the hepatocyte DNA. This mechanism has
been suggested for the metabolism of 1,8-
DNP in rabbit lung®”. Djuric ef al.'® inves-
tigated the effect of nitroreductase induction
on DNA binding by nitropyrenes and found
that only a slight increase in DNA binding
was observed in vivo after the induction of
nitroreductases. This suggests that there are
additional factors which control the extent of
DNA binding. The acetylation of the
reactive N-hydroxyamino intermediate has
been shown to be an important step in the
formation of the DNA adduct?®. The
AcCoA dependent activation of dinitro-
pyrenes could have significant implications
with respect to the metabolism of 1, 6-DNP in
vivo. The results reported here show that
binding to DNA increase with incubation time
(Table 1) and that after 1 hr incubation
under anaerobic or aerobic conditions, the
binding is 7.45 and 8.90 pmol/mg DNA, res-
pectively. These results correlate with the
DNA binding levels reported previously for in
vitro studies'®?*”, Djuric et al'® reported
that the DNA binding of 1,6-DNP (5.8 ug/
ml), catalyzed by rat liver cytosol, was 5
pmol/mg DNA (—AcCoA ) and 52 pmol/
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mg DNA (+AcCoA). The DNA binding of
1,8-DNP metabolites in rabbit lung (0.23 xg/
ml) has been studied by Tee et al?”. They
have shown that DNA-bound metabolites are
6.1 and 14.8 pmol/mg DNA, under anaerobic
and aerobic conditions, respectively. In vivo
studies'® with 1,6-DNP (i.p., 200 pg/kg)
report levels of binding of 0.70 pmol/mg DNA
in the lung and up to 1.97 pmol/mg DNA in
the liver of rats.

In conclusion, we have reported that 1, 6-
dinitropyrene is metabolised in rat hepatocy-
tes to 1-amino-6-nitropyrene and 1l-acetyl-
amino-nitropyrene. The presence of oxygen
does not appear to affect the rate at which 1,
6-DNP is removed from the incubation mix-
ture. However the percentage composition
of the mixture with respect to the metabolites
is dependent on whether the incubations are
carried out under aerobic or anaerobic condi-
tions. The presence of oxygen in the incuba-
tion mixture results in a decrease in the
amount of l-amino-6-nitropyrene. DNA
binding is increased by 159% under aerobic
conditions. The changes in the metabolic
patterns and the subsequent effect on the
formation of the DNA adduct suggests that in
rat hepatocytes the rate determining step is
after the initial reduction steps and is not
controlled by the function of the nitroredu-
ctase enzymes. It is possible that the forma-
tion of the DNA adduct is a function of the
extent of the O-acetylation of the reactive NV
-hydroxyamino intermediate.
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Studies on Reinforcing Effects of Methylephedrine, Caffeine and Their
Mixture with Intravenous-Self Administration in Rhesus Monkeys

Kiyoshi Sekita, Toshiaki Ochiai, Keiko Ohno, Osamu Murakami,
Yoshio Wakasa *!, Koji Uzawa*?, Tuyoshi Furuya and Yuji Kurokawa

The reinforcing effects of methylephedrine hydrochloride (ME), anhydrous caffeine (CA) and
their mixture (ME+CA) were studied by the intravenous cross self-administration experiment and
by the progressive ratio experiment in four male rhesus monkeys each. In the intravenous cross self
~administration experiment, ME, CA and ME+CA were found to have reinforcing effects. Self-
administration rates above the level of cocaine, a typical reinforcing drug, were not observed in ME
or CA alone, but observed in their mixture (120+126pg/kg/inj.: M dose or 480+504 ug/kg/inj.: H
dose). The minimum reinforcing doses were 120 pg/kg/inj. (M dose) for ME, 126 pg/kg/inj. (M
dose) for CA, and ME 30 ug+CA 32 ug/kg/inj. (L dose) for the mixture. Vomiting was observed
during the session in monkeys which showed higher self-administration rates of ME and the mixture,
and decreases in the rates were observed in these animals on the next day. One animal at H dose of
the mixture, which showed a high self-administration rate on both the 1st and 2nd days, died after the
end of the session on the 2nd day. In the progressive ratio experiment, the final ratios at 120 pg/kg/
inj. of ME, 126 pg/kg/inj. of CA and the mixture of ME 120 ug+CA 126 xg/kg/inj. were almost equal
to or less than that of saline (negative control). Thus, these drugs didn’t show reinforcing effects at
the above levels. However, a reinforcing effect was observed in three out of four monkeys adminis-
tered 1920 ug/kg/inj. of ME, 2016 xg/kg/inj. of CA, and the mixture of ME 1920 and CA 2016 «g/
kg/inj. In one of the monkeys, the final ratio of the mixture was higher than cocaine, ME, or CA
alone. These results suggest that ME and CA have reinforcing effects and may interact with each
other resulting in enhancement of the combined reinforcing effect.

Keywords : reinforcing effect, intravenous self-administration, methylephedrine, caffeine, rhesus
monkey
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FHLNTEY, BFEMSEREEZ iz, I
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OS5 Lz 2AREDR LN T 5B E
Z OS5 RIIT R BB 7212,
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p-tert-Butylphenolformaldehyde resin @5+ b2 BT 5
I B 5 PR

HIWpSEA - FERW - I BFX - & 1E

Studies on the Teratogenic Potential of p-tert-
Butylphenolformaldehyde Resin in Rats

Ryota Tanaka, Makoto Usami, Kunio Kawashima and Akira Takanaka

p-tert-Butylphenolformaldehyde resin, an adhesive, was given orally to pregnant Wistar rats by
stomach intubation at the dose levels of 250, 500 and 1000 mg/kg body weight during days 7 to 17 of
gestation, and the effects of the compound on dams and fetal developments were examined.

No changes in general conditions, maternal body weight, food consumption, numbers of corpora
lutea and implantation ratio were observed. There was no evidence of an increase in fetal death or
of malformation attributable to the treatment with p-ter#-butylphenolformaldehyde resin in any of
dose levels examined.

It was concluded that p-tfert-butylphenolformaldehyde resin has no teratogenic effect in rats.

Keywords : p-tert-butylphenolformaldehyde resin, teratogenicity, adhesive
(Received May 31, 1992)

FHLIZ, FEASICHWLATY 2L YWHED
REWFHMAN—IRE LT, #IFBEICOWTRETL
TEY, THZ TICHHEEROBRMTH ™ 8 &
VT LID MR ERN D OBlMtE T TS L
AR

40N, BIEUER E LT T L REERISICER
STV B p-tert-butylphenolformaldehyde resin
(BPR) miFirfihs L UTRRFEEICHT 282

Ty P EHAWTRELZDT, ZOREERET 5.

BPR 12D\ T2 2 12 L b Bt o BT 2
B 7\,
£ B FH OB
BPR {3, HYAGKTEMOMSE M7, BPR

BAKIIZEAEBERL T ed, Tl (HAER
¥, BIRFESE, Lot. No.1J-2) I2iEML TG L

7z, HebalE, TERT o b 2RV TREB OB
EHEFIL, HIERERICHERBUEIEDH SN n
1000mg/kg # e AHE & L, UTFRK2THRL
500 mg/kg 35 & UF 250 mg/kg @ 3 B & L 7=,

BiE, 4 25—R7 v F (BEFr—n2Y
o=, B 138K, HE12388) 2RV Bos
BRI 25+2°C, MXERE 55+5%, & E
#15 [El/hr, BIEERSAR 12 BRI (AR5 6 0 00~18 & 00)
L7,

T F 213572000, RREMEELFEES
o, BYRGERICHT RS LN ET » b 2R
L7zbns UTERICEL, ZoBRZER0OBEL
72,

W7 v ML, TABERy—Y LHSME
T I 1RO L, BERMAR (F) > 7Ll
£, MF) X U0KHEAK% BEICIERI w72,
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KW ICNIIRET v Mz, BRNBZEERNZ
SR 7 25 17 B £ T, BPR ¢ 1000 mg/5 ml/
kg, 500 mg/5ml/kg $ & F 250 mg/5 ml/kg /i &
A IEEGY > TERwTEORE L o8,
MNEBEOEET » Ficid o =il 5ml/kg % [EEEIC
Bags Lk,

IR v MzDowWTid, BFH—BREEEL,
iy L EER R REL 2.

TRTCHERT v FITEER 20 B i = — 7 L RREE
TeFE2MBL, B, F5KE BURRES
SO R R TN, EFRBRICOW TR
REORELITY, HHEZFAMKEFHEL 2. &
BHAL D 8 1/3 DEFIERISDWTUL 7T K TR
ELNL, IHEHB L UHEIBIZDWTit Wilson
KA B30T, BERIC v TS EEA o SR
B THIBBREOREORELT- 2. BRYDOH
2/3 DEFERBRIZDOWTIZ 0% 7 /—VHTRIE
L7zobh, Dawson DFHEDIZ L 2> TT Y ¥
D vy PRAAREARZERL, BBROEN
BiEEiT- 72, '

FEEREUI AL Sl o HAL & LT, FHRKTE,
B R B L U IRAAEIZ DWW T3, Bartlett %4
BREEIT, SHEFEKETHTEIFL WA
—TEREI YA AT - 72, TESEL { niis
L, EERE, HEE, EHERRE L RER4LE
B L BB DV Tt Kruskal-Wallis OJFAE
FIREERIT- 72, NBErOFTERSER, GhE$
5% & 1F 1% T Dunnett 85 % 7213 Tukey #% F v
TAT-72. F72, EEB L UFEKRFICOW TR
xPRELITY, GERESRB LI THENLD
HEERELRIT- 1.

450 —o— Omg/kg
...... A 250 mg/kg

e 500 mg/kg
400  ---®--- 1000 mg/kg

350 |

Body weight (g)

300

FEBREHE L UEE

1. BIERHCRITTRE

IR T v F O—RBRIBICDWC, B EEL
TR SSRGS THE L U—RRkED
U AREEEYY (i LR A

ERERIC BT 3 5 v P OREDHERE % Fig. 1
IR 72, ERMRIEZE L, SHEOKEIIZITZER
ICHeRE L, o &% BPR{ESE L DRlIcEEZE
LYY (RIS I W AN

BRI OWTIRBIR L e » 7245, IEIREIHE %
WL, MBS & BPRIFSE: ORMIcHEZIRR
LYY (RS ISR AR

IR T v b W LYK% Table 1iz/RL 7.
RS, AERES L URTRER L LN BPR &
BERE OMICHELZERBD LN L h > 12,

2. BBRIZRETHE

Table 2 L7z, FHEFMRBE, L,
FERAARES X OB RIETH & L AR X BPR &%
ERE ORI HEELZIEBD LN h - 1,

HEEBRRONFERFIC BT, HRSSEBHICL
#18 & 1r250 mg/kg BElC 2 BB S L7z ps, Fk
BRI HFRHRD LN L5 72, 50035 L 1000
mg/kg BT, HRICEREEATHHEEZ1IMAL
WMEE N H -7z (Table 2).

BROWIMEBE ORI % Table 31z/RL 72,
MR EERERF N2 U ERIC 11~13 518
AN, EEHTIRAONERENC 24, 250 mg/kg
i 3403 L UF 1000 mg/kg Bl 1 HlElgE s sz, L
L, INLORFEIRARBENICLBEREENLR
WTHHWD, BPR#BEICL D EEHESFFEIC

Administration

—

[
4

1 1 L L 1 ] 1 1 1 1 J

260

L1 1 1 I !
012 3 45 6 7 8 910111213 14151617 18 19 20

Days of gestation (days)

Fig.1. Effect of oral administration of BPR on body weight of

pregnant rats
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Table 1. Effect of oral administration of BPR on pregnant rats

Dose (mg/kg) 0 250 500 1000
No. of dams 20 20 20 20
No. of dead dams 0 0 0 0
Mortality (%) 0 0 0 0
No. of corpora lutea 341 337 332 337
( meanxS.D. ) (17.1£2.5) (16.9%1.8) (16.6+2.3) (16.9+1.9)
No. of implants 293 295 320 316
( meantS.D. ) (14.7£3.8) (14.8£2.7) (16.0%2.3) (15.8%2.7)
Implantation ratio (%) 87.1 817.9 96.3 93.3

Implantation ratio (%) is given as the average from each dam.

Table 2. Effect of oral administration of BPR to pregnant rats on fetal developments

Dose (mg/kg) 0 250 500 1000
No, of dams 20 20 20 20
No. of implants 293 295 320 316
No. of live fetuses 276 286 308 300
( mean%S$.D. ) (13.843.8) (14.3+2.8) (15.4%2.6) (15.0£2.5)
Sex ratio (%) 104.4 93.2 116. 9 96.1
( male/female ) (141/135) (138/148) (166/142) (147/153)
Body weight (g)
Male ( mean*S.D. ) 3.8610.34 3.9310.24 3.86+0.19 3.974+0.21
Female( mean+S.D. ) 3.71%0.30 3.7210. 22 3.64+0.17 3.77%0.25
No. of dead implants 17 9 12 16
Early death 15 9 12 16
Late death 2 0 0 0
Mortality (%) 5.9 3.3 3.8 4.7
No. of dams with dead implants only (%) 0 0 0 0
No. of fetuses with external malformation i 2® 0 0

Fetal mortality (%) is given as the average of incidence in each litter.

a) Kinky tail

(SR R RAN BT (R C A% (RS -EP AN

TG R BRI % Table 412RL 72, 1%
WL LT, BMESOBEAE MR TS
FEIZ 6~ Bl E N, T2, BEDOBEALED
SEREEIC 341, 250 3 L UF1000mg/kg BEic 2 L E
24, BB ALEL 250 & L U 1000 mg/kg
Btz Th 1HIBES 1Lz, rE oKD 500 3
& U 1000 mg/kg BElc 2 L ENL LB, BOE DT
AR R SO AR 2~3 61, BB AR
Bl 641, 250 mg/kg FEiC 2 #1 & UF 1000 mg/kg
B 401, BOMEAEARRI-A D% 1000 mg/kg FElC 1,
WA RT D AEFT A7 25 [ 0 B B¢ 500 meg/kg B 4 1
mEINz, Lal, WEROERRFENRERIC

BWT LR L BPR %58 olicFEER
FEoY R (RIS R AN
HIBER L LG, BTHEMEORE (HtFe) »

250 5 & 500 mg/kg BEic F L E N 1), LARIR
BORE (BFbT4L) " EE2SU0ER5HC6
~15BIBES N, HHORY (HEF4L) »Hm
B2 oU &G 25~52 B, iMoo X aE
FEUABRERC 2~TH, iAo RE (T
AR, oHE) HREEE ST KRG 6~15 71,
My s (B, o8, KRI) VPeRiEr e
AL EIC 3~5 Pl S e, 72, SN
211000 mg/kg Bz 140, IEHER Y (GREBFK 2 &
) HNEEL SUARGEIC 17~27 0, EHME
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Table 3. Effect of oral administration of BPR to pregnant rats on internal organ developement of
the fetuses

Dose (mg/kg) 0 250 500 1000

No. of dams 20 20 20 20

No. of fetuses examined 93 98 102 105

JNo. of fetuses with internal malfornations 15 (4. 15 (A41) 18 (AL.6) 12 10.9)
Thymic remnant in the neck 13 (12.1) 12 (11.3) 13 (11.6) 11 (9.2)
Persistent left umbilical artery 2(2.0) 3(28) 0 (0.0) 1 (1.0

Occurence rate (%) in parenthesis is given as the average of incidence in each litter.

Table 4. Effect of oral administration of BPR to pregnant rats on skeletal developement of the

fetuses .
Dose (mg/kg) 0 250 500 1000
No. of dams 20 20 20 20
No. of fetuses examined 183 188 206 195
Yo of fetuses vith skeletal malfomations _ 19410.2) ___ ___18(9%.0) I 005D A0
Hypoplasia of cervical arch 132 6. 93 14( 7.1 10 3.%) 6(3.3
Hypoplasia of ischium (L6 20 1.1 0 20 1.3
H.gpoplasia of pubis 0 1( 0.5 0 100.6
Absence of ribs 0 0 lé 0. 4; 100.95
Nodulation of ribs 32 1.6; 25 l.l; 2( 1.2 2( 1.3
¥aby ribs 6 3.4 2( 1.0 0 4( 2.4
Fusion of thoracic centrum 0 0 0 1(0.5
25-pre-sacral vertebrae 0 0 4L 0
JNo. of fetuses with variations ______________ nesy 18Uz weee Ly
Varied interparietal bone 0 1( 0.6 1¢ 0.4 0
Varied supraoccipital bone 15§ 8. 2; 6( 2.8 8( 4.0 8 4.6;
Varied hyoid 4422, 9 52(26.7 45(21. 4 25(13.6
Cervical ribs 40 2.1 2(0.9 7 3.1 401.9
Varied thoracic centrum 6¢ 3.6 6( 3.4 15¢ 7.1 140 7.2
ggritted §gernebrae 8 1.5 é 2.9 8 2.3 % gg
ort ribs .
Lumber ribs 182 9. 7; 25(14. 2 17§ 8. 83 27(14.2
rutzimentary lg 9.7 Z% l%g l'é 8.8 Zg l%%
extra . .
Varied lumber centrum 0 0 1( 0. 5) 0
Ossification state (average number)
Metacarpi 7.0 7.0 7.0 7.0
Metatarsi 8.0 8.0 8.0 8.0
Sacro-caudal vertebrae 1.5 7.8 7.6 7.8
Occurence rate (%) in parenthesis is given as the average of incidence in each litter.
tho B (EF) »°500 mg/kg o 1BIRE S h + » #

7. LrL, WTNOBRERDBEERICENTY

HMERE BPR #8RE55L OMICATERREH LN BPR @ 250, 500 & & 1F 1000 mg/kg % 1EPR S
Throte, —H, TN FNERL EOEFVWHEELE MeEROBEEEM 2 ZLEIRT» H1THE T
&7 v MCRE L 235G, B EOREEEI N #H 1 ARG L, EREMRE L I RSRE
s 5z &6, BRI MEFRER U OR R REL L.

BH—DIZ B E#EZ LN TVWAY, KRR TIRIE 1) EREHKIZOWT, WTERDRERHC BN T

MDD FEEH BPR #2512 & » THICESC B & b, —Rekng, REZMb, LS L U EYIBIEL

W REUIERL Lo 12, HICW S 2 biRBd 5L h - 72,
TR DWW T3 RE, wRTBLUWL - B 2) MRBHEIZOWT, wWFhofb5itcswT

HFOFRERNTHEL LY, wFhofikics LA, i, BRELE & Ul RIETHI
WCLITIREE L BPR 2458 & Rl A EEIR HAELERRBD N o1 T, #E, W
{, BPR#EEDZEBIIED LN -T2, BEBLUNHRORKRICEWTY BPRESIZE S
Pk, AEBEMHTICHE T BPRIL, HEIEREK EEZEZ LN LRGPP EN L - 12,
REERIZET, BEEHEL W EEZ Lz, VL E, p-tert-butylphenolformaldehyde resin I3,
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F344 v b % H w2 dihepty! phthalate > 28 H [
R sEHIRE O e 5 R

BEHT - DEFFEE - ZRER
BINBEE - BIHET - SiEEA

Twenty-eight Day Repeated Dose Toxicity Test of
‘ Diheptyl Phthalate in F344 Rats

Yuko Matsushima, Hiroshi Onodera, Kunitoshi Mitsumori,
Akihiko Maekawa, Yuji Kurokawa and Michihito Takahashi

A twenty-eight day repeated oral dose toxicity test of diheptyl phthalate (DHP) was carried out
in male and female F344 rats at the dose levels of 0, 0.2, 1 and 5 g/kg/day. All rats in each group,
consisting of 5 males and 5 females, received a daily intragastric administration of DHP for 28 days.
Additional two groups of animals exposed to dose levels of 0 and 5 g/kg were used for investigation
of subsequent recovery for 2 weeks.

No animals died during the administration period. Inhibition of body weight gain was observed in
both sexes of the 5 g/kg group. Blood biochemistry revealed significant increases in albumin and A/
G ratio in males of the groups treated with 0.2 g/kg or more, and in albumin and total protein in
females treated with 1 g/kg or more. In the 5 g/kg group, BUN, GOT, GPT, ALP and Zn was
increased in males, and GOT in females. The increases in GOT, GPT and ALP were also observed
in males of the 1 g/kg group. Increases in liver and kidney weights were noted in both sexes treated
with 1 g/kg or more and in males of the 5 g/kg group, respectively. Testicular weight was decreased
in the 5 g/kg group. On histopathological examination, swelling and necrosis of hepatocytes were
found in males of the 1 and 5 g/kg groups. Males of the 5 g/kg group showed atrophy of the
seminiferous tubules accompanied with loss of spermatogenesis. In the recovery group, similar
changes were detected in the testis, but some of the seminiferous tubules showed slight regenerative
changes. In males of the 5 g/kg group, there was a decrease of eosinophilic bodies in the kidney
proximal tubular epithelium.

Based on the results of the present study, it was concluded that the no-observed-effect-level of DHP
is less than 0.2 g/kg/day.

Keywords : Dihepthyl phthalate, testis, rat
(Received May 31, 1991)
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Diheptyl phthalate (DHP) 37 Z LT 2T
NH—FET, di-2-ethylhexyl phthalate (DEHP) &
EEE, b =B8RI L L L Y—, 74
N, —F,
JA&NnTwa, DEHP 27 v MCHRBEE 251 5
HBILY, ELERFPAZRESELZZEFMLN
Tw3?, —J%, DHP m#HEIclT s @iz %
{, 4 ARUEDRERSIc>WTnT—5L LT
{2 1000~10000 ppm @ DHP % Z - } {2 90 H iR
RS L ARSI N T3, Utk b L,
10000 ppm B TR FOE RN, ZREEFORE
DA LNTD, FEEEII W ToOHREIILINT
Wi F 72, DHP o3 T4 % monohepthyl
phthalate 25 R B %13 Escherichia coli 3 & U
Salmonella typhimurium (TA 100, TA 98) D
FTHUICBWTLEETHLZ EXREZI AT
54,

SAZE# bk, DHP L2~ 5 HWT,
28 BRI EH R 2 L 20Tl
T3,

MEB L UHE

# 5% % H . DHP (diheptyl phthalate, C;H,
{COOC;H,;),, CAS No.3648-21-3) i3 & F it
362.5, imfE, EBE, KICTEOHEKTH B, =%
b E D BAL b D 2R E L TR,

B SURTRIE 587 F344/DuCrj %
SPF 7 v } [BEF+—N2 ) 5—8] 2HAL,
VAo bR %R % s L 72,

Bz I )T —2 27 L THTFFL, CRF-1
ERIER (r) &> ZOVEERE) SRRk e LTA
d UK E HBICIERS B2,

REERTETHAR  ARRICELHLZOMARS
WET B0z, HELETONT Y MizA)—7
MicHEMLULZDHPO, 1, 48 L 16g/kg # 14
AR ESAEORS U, o8, HRENCIZADE
DA ) — TR ERICERS L7,

SR X LABRYMRT S TEFELL, KEIRI&H
BEREr b ARBEE R LMUBRERL 22, — TR
Ti3 16 g/kg BT B\ TIREE L ATBYDRERIER L
Ao, ERRTI, 16 g/kg BEOMRIC il A*
A5, FREMERFAICIIHE 16 g/kg BEORMIC i
RURBERBMTOEESRE, HEBULE L HmEn

BEIR, 1T, BRFOLRWSITTH-

PEEATFAL Y (RAR

UEn#ER LD, RRABTHik5 iz 5g/kg %
EEmELT, 0 0.2, 13- U5g/kgBriEL
VAN

28 AR EAHE OIS EERER | MES 30 T
DTy b EEBSIKEY b 68T, DHP %
=7z ERL 0, 0.2, 1BLU5g/kgnH
BTIy FIEE2) 1.6mlaifsshdd)icH
LT, 1010, 28 HEREEGZFOREL 2.
B, MBEICIZEED ) —7mEEERICEREL
7. B5IT, 0B X US5g/kgfEic DTt 28R
KEE & 5 EIERE (WEHES IS/B) &I KRE
338 2 [, JEEFLEIZAA 1 mE L 22, WklS A%
1B L 7.

RIE &5 24 BHICEN» SERIC2~3 L%
Ry —2ICE L, 24 BeMRIR, Ftatl 72,0 &
5iz, Ry (Zn) #EFRGKERHC THlE
L7z, 26 HBIRB T, &5 1R300 3 H)
BERR &4, RRAARBK (=4 VA=) 2HW,
vugl) =45y, B, CUEr, 7oAk
7 FovE, &A, pHZMEL 72,

DNE2MN S SUNREEPHRE ZBRETAET
»%28HHE (MERNT 42 HE) o2 5, B8
ARG — T VR TICCRBEL, MERKRD
B H3RIM L 72, MAERIRRARIC I3 IR E H Bk
2T (Sysmex M-2000 : EEAET4H) 2H
W, FRMERE, BmBkE, @mAMREEIET S &
& LIRS 2 R L €, BBk E £
72 (MU AmAe B Bhar #7258, SATER). ML
AR TIE, & HIRW L 72 MU % 505 BERR
12T 1000 rpm 10 43 fs ooy L, 1% 6 ALz MmiE
PHBREL 2. £z oW T T A7 v (Alb),
WBEH(TP), L7 3x/7a7 ) (A/G K,
#Wav 27— (T-Cho), RF&EFHXBUN), 7
V7 F=>(CRN), ++F)724{Na), 7174
(K), #|FEC), prra(Ca), ) (P), Glut
amic oxaloacetic transaminase (GOT), Glutamic
pyruvic transaminase (GPT), JLEEBL/KFKBEHR
(LDH), y- 7 NF I =N} T2 2ARTFF—F
(y-GTP), TAHYKAT 75—+ (AIP), 2
YT A7 75—+ (ChE) %, Flz—Ho@HMWicow
TIFHESH (Zn) OUEZIT- 72,

BREERS JUFREEGENHRE ZRKRTHT
H528HEH (EEIET 42 8 H) Ic&£EFEWEIE
B L 2o, MRRIBRIC 2 RN, MEAEAR, MWAR, BH, o0
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BRLORE, RITE, WFER, RSB oOwWTELiRIEL,
INLDEERRE & LIz, ZTofbolindd - Mk bk
R ) rCEEL, WEDNLECT T 7408
- HE S 2L, S3lliieticm#le o
B, Wz oW TR 77 MEE4T- 7,

HEEHAIE | IRRRAEIC 31T B B HTitiic DV Tk
Mann Whitteney U ME % V72, AKIE, 1y
ks, MU AL ORI S & BT R R
13, £R0srilt% Bartlett 0 ETHREL, F
DY —TCRE DT U % ATV, TG
D413 Kruscal-Wallis 5 H:2 & D REL 72,
B A TSR b a0 L EENL, Bl
A3 LI UE Dunnett ¢, £ 226180 R e iuid
Scheffe B CZ N EFNIMBBEL B SHM ENTE
PME ZAT - 72,

—MRAER B S UEEE [ MR : LARBRR TR
3 BRI L2, RS, M5 g/kg B
I2BWT, FBUCHT 5 RS HOEREMLI TS S
Nz E2hE, $5I0EKRT 2 L BbNTHHR
WEIALN Loz, FOMMOFRE LT, &
BWTTHIBRALN P > 2L ODMEN S5g/
kg B CRILMABNBE N A LR,

RKE HHEL bic5g/kg BElc B W T, &5 5H

B & O AT G RER IR & bt (Fig 1),
EFHREE | TS, BTR 1LV
5g/kg T¥Hs, MHEBCILLAE (p<0.05) Him

L7z (Table 1).

270

2401

v Body weight (g)

150 1

1201

90

Fig. 1.

»
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(=]
.

1801

reatment period——)l(—Recovery period

0 10
Growth curves in F344 rats treated orally

20 30 40 Day

with DHP for 28 days and after a re-
covery period for 14 days

Table 1. Mean values of body weight, diet intake, urine volume and total
Zinc (Zn) content in urine in F344 rats treated orally with DHP
and after a recovery period for 14 days

Dose No. of rat Body weight Diet intake

Urine volume Zn in urine

(g/kg)  examined (g) (g/rat/day) (ml) (pom)
Males
0 5 217.3%+17.1 10.58%0.17 2.6+1.34  0.6210.19
0.2 5  226.4+13.2 11.19£0.25- 2.5%0.7 0.69+0.19
1 5 221.1+14.1 11.69+0.53 4.01+1.56 0.73+0.23
5 5 207.1+9.27 13.70£1.36- 5.7£2.83  0.79x0.45
recovery 0 5 270.9+4.4 13.16%1.84 - -
recovery 5 5 258.7+10.7 14.33+1.39 - -
Females
0 5 147.3+9.6 7.5010.53 4.911.63 0.60+0.25
0.2 5 152.2+3.8 8 15+0.04 4.940.71  0.504+0.09
1 5 150.945.2 8.54+0,27 8.0x1.93  0.78%+0.25
5 5 129.5+24.4 8.97+0.6%  8.3+2.08 0.63+0.11
recovery 0 5  168.8+3.0 8.95+1.47 - -
recovery 5 5 173.3£4.5 10. 5+0.97 - -

Each value represents mean % S.D.

+, *+&: Significantly different from the control at p<0.05 and P<0.01, respectively.

—: Not measured.
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RIRE  BrhboR Zn fHzME & Lo AT E LB
13R"& % h » 72 (Table 1), Rvpov s + > Ki,
H1g/kg BRICBWTHBRHC WL MG ZRTE
AT ML 724%, Sg/kg B BWTIRAE
REMIRE G o7z, MTIE, £ bBHETH
72, REAIR, HE02BLU1g/keficB T
TS 2 R T RS FIC WML 224, Sg/kg Bt
B TRAETII - 2. MTIE, NBEEEo
fllcEZZBZBoH LN h -7z,

ESE S UERHRE | MR T,
BERC B W THBRICHEW O nT B EE
BEBEIRL2D, WD ARAERERE- &Y
Lotz '

AT B %R L 2 IR LR 09MA il 2 Table
21T/ L7, HEIcBWT, TAT7IvyBEUA/G
HAt0.2g/kg L BT, HBEAH1g/kg Ll LD
PCATIC LA L. b3y AR
i ERLTWwW, BUNB LU Znid5g/kg BT,
GOT, GPT B X r ALP iH1i3 1 g/kg LA EDRET,
IDH #HHI lg/keBETER L, 2 b oAk
5 b, 5g/kg BB TI BUN, GOT s &t
LDH i&d»* LR L7255, A/GHs & »r ALP &k
BATCHI L, MicbwTid, TA73irbd
UHERIR 1g/kg U ENRET, A/GHizlg/kg

FECES L/, GOT ¢ LDHI30.2 3 L tf5g/kg
BThALL, 5g/kg BIEEETIE, w TN OB
fEIZ A TFZIBD bl h - 7z,

X LUHEMNERER | o bW, Fois
b & N BRROAE L1 g/kg UL EoRE
THA LNz, Tk 5g/kg BETHIN B L N
HREIL, KM S g/kg HTHMNE L BN ELR
WAL, Sg/kgBlcBII a3 OTRD
ki, 2HMOKRES LR E L RO LN,
iz BT, Fodeds kol E s 1g/kg
P EoBTiml, Bi35g/kg BEOMIMTRHH
M7, 5g/kg BEZ BT FFEENNML, 280
DIREH LR E LT LNz (Table 3).

RIEMMPRNIREE | 5B BV TRHCEERICEL
HLENETRIZHES g/kg B L U F o RIMEEZ RS
NI OB TH » 712, Fofhi5icBEd 3
ZAbAIF & T RS e,

B S5g/kg BE TR, TRTONME»FEHL,
LIRS & C— ok IaRE R T oA T,
SRR, WiTHRB L UORTFREI-Z(EDHLNL
iroda, Fi, WMERENEES L ORI
ISR E RS b itl: (Photo 1), 0.2 B X 0°
lg/kgBEIc B W CIRFELETBD LN LI 72, 5
g/kg BIBIEEIC 35 v T FIRRIC B SR D ZEHE A

Table 2. Serum biochemistry in F344 rats treated with DHP for 28 days and after a recovery period

for 14 days

Tten 28 day dosing test (g/kg) 14 day recovery test (g/kg)
0 0.2 1 5 0 5

No. of rats examined 5 5 5 5 5 5

Male

Albumin (g/d1) 4.3410.05 4.610.19- 4.86+0. 15°* 5.28+0.22" 4.6210.08 4.48%£0.15

T.protein(g/dl) 5.8440. 15 5.98+0.26 6.04£0.11° 6.2410. 24 6.321:0. 15 6.44+0.13

MG 2.9440. 15 3.34+0.11- 4.16£0. 47" 5.58+0.68 - 2.7240.08 2.32+0.11°

BUN (mg/d1) 13.26+1.0 14.34+1.64 14.26+0.51 21.341+13.59° 18+£1.35 20.72+1. 48

Zn(mg/dl) 128.44:7.16 - - 162.6+3. 05 - -

GOT (TU/1) 84.2+8.35 74.2118.58 114.6+£11.93"-  103.2£13. 26 661:6.82 75.6+0.89

GPT(IU/1) 38+9.03 41+£3.81 65.8+20. 15 63.6+17. 94 33.4%1. 14 35.813.42

LDR(IU/1) 14914+349.4 1035.4+1115.3 2560.4£459" -  1583.41274.33 771.2+395.22 1691.81+146.7-

ALP(TU/1) 679.6+22. 24 697.2422. 78 T67.4£37.8"*  750.4£38.75"° 413.6+22.24 358+1.00-*

Female ’

Albumin (g/dl) 4.344:0.09 4.33+0.11 4,924+0.23"* 5.36%0. 48 - 4.3610.15 4.36:+0.11

T. protein (g/dl) 5.61+0.14 5.66£0.15 5.96+0. 3 6.281+0.31 5.9610.15 6.18+0.19

AG 3.484:0.22 3.46£0.21 4,74£0.3 6.294:2.29 2.74+0.11 2.5410.18

BUN(mg/dl} 12.6+1.57 12. 1415 12.58+1. 09 14.96+3. 41 17.38+2. 45 17.8+2.52

GOT(IU/1) 64.815.0 79.2+12. 6 84.6+21.34 94,243.7 62.6+4.4 59.2%4.5

GPT(TU/1) 33+4.69 36.845.17 34+2.24 56.6+£29. 99 32+3.54 29:+1.87

LDH(TU/1) 226. 61141 1103. 6 £500. 5 1147+833.8 1333.21715.1° 315+£206.1 422.2+175.6

ALP(TU/1) 485.6:36. 2 469133, 22 530+£43.7 573.8+123.1 306.2+26.7 293.4+32.7

Each value represents mean * S.D.

s, s: Significantly different from the control at p<0.05 and P<0.01, respectively.

—: Not measured.
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Table 3. Absolute and relative organ weights in F344 rats treated with DHP for 28 days and after a

recovery period for 14 days

Item

28 day dosing test (g/kg)

14 day recovery test (g/kg)

0 0.2 1 5 0 5
No. of rats examined 5 5 5 5 5 5
Absolute weight
Male
Liver 5.64010. 458 6.584%0. 436 8. 1400, 798 * 9.41240. 824~ 7.120£0.5%0 8. 120:+0. 406
Kidney 1.450+0.110 1.548+0.077 1.617+£0. 131 1. 70240, 113" 1.74940. 101 1. 743£0. 076
Testis 2.703£0. 093 2.585%0. 196 2.58810. 100 0. 663+0. 067 2.970£0. 206 0. 859+0. 053-*
Female
Liver 3.756£0. 287 4.20010.183 5.209+0.324° 6.470£0.359° 3.979+0. 194 4.527£0. 142 -
Kidney 1.041+0.061 1.079+0. 032 1.123+0. 053 1.11140. 104 1.07910. 035 1.148+0. 0731
Relative weight
Male
Liver 2.5960. 008 2.920+0. 110 3.68010. 220~ 4,558 +0. 500" 2.627£0.182 3.218+0. 110+
Kidney 0.700£0. 000 0.7000. 000 0. 720 £0. 040 0. 800 0. 070"+ 0. 640£0. 050 0. 680£0. 040
Testis 1. 2400. 090 1.160+£0. 050 1. 180 +0. 080 0.320£0. 040 - 1.100£0. 120 0.320+0. 040
Female
Liver 2.550£0. 105 2. 7590. 063 3.458£0. 154 5.114%0.799* 2.357+0. 080 2.613£0.070-¢
Kidney 0.700£0. 000 0.720£0. 040 0. 740 £0. 050 0.830£0. 080 0. 6600. 050 0. 630£0. 040

Each value represents mean + S.D.
*, =s: Significantly different from the control at p<(. 05 and P<0.01, respectively.

Microscopic photographs o
testis. H-E stain. X200.

A : Control group. Normal structure.

B : Group treated with 5 g/kg body weight for 28
Note seminiferous tubules consisting
of only Sertoli cells with complete loss of

days.

germinal cells.

s 3
f the rat

£

i
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Rbniedt, —dBOREME Tl — RSB *
BLLTwiz,
FF:tEn 1B L05g/kg BECTIFMRER, .0
RO RIEOIERED 2 W IiZRE MRS
AT bz, =Tz W Tid, PR EELRS
BREFEMED A b Lz, EAFMROMEIZ =+
CIRETH D, BN 7 ARKEREE L Tw,
B Mo 5g/kg B & U 0 BIEEE TR MEIME
DS IEH L NI H, FOMICIFRELZTIET S
FrRIZ& bk 72,

RRBOMEHEND 1 g/kg DL ENRERIC BT,
W ostt 35 & AR TR A I B L7z, ik
b ciI#Enlg/kg U Eo#EIz BT
GOT $ L *GPT » L a#24 61, HETIX 5g/ke
HTGOT O kahAa b NIz, $7-, FEMLGFH
234 1 g/kg DL EDBCTRFAIRAE R, FFaO
R FE BR AT SR B0 o0 KB B & 72 13 8858534 b 1, DHP
DFEEE TR EN, —H, BiiBWTIzn
KERFORERRIIZ - 20T, KAz L 5

ORI IS ET b b eI N, 77
NEBT R T IVREIC L B ERS & RGN

BElc 2283 T Y, X5z DEHP i3 peroxi-
some proliferator T 0, FREI AW L L THE
AT3Z IR, DHPOMES &
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fEHE DEHP S HELLSS, F 7z, ARABRTAS
N72FREIZIDEHP B L 7 s v 2 7 v
TRHLNLFHRLIZIZERTH S Z L L) DHP
3 peroxisome proliferator TH 3 L &z L/,

M AR B WT, Bl lg/kg LED
BTRTALT7 I o ReRgAntnyrAbini, T
TIvRECHHETEEENTVWS, LT,
PR ED D 5356, TOBMETICLNT
NT I REPTRTTH L, KRR K
Ermkic R T 5 MGz L2 R ok
AomiedEz b 5D, MBERETEZNE S
TEHEEmRALNT, BOLNLTNLT I YD
MOFRRIZARICT 22 L TE L1z,

HED5g/kg BIcBW T, BEAIATICHEM
L, Mm#EELENREICE VT BUN 85I
ALz e, RBHCBIT D FHEEREOEHN
2 bz, UL, HEMSEORE TR, R
TR IMERD IR D hia bz bz I3 BREE

PRBT LR A LN LD /2. —F%, DEHP
HEEEEERBR TREEEOHEME L BUN D
L&, ELRBORME LEOREEED LU
BOBRBREErINE TICL S4B EINTE

08, SEORE CIRBEMBECIIBERELR
%T&%%ﬁﬁ%h&#ck#,DHP%Eﬁ&%
+5zkick ) DEHP & B R HBT 5 L
D EHET B,

7 I NBIATLOBEEFEIOWTE, I
TERBREEN T Y, Ly L%»5, DHPO
HHICHET I NETCORETIL2.6g/kg/HN 4
HREoo#EOHED, F 7210000 ppm # 90 H %5
(3 & #700~800 mg/kg/H) B L F45HDRRIC
BWTL 1g/kg BTRBEBEEFALN 572,
—%, Sg/kge BTRBEELBRSErA LN, A
#5891 12 DEHP THE S LT BRSO
REGIZEAECh 72, 7INBIZATNOKER
HABRKE LT Zn DR EE» L DRk IEHENT
Wi, SEORBRTRERETO In 2R3 WEL T

Wit RO Zn ARIML TWwa Z &5,
Wi onZn kot Ez b7z, Ly
L, SHIZDOWTIIE L DREIDDETH S,
REBBREMICIE S g/kg MEHICBWTL L BHE
W DERD A b 2D, —EBDFSHE TR~ 55
BB CTWwbZ &2 5, 5g/kg % 28 HIE
BHETHILICE > THBRENTEEREICBWT
EHEHEAARE CTHEES R TWLDEEZ LR,

UbkoiEdsr 6, ZRBEMHTICBIT 5 NOEL
i3 0.2 g/kg/ ARl L WES N7z,
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Twenty-eight-day repeated dose toxicity test of
pentaerythritol in F344 rats

Shuji Hayashi, Kazuhiro Toyoda, Kyoko Furuta, Chikako Uneyama,
Toru Kawanishi, Katsumi Imaida* and Michihito Takahashi

A twenty-eight-day repeated dose toxicity test of pentaerythritol at dose levels of 1000 or 0 mg/kg/

day was carried out in male and female F344 rats.

Thirteen animals of each sex were divided into

2 groups with 7 rats receiving pentaerythritol treatment and 6 rats served saline as control. All
groups received an i.g. administration daily for 28 days. As to serum biochemical and hematological
examinations, there were no serious differences between the pentaerythritol-treated rats and the
control rats. On histopathological examination, no specific changes were observed in the pentaeryth-
ritol-treated rats. Based on these results, the no-observed-effect level of pentaerythritol can be

concluded to be more than 1000 mg/kg/day.

Keywords : pentaerythritol, twenty-eight-day repeated dose toxicity test, F344 rat
(Received May 31, 1992)
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Pentaerythritol (PE, CAS No: 115-77-5,
CsH,0,) i3, Fig. 1 RTHER AT 29 T8
136.15 DAib&T, WRiBMY T BRF TREY
BEBRTH ), BEOER, REEES, (bR
FiZL(HwWLNTwWS, FERRE LT, BlfE
T I Ames Hiic & A ERFEREY, #0548
PEHMRED, T b0 90 HREEORGSRED 93
WENnTwad, Fhbicliid, PEICRHERRKE
Peds2e {, =7 A LDs, 12 25500 mg/kg, €N
%y b )LD 11 11300 mg/kg TH 2 & EN T
Wh, X7, #@ERSICBWTIRIBES 0RBBET
THIB L UCEBOIEEFHAL ZEE T2 68

CH:0H
|

HOCH: — ? — CH:0H
CH:OH

Fig.1. Chemical structure of pentaerythritol

* AEEW AR SRR

HE2N T35,

4, F344 RMEHET » P # HVWTIREESSAF
A4 vichEv, 28 HEIRBEREABRYERL, %
DBEEDHEIZDWTREL 7.

FEBMB B L 0T

58ED F344 %7 » FHEER 132 BARF 5 —
WA N—#HEDEAL, 1 AMEEI 720 b,
HEHE S b 2 BRicAT, PESERIT 7L, MR
UL Y L7, SEERITIEE 24+1°C, BE55+5%,
#RE% 18/hr (FA—n7V v ¥ 2), #WEITHEY
12650 (7T~198) I Nz ) P—L X7 4
DFEBTETIT- 72, B8V 7 +97 EHTR
H—ER) EREELETIAF Y 75— RIZIL
#L, AR (CRF-1, +) => 7 VEER) B
FUERbK (KEAK) % HEIERE 2,

TREIMETIC L Y PE @ ELME 2 L AL
12l DICFE R ABRKEORERRICEL T2 LH
Wi, FIEE LT 1000 mg/kg A4 %3RS, MM s
LA 1000 mg/kg D 28EE L7z,

BRI =R 8 D PE (M 96.4%) #H
Ve, PERFEBKICERIETLO%HEREL, 7
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v AR Y T Efv, 10ml/kg DHERE
1H 1M, 28 HRLGEGSOREL 2, &, NRE
IR OERAKE ERIC RS L, RE %D
D—iREEEOEEE L, K 3 B4R, IREHE
I 1 E, EMECREL 2, RS a8 A
ICRARRL, RREMARBE (PLFXT4 27
A L4 WA =3 BV pH, BAH, 7 F 7,
FroK, Biner, BBl /=7
YOEFRICOWTEEERR 2T 2, T0H—
Bt fr X, BHICZ—TIVRIKEYT THRER ARSI
IR L 20 LEME BRI L 72, ISR
ZEi3 BB MERGHNZETE (CREEMT T4, M-2000)
IZCRILERE, AfEREL, Mg, ~®7oer
fit, ~= 27 ME, MCV, MCH, MCHC®
HWMBIZOWTHEL 72, %7z, miidfbiEnmist
1358 L 22 i 2 E g%, GOT, GPT, 7ianY
7x A7 7 =% (AIP), y-GTP, BV LE >,
a) AT 7%, Havxiu—i, BHEA,
TATIy, A/GH, R#Eai%E (BUN), 7v 7T
F=, AN L (Ca), FEHEY >~ (P), + M
w4 (Na), #)v2a K), 7a—n (Cl) &
HHIc W Tz 27—z b (SRL) IsKEIL
FEREL 7=,

HiMkEE, WIRMZBRERT-20b, HESGL &
UL A HE, BSRRL, BN, TER, MR, MAR,
L%, B, B, 81%F, BB, FR Rits Lo
BomnrllELL., ERRoRSEs LUliicmz,
ek, ~—F—0%, FH, g XBRE, B NMB,
KIS, BEDR, BERE, KOH, FULR, V) ooohn, RIRRE
ST, FE, PRER, W, CKERER, RRHLEAR, STE
PR, BISZER, FEBICEL 10%HERER L
Vi TEREL 2. BEBIBHIEEAHHEIZLY
857 4 BB CHEDWN BERL, ~2 X
Y -xxPr (HE) Pk iil, WIS
TRERERIT- 12,

R, IHE, mEtEIkRTE, miidibFaosd
B URBSEROERIZOWTIE, ST ET-
7218, -RERTHEERE LT 12,

K& ES

1. —#RE, *E, EHE

SRENM ML T, BTRRBEHLNLh -T2,
$ 72, WTNOFOIMC BT L —EBRED R
B3RS LN Lo T2,

HEHESH Y ) R T HERS % Fig. 212, FHIEar

fii# Table 1IT/RL 72, M e L LRk
ToE L I oA EEREH LN o 2,
2. mEEIEFMFRR

MRS DRI R #E R % Table 2 IR T,
£, MBEL2IT-oRFHEBICBWTKRELE
IS N o0z, 217 L, BELTELTEH
o T2 OYREERICIE, BEICBWTT VAN 73 A7
7 F—PHENET (P<0.01), FHEcHsWTIE
GOT, RE®EZR, +MIvAaBlU7v— o
FREFZBDH LN (P<0.05 F7213 P<0.01).

3. mMBEFMAR

HERE SN O I T SE IR A D #5 - % Table 212,
F - AMERE S IL%E Table 31/RL 72, .
MAEERRFRIT DWW TR RIS s B\ T
MCV o8t & v MCHC i A2 888 & L7z Af
(P<0.01), HlocBWwlizzh sz s 32
bl -7z, £72, BMEREAIICDOWTid
ELITHELZRED SN o T,

4. RIREFMR

HERETIS D IRIRIE DEE R % Table 41278 L 72,

Table 1. Food intakes in rats treated orally
with pentaerythritol (PE)

No. of Food intake ( g/day/animal )

Group g
animals 2w IW AW
Male
Control 6 16.1 16.9 16.8
PE-1000mg/kg 7 16.0 16.6 16.3
Female
Control 6 11.4 10.4 11.1
PE-1000mg/kg 7 11.0 11.5 11.2
300 1
~ 2501
2
5 200
B
S 150 1
1)
(=3
m
100 4 —o— Male-Cont.
—m— Male-PE
—o— Female-Cont.
50+ —e— Female-PE
0 r T T t T T )
0 4 8 12 16 20 24 28
Days

Fig.2. Growth curves in rats treated orally with
or without pentaerythritol (PE)
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I e L BIRBICHMOFEZRRDH LN Lo 72, 5. EHRATR
e %58 U CERER - MO ARBZRLIRZD S0

Table 2. Serum chemistry and hematology data for rats treated orally with
pentaerythritol (PE)

Male Female
Item
Control PE-1000mg/kg Control PE-1000mg/kg
Effective No.
of animals 6 _ 7 6 7
Serum chemistry
GOT{IuUAM) 10318.3 110+18.4 60.512.8 73.917.1**
GPT(IU/M) 39.8+1.47 40.913.85 33.743.3 34.314.5
AIP(TUN) 539+18.3 505£16.5* 368+35.7 360+25.1
+GTP(IU/M) - 0.1440.38 0.3340.52 0.2910.49
T-bilirubin(mg/dl) 0.07£0.05 0.03+0.05 — —
T-cholesterol(mg/dl) 56.84+2.04 54.944.85 85.5%7.0 80.619.3.
Cholinesterase(TU/1) 1.50+0.55 3.00+2.16 3.001£2.45 2.57+1.27
T-protein(g/dl) 6.4510.08 6.40+0.13 5.9710.24 6.1110.19
Albumin(g/dl) 4.6510.11 4.7010.13 4.4710.20 4.5010.12
A/G 2.6210.16 2.8040.22 3.0040.20 2.7940.11
BUN(mg/dl) 20.7£1.40 20.1£1.00 16.5£1.53 19.74£1.81**
Creatinine(mg/dl) 0.4310.05 0.47+0.05 0.374+0.05 0.44140.08
Ca(mg/dl) 10.240.08 10.120.17 10.410.29 10.240.20
P(mg/dl) 7.70£0.46 7.77+0.33 6.9240.46 7.0910.48
Na(mEQ/1) 14540.8 14511 14410.8 14741.3%
K(mEQ/) 4.8240.15 4.6410.28 3.8240.26 4.1740.46
Cl(mEQ/1) 104£1.5 10411.6 107£1.4 109£1.3*
Hematology . .
Erythrocyte(X 10'/ul) 991+42.1 1036+111 948+39.7 974425.9
Hemoglobin(g/dl) 16.5+0.57 17.1£1.85 16.140.62 16.440.48
Hematocrit(%) 54.312.26 56.616.39 51.0£1.96 52.911.37
MCV(fl) 54.8+0.41 54.640.32 53.740.34 54.340.31**
MCH(pg) 16.740.16 16.610.15 17.0£0.20 16.840.24
MCHC(g/dl) 2 30.5+0.28 30.310.24 31.610.23 31.040.33**
Leukocyte( X 10 /ul) 42.0+4.90 48.346.87 41.816.37 42.318.40
Platelet( X 104/111) 10516.3 110£159 10244.7 9818.7

Data represent mean valuestS.D.

— : Not detectable.

* : Significantly different from control value at P<0.05.
** : Significantly different from control value at P<0.01.

Table 3. Analysis of leukocyte for rats treated orally with pentaerythritol

(PE)
Group No. of Leukocytes (%)

animals  Band  Segment FEosinophil Basophil Lymphocyte Monocyte
Male
Control 6 0 24.5 0.6 0 74.5 K]
PE-IOOOmg/kg 7 0.4 19.4 0.7 0 78.6 0.9
Female
Control 6 0.3 13.5 1.1 0 85.0 02

PE-1000mgkg 7 0 18.0 0.9 0 80.8 0.3
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Table 4. Urinalysis in rats treated orally with pentaerythritol (PE)

G No. of pH Protein Urobilinogen Occultblood Bilimbin  Ketonbody  Glucose
rou :

P animals “6777g .+ 4 4+4++  nommal -t - .
Male

Control 6 6 141 6 6 6 6 6
PE-1000mgkg 7 34 2 41 7 7 7 7 7
Female

Control 6 321 24 6 6 6 6 6
PE-1000mghkg 7 43 43 7 7 7 7 7

Table 5. Absolute organ weights in rats treated orally with pentaerythritol (PE)

Male Female
Item
Control PE-1000mg/kg Control PE-1000mg/kg
Effective No.
of animals 6 7 6 7
(g)

Body weight 23749.8 23216.5 14549.3 148+7.8
Brain 1.9340.05 1.9010.07 1.7940.06 1.7610.06
Pituitary 0.00940.001 0.009+0.001 0.01110.001 0.01140.001
Saliv. glds. 0.40+0.05 0.4310.02 0.3140.02 0.2940.03
Thymus 0.3240.05 0.3040.04 0.2740.03 0.2710.03
Lung (R) 0.62140.06 0.6010.06 0.48+0.04 0.4610.03

(L) 0.3340.03 0.3010.01 0.2410.02 0.2410.01
Heart 0.8010.06 0.8310.03 0.5610.04 0.56+0.06
Spleen 0.5010.02 0.5040.02 0.3840.04 0.3610.05
Liver 7.1140.30 7.0840.37 3.9840.21 4.0240.24
Adrenal (R) 0.02240.005 0.026+0.013 0.02540.002 0.023+£0.004

(L) 0.02510.006 0.02540.005 0.02640.003 0.02640.004
Kidney (R) 0.8610.03 0.8540.04 0.5610.04 0.5610.05

(L) 0.8610.05 0.8740.03 0.5610.05 0.5610.05
Testis (R) 1.4610.17 1.3840.03 - -

(L) 1.4430.05 1.4140.04 - -
Ovary (R) - - 0.04610.007 0.04910.005

(L) - - 0.04740.006 0.05140.013
Data represent mean values £ S.D.

oz, 159 (Ria RO R AR
6.
REER 2 2

pEHEB MR E & % Table 5ic/RL 7.
MR L ARBERZICHMOAERIZHNL L
-7z,

1. REHEBROTR

OB IO 1 flE & U PE BEOlE 1 I TH
LELHNEGERED I INFER B S U= 07 7
— o rEke T oMM EED bz,

B8 : PE S5 TE0M 1 Bz, EmFUROREE I
WohBH L,

ERUADRIRC B TR N S RIS

PE » 1000 mg/kg % 7 v b iz 28 BREHEOH
B 7ok, MEEEms L omii e bR b
BWT, HEEMICETCTAR N 7 AT 7 I—X

MHENETF, FHETGOT, RFEEHE, FFVT7A

B L7 o—nilio kL5 5 Uz MCV ool &
U MCHC b psR & iz, GOT i — i agic iF
B LTHYHRTE ), Zofin
k5 L FEEz GPT, 7oA 74 X7 7 9 —¥%
s LA U 2B A TR i B b A, 4R
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N LD EENT T (, I A SnELEER
LIRS b oz, F2, RESEHIC
DWW, FNLEANELFRE LT, ThEE, M
BEEoSbIUE, BEABIEORM, HLE L
BARGE2IF LN 2D, LarLids, PERENE
MHERS, JRETRITIREE L At (, TRERMLERSERY
L ENLNELZEMAT IFFRIBES LN h -
2. FrUTLAB LU o—in ERIZOWTIL,
Cl/Na WiaNIBEEE L IZIZEMETH 22 e bR -
BSTFHOTHENC & 2IREBIRELTB LY, 2
WEAAIRBROR, BoRERLLZSH LN
e 72, MCV oyBgfmic ow i3, RmEkEs &
U~ b 7))y MERELIZIZEETH > 122
Lo, EHENEBHANOEILTHELEELL
b, MCHC micowTy, ~E7vbrm
BEU~=t 29y MEPRBRLIZZEBTH-
kb, ERENEHHEANNELLEEZ b
5. INLDBEEICIEHENICAEESTH LN
Lo, MR L 2Bz e B b5k
o7z, &5, REMEYNIC NS EIMT
FEERPED LN o122 b ¥ s, TR
& b N7 M & RGN RO LS
12 PE 5 t EENTEER VWL L BbN s,

REMAZ e 2Mb e LT, PEEE L UXNHREE
DHEE 1 BICLEO/NEFER B & UHEZR 29
b, ZOELIREERRINZEBENLNTH
D, PEREICLDINDTREVWEEZLND, %
7z, PEfEoni 1 lic B0 M BFURORE 70 4
PEEEN, oI ARG ) > o ERHE
SLTEY, 20BRREITHTH -2, PEHRSE
LNBERTVWLNEEZ b,

Yo S, PE 1000 mg/kg # 5B MM §
UCBWTH PEREIZEZ EBONIZAELLEL
PREDLNL P 5722 bbb, KRBRENHTICEIT
% PE m#Ef/%i (Non-observed Effect Level:
NOEL) # 1000 mg/kg U b & HIKFL 72,

X B

1) H. Shimizy, Y. Suzuki, ef al.. Jpn. J. Ind.
Health, 21, 400 (1895)

2) M. L. Keplinger: Toxicol. Appl. Pharmacol., 6,
351 (1964)
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Studies on Cell Proliferation Activities in Acute Toxic Lesions in the Liver and
Pancreas of Hamsters Treated with N -Nitrosobis (2-oxopropyl) amine

Tomonori Enami, Fumio Furukawa, Masayuki Mitsui, Hiroyuki Yoshimura,
Takayoshi Imazawa, Akiyoshi Nishikawa and Michihito Takahashi

Histopathology and cell proliferation activities in acute toxic lesions in the liver and pancreas of
female Syrian hamsters given a S.C. injection of N -nitrosobis(2-oxopropyl)amine (BOP) at a dose
of 100 mg/kg, were investigated. Histologically, at one day after administration, hypertrophy and
focal necrosis of the hepatocytes were observed, whereas no remarkable changes were seen in the
pancreas. At 7 days after administration, when diffuse hypertrophy, vacuolation and necrosis of the
hepatocytes, and atypical hyperplasia of the bile duct were seen in the liver, hyperplasia of the
pancreatic duct and focal necrosis and vacuolation of the acinar cells were noticed in the pancreas.

Immunohistochemistry for both 5-bromodeoxyuridine (BrdU) and proliferating cell nuclear
antigen (PCNA) revealed remarkable increases of cell proliferation activities in the target cells for
BOP toxicity, especially at 7 days after BOP treatment.

Meanwhile,the number per nucleus of silver-stained proteins related to nucleolar organizer regions
(AgNOR) was significantly increased in the target cells at both 1 and 7 days after BOP treatment.

Thus, in the present study, it was suggested that acute toxic changes in the liver of hamsters treated
with BOP precedes those in the pancreas. The speculation that AgNOR may be an indicateor
recognizing earlier alterations on acute BOP toxicity remains to be examined

Keywords : N -nitrosobis(2-oxopropyl)amine (BOP), acute toxicity, cell proliferation, pancreas,
liver

(Received May 31, 1992)

(AgNOR %) iz & 0 A kL (AgNOR) &

=t ook L CHZE S 59, ML 72 ) 0 AgNOR $hei

N -nitrosobis (2-oxopropyl) amine (BOP) (Z,
NAR Y =iz BT RBOEERICENE LR
FT=tuVYT Iy ROBVAWETHS, BOP#
Bz & ) RBOIFII RIVBURE £ R TIRIBICES
EEZ LN, MENREE TICIIM 1082 BT
31, L#plL, BOP#5Ic & 2 2t Zibic BT 3
MPMAIE O LRI L 3T v,

ISR, ARBMRIIS A RE IS D B BE & 5TE 4 A 45
#2 & L T nucleolar organizer region (NOR) #%
BEEnTws, NORIZRNA%#a2—FLTw3
DNA (rDNA) o n—7 ke TH Y, ST

ParsEEE D FRIC bk TN B Z &AL
nTway, $7z, FEFHELIL, BEOEMLIC
E Lo TR D AgNOR s iiin$ 5 2 L 28
Lipiz L7228, A Tit, ~ua 27—z BOP %
5L, THICE-THERIENIKREL L UHF
oo BAHE2L 2 R EHE RIS R AT B L FERRIS,
bromodeoxyuridine (BrdU) & #es, proliferat-
ing cell nuclear antigen (PCNA) fp@Effals L U°
AgNOR 3efn % JH v THREIC AT 2 MR miE
DIBRET 24T - 72, :
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EEMEE L 0T

IR VT Yy IT— LT AR P —
(SLC) #Rwv7z, B ETIZ NP — AT 4
DT EICTITY, BROBEELMAITIERE 2442,

MEE 55+5%, #HAmE18/hr (F—N7V v a);

12 BRI D EOGATIR, 12 B 04T & L 72, Bl
BRRY)Z7eerrsyr—2icEL, KRy 7+
» 7 (ZEHTRY—ER) EHW, B¥icid MF
EfR () 2 S NEEE) B L UKEKEHE
G135 gD c o AN

FRIZIFAEDNLR I —% B, £DH 5D 3
UGiz 100 mg/10 ml/kg PRE £ ) BOP (Ash Stevens
Inc.) HWHLZEMETIC 1 E#E L7z, 23R
2 PGz 2\~ T 40 mg/10 ml/kg & & 5t BrdU(SIG-
MA) A EFRERNEZS L, 20 1 FR%ICER -
WL 72, F72, fhoo 108243 120 mg/ml @ BrdU
BH200pul ML 72 BIBEE K> 7 (Alzet,
Model 2001, ALZA) #5-RHEICBENICHEL
CHEMRIER T AT - 72, 2O EIETR % 1 IEEkIT,
@#5c BrdU o#iEER0ME 2 1T- 72, BrdU i
T DEBEIER AT - 72 2 B3 BOP & 2 Wi il
5#%7BBIER - #BLL, MBLoERBL Y
iz 74 v 72 (7 7%t8) CRZEL, ¥k
L7225 THRBIL 723 um DMV % H-E 3§
MBIz & ) IIREMARRERNCRERE L 72, B RAain
BrdU #i#& (DAKO) 35 & Ut PCNA #i#&(DAKO)
R, AL TFTEY-EXF o EAREIC
& o TAT-72. F12, AgNOR #fiiz Howell 5 9
one-step I:" TAT - 2. KT 7 K EM, &
B EEMEE X CREMIE, R TIIFMEs L
JEE ER BRI D W T E N Z N 100~400 B fH kg
o> AgNOR # % 3rl L, Mgz ) o) Ag-
NOR ## 5L 72, HEHFEZeAE L Student’s ¢
~test W7z,

] ES

KL Z 2 — k FfE, BOP#EEIZHE T
LIS £ OB IR 2 B3 A 5 N - 7z,
FREEAICE, BOP#544 1 HH ClX KR
iz s 2T o 2bon, 54 7HEBIC
7B & % DN I B MAFIZ I - TR
EFLTwvwanrEEdns (Fig la), BELE
IREATE 2D, FRERBROR, HMOBEOEL L
BB, @EENGEETLE (Fig 1b), 208

PHCIZIRNES & O RIEMEIIEOREL A 5L, F
7z, REMBOEREIEARA SN, EREARE
MBI 2 eiaZsE b A L e (Fig la), @&
PfTid, #8511 8 o BrdU BB iEM NI S
LB E BB A EERS N DATH - T2,
T ¢3?3§§ ey YRS e

s

Fig.1. Histopathology of the pancreas of a ham-
ster sacrificed at 7 days after BOP treat-
ment. H-E stain.

(a) The islet cells show Trabecular patterns in

arrangement. X70. (b) Hyperplasic pancreatic

ducts. X160.

creas of a hamster sacrificed at 7 days
after BOP treatment. Many positive cells
are seen in the ductal and acinar cells. X
160
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514 THEIZ%2 E PCNAB LU BrdUn ¥ 5 5
DRAET Y, BT IEAT REz & IRPEHIE T %%
mezan (Fig.2), & 51z PCNA By 7 K
BTLikRans.,

—7, FETI3, BOP #5441 HH 5 IFM
DIEKRH D b1, —E TR IFRIIED BB b & -
Ltz (Fig.3a), #5497 HH CidFfilan ek
REDEEIC ), OB BB b B
B, ANEMBRE O LRI, BELER,
EAME AN, RUNBHMROGEREL2
(Fig.3b, 3c). %7z, MR AREMED MR
R, MEEOREIEE Ch- . RERE
#4795 &, #5141 B H Ti3 BrdU B M98
= EEICAOKBRES A, BEMIC BrdU
By P BFIE ¢ B SL o845 i 7E L 72 (Fig. 4a).
BEHTREIC X2 PCNAB LU BrdUD Y B
LORmTY, BEMIAIG L TEMA LN
DR L, FMI T ¥d % BrdU MR Rid %
{ ¥4 PCNA Byt A % 5 N7z DA TH - 72
(Fig. 4b).

PSR LN S A B 5
Fig.3. Histopathology of the liv
treatment. H-E stain.

(a) Hypertrophy of the hepatocytes and focal liver cell necrosis are seen. X70.

NEE ORI BT 3 AgNOR £ 7 K
B, BE LR vRERBcrh £ 2.13,
2108 U215 Th-72nlzxt L, BOP#S
BIIREZ1IABETRENEN2.52, 3.51 B LU
3.0318, B#5%7AHTRENFN2.73, 3.05%
TU3.03MT, W LHRICHEL CTHEICR
mL Twv7z (Table 1), %72, BOP#&5HNHEE
LR AgNORRMNBHZ It B L T, &
0) P 7 BRI Td - 72 (Fig.5a, 5b). FFICH
WL EDRERIE LN, Thbb, MREW
DS & C/NERBEIC BT 5 F#% AgNOR
FIrFNETN1.80 BLU1.93FTH BDICHL,
BOP #2583k 5 1 HE T2 R ZFN 2.39 B L U°
2,461, BE5HTHETENEN2.4555152.82
T, wFRLAEZELRmMERL 22 (Table 1),
2 51z, BOP#50: biT 2 BFRIES 0 LIk
¥ AgNOR (1B LM T A b 7z & [,
T FLC TRtk 0 BT h - 72 (Fig.
5¢, 5d).

er of a hamster sacrificed at 1 day (a) or 7 days (b and c) after BOP

(b) Hypertrophy and

necrosis of the hepatocytes. X70. (c) Atypical hyperplasia of the bile auct with ductular proliferation. X
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Fig. 4. BrdU immunohistochemistry of the liver

of a hamster sacrificed at 1 day (a) or 7
days (b) after BOP administration.
{a) BrdU-positive cells are localized in some
areas. X70. (b) Positive cells are evident in the
bile duct X160

Table 1. Mean number of AgNORs in the liver
and pancreas of hamsters treated with

BOP
Groups
1 day 7 day control

Pancreas

Islet 2524095 Y273z 0.96. 2.13+0.90
Duct 351+£1.50° 3.05+1.38° 210+096
Acinus 252+095° 3.03+1.34° 2.15+0.589
Liver

Hepatocyte  239+1.04% 245+094° 1800385
Ductalcell  246+094* 282+1.11° 1931084

Mean *SD
+: p<0.001 different from control group (Student’s ¢-test)

% £

NLAZ—IZ BOP 2 &5 L 72 g e iR BAHE

A, #51 BRICHMBORAS & 05—
FHBADIEE L L CH b z0izs L, KEETIIH
PRB b AL N 57z, BE5ETHBICKD &,
WFIE & RO 5 TR, SRIE 7 K AEI
S (AR

BrdU # X t* PCNA i } 2 MIBRAEIEE D&
T, $5%7 0BRSS & O/NERILE 0BT
B %R L 72 iB5 & BRI IRBE MR TIE S e A A%iE
ToTWB I EHEENS, 72, BrdU BT,
#5111 BHTOLRE LD LT TICRRDZE b %
CoTWBIZ EWREN., TRETIIERNAM %
W U TR YRR & & 1§ B RFATE IRV b 0
LHMiE N, —F, FRTRES%1HHICRE
12 BrdU BT A I A% H SL DT 25 % - 7247,

#5470 H T3 BrdU B HEMILIR 2 5 0T,

PCNA BB BEED L ND DA TH - 72,

& bz, WEMHEEIIC LIT & A X O RAEYE
KMo TnwabZ e 2E28beb s, 5%
H Ho BrdU ke MR MR Aaig o b5 & 12
OB EE L Tw 3 agEdEv L b s,

MR ) o> AgNOR %%t BOP #:5.4%1 H H,

THHE DBBEL 28R C TR RBEICHNTH
FicwMmL<HY, BrdUB LU PCNAIC L 2%
R TAI M BE L IR T 5 TH - 72,
BrdU iz F 3 2 rafbDicKicm YAz s )
IYYRX LAY FTHY, PCNAIZDNA )
A 7—¥ s DHETF TG, M~SMiclakicBb
NERIRTFFTHdZ 5565, TNLOH
BRI S ESI Z DMIRAFEIc b 5 Z &
DH e ) BCEBIEER & % 5, —J5, AgNOR 2
IDNA O—7k & biz NOR # 4R 2 7 5ED
BtEdE e 2 b EEADBHRTY, AgNOR i
2 rDNA DEEEFEES L CUEEROEE L ENT
VB AT RN - OEIENBIEIZE L I &
nTwin, HESEEEDO LASA LNk »r 72
AL T AgNOR $ahstiin L 2z B lic i3k & ) %«
ZENEZLNDL, —DORBEASKNEHEILTH B,
BEE % 2 2 MR RO DI BEAREZIR LS
L3 &M RE2EMEILT 5. NORIZ
IRNA DERDETH 50 LEHEAAKIEAIKL
YUSHITE A % b 7 < TH AgNOR Hid #ihn
LEfetEH D, L) —DREIMERDENTH 5.

T7F /24 D% ¥ RNAEGKHER, T
77 b2y B R e bS W EDKENR
DA RAR G0 RN~ DRI, BUR RO B S



1835 © N -nitrosobis(2-oxopropyl) amine 251N\ L A5 —D
Bes X RO AMZLIc B 1 2 AR E ORE 41

compared with respective control. X250

2k o TH/MEDEST 2 2 LI3LIBT X Vs T
W32 BOPR3=1tuVT73IvROBEFKAWHT
HbZEDLBMROERIZTHICRBIN D 5EF
Zbh, Tk D AgNOR #EHmL = fetk
Lb b,

LI EDEERD 55T, NHRAFT—I2BIT 5 BOP
51T & 3 AWML, 2 UHICHFET, KTk
BeRIbEEZoN, $2, Zok ) R MEY
Zibiz v Tid, AgNOR EnZdhid flaaE v
0 L MEBE AR A TEEIC e ) 5 3 WHEMEATR
ma N,
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1, 1-Bis (¢-butylperoxy) 3, 3, 5-trimethyl cyclohexane o
=7 22 BT 5 13 HEESEEERER

ZHHEZ - HNSCR - SARIET
BAARE - WaIEKE: - siSEA

13-Week Subchronic Toxicity Study of 1, 1-Bis(¢-butylperoxy)
3, 3, 5-trimethyl Cyclohexane in Mice

Masayuki Mitsui, Fumio Furukawa, Junko Suzuki,
Tomonori Enami, Akiyoshi Nishikawa and Michihito Takahashi

A 13-week subchronic toxicity study of 1,1-bis(#-butylperoxy)3, 3, 5-trimethyl cyclohexane
(TMCH) was performed in male and female B6C3F1 mice by feeding a CRF-1 powder diet containing
0, 0.5, 1.0, 2.0 and 4.0% TMCH, to determine the maximum tolerable dose (MTD) for subsequent
carcinogenicity study. Mice were ramdomly divided into 5 groups, each consisting of 10 males and
10 females.

Eight animals of both sexes in the 4.095 TMCH group died during the early administration period.
Suppression of body weight gains was marked in both sexes of the 4.09% and 2.09 TMCH groups as
compared with the control group. The mean food consumption in all groups treated with TMCH was
lower than that in the control group in a dose-related manner. Hematological examination revealed
decreases in the number of erythrocytes, volume of hemoglobin, and values for hematocrit and mean
corpuscular volume (MCV) in both sexes of the 4.0% and 2.09% TMCH groups. The relative liver
weights of all groups treated with TMCH increased in a dose-related manner, whereas both absolute
and relative spleen weights decreased in a dose-dependent manner. Histopathologically, swelling of
the hepatocytes was found centrilobularly or diffusely in both sexes of the 1.0, 2.0 and 4.0% TMCH
groups, and decrease of the hematopoietic cells in the bone marrow was observed in both sexes of the
2.0 and 4.09% TMCH groups. In addition, atrophy of red pulp and white pulp of the spleen was found
in both sexes of the 2% and 4% TMCH groups. Based on these findings, it was concluded that the
MTD of TMCH in the diet is 0.59 because the dose level of 1.09% as well as 2.09% and 4.0% proved
toxic to some organs such as liver, bone marrow and spleen of treated mice.

Keywords : 1, 1-Bis(#-butylperoxy) 3, 3, 5-trimethyl cyclohexane, B6C3F1 mouse, subchronic toxicity
study, hepatotoxicity, hematotoxicity

(Received May 31, 1992)



=H#5 11, 1-Bis(t butylperoxy)3, 3

5-trimcthyl cyclohexane @

< v RITBI S 13580 e Bt R 43

5= S .5 T

1,1-Bis(¢-butylperoxy) 3, 3,5-trimethyl cyclo-

hexane (TMCH) i, _~ A Xy 2—nHIRE
T2 (3-2341) T, TR AT

NBR OB LR L, RRTLALARTLEIR

L a-4V 74 Y =e— - 2R >—DEEGH],
2AFVrHENEAMEE L L CTEMICHERI T
B7V—F T HNMETH B,

BO#EIC L 2 2MEHMRER TIL LD, B 7 »
F12.918g/kg? TH Y, Ames RETIIEHD
BE (GRRERT—7) PBohTns

A, FH L BT LR PR O KT —R
ELTERT YA RERBROTHARELT, <
7R B 2 EREHERRE KR L LN TRET
5,

FEEMR B L URHE

1. % &

TMCH (CAS No. 6731-36-8 : C,;H,,0.) 13,
Fig. 1 o bERE 24§ 54 F4ak 302, Kiz#
W, AFNLTNAI—N, 7uakiLh, BERLFIL
AR OMKWETH 5. EBRICIE, HAMIER L
) AFE L7 TMCH (#¥—~% 4 3M : #LBE 90% LA
1) 2w,

2. BYESURTFRE

iz B6C3F 1 e AMH L S0 L2 BA T +
—n ) 5—3 kY 6 EBICTEAL, 1ARNK
BIEbON G, LR 10ETD5FICmL 2.

EHAE L, SRS 24+1°C, BES5+5%, A
% 18 [\l/Fef, 12 MBI HFINLEYER
I TAFY, BIE R A—REA—F r—PIic 5 ¥
SEL, KBRREH 7 X —E28DY 7+ v
TEBv, B2 EEHRL .

3. EERFE

BE5ITRARS L, BREAR (CRF-1: HA

Fp—L A Y —8) #HwT, TMCH 4.0, 2.0,

H3C 00—C(CHa)s

HsC 00—C(CH3)3

CHs

Fig.1. Chemical structure of 1,1-Bis(¢-butyl-
peroxy) 3,3, 5-trimethyl cyclohexane

1.0, 0.5 B LU 0% EHERZ/ENL, 13:8MH
HICIRIE 27z, 7z, HOKIBKEK % B HICIEER
472, —MHERE & UTECTE A%+ SRER IR
FaEHRZEL, KBS I UEFEREIE 1 BRIEL 2.
FETEWIIRRAEERHIS, T EERIRHRE 13
B, T—FURETIC TR L, B - S
L7,

EESHII IR I B, N, BE, O, B O
B, BIE, HEE/IESIUCETROERZIEL
7o, BEBERIEERCmZ, FH XA §
738, B, B, KB K R B, BIazig,
IR, REHLRMK, FE, B, B (EH), BREY
>oofh, TEEE, FARIR, OBER OEM, BBE,
—F—RERIL, 10%PHERHFB RN CHUIST
BEL, By, <774 v aEEwdn L,
~<FxL) -ty (HE) RE2HEL, W
PR AR L 72,

BRL M DOWTI3, BEmMERGEER
(CC-150 : MHEEALTW) # AW, RIMEREK
(RBC), ~®7 vt i (Hb), ~~=F 7 v}
ft (Ht), FHARMERER (MCV) B L FHMER
% (WBC) OfiliE 217~ 7.
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RE, MmMEERMRAEES & CBESERE, Bart-
lett i THSBOBRE LT, FHBRNBEITIL,
—JCRE SRS AT, BHICEEEL RO
12 Scheffe B THHILBIRE 21T » 2. THFK
D41z 13, Kruskal-Wallis #: % v, EERICH
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1. ECOHES LU—BRIER

EBENOFECHEWIE, B5MMPIc 4.0% TMCH
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SPEFL 72,

—ffER & LT, BESMBEZAL T, M0
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Fig.2. Growth curves of mice treated with
TMCH for 13 weeks
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Fig.3. Food consumption change in mice treated
with TMCH for 13 weeks

Table 1. Food consumption and intake of TMCH in mice

Food consumption

Group (g/animal/day)

Total intake
(g/kg)

Daily intake
(g/kg/day)

Male Female

Male Female Male Female

4.0% TMCH 278 230
2.0% TMCH 3.17 256"
1.0% TMCH 3.59 3.06
0.5% TMCH 402 352
Control 548 6.17

60 65 544 593

32 3.1 293 283
1.5 1.7 136 156

0.8 1.0 71 86
/ / / /

LGB AR O B L 2o h - 72, 2513581
DERDER 25 &, HERBEOPHREMD 10%
LR OBEEIRICE > 2B e & 3 0.5%
TMCH #5800 &Th - 72,

3. iE g8 B (Fig.3, Table 1)

e B R APRME RIS 5\ T IERE 2 TS T R )41
SBIZEEL Vs, GRS, TMCH #1548 b
R BRBEIC A BF IR 257 L, TMCH 53
? 1 B—IE%4 7z ) OPLEET R ABERC L, %
T3 #5020 5 75%, HMETIZ 352 6 60% T, HEnE
X b TR OB LR b L.

TG & 0 #5108 h o) MR & B> F- 5 TMCH
PR E S E 25, MR KR nEIz Ty

-7z,

4, MBERFMIRE (Table 2)

Wit 2.0% TMCH #5 8 TRBC, Ht, Hb B
JUMCVORELE T AL, T2, D
2.0% TMCH #5825 wTid, WBCHOAZEL
WAHA L LTz,

5. FEE3EE (Table 3.1, 3.2)

TMCH #25-BE o0 Bt bt THF 2 B { B2 0 #xd
it ARABRN AR T iR A 2 b 1, M FFE
xf Hk o0 JHLAHBERY 2 Mg s A b iz, F 7,
TMCH #% 5 Ml S HNOMBERDTE LWL H 50
kAR, FARMEROFELRND 5\ 38m
Bimps A IC & 5 iz,

6. FRIBRIRE (Table 4)

ETEHTIE, e D 1%L oy TMCH #2052
TR LD FFRANER D A &, HETIE 4.0%
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Table 2. Hematological values of mice treated with TMCH for 13 weeks

Number RBC Ht Hb MCV WBC
Sex Group of 4 3 s 3
Animals (x10"/mm’) (%) (g/dl) (f1) (x10°/mm’ )
40%TMCH (2) 867 372 11.9 43.0 22.5
2.0%TMCH (10) 755%233 36.0+11.2* 11.8£3.5* 47.8+1.7** 25.0+11.6*
Male 1.0% TMCH (10) 960+ 62 49.2+ 32 16.740.8 51.240.9 38.2+12.1
0.5% TMCH (10) 1099%117 _56.4-0_" 6.0 17.0809 51.540.8 46.8+11.3
Control (10) 1034t 75 528+ 3.6 17.1X09 51.141.2 . .46.7+20.5
4.0%TMCH (2) 559 24.8 9.0 443 13.5
2.0% TMCH (10) 972+ 71 464+ 32 157809 * 4771091 ** 23.6+10.4
Female 109%TMCH (10) 1026186  50.4+ 9.2 15.540.7 ** 49.2+1.4 20.1+ 2.5
0.5% TMCH (10) 977+ 78 484t 44  16.8+07 49.810.5 18.3+ 5.2
Control (10) 1031£188 51.6+10.0 17.1+0.8 49.910.8 23.5£ 9.0

Data represent mean values + S.D.

* : Significantly different from control values at P<0.05.
** : Significantly different from control values at P<0.01.

Table 3.1. Absolute and relative organ weights of male mice treated with TMCH for 13 weeks

Group
Item
4.0% TMCH 2.0% TMCH 1.0% TMCH 0.5% TMCH Control
Effective No. 2 10 10 10 10
Body Weight 14,15 17.3511.64 ** 25.5941.31 ** 27.45+1.49 28.89+1.77
Brain 0.48 (3.9) 0.4910.02 (2.9 **) 0.5240.03 (2.0) 0.5240.03 (1.9) 0.4910.07 (1.7)
Salivary gl. 0.096 (0.68) 0.1410.03 (0.79) 0.211£0.04 (0.84) 0.2410.02 (0.87) 0.2410.02 (0.85)
Lung (R) 0.09 (0.64) 0.1040.02 (0.57 %) 0.111£0.03 (0.43) 0.1240.01 (0.43) 0.1310.02 (0.45)
L) 0.04 (0.30) 0.0540.02 (0.27) 0.0510.02 (0.20) 0.061+0.01 (0.22) 0.0610.01 (0.19)
Heart 0.098 (0.69) 0.1010.01 (0.58 %) 0.14£0.02 (0.55) 0.1540.02 (0.56) 0.15+0.02 (0.53)
Spleen 0.013 (0.09) 0.030£0.007 (0.17 **)  0.07310.010 (0.28)  0.087+0.020 (0.32)  0.088+0.020 (0.31)
Liver 1.06 (7.5) 1.1440.09 (6.6 **) 1.3840.13 (5.4 *¥) 1.3810.14 (5.0**)  1.1740.11 (4.0)
Adrenal (R) 0.004 (0.025)  0.00330.001 (0.017)  0.003£0.001 (0.013)  0.003+0.001 (0.009) 0.003:0.001 (0.010)
L) 0.004 (0.025)  0.003£0.001 (0.018) 0.00310.001 (0.013)  0.00240.001 (0.009) 0.002+0.001 (0.008)
Kidney (R) 0.10 (0.72) 0.1510.02 (0.86) 0.22140.02 (0.84) 0.2410.02 (0.87) 0.2310.02 (0.81)
L 0.11 (0.75) 0.1310.01 (0.76) 0.19+0.01 (0.76) 0.2140.02 (0.78) 0.2240.02 (0.78)
Testis  (R) 0.065 (0.46) 0.08810.008 (0.51 **) 0.1110.006 (0.42) 0.11+0.007 (0.41) 0.1240.01 (0.40)
@ 0.069 (0.49) 0.08610.009 (0.50 **) 0.1110.007 (0.42) 0.1110.005 (0.42) 0.11+0.01 (0.39)

Data represent mean values + S.D.
Relative organ weights are shown in parentheses (%)-

* . Significantly different from control values at p<0.05.
** . Significantly different from control values at p<0.01.

TMCH # 5.3 T, #tTi32.0% Ll o TMCH #
SR TCRBEOMRAUEMEICES 572 (Photo
). %7, 2.0%0 o TMCH # 5 CEBiNM
MAAEIEL B & 09 - A E8e & 7z (Photo 2).
B 5z, #TIR2.0%L Loy TMCH %58 T, #E
T2 4.0% TMCH #5585 iiis &
UM OB Mo mBE N, £ofl, MG
LT, FE—4YBROMAEM0 ) ERRE & O
DRV AY, T2 2.0% 8L koo TMCH #%

L#ee, #MTiz 1.0%L o> TMCH %58 Tl
LRz,

FETBNC 5T, HETEB) & RIER o ML FLAsRE
S,

e

AN

it

ARBRICBW LN oRnd: & Rl lE A
2D b, TMCH DIF~DOFEREATREE S fLiz,
{b2EE s B, AT o FUL L 722 hexachloro  cyclo-
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Table 3.2. Absolute and relative organ weights of female mice treated with TMCH for 13
weeks
Group
Item
4.0% TMCH 2.0% TMCH 1.0% TMCH 0.5% TMCH Control
Effective No. 2 10 10 10 10
Body Weight 1240 16.6110.95 * 19.03+1.14 19.7610.76 21.3741.72
Brain 0.47 (3.8) 0.48+0.02 (29 %) 0.51£0.01 (2.0) 0.5210.01 (2.6) 0.541£0.02 (2.5)
Salivary gl. 0.09 (0.69) 0.1110.02 (0.68) 0.1310.02 (0.84) 0.154+0.02 (0.75) 0.16:+0.03 (0.73)
Lung (R) 0.08 (0.63) 0.1040.03 (0.58) 0.12+0.05 (0.65) 0.16+0.06 (0.82) 0.1310.03 (0.63)
@) 0.03 (0.27) 0.05£0.02 (0.30) 0.05+0.03 (0.28) 0.0910.04 (0.43) 0.0610.02 (0.28)
Heart 0.09 (0.71) 0.1010.01 (0.58 *) 0.1010.01 (0.55) 0.1110.01 (0.57) 0.12+0.01 (0.57)
Spleen 0.020 (0.16) 0.03810.007 (0.23 **)  0.05910.009 (0.28) 0.070+0.006 (0.35) 0.07410.013 (0.34)
Liver 1.33(10.7) 1.1110.07 (6.7 **) 1.0810.10 (5.4 **) 0.9810.14 (5.0) 0.9610.10 (4.5)
Adrenal (R) 0.003 (0.024)  0.00310.001 (0.017) 0.00310.001 (0.017)  0.004+0.001 (0.021) 0.00410.001 (0.021)
@) 0.002 (0.020)  0.00310.001 (0.020) 0.00310.001 (0.017)  0.004+0.001 (0.020) 0.00410.001 (0.016)
Kidney (R) 0.11 (0.86) 0.1310.01 (0.78 *) 0.15+0.01 (0.84) 0.1610.01 (0.83) 0.1740.02 (0.81)
@ 0.11(0.88) 0.1210.01 (0.73) 0.14£0.07 (0.71) 0.1510.01 (0.76) 0.16+0.01 (0.76)
Ovary (R) 0.003 (0.024)  0.00510.002 (0.028) 0.00640.001 (0.031) 0.008+0.002 (0.038) 0.00810.001 (0.036)
@) 0.003 (0.024)  0.00410.001 (0.026 *) 0.00610.001 (0.031)  0.00810.002 (0.039) 0.00910.003 (0.043)
Data represent mean values +S.D.
Relative organ weights are shown in parentheses (%)
* . Significantly different from control values at p<0.05.
** : Significantly different from control values at p<0.01.
Table 4. Histopathological findings in mice treated with TMCH for 13 weeks
Dose 4.0% 2.0% 1.0% 0.5% 0%
Sex Organ Finding No. of 2 10 10 10 10
Grade - t+++ -t +++ - -t =&
Salivary gland atrophy of acinar cells 0200 5500 100 90 100
Liver swelling of hepatocytes, diffuse 0002 10000 100 100 100
swelling of hepatocytes, centrilobular 2 0 0 0 03 6 1 46 100 10 0
Male Pancreas atrophy of acinar cells 0200 5230 100 100 90
Spleen atrophy of white and red pulp 0011 2420 90 100 90
Bone marrow  decrease in hematopoietic cells 0002 0460 100 100 90
congestion 0110 4600 100 100 90
Salivary gland atrophy of acinar cells 0200 5500 82 100 100
Liver swelling of hepatocytes, diffuse 0002 7011 100 100 100
swelling of hepatocytes, centrilobular 2 0 0 0 21 51 37 100 10 0
Female  pancreas atrophy of acinar cells 1010 4420 63 90 100
Spleen atrophy of white and red pulp 0010 8000 90 100 100
Bone marrow  decrease in hematopoietic cells 0020 1900 100 100 90
congestion 1100 7300 100 100 90

=: within normal limits, *: slight, +: moderate, ++: severe

hexane IZ 8\ Tid, P-450 HEFEIC L 2 Mk
EAH, F 7z cyclohexanone (2B W CIIFHEIZD
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Diffuse swelling of hepatocytes of ma
female mouse fed diet containing 4.0%
TMCH for 13 weeks. H. E. stain X100

Photo. 1.

Photo. 2.
congestion in the bone marrow of a
male mouse fed diet containing 4.09%
TMCH for 13 weeks. H. E. stain x40
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X DNA BE3z4EHS, BEGE %2 L - cyclohexano-
ne TRPBEREEE P|ESNTDE, Zh
LOHELMET 2, TMCHOFH#EE,

DNA Bz 360 MHEMA R E L5 45, TR
MBIC B\ CHIBERIHIEE O B IR E RS L U
RS HEMBSNCHFERZ RS U o T Eh D,
HiLO DNAREEN AL 5T, TOMOBF LS
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Fofl, WIREMOTERS & USTTIROEHIL,
Meffeic FIAREE SRS & NLtnhY, RIEVED L H (5
LTwhkd o2l kb, 245 DORTRIZIRIESE
o & BRI RN T AN e B b e S ne,

Pk, AR, S TMCH 0 X7z 231N
BEHE, FBIURMEEZ b, ZoAERE
20T L2 TR A v, TMCH #fF~n#E
Rtz L TwaZ e b, &) EMOIERERIC
BOTRERESEEICLD, IV ERBETCHZEREH
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B OHe BRI 51 2 RTENIN & SefEAI Iz oV T
(I - SRS — - T AEL

A Study of the Relationships Between Exposure Periods and

No-Effect Doses in Repeated Dose Toxicity Tests

Yoshitaka Aida, Eiichi Kamata and Masahiro Nakadate

In the risk assessment of chemicals to humans, it is a very important step to determine no-observed
-adverse-effect-levels (NOAEL) or lowest-observed-adverse-effect-levels (LOAEL) from animal

experiments.

Recently, short-term screening tests, such as 28-day repeated dose toxicity test, are carried out in
accordance with the regulative guidelines for the safety evaluation of chemicals. However, many
problems still remadin in the risk assessment to human based on short-term toxicity studies. For this
reason, we studied the relationships between the exposure periods and NOAELs or LOAELs in
repeated dose toxicity tests using available test results of 18 halogenated compounds.

The ratios between each NOAEL or LOAEL of short-term tests (14, 28 days, 13 weeks and 6
month) and those of long-term tests (longer than one year) were calculated on the basis of same
animal species, route and toxic effect. From this study, it was considered that exposures above 13
weeks were needed to satisfy the present safety factor considerations for setting an acceptable daily

intake (ADI).

Keywords : exposure period, NOAEL, LOAEL, safety factor, uncertainty factor
(Received May 31, 1992)

L ®» I

BR3E&, FR3E, LRERITE, &Mkt KEM
L2 PL, RESHRLEWITE, SHSRO0EY
Bz BRI EEL Tn 3, B, SRS
BT 22777 7—F~—27TH 5 RTECSY iz
3 11 THE NI N TE Y, FEEHINT
w3, UL, R FHET o0 +5hT—25
DHLILEWIRSNTEY, L NWHRIAEER
S 7z DI RO EA KD LT 5, —
iz, e b ToREWEHRT B 26D AD]
(Acceptable daily intake) i3, v FHBWiI=
7 2 & v 7218 iR B NOEL (NOAEL #
3\ it LOAEL) #RBUCEEHRE (TSR
2EELEHE NGy, BESEERBOEE W
BaH, BAnBUERBRoT—2 2%z, 3LIcE
SRR S L TCADI R E N AL 5 5.

F 72, OECD m#MRBA 4 FF74 2 iz kg,
—ElDBERBRICHEGEROEHEFEHL LT Ly
Litw, T, L OWHOHHEEHELIZT
7200, RBRoOMFb» LETH ), FHEECE
W HT 2 ROTEE NI IV EHINLEY
HOHIFHLRD LN T, L L, HFHERBROH
FAbd 5 M HSWEOHIFRIZ LY, BIERBRE
ROBEESRT T2 E0E2505, 40, #
F 5 1T R BRI 350 (AL 0 K4t SEAT
DEEICHWLN TV 2 EefHE+REL, RREko
A ) WY 2 RELFIZ W, BEENHE
RET— 9 2 HOBEL 2.
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1. REEHS L UVBERILEY
18ar~a7 bz EIRL, Zhsn{bdw
RS & 2R R BT £ U. S. Depart-
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ment of Health & Human Services #*%&{TL T\
% Toxicological Profile 3 ) — X X DB L,
DB E ML 72231 (Table 1), Zo#kh
KEBHFRE DR L TV 2L 0Ye &M EHE
XETHY, BFOHERBELU>WT, #ER
B#EHICRlS 5 T CoB Tz WS
HL, 204K &2 NOAEL % v iz LOAEL
ZRHEL T3,

2. BMBIUIREER

BSE LB RN N O AR Sy & 1S L AP AL i
KRBT, BRERBIIEORYE GaEl, B, KK
HHWIIIRARFZOEREE G OBKE L vz,

1. BHvE

NOAEL H 2 |3 LOAEL o fR#t & L RIS
N e ENT 188 Toxicological Profile 4543 ¥
L7809 b, Zeff Ml b To
ADI %M@ LA 2 boo & LTI, W, M ik
F, WL, MEORESR, MABRERR, RIMUCHTY B
WREIRL, fE2FtE, B, A AMEORK
1T 72,

Table 1. Chemicals and the references

Chemicals References
Chloromethane 3)
Chloroethane 4)
1,1-Dichloroethane 5)
1,1-Dichloroethylene . 6
1,2-Dichloroethylene 7)
1,2-Dichloropropane 8)
1,1,1-Trichloroethane 9}
1,1,2-Trichloroethane 10)
2,4,6-Trichlorophenol 11)
1,1,2,2-Tetrachloroethane 12)
Carbon tetrachloride 13)
Pentachlorophenol 14)
Hexachlorobenzene 15)
Bromodichloromethane 16)
Dibromochloromethane 17)

- Tribromomethane 17)
Chlordane 18)
Toxaphene 19)

Assumption :

4. B2BHEE

—IRLL E il R L BSRTR Lo, KE
FERBGHT O RERTRE T b TV 2 £ 7RI
714 Hi 5 & 071338, OECD e R Bt
B X URPENLESETED 5N T3 EFWRH D
28 HRE, 26U 6 7 A2 RBMMO SO E
Wel, 14 BRERZICIZS B0 14 B, 28 AME
T 32 S 758, 13 AMEFICIE 103825 16
8, 67 ARSI 2282 5 30 AMERo# Y
R ZNENSHEL, 272, FA—{b&%, F—
Thipke, W—i58% T, RIERFOBRRE {5
WM oE#EFRIcEE L 2RBRR ML, &8
MR 7T s Uiz, Ll AS0pCid &85
W%, 148, 288, 1338, 6 Y AB L UERME
FEFHBT 2 (Table 2).

5. S

Lot R EEt cR—{L&%, R—&
kR, F—%58N T, BUEEORE & &3R5
Mlog#HfizaMBL, WHo>NOAELH % Wi
LOAEL it %3k (Fig. 1), ZolbicowTskse
%8 & »lt#k, NOAEL & LOAEL, =72k F v
b, BOfECIRARBZORKL2ITo 2. b, &
SEOMWBNZNL T 4 v & v — DR FEHEEZ AT
MEEIT- 1.

22 S

AT RS LR L D kL, &%
TWRMcoFL, 88806 2 AERRED
BED A, ZoRRPEICaHINEY T

Table 2. Number of samples in each ex-
posure period

Exposure period group No. of samples
5 - 14 days 14 days 73
3 -7 weeks 28 days 13
10 -16 weeks 13 weeks 89
22 - 30 weeks 6 months 8
more than 52 weeks _ long-term 117

Same chemical, route of exposure, animal and toxic effect

Calculation formula :

NOAEL (or LOAEL) for 14 days, 28 days, 13 weeks, 6 months

NOAEL (or LOAEL) for long-term study

Fig. 1. Calculation method for the ratio between short-term study and
long-term study of NOAEL or LOAEL
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LaHTicHa e Bhido -7z, Z0LI 5k
HOTF TUT O£ Rz,

1. 2EMESDLL-SMEBR

Fwv b, e7ANENRSB L VRAZHEICLS
EMH%n NOAEL, LOAEL & # 0t & 551
@ NOAEL, LOAEL #hFh ezl 229~
TOFRREREICHW L 12, BSERRICNT %
RBWM o NOAEL & 5\ ix LOAEL ) e % # 5t
L7z ¥R, £k 95% (174/183) #1045 TF T
HY, £NIH81% (159/183) »*3HBLUT TH »
7z, 72, Y HEBEBETRZOR»10E2H2 5
LOH11.0% (8/73), 28 HEIHRZTIZ7.7% (1/
13) &bl 13BBL 60 ARERZEN T L
—7Tl3 & 112 NOAEL & %\~ |3 LOAEL o Hof
10F2B2EHIAGN -2, F/2, 138
BEOBRMTIRZOLH IHELTH82% (73/89),
6 7 AT TIE 100% (8/8) L¥Ricabnl. &
R ERB D NOAEL » 523 LOAEL & 9 /b

BV, TZ%bb, ZTONF1UTOHEEH»6HA
FBTEDOEM T 62.5%, 13 HAFTFEORKTY 31.5%
Hsh oz (Table 3, Fig.2, 3).

2. NOAEL & LOAEL ®tt#;

_EEE&F % NOAEL & LOAEL 24 Tatf L,
WHEND W 24T~ 72, 28HBL U6 2 ARFETR
Wt TNE LU T B EGHIITR b5 12 DT,
U HBEUCIBHEZOEREICD>WTHELL, Z
DR, RYIZEZEE 4 BB L 138EZEN NOA-
EL » % {2 LOAEL » }tiz, LOAEL ¢ NOAEL
T—ENHBHZRET, MEENLREELRE
7» 72 (Table 4).

3. SwbrewrADLE

NOAEL & LOAEL o it#k & Ffkic 28 HB k¥
6 W ROV TS, 148, 13HEED
B THhEE L2, ZofE, BRI L 14
HB L 13 85%ED NOAEL » 52 LOAEL »»
s, v b EReTACIEUTOY Y 7 uh

Table 3. Ratios on NOAEL or LOAEL between long-term and
each exposure period study in rats or mice administered
by oral or inhalation exposure

Duration of exposure

Distribution of ratio (NOAEL or LOAEL)

No.of samples <1 1=<~=<3 3<~=10 10<

14 days (5-14 days) 73 15 38 12 8
28 days (3-7 weeks) 13 2 5 5 1
13 weeks (10-16 weeks) 89 28 45 - 16

6 months (22-30 weeks) 8 5 3

Percent of the distriribution
in each ratio

80

oV

&40

14 days 28 days

Exposure period

13 weeks 6 months

\ 20
N

<1 Ratio of NOAEL or LOAEL

1=~=3 (Each exposure study
3<~=10 /long-term study)

10<

Fig.2. Distribution of the ratio between long-term and each exposure
period study in rats and mice administered by oral and inhalation

exposure.
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Number of the distribution
in each ratio

50

40

il ”

30

20

N

14 days 28 days 13 weeks 6 months

Exposure period

10

0

<1 Ratio of NOAEL or LOAEL
1= ~=3 (Each exposure study)
3<~=10 /long-term study)

10<

Fig.3. Ratio of NOAEL or LOAEL between long-term and each study in
rats and mice administered by oral and inhalation.

Table 4. Comparison between the ratio of
NOAEL and LOAEL in rats or mice
administered by oral or inhalation

Distribution of ratio

Exposure No. of (NOAEL or LOAEL)
period samples =3 3<~=<10 10<
NOAEL
14 days 41 32 7 2
13 weeks 68 58 10
LOAEL
14 days 32 21 5 6
13 weeks 21 15 6

Table 5. Comparison between test animals
administered by oral or inhalation
in the ratio of NOAEL or LOAEL

Distribution of ratio

Exposure  No. of (NOAEL or LOAEL)
period samples =3 3<~=<10 10<
Rat
14 days 25 16 4 5
13 weeks 51 40 11
Mouse
14 days 48 37 8 3
13 weeks 38 33 S

EF S Aabnizd, HEENEAERERTRS LY
-7z (Table 5).

4, BORBCRARZRTOLLE

BORTE L MARTBORK 2 i L 223546, #st
AT TS kd o2, LrL, ROEHED
RECIR14 BB LB AR T 10E%
BTLod 14 BREZET2% (8/38) A6, BRA
ARTHUHEBICBBREFZELCENRE LR

Table 6. Comparison between routes of admi-
nistration in the ratio of NOAEL or
LOAEL for rats or mice

Distribution of ratio
(NOAEL or LOAEL)
Exposure period No. of samples <3  3<~<10 10<
Oral

14 days 38 21 9 8
28 days 8 5 2 1
13 weeks 43 35 13
6 months -
Inhalation
14 days 35 32 3
28 days 5 2 3
13 weeks 38 35 3
6 months 8 8

L 104552 5 bDIEA LS - 72 (Table 6).
ERB LU

AL LI, REHM L NOAEL H % i3k
MEERER (LOAEL) ofE%2H~N, YA 7
OBz B 3 N3 L& FEOR LS L URIERD
BWHFEMMIIc W TRETL 2.

2EBBLU6 S AMICHEINIHERBROK
gHrl, ZoREREHHIzOVWTOREIHa &
BE2 7w, REBRUHo&EE2ELT, EEE
BRERIZ KT 5 NOAEL 5 v i LOAEL b %
METL -85 R, 95% (174/183) »*1045LLF, 87%
(159/183) #*3{HELUT TH -7z (Table 1), F 7,
1B3BBLU6 ARREFZOTIN—7TI E b
NOAEL % %\ {3 LOAEL @ A7 1015 £ 8 2 2 1%
Biiashiehr o7,

3% iz, NOAEL & LOAEL o i 8, NOAEL &
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LOAEL # 4 b¥ 2 EAIC2DWT=TRETy
e, BORFLRAZRBZENLBIZOWTHREL 2
LA MNLFENERAELN -2, L2L,
By LI ARBEN I TR, BARBTIIESE
BRI NS 2 EMEZED S 10U LN LI
AbLNh-ld, OGS TIR2AMRE T2
% (8/38) 10U ETH -2, 72, 67 A%
BOIRKTT 62.5%, 13 ARFZDOELTD 31.5% D
YRR TREMBEZEARBRHONOAEL 5 3 il
LOAEL &) 4 /S WlTH - 72,

BRI b Pz BT 5—HFFEGE (ADI)
27y Fddnid=r A FH2ENRERER LD
Kb b B EEMERME (NOEL, 484 E 88 (NO-
AEL)) #R4&RE (FHEERE) THl-7fEe L
TEKH LD, LB EIIKRE FDA D&
winth, XEHERWED b I aSEAYOR S
FHE I IV L N DB RN TH ), Z0it, FEHD
BB s L CEIBSBETLHVLNE L) IC T »
7220, ZoOBEW LN Hef i e P L EREY
HoZEoZz L T10, b MoBiT s REikss
EHLTUHE5EZ N5, -7, EFTORE
MY 27— 2 & ) Ked &5 72 NOEL Ti3
Zoftik 10 TEY, BWEROERLNELAL
NOELzxL T3 Z ol % 100 TH-TC, £ %
NADI gL S, F/z, BMHERERS LW
AR L DS L7 NOEL Tk &
L5210 D% ENT 52, Lal, Hobh
REMRBROEREICE > TRELIZ2H 6 5D
BT ENDEELH 52,

LR 10 Y, HAMHMENL, S ADI % 3%
ET AT EN S LTI, SHDHERY S
13 MB L6y HHEZETIZ100%, &E%EL
T 9B5%H T DHEHBICA-> Tz, i, 6 7 A%
FTETIRITRTIFLUTTHY, 62.5% TRIFRFED
NOAEL & 2 W2 LOAEL & D {1 o iliTH » 72,
Lo L, FMHoEy 14 BRESHFE TR 4015,
28 HIMJRFETL 2042 2 508sb -7, HLlo
R, BHESECERIALEOELREE MV 5 b
HETEHTEIHRIBLNGLEEL D, 112,
6 # A#FBU OB TIHIZITRPAFEDER DK
BERBHCEMETE 2D EERZ LND, kB,
IR L » TR RAEEOHMRAR LI D L 138
75N 6 7 AHZBEOEERBOKEL» LELN
% NOAEL & % iz LOAEL B {EDFH A5/ & Wi
bE{abnt,

UEn &Sz, 407> ~a s AuEnati
HWRERET L, ADI ZH W /-7HfilIC 5 Tht
LIEBUE E ROV BRI 13ARETH-
7z, 2560z, NOAEL & LOAEL, v bt &=w A
DHETIRAL P LEIALN LN &b b, FH
REBELTINL 2RAIT20Fz w2 Bbi s,
7, BOLRSTREBYMOE W 14 B Tl
40 1%, 28 HHIFETH 201522 20I0°H - 7z,
L2L, RARHZTCRENEZELHMTL 105428
ZHPlR & 6otz ZHIZIRASRZRNHER
BROBHCHW LN 5 FEBRER, Z0oWHO%EAL
FHURIZ L VREEND 2o, KELIELDED
Ao ltbntEbhs,
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Flower Bud Differentiation and Development of Opium
Poppy (Papaver somniferum L.) 11
Effects of Daylength and Temperature

Toshiro Shibata, Tadakazu Miura and Yoshio Hatakeyama

We investigated the effect of daylength (from 9 to 15 hours) and cultivation temperature (from
about 13 to 25C) on flower bud differentiation of three strains of Papaver somniferum L. cv. Ikkanshu,
which have been cultivated in Nayoro (Hokkaido), Tsukuba (Central Honshu) and Nagasaki
(Kyushu) for the last a few decades.

1. The experiment on the effect of daylength on flowering revealed that the longer the photoperiod
was, the earlier flowering occurred.

2. Flower bud differentiation was observed at temperatures of 20°C or less but never at 25°C, and
it was more quickly induced at lower temperatures. Futhermore, we also found that the potimum
temperature for flower bud development following differentiation was 20°C. From these findings, we
reached the conclusion that this species has thermosensitivity.

3. Flower bud differentiation clearly occurred later in the Nayoro strain than in the Nagasaki
strain or the Tsukuba strain. This seems to indicate that the Nayoro strain is a different ecological
type from other strains.

4. When we compared the size and dry weight of the capsules, which are known to be closely
related to opium yield, the capsules of the Nagasaki and Tsukuba strains were considerably smaller
and lighter than those of the Nayoro strain. This is attributable to the fact that flower bud
differentiation occurred at an early stage before the achievement of sufficient vegetative growth in the
Nagasaki and Tsukuba strains.

Keywords : Papaver somniferum, photoperiod, flowering, thermosensitivity
(Received May 31, 1992)
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Fig.1. Mean air temperature at each 10-day
period of month in greenhouse during
cultivation

O ; Maximum, ® ; Minimum

Table 1. Experimental design

Date of temperature treatment®’

(Period)

Plots Sowing date
15C Jan, 14th, 1991
20C Feb.15th, 1991
25C Dec. 8th, 1990

Non-treated?® Dec. 8th, 1990

From Jan.22nd, 1991 to Feb.19th, 1991 (28 days)
From Feb.22nd, 1991 to Mar.19th, 1991 (25 days)
From Dec.14th, 1990 to Jan.22nd, 1991 (38 days)

1) In the growth cabinet under 15 hours photoperiod supplemented by 40w
incadescent lamp. Before and after treatment they were cultivated

in the greenhouse.

2) cultivated in the greenhouse under 15 hours photoperiod supplemented by
40w incadescent lamp (light intensity was 60 lux).
Mean air temperature during cultivation is shown in Fig.l.
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Fig. 2. Effect of daylength on flowering of Papa-
ver somniferum L. cv. Tkkanshu

—— Expanded leaf position on the stem
------ Plant height

O ; 15 hours photoperiod, 2 ; 12 hours,
0 ;10 hours, x ;9 hours

F ; flowering period
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Table 2. Effect of temperature treatment on young seedlings cultivated in 15
hours photoperiod on flower bud differentiation and growth of
Papaver somniferum L. cv. Ikkanshu

Strain Days from Expanded leaf Plant height Leaf No.
germination to position on the at flowering at flowering
Plots flowering stem at flowering (cm)
Nayoro
15°C 73.2%3,3* 21.6+0.9* 87.4% 7.0° 10.2x0. 4
20C 75.8+5.1° 26,0%1,9% 87.3£10.8° 14.3%3.1°
25C 107.3%+1.8° 32,8+4,0° 101.5+15, 3" 12,3%+2.5°
Non-treated 95.3+3.3° 27.8%£1,1° 78.2+15.86* 12,041.0%
LSD(p=0.05)*  3.87 2.65 16.6 1,80
Nagasaki
15°C 53.0x2.5" 12,5%0,8* 54.6+6.4* 7.56%£1.1**
20°C 51,5+2.1¢ 14,0+1,6° 50,9=x5.1* 8.5%+0.6°
25°C 91, 7+1,.2¢ 28.2+0,8° 73.6£3.7° 14,.0£1.6°
Non-treated 68.3%2.3% 12,8+£1,0%® 56.4+4.6* 7.1%0,4*
LSD(p=0. 05) 2.85 1. 47 6.3 1,19
Tsukuba
15C 52,8+2, 4" 12.86+1.1° 53.0£86. 4° 7.6+0.9°
20C 52,56+2,.4" 14,0+0,6° 54.0x2.3" 9.2%1,0°
25C 92.3x1.2° 26,0+1,0¢ 63.8x7.4° 13.6+1,1¢
Non-treated 66.0+2.1% 11,4+0.6°" 45,5+2,3* 6.0x0"
1SD(p=0. 05) 1,177 1.08 5.8 1.04

Each value is nmean of 6 plants % standard deviation,
Values with different superscripts are significantly different from each other.
1)represents least significant difference at 5 % level.

NS;not significant at 5 § level,

Table 3. Effect of temperature treatment on young seedlings cultivated
in 15 hours photoperiod on growth of Papaver sommniferum L.
cv. Tkkanshu

Strain

ms\

Size of capsule(cm)?’

Dry weight (g/plant)}?

Diameter Length Capsule Leaf and stem Root

Nayoro

18C 2.78+0,08 5,83+0.37 1,76+0.47 4.37+1,28 0.49%0,19

20C 2,73+£0,55 5.05=+0.80 1,63+0.81 4.18+1.37 0.45%+0.23

25C 3.08+0.60 5.50x0.68 1,98+0.75 5.38%+2.35 0.682%+0,34
Non-treated 2,29+0.39 4.76+0.66 1,07+0.52 3.86+1.44 0.35%+0.16
LSD(p=0.05) "’ NS NS NS NS NS
Nagasaki

15C 1.82+0.25* 4.15+0.53* 0.68+0.33* 1.22+0.48* 0.11+0,05*

20°C 1.86+0,19* 4,15+0.19* 0,64+0.31* 0.98+0.26* 0.10%0,37"

25C 2.53+0.26% 5.05%x0.44> 1,51+0,35% 3.05+0.68* 0.36%0,11*
Non-treated 1.76£0,23* 3.90+0.33* 0.64%£0.11* 1.04%0.34* 0.10*0.06"
LSD(p=0. 05) 0.296 0.509 0.312 0.601 0.038
Tsukuba

15°C 1,7140,16° 4.05%0,51% 0.56£0.18°% 1,14+0.50° 0.10=0,04"

20°C 1.940,15% 4.35%0.40% 0.83+0.16> 1,09+0.13* 0,13%0.03"

25C 2.23%£0,32° 4.92+0.49° 1,15+0,39° 2,33+0.68° 0.23%0.07°
Non-treated 1.3940,14* 3,32+0,21* 0.40x0,07* 0.57%0.10* 0.04%0.02*
LSD(p=0.05) 0.260 0.540 0.282 0.516 0.058

Notes are the same as those in Table 2.
2)0n the 15th day after flowering.
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Table 4. Effect of temperature treatment on young seedlings cultivated in 15 hours photo-
period on apical flower bud differentiation and development of Papaver somnifer-
um L. cv. Tkkanshu

Tempera- T days after 14 days after 21 days after 28 days after
ture treatment treatment treatment treatment
treatment Seedling Flower bud Seedling Flower bud Seedling Flower bud Seedling Flower bud
Strain age stage age stage age stage age stage
15%C
Nayoro 2LV - 4L - ' 6L ND 5 7~8L ND :3
A~B:4
Nagasaki 2L - 4L A~B:2 6L C~D:3 6~17L -
B :3 D :
D~E:1
Tsukuba 2L ND:5% 4L A~B:1 6L ¢ :1 6~1TL G :2
B :3 C~D:2 I :1
F~G:2 K :1
. L :1
7 days after 12 days after 20 days after 25 days after
treatment treatment treatment treatment
20%C
Nayoro 2L - 4~5L ND :5 7L ND :5 8L ND :3
Nagasaki 2L - 4~5L ND :5 7L ‘JD 11 7L D~E:2
B:2 G 1
D:2 G~H:1l
D 51
Tsukuba 2L ND:5 4~5L ND :5 7L ND 2 7L -
A~B:2
C~D:1
9 days after 14 days after 22 days after 38 days after
treatment treatment treatment treatment
25%C
Nayoro 2L - 3~4L - 5L - 10L ND:5
Nagasaki 2L - 3~4L - SL - 7~8L ND:5
Tsukuba 2L - 3~4L - 5L - T7~8L ND:5

Table 4. (continued)

Tempera- 8 days after 14 days aftér 22 days after 38 days after
ture treatment treatment treatment treatment
treatment Seedling Flower bud Seedling Flower bud Seedling Flower bud Seedling Flower bud
Strain age stage age stage age stage age stage
Non-treated
Nayoro 2L - 3~4L - 5L - 10L ND :2
A~B:3
Nagasaki 2L ND:5 3~4L - SL D 5 7~8L H~1:1
KE~L:2
L :2
Tsukuba 2L ND:5 3~4L . - 5L B :1 7~8L I~J:2
C~D:1 kK 1
D 3 L :3

1)indicates expanded leaf position on the stem.

2)Numerals indicate number of plants. Capitals indicate degree of apical flower bud
differentiation and development,and details of them are as follows. ND;undifferentiated
(Photo.1-1), A;differentiated, B;bud elongated(Photo.1-2), C;sepal primordia(Photo.1-3),
D;sepal formed, E;sepal elongated, F;sepal elongated further, G;petal primordia(Photo.1-4),
H;petal formed, I;stamen and pistil formed, petal elongated, J:petal elongated further,
“stamen elongated, K;stamen elongated further pistil growing, L;stamen elongated further,
pistil growing further(Photo 1-5).

IR D &, AFRBFEERHTICEY ARFRIBIEFFEIBN S LBl T3
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Differentiation and growth process of apical flower bud
1; stage ND, 2 ; stage A~B, 3, stage C~D, 4 ; stage G~H, 5 Stage L.

Photo. 1.

Bars represent 0.1 mm.
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Fungi Isolated from Diseased Medicinal Plants

Toyozo Sato, Masahito Matsuhashi and Osamu lida

One hundred and forty-four fungal isolates were obtained from diseased Paeonia albiflora Pall. var.
trichocarpa Bung., Astragalus membranaceus Bung., Lithospermum erythrorvhizon Sieb. et Zucc.,
Ledebouriella seseloides Wolff and Bupleurum falcatum L. which were collected in the test field of
Tsukuba Medicinal Plant Research Station, National Institute of Hygienic Sciences. Most of them
were identified into 15 genera containing 8 species. Fungal species presumed to be pathogens of the
host plants were as follows: Cladosporium paeoniae, Pestalotia paconiicola, Glomerella cingulata,
Hainesia lythri, Guignardia sp. and Alternaria sp. from P, albiflora, Fusarium spp., Rhizoctonia spp. and
Neocosmospora vasinfecta from A. membranaceus, Colletotrichum gloeosporioides from L. erythrorhizon,
Rhizoctonia sp., Fusarium spp., Phoma sp. and Pyrenochaeta sp. from L. seseloides, and Fusarium sp.,
Alternaria alternata, Phyllosticla sp., Phoma sp., Phomopsis sp. and C. gloeosporioides from B. falcatum.
Roots of B. falcatum were found to be parasitized by Meloidogyne sp.

Keywords : medicinal plant, fungi, Meloidogyne sp.
(Received May 31, 1992)
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&1 28~32X6~8 um,

3)  Glomerella cingulata (Stonem.) Spauld. et
Schrenk (Colletotrichum gloeosporioides Penzig)
(35, 2] (S-8, 9) [ WHIZIKA YV —Tb D\
BATHEICED Lo Twi, Fojikid B,
BR~TERE 2 WL W07 F 23, T0 9134k
fo, SEAFE#WNAL, ZARE~MNE Foo T
I E i L 22 B A v LS, HiAmiE, fm,
K& E1314.5~16X5~6 um, 4T i3 HifHAa,
eql, TR, WidmAA VTR, k&
%13 11.5~17%4.5~6 pm.

4) Hainesia Iythri (Desm.) Hoehn.® [3E] (S
-11)  HSEIR AT ARDIGESZ L IRET, W
~ RGN D HEEL Tndz, Z o/l flk
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Lesions on upper surface of leaflets of Paeonia albiflora
Symptoms on main roots of Astragalus membranaceus
Symptoms on leaves of Lithospermum erythrorhizon
Symptoms on foot of Ledebouriella seseloides
Symptoms on a stem and leaves of Bupleurum falcatum

Symptoms on a foot and upper part of roots of B. falcatum, and its root galls (arrow) caused by
Meloidogyne sp.
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Table 1. Fungi isolated from diseased medicinal plants

Host plant iSs%lllzggi%r? f Fungus isolated Ng&g?gs()f
Paeonia albiflora leaf, stem Cladosporium paeoniae 13
var. trichocarpa leaf Pestalotia paeoniicola 1
leaf, stem Glomerella cingulata 6
(Colletotrichum gloeosporioides)
leaf Hainesia lythri 10
leaf Guignardia sp. (Phyllosticta sp.) 3
leaf, stem Alternaria sp. 4
stem Unidentified 1
(subtotal 38)
Astragalus root Fusarium sp. (oxysporum?) 3
membranaceus root Fusarium sp. (solani?) 3
root Rhizoctonia sp. (solani?) 3
root Rhizoctonia sp. (binucleate?) 2
root Neocosmospora vasinfecta 1
(subtotal 12)
Lithospermum leaf, stem Nigrospora oryzae 8
erythrorhizon leaf Colletotrichum gloeosporioides 7
leaf, stem Fusarium oxysporum . 4
leaf Unidentified
(subtotal 21)
Ledebouriella foot Rhizoctonia sp. (solani?) 4
seseloides root Fusarium sp. (oxysporum?) 8
foot, root Fusarium sp. 3
foot Phoma sp. 1
root Cladosporium sp. 1
foot Pyrenochaeta sp. 1
foot, root Unidentified 10
(subtotal 28)
Buplewrum stem Fusarium sp. (oxysporum?) 13
Sfalcatum » leaf, stem Alternaria alternata
leaf Nigrospora oryzae
leaf Phyllosticta sp. 1
leaf Phoma sp. 16
stemn, root
leaf Phomopsis sp. 2
leaf Colletotrichum gloeosporioides 6
(subtotal 45)
Total 144
DFETFRT, & Ih b LSRNFETHIRE BN 5) Guignardia sp. (Phyllosticta sp.)® [3%] (S-

MRS E LTz, R nes, Wi, i 12) Mz BB I Iz D Loy, Mz
BT HRRRY), KEZF6~9X1.8~3 um, LT, F0 93, MR T, Fo )il
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At~ = AEF, NBEOITL ~ BRI F5°F
05 RO S| E N, SETIRIEERE~
BT, mic 1 A0 v bk ER 2 L b, BN
B, 4Efs, KES{39.5~11.5X6~7 um,

6) Alternariasp.” [, %] (85-4, 5) ! Wiz
BES~TRIB A, SOPHARDETIER. SEFIIEG,
ARSI, ¥ ~Blz AR CeaETHER
HWHL Tz, BB T 22 L b1,

FRFATE L EEL2L LK THIN, 38
EGIE NI, 205 b 1kofEy L2,

1) Rhizoctonia sp.” [E4R] (0-6, 7) I H#HHKD

HIZELC, Wik~ HanmkeIlatnd
ONBL NIz, BiEIE R solani, HEIZ2HHEN
Rizoctonia B E B b 5, &5 56 L EEH MM
DEBETRL Tz, BARRAC, E#ICHLT
TITEROGREZMIEL Tntz,

2)  Fusarium sp.” [FER] (0-1~5) I HHRHH
~RBRT, BBEDARD FXT % S5ERT S
Witk & HR DT EGE TR AT W LIRS b
N, lptoh~kBoX Ko FXT2EERT 5
Lowgs e, WNGETRORS LoHRnkE
b LETHEIL F. solani, &3 F. oxysporum & B
nas,

3)  Neocosmospora vasinfecta E. F. Sm.® [F4R]
(0-8) . A HRiIzAGT WHHEIZEM, Wi
IR~ R BOIRIDEE L T e, 2o/
Fo kT, WEE, LOEBIZILFRICRML, H
B 450 pm, WIBICHE~Z ABEN 8 THTF
D)D), BAFO ) RFEIBEEANRE L
D, F0I3ZFILL VML 5, Fo ) RFEESE,
A ~PR T, JEE, REmZWHReMMEaL,
KEX|F14~16X10~11.5 m,

LSHE D ELRESL 20 MITHEN, 28R
WCARICHBIS N, ZOWN THITOWTIE 258
ICEZE3 N,

1) Nigrospora oryzae (Berk. et Br.) Petch?®
[F, ] (M-1~3) : Wik A~IRETEFIR R,
oz, SETFIIBOEmICIEL, FEBR~EIRT,
B~-BBERE, K5 81F14~16X11.5~15 um,

2)  Fusarium oxysporum Schlecht. emend. Snyd.
et Hans>” [3E, %] (M-4, 5) : KB RizH~
RHEET, HHIRE~EBaICHEL 2 K
E£TFRZ0RW, S, ARSEFIRECSET
Wseuic EEtic e RE L, Hifmla, 4Efs, PR

3). Colletotrichum gloeosporioides Penzig® [3&]

©(M-6) t HERIKA ) =T BT, BEO/INEIEER
RizEREns, aETFIIHEE, BEAE, &6,
B TR E 31213.5~15X5~6um. T ik
BRI N oz,

Ko7 WL D 148k, FARIL YD 14 #%2°
SEES N, 108RERW TS BicER S nk,

1)  Fusariwm spp.” [H1Bg, 4] (B-1~7) :
XTI XFTHEEI N Lo L RREC, Wi
A L B o) 2 7 4 TR bz,

2) Rhizoctonia sp.” [HEE] (B-11) : ¥,5+%
TXTHEINBANRKIC L (TB Y, Bl
BOWMZEAREA Th - 72, BADIRIZH 8 um
T, BZ 5L R solani L BbiLs,

3) Phomasp.” [3tBx] (B-8) : BRIz aE

BERSETRTERE, 86, ERclosriRs
Nz, ST, Bk, fEf, REH~EA
.

4) Cladosporium sp.” [EAR] (B-10) : ¥ % 7
Y7 IV SEEINLRERE LIZIZRIETH 9%, 4
T, SEFOREIRL > Tz,

5) Pyrenochaeta sp.” [#EE] (B-9) @ Bi#iis
HHIRE, BMIRAT, EHWEEIABLSEELD

B, ILOE M L cERRk~ @R, ILOHmA
W EOMEE SHE L Tz, SGHTFIREE
A%k, ik, sk, EeaT, KE 3 5~6X3~
3.5 um,

ITHA0 I ELED S ITHR, MRS, FHRE
D TGN, TRIZEHE iz,

1)  Fusarium sp.” [Z, AF¥wv F*x 7] (S-10
~12) I X NFATXRRY T CHEEI AL
Fusarium B LI2IZE L, KEUGEFHLRE XL
21~40X4~6 um T, FREEHIT 2~5,

2) Alternaria alternata (Fr.) Keissler® [Z,
] (S-9) [ WEBIUSETOREIE  » 7 ¥ 7
DFHERICEIIL, ETFHKRES|L19~55%X8~
14 pm T, FREEFLIE 2~7.

3) Phyllosticta sp.” [2E] (S-2) | FHETFHREN
BRI Y x 7707 O4HER L I3ITRERT, SETFOD
KEI|F10~11.5X6~7 um,

4)  Phomopsis sp. 7 [ZE] (S-3) : Bi#EMIzH
T, K~B6, M~TEFEOFEMMEL, 20
LicflaaanasE Rl L vz, SEFIRE
YR~ R CcAS & 6.5~8.5X1.5~2.5um
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Dally, Y~V LW TAES15~25X1~1.5
um O BERID 2HBHTEEREIN, EH6HER, |
R,

5) C. gloeosporioides® [3E] (S-13, 14) : #F
IR AT XNk EIZIZEIL T, FETFOHOKE
12 13~15.2X5.5~T7 pym,

6) Phoma sp.” [, %, HBE] (S-4, 5, 7):

MU BB EICEE - 2. DRI TR CHEER~
RERE, TEIC 1FLO0%2F L, HBEaTESEN 100~
125 pym, SFHETFIXEM~0T, Bl EATK
X33 3~5%X2~2.5um,

7 N. ormyzae® [3E] (S-1) : 38EBIZ LTV X
POLGEEEINI LD EIZEL TH - 7z,

8) Meloidogyne sp. [, MRzT—n]: =7—
IVAEPIC M R ATFERR I 7z,

=] 7%

RO DT, B E NS L US
Bt - BlRE I N RIKE D S B ORENFLLT ok
icEE I N,

S 4 242 . Cladosporium paeoniae 1= & B HEE5E
71~ (Leaf blotch)?, Pestalotia paconiicola iZ &
5B EHEE 5 (Brown leaf spot)®, Glomerella ciu-
gulata (C. gloeosporioides) V= k % k%% (Anthr-
acnose) ™, Alternaria sp. 1= & 55K (Leaf
spot)? BHEEI N DD, WP LHMERTH L7
etk b B3V, Zoofic Hainesia Wthri 3 & U
Guignardia (Phyllosticta) sp. 35y BE & L7z %, i
%13 Sutton and Gibson (1977)® I LiLiFR S >~

(Paconia suffruticosa) O, %< DM NETEE .

Thbrw), B, AEIZARCBITLHERET
b5, #BEITy v 2x 7DIEIC Leaf spot T
ZEKEIRBWTHEINL TN BT,
FRFF X | Fusarium oxysporum (2A 7 XD
HW (Fusarium wilt) #RBZFL3hY, F. so-
lani 13 % ORI OBRIBEN &5 SR §HEH &
LCab T ab, Rhizoctonia sp. i3 A7 XD
WRHE & LTRSS TH 0%, S DfPoMRIC
Hdre b2 5 LEBREETH I, A7 X LR
Mz TafglEdd 5. Neocosmospora vasin-
fecta i HHETIE, 2L/ XOWIIFRLT L X
BAS 2 Lo REH A ERITIEHE SN
TWaY b, ¥ 257X RIS
HEL TV BEEA S ), X 5T A7XRAWD

FExeBbns,

LSYF I EEINLIEORKEIRITLT
HFXDIRERFEIN TV, TRLORTH
BEANHRBEZITHEE & L TR THREOEY
D3 C. gloeosporioides TH N, M 2HizEED
FERAME LICEERTIC R L T 2 TR,

Ko7 K77 CHT 2HEORENREL
57wy, Cladosporium sp. YISt od 5 FERR % &
Z¥ R EL LN,

222H4 0 ARMOETRRREIIRT 3048
B (Meloidogyne sp.) \2L b LD EHEE NS,
FEN—IPOKEEIL C. gloeosporioides 12 & 5 %R
(Anthracnose)®' L BbiL b, Fi2, TOMOHK
i Phoma sp. i k 2#E 30455 (Brown leaf
spot)® L Bbhn b, Fusarium sp. & LR L
IZARD FXTEHEETIANBEEINLEZ SN
b, ZORUNRRE % » T B AESELH 2, 3
512, Phyllosticta 3 L UF Phomopsis JRH  ZEIEIC
MELAIARWEEZ LN,

L bn#E 2R 572000, S aHdEkE R
WTENRFNDBEEICHEERR 2T FTETH 5.
i '

A7 AR M [6] 58 12 MK EE & B R BT 52
ok ARz Rz B L, ElBaL BT
5.
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Technical Data

RO FEICE T 255k (B8 W)
#7E#] Amfepramone, Cathinone, N ~Ethylamphetamine, Fenethylline,

Fenproporex 1 X Uf Mefenorex M2 S8l » Z£ESTT— 2
BEYE - S5 - pREZ

Studies on the Identification of Psychotropic Substances. VIII.
Preparation and Various Analytical Data of Reference Standard of
Some Stimulants, Amfepramone, Cathinone, N -Ethylamphetamine,

Fenethylline, Fenproporex and Mefenorex.

Mochihiko Shimamine, Kazunori Takahashi and Yuji Nakahara

The Reference Standards for amfepramone, cathinone, N -ethylamphetamine, fenethylline, fen-
proporex and mefenorex were prepared. Their purities determined by HPLC were more than 99.5%.
For the identification and determination of these six drugs, their analytical data were measured and
discussed by TLC, UV, IR, HPLC, GC/MS and NMR.

Keywords : reference standard, stimulant, anorexic

(Received May 31, 1992)

i L o i

SERG 2R 8 AR 2 AE L, B LRk
35HEE L TR T3 MG £ RIS AR
72RR3E B & UTORTHEREUR R AT L 72,

EH LR, TROEFLZITC, MECHESN
RO ER GBS, Sirdo%s, RpR
BRI BEOMREL{T-> T3, BIBTII3IE
DAFVYEAXL Ty 728 3 RDEERICD
WTHED L2, 403, bFETHEL L UR
FHEREE S CHEII N T 2 BERloR T, Bk
TEICAEKBBA E L TERAE AT 5 6 ORI
iz DWW TEBROME 2T, SN T—5%
BIEL 20 THRET 5.

= My oo K HE

1. Amfepramone (Diethylpropione)

Diethylpropione { cathinone ®» N, N -2 = F
NEADEELZ LD, T 728 32 EABOE
REATHBRERNTH S, Znbnil, MHHk
Amfepramone & W\, JEfD A FREE (diet pill)
ELT, 1HRADBmgBEOTHWLNS, BIEME

A4, 7722 i0ame bz ¥, i
REEICHELN, RUMERTE, MEKTELE
L5,

2. Cathinone

Cathinone 12K # — + % (Catha edulis) i
EENBETALaAL FTHY, (BFEAERICL-TH
BHZEHTESL, AF/VIRPEBT 7 AICE
HYar—MECEEn, RERE - MEEZPA
T (chewing) ELHT 3. HEeWAlICHEEL UL
TwaEebic, EHEHLEULTEY, HE,
BRI, 2B, EFESNns.

3. N-Ethylamphetamine

N-Ethylamphetamine 2 &&KB6RF & L ThT
PIC_NE—, T, 24 A THWLNRLTWS
H, FRUTERE 2 F—LEYTid iV, BRTE
ThAZ>» 727 IvnfRERELTFELNDT L
BH5H, M, ATEERZAS 7283y ERE
37w,

4. Fenethylline (Captagon)

Fenethylline I3 BTG/ & LT M4 V7 IR < BN
T Captagon DiFRmA THWLEN TS, KHTH
MENTr 72 IvpERT B, AT E
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KHEH L, BRSNS Lok s, BIfEHEL T
3BT, HEWHALI, 1Blg (KHED
104%) #6ERT 5 EHmMREERENRbLALAD
b5,

5. Fenproporex

Fenproporex {3 AR F & L T 1972 i 2 4
ATHREINLEYTHDE, 73F ) ¥ EEAKC
HWHTRBMENT > 725 3 T 5706, &
AT 5 LRG0 5. BIEEERKRMEENMLT 7 2
N, FNLEEBBRTHLNTW S,

6. Mefenorex

Mefenorex iZ I DEHREE L THEI N 2K
BRAREGRITH D, BHEBRMERELTT 7
i 10730 L UTFoEREEZHL, 2%S
MRV, BRI E, OBE, R, OBF
ERurtb&H¥. 799 attd 5 Pondinil
DERLTIRFBENTE Y, BKM, A X aTH»
LNTw3,

£ B o

1. BEIOBLE

Amfepramone {3, Hyde & o ) #? C, 2-bro-
mopropiophenone (Aldrich) & diethylamine # K
2 kDAL 2, MR HPLC-UV (254 nm)
T99.8%LLETH B,

Cathinone i3, Berrang & D&Y ¢, HE di-
phenylpropanolamine (F13#i3%) % formyl {b#%,
Bk & ImAK a8 ~TERR L 72, #MElX HPLC-
UV (254nm) T99.8%LLETH 5.

N - Ethylamphetamine {3 Evdokimoff ¢ % #k*
T, benzyl magnesium chloride * N -ethyl-methy-
limine * 5 &R L 72, #iEEIx HPLC-UV (254 nm)
T99.5%L EThH 5,

Fenethylline i3, Kohlstaedt & 0 5 #% ¢, 7-
(2-chloroethyl) theophylline (Aldrich) & amphet-

"amine 2 HARK L 7z, MBI HPLC-UV (254 nm)
T99.8%LIETH B,

Fenproporex {2, Kohlstaedt & o 55 &% ¢, 3-
chloropropionitrile * amphetamine #* 5&8L 7z,
I HPLC-UV (254 nm) T99.8%LLETH B,

Mefenorex i3, Beschke & 5 E® T, 3-chlor-
o-1-propanol & amphetamine 7 5-&mK L 72, #i
EEid HPLC-UV (254nm) T 99.8%LIETH 5.

LT, zhoninzBERL L THWE,

R, BHERTROREFRSEEAVE,

2. £ &

NEHEBRLUTOL D2 Bz,

UV . Bt UV-260 4Bt

HPLC : %% HP 1040 M

FAF—FTVABRHT AT A

GC/MS : 5% HP 5890 A (MSD 5970 1)

IR © B IR-460 5V R

NMR : Varian GEMINI-300 FTNMR

(300 MHz) MHEALBIE

3. HERFE

3.1, MEBsavw 57

ARHEMIZH AR D 2 2 2 — VBT (1 - 500)
MV, B (Silica gel 60 Fps, # /L2748
R0 pl ARy P L. BEGEELBEREEZT
[
JRBH

i) methanol : conc. NH,OH=100":1.5

ii) CHCI; : methanol : conc. NH,OH

=27:3:0.1
iii) CHClI; : acetone : methanol : conc.
NH,O0H=15:12:3:0.1

RERE D HEILASI VLA ) T LB

3.2, EHBRZASRZ M

AR A Y ) —VEBEBEFRL THW A,

3.3, SEEFKIOTIISTT74—

HENERIT &SRB OKETE (1 1000) % HwW,
24 7ul )P TCEN2ul k702 T
WAL &7 4t Inertsil ODS (54, 150X4.6
mm), FEpHEIE A¥ 0 1/10 M NaH,PO, : metha-
nol . CH,CN=85:7.5:7.5, B#i : CH,CN # H
Vv, 0~9minit A 100%, 9~15minix B %
0->40%nr7 x>, 15minkbl#i3 A B=
60140 X L, WEIZ 1ml/min, #F LIEEZ 40T,
B ER 210 nm THEL 72,

3.4, HR7Av bS5 7-EBAH(GC/MS)

GC/MS iZ, &R nEREXBI M) 70
v 7-tF (TFA) SFEfke L CHEL 2,

EEKDAZ 7 —NVEREBEARL THY, #
— T FT—TCEN Iyl 7w b TT7ICHE
AL,

(1) TFA #&kit

L2 S/ —NBHE—RED, BREZEL T
BrEEc®EKL ) 7VA 0B B F L
(1:1) #\HEm0.2ml 2, 55C T 205 &
T35, WHBETERAWTEN2EXEL ok,
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M50 0. 1mlICiEML, REHEE T 5,

2) @&

WELRELTICRT.

A1 A4 0 10mX%X0.25 mm i.d. 100% dimethyl-si-
loxane capillary column (OV-1 bonded, # X7
o TEH) '

A : Splitless, 150°C

RFEEF 1 60°C (0.5 min)-20°C/min-250C

X )THR I~ 724 (16 Kpa)

3.5, FABRRI~RZFIL

HZREM Img 2T, Fick ) KBrig 2
ERL, BIEL 7.

3.6. BEIHAWII A

HHER (%) #10mg # CDCl, (1% TMS
&) 1mlic, & cathinone i3 1% TMS £ &
£ CDCL;-CDsOD (1:1) 1mliz, fenethylline i3
TOEREVFEE T HOUREXZE L Tlml D
CDCl, iz izt L, SR LT 5.

1. MR EURA

Amfepramone* HCl i3 BB SRR T, RS
12177°C (lit.” 175%C, 1it.”? 168°C), cathinone-
HCl iz g s Sk R T, B3 189~190°C (1it.»
189~190°C), N -ethylamphetamine-HCl i3 8 f&
BEEDHART, BT 147~148C [(lit.” 155~156
*C (d-form)], fenethylline-HCI i3 B 4% Stk 43
KT, BhSI3 223~225C (1it.» 227~229C), fen-
proporex- HCl 2 B @45 FK R T, BiSIE 150~

151°C (lit.® 146°C), mefenorex-HClid & & %5 &
KK T, AL 129~130C (1it.” 128~1307C)
TH-12,

2. #BEIn=wts37& (TLO)

3SHERBERIC L2 &R KO TLCHHRIT
Table 1IR30 TH-7x.

W N D BEER T L fenproporex & mefenorex
DFANIHETH - 728, N 4HENLHLIZNS
PSSR TH - 72,

3. EABIRZ~Z PV (UV)

ZRENOWIMUE X, B/ s & CEBEOJERH
J % Table 2i25% . amfepramone & cathinone
DRI 4 B b o L BIFEICES S ), W
FHIFPTw 225, RIBEKICHT2I2ENFSH Y,
UV TOREZRICH % TH B, N-ethylamphetamine,
fenproporex, mefenorex ? 3 §EiZ V3 b —Ff
REYNDAT FNTHY), TRERITEIRED
LitZew,

4. BEEHEInwb+SF71— (HPLC)

Fig.loza=t 77 459% T & 512, amfepra-
mone, cathinone, N -ethylamphetamine o JIii {2
WL, 20 G LANIC BiF 2 EErfF b5 7z, Table
JIZENFNORIFER 2R,

5. #asnv bS5 7HBSH (GC/MS)

6 (LA BelEEds & TFA BEAROREFEE
M (RT) Bk Ukt —7% Table 41277,

O BHEESE

N -Ethylamphetamine, fenethylline, fenpropo-

rex B & U mefenorex DV FNDFAIT L — 2

Table 1. Thin layer chromatographic data of six drugs
Ef
Compound Solvent
1) 2) 3)
Amfepramone 0.82 0.73 0.73
Cathinone 0.67 0.49 0.52
N-Ethylamphetamine 0.58 0.38 0.35
Fenethylline 0.71 0.62 0.48
Fenproporex 0.78 0.70 0.67
Mefenorex 0.76 0.67 0.66

Solvent: 1) methanol : conc. NH,OH=100:1.5

2) CHCI, : methanol : conc. NH,OH=27:3:0.1
3) CHCI, : acetone : methanol : conc. NH,OH=
15:12:3:0.1
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Table 2. UV data of six drugs
AN A"
Compound -
nm Ei%, nm Ei%a
Amfepramone 218 72 249 476
285* 46
Cathinone 217 75 246 630
273 55 281 58
N -Ethylamphetamine 228 1.5 253 7.2
255 .0 258 8.9
262 3.5 264 6.8
Fenethylline 245 53 275 230
Fenproporex 229 1.1 253 6.3
255 5.7 258 7.9
262 5.2 264 7.9
Mefenorex 229 1.7 253 6.1
255 5.5 258 7.5
262 5.1 264 5.7
* Shoulder
LC A 210,4 550,100 of MIX-6-11.D
700 4 Table 3. Retention times of six drugs
600
500 Compound RT (min)
% 400 , Amfepramone 7.85
300+ 6 Cathinone 4.10
200 15 3 l N -Ethylamphetamine 10.16
1001 .
) - Fenethylline 16.49
5 10 15 20 Fenproporex 8.46
Time (min.) Mefenorex 16.89
Fig.1. HPLC chromatogram of six drugs

1. Amfepramone, 2. Cathinone,

3. N-Ethylamphetamine, 4. Fenethylline,
5. Fenproporex, 6. Mefenorex

Table 4. Retention times and principal peaks of six drugs by GC/MS

RT Base peak

Principal peaks (relative abundance, %)

(min) (m/z

Amfepramone base 4.86 100 205(M*, 0.1), 44(32.7), 77(19.2), 72(15.4), 42(12.8), 51(12.1)
Cathinone base 3.79 44 149(M*, — ), 51(14.0), 77(13.1), 42(8.3), 50(7.1), 56(5.6)
} TFA- 4.32 105 245(M*, — ), 77(58.5), 51(25.9), 69(19.5), 50( 9.8), 106( 7.8)
N-Ethylamphetamine base 3.03 72 163(M*, 0.1), 44(43.9), 91(15.1), 42( 7.8), 65(7.4), 73(5.0)
TFA- 4.45 168 259(M*, — ), 140(41.9), 91(29.1), 118(25.3), 69(14.0), 70(12.2)

Fenethylline base 10.90 250 341(M*, 0.4), 207(34.1), 70(16.0), 91(15.3), 251(14.5), 42( 6.7)
TFA- 11.05 346 437(M*, 26.4), 91(86.2), 319(79.7), 166(63.8), 289(32.3), 118(31.5)

Fenproporex base  8.61 97 188(M*, — ), 56(59.0), 91(16.5), 68( 9.5), 65(7.9), 42( 6.4)
TFA- 9.34 193 284(M*, — ), 56(84.1), 140(67.3), 118(57.7), 91(49.7), 54(40.4)

Mefenorex base 5.07 120 211(M*, — ), 44(34.1), 122(33.2), 41(19.6), 91(18.4), 121( 7.1)
TFA- 5.96 216 307(M*, — ), 41(49.6), 140(53.1), 91(47.4), 118(36.2), 218(31.8)
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Table 5. Proton magnetic resonance of six drugs

1 2 3
C—CH~-—CH3
| 1 2 3

N—-C—C—C—X

chemical shift (ppm)

Drugs . Solvent X aromatic ' NH
C-1 C2 C3 CI C?2 C-3
Amfepramone HCI A — — 5.26 1.86 3.19 1.47 — ortho; 7.55 -
3.49 1.59 para ; 7.70
3.63 meta ; 7.95
Cathinone HCl B — — 5.05 1.57 — - — ortho; 7.61 3.32
) para;7.69 4.70
) meta ; 8.02
N-Ethylamphetamine A — 2,88 3.59 1.40 3,10 1.58 — 7.27 9.72
HCI 3.36
Fenethylline (base) A  theophylline 2.60 2.87 1.03 3.01 4.29 - 7.18 3.40(NCH,)
7.45(purineH) 3.59(NCH;)
Fenproporex HCI A CN 2.88 3.35 1.39 3.50 3.29 — 7.30 10.05
3.35
Mefenorex HCl A Cl 2.89 3.57 1.39 3.17 2.51 3.70 7.29 9.84
3.40

A, CDCl,, B CDCl,-CD;OD (1:1)

Drugs”, 2nd Ed., The Pharmaceutical Press, 8) “Merck Index”, 11th Ed., Merck & Co., Inc,,
London (1989) Rahway, USA (1989)

Tb=bVNDEBEREZFAT )V TOEER: F77 F5ERE THOEDNY

BRATNEE - FRRUIL - RRRERT
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Preparation of the First Draft of Environmental Health Criteria
for Acetonitrile: Production Process of the Draft

Kazushige Morimoto, Makie Saitoh, Akiko Hemmi,
Michiko Yamamoto and Tsuguchika Kaminuma

Acetonitrile is a high-polarity aprotic organic solvent used in DNA synthesizers, HPLC, and
electrochemistry. In addition, it is used larger amounts at petrochemical companies and pharmaceu-
tical firms. _

Preparation of an Environmental Health Criteria (EHC) monograph for acetonitrile was started in
1986, and its first draft except the environmental section was completed on June 21, 1991. The
environmental section has been prepared by Dr. S. Dobson (ITE/UK). The first draft was circulated
to EHC Contact Points for comment in March 1992.

Key words : acetonitrile, Environmental Health Criteria, draft preparation
(Received May 31, 1992)
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1. GLeic

IPCS IEEIN P TR O BERH N EHEI AT
L0 kE 7 747 Y 7 (Enviromental
Health Criteria, EHC) o> J 4T TH 3V, 1976 4F
POBIEE TIT 129 AR E N T B,

T b=k UL, KIC b EREEEC
b CRBAT I T NI MERITH Y, EHENE
A, ATEEARRE, AMLEIRZCBIT BT Y
b T\ 22 (Table 1), %7z, Wi <A 4
TI72al—nGRTORELE, SRk 0
<+ 727 4— (HPLC) % DNA &%, ERILH#
T EOSFETHBER D BEICAL, WRIBiCBT
37t = b VADREDREE L > TWBITET
»H B,

ZoiA RN =% 2 THREHR (Nail
Remover) & LCHHFEHEINTEY, AR LT
HERIBIZFHECL2FP R, BROFERE L CH
WHNZFILMEINTWES, T
381t & #L cyanohydrin 22 L CT¥ 7 > A K
T LI LVBESRBETE, 2ok i
BAEEFEL, FEIrEosns2{484% o EHC
BHERT A LR, b PO SEEEeE
B, SLICRRNHENE,» L LHEETH D,

AR, 1990 EREBHEN—AN (HAX) 7T+
F=FYNADHEHC FT 7 t DIEREEE5] X kv
TL# DT $ T8 % 38K up-dating % H.0

12, 2525 %n EHCERDREBENSE &R
&3, EHC fEgkodfRic 81 s BBt h ok
Bt/ 77 7R EOM 2 ZRIBEE L ZiconT
TEDHLDOTH B,

2, L3I FY—=F37FDER

1986 & (LFHMLEHHEERPE—BETH- 1)
HEEEELIHLIC T » T EHC B BB S L/,
F¥, CREARL L T REBEMRENThN, 1§
ARFEEE (SRKFEEY) B & UWClEEL
(EZEIHE B FEWRN CRELKRAL 2
(Table 2). EfGIRBEIC RO LYV EE - 2225,
R DEENFEL e, HEEE 20, L
HIFIIERETVR 7L RBICH - 1o,
1990 fF 1 HREBND— AN FE) »&ER 2554
EF77PORBICOWTREILZEZS, BT
ZENMBRLE L THLL o7

(1) BErLTHRanTVW3HA
a. % hd LET 2 0ENH LE

7 # Effects on organisms in the environment

10# Evaluation of human health risks and

effects on the environment

11 # Previous evaluation by international -
bodies
b. FEHNEIHEL Tv 2 WET0mE
ZADPEEFIZ L - THEREN2, 3, 4, 5
2L

Table 1. Main use patterns of acetonitrile

Extraction of fatty acids, animal and vegetable oils, fish

liver oils

Extraction of unsaturated petroleum hydrocarbons
Solvent for polymer spinning and casting

Moulding of plastics

Removal of tars, phenols and colouring matter from petroleum

hydrocarbons
Purification of wool resin

Recrystallization of steroids

Starting material for synthesis of chemicals

DNA synthesizer and sequencer

Physicochemical investigation

Medium for promoting reactions

Solvent in non-aqueous titrations

Non-aqueous solvent for inorganic salts

High pressure liquid chromatographic analysis

Catalyst and component of transition-metal complex catalysts

Extraction and refining of copper and by-product ammonium
sulphate

Stabilizer for chlorinated solvents

Perfume manufacture

Pharmaceutical solvents
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Table 2. A list of contributors of EHC on Acetonitrile

1) Responsible Scientist

Dr. M. Nakadate(NIHS, Tokyo, from March 1987 to Sep. 1989)
Dr. K. Morimoto(NIHS, Tokyo, from Oct. 1989 to the present)

2) Preparation of the draft

Professor K. Hashimoto(School of Medicine, Kanazawa Univ.)
: Chapter 1,2,3,4,5,6,8,9, and 10.
Dr. F. Yamauchi(Mitsubishi-Kasei Institute of Toxicological
and Environmental Sciences)
: Chapter 2,3,4,5.
Dr. K. Morlmoto(NIHS)
Chapter 2,3,4,5,6,8,11.

3) Review of the document

Prof. K. Hashimoto(Kanazawa Univ.) : All chapters.
Dr. A. Takanaka(NIHS) : Chapter 8(Teratogenicity).
Dr. A. Nakamura(NIHS) : Chapter 2.

Dr. T. Sofuni(NIHS) : Chapter 8(Genotoxicity).
Dr. J. Sekizawa(NIHS) : Chapter 4.

Dr. K. Morimoto(NIHS) : All chapters.

4) Typing and other secretarial assistance

Ms. M. Saitoh(NIHS).
Ms. A. Hemmi (NIHS).
Ms. M. Yamamoto(NIHS).

c. HHMMnIRNHRHE
FINIESCRR O i & I

e. 1987 4Eb> 5 @ up-dating

(2) BoshiFR

a. TEIZDOWTRLYVEIZE W TRBIM DS

2 RHTZ ML 229, IPCS AFRD =2 —

2 % — M. Mercier iz #Hi L 72 (1990 4£9 A)

R, LIk A REGEER OPGEL KB 722

3 [F ¢ Institute of Terrestrial Ecology @ S. Dob-

son - PRELBEZFIF T NDBI LIS
(199141 A).

10 FIC DWW TIIBEAKER 2 SRR L (1990
£8H), PEDKEEL Lz 2 HTHARER, FE
11 AYERIRRS %2 SEHIL 22,

b. 2%t Identity, physical and chemical prop-

erties, analytical method i3 2 & N REFINERR k
0 LB TR AR, BRAHE ICiE- TREL
iR PEAN

3% Sources and human and environmental
exposure § 2 T & FIBEDIEXEZIT- 72,

4% Environmental transport, distribution
and transformation 3 —IXFENMIENERE L 1§
AMeEZAT- 72,

5% Environmental levels and human expo
sure 3 2 E L FRDIEEZ1T- 72,

c. 8% Effects on experimental animals and in
vitro test system % $EEHIEICHE » TRAEBIZ 4T
72. £72, 10F512 & - 72 Structure-toxicity rela-
tionships (F4HLicFBEHL 72,

d. BIFCHER 145 R0 5 b 68 FATRILIETH - 72,
209 LD 3 EDTRRIZINBE T E 7225, FRI DX
BRICDOWTIZEHNTHO AR R 2 ORTERITH

FENFEE A by,
e. 1987 S£~1990 4E 3 A DR EBENFER
Medline 11

Chemical Abstracts 59 %
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Toxline 70 14

= ) W OIRTH » 725, 77547
HZE D IREEERERE LA, 1TEALR
TEb= P IATERL, FRLRNEMCIZEYE
BORFEN—D2L L THbNT D DA %D 57z,

Pz L 72 3gik & L T3, Super Nail Off
(<98% 7+ b=1F1Nn) #15~30mlERL T3E
L& 16 7 Ao oy, fHRiEELEE
EEZLNTWET =YD LHI L=y
A TERER TPk % 7R L 72 Schlegelmilch & 7y}t
B Tt =Yl h ST ~DER bR S
B4 57y FaBEFMIEY, 7970y -4,
M P 7o LA P-4501IE1™, B X U7 b Sl
Mg 2RV BmETHY, ke re . 75
Tk E L e 7z,

3. ERBRHEES

199043 HTH7V ) I H)—FF7F 25K
L, 2okt %%5/4% (Table 2) 272455 T
BHREICKEL ., ARSI 4H 15 AEZEE
KR CiThbl, ZOLBTHLALREITOW
TCdEeskiz L 2.

4. FEIRFF7 PDOERL IPCSIBYH
CDBE

199146 B 21 HE 1K F 77 F 5% L IPCS
Az AT L 22, B HHED ) 2 F i Table 2 iR
L7z (BL, WAz TRRfFLENE ).

3 ATz 171 o5k % IPCS A ERic 28
Lz,

1991 4£ 9 B 16~17 H IPCS ##imiB &% B. Ch-
en it L P.G. Jenkins i+ & F 77 F OREF
oW TBERLIz &2 A, HE -k biczhT
Wk aINS, £/, EED S. Dobson {4
o b TEOFMP»EAHL TEY, HLIRFT7H
ELTURITITREL Twiz, 8, AEOWTTE
L e 37 Az OWTRFRZENBL &b b 2
OWNELERER L., AENL L DIEUTIRL %2,

(1) Table H—#MEIE

Table 7, 13, 14, 15, 16, 18, 19, 262>\ T
AN Tt B L M TSR T,

(2) Evaluation human health risks and effects
on the environment ND{EARIE

AEEIZ D TR E SR & ko Lk
24T 7z,

(3) IPCS #%T- 72 Medline # JH\» 72 %% (1991.
1~9) &9, BmZHEL$ 3 XHMOER

Wi 530 E LT 62 EAL. £D )
%, Osgood & o) #4519 (3, 50000 ppm & &35 %
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9§ % & aneuploidy 2SR X 17z & W ) BRI
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T VIREORREE, 3% T4t Nail Remo-
ver B, 2 5o F#: ) Glue Remover {£HL
P 2 HE LSO L HE L Tl £ IPCS
AERIZ 10 H 11 BRAFL 72,

5. &SE{HE

BIKRFT7 FOERYE, KEEEESIPCS 7
A—HNEAL 2P FMELETITbN LD, K (L&Y
DEZ7M219924-3 A5 8127 H30 HEH &
L THFLEENEAG S 222,

6. §RXITN—-TE

IPCST7—777 12k 311 B23~27 Hick
W TFEIN, 1993 EHFICRBRFTEINT
©5,

1. bV

AF77FoEgicid TEMICH 5 ERIEEE
WU THIERLIC > THANEE L SN L d - 7248
KRB OBE LT LICAS EZAH0KED
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5P IREIERICBWTBEIRY 2THW 2, sEL21F
D THEEDERNICESOES R LT,
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Determination of Nicarbazin in Imported Chicken

Mitsunori Murayama, Hiroyuki Sakurai*, Yosihiko Tada*
Sadao Uchiyama and Yukio Saito

The confirmation and quantitative analysis of nicarbazin (NCZ) in imported chickens were made
by high performance liquid chromatography equipped with a photodiode array detector. The results
showed that 1 out of 7 chicken samples contained over 30 ng/g of NCZ. The concentrations of NCZ
varied from 10 to 120 ng/g according to the parts of the NCZ positive chicken samples.

Keywords : chicken, nicarbazin, high performance liquid chromatography, photodiode array detector
(Received May 31, 1992)

o s

FA ANy (NCZ) BESHICHAWLNS
MERE T, BABEYE-2H, BRNICBIT 265H
BRAL T35 BAGY»L IR SING Z
EWH DL, NCZHAHHINBABAN Y b, MK
HErEED B CHESRZERTRE 30
ng/g) BIEOBRIKIC DWW CHRE LT » R %
HET 5.

£ B F OB

. &2 %
ERIEICMAINZERN ) b, BANCZE
130 ng/g Btk ThH - 72 7Tk,

N YA Lot 1~3

B EFHH Lot 4, 5

Ty 7H Lot 6, 7
2. & =

NCZ : KB AZIZEME, 98%LL L

T b=F v FGHETERE, BRI/ o2
NS5 7H

i3 SRR R F Wz,

3. % iy

=FHKR TP+ A4 — | Biotron &, Biotron

EEHR o 777 L RY B, ovbnm

* BIRRRITA R RRIERE R 7 —

— 77— 8C-8010, &> 7°CCPM, UV #iihi#: UV-
8010 | REEFWH, ZmKiaE MCPD-3600 .
W HIBYERS, A+ — 77— 655A-40

4. F &

SEIEAMO—F ok (—FE)W BLUT 4
AN DHEBRE L EBSFE (185
b R YA

KRB L UEE

R NCZ DERM R4 Table 1i2RL 72, —
FETIE 2 B, MEHETIE 3 EEDELSTETY,

Table 1. Concentrations of nicarbazin in
imported chicken

Sample Nicarbazin (ng/g)
Lot No. Method A® Method Bb
1 trace®) trace®
2 trace trace
3 N.D.9 N.D.9
4 trace trace
5 63 trace
6 N.D. N.D.
7 trace 30

a) Simultaneous determination method!.3),
b) Individual determination method?).

c) 3-30 ng/g.

d) Less than 3 ng/g.
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SESR A RSP, T—F LN TR £5%LL
HWTH -7z, RIERCERMEINES (10, 30ng/g &
) #47- 2% ORI, —FETIRENE
60~71%, A% TIREINERS1~86%TH - 7.

—FHEDT — 21T EHEICREBIRERIC L VHIEL 72,
Lot 5, 7 LR EEHE & bIcRBEBR»ELN
2. 27, HHRERBBICEBZUV A7 PLE
EORER, by il & N bEHDRIT A~

7 PN NCZIEMER E—BT 52 LRI,

Lot 513 B EFPRT, BFEBEV2TEHI]
BIEKIZ D& T~10gnRBTH Y, SREFOHEE
H0.5cmAICYN, I(BEALEZDL, BEIH
L7:. Lot 7i3HREE & ARG & sEHREIC S iz
oy 2lWTHY, 3 7oy 7HE— Lot & LT
fFanTaxrenT, TNFLOIRGE, HHFEZY
SR, H0.5cm AN, L(RALEDD,
REICHEL 2, L LLds, HERICEND S
BEE LT, Lot 5 Cidfitkss, Lot 7 Tl MRtk
ISz CHIERIC X ) NCZRYERICENH LTI
v e, Lot 5RFMA 1M &iz, Lot
T3 7wy 7% ZNENRBR, BRRBCHTT
—FEIz L D5t 24T - 72, Lot 513 7 k% 44
L2245 ®, 10, 25, 27, 28, 91, 112, 120ng/g T
HY, FHHE 9 ng/g, HIZHERZE 80% & Mk
DREWZ Db ol k72, Lot 7idaiksts
B TR HEIR T4 wa%, Table 2125
Lz ki, B, SHMcozz@ssnT,
Lot 5 L RIBICEEZESRKEWZ Edbb o 7,

SEREL 2BRNS b, FHLT30ng/g i
2.5 NCZ #HER S N2 Dd Lot 50 1 kN AT
Hote, LrLadth, HEDICHESNLER

Table 2. Variation of residual Nicarba-
zin in the same lot sample

Sample Nicarbazin (ng/g)
Lot No. Muscle Fat
7-1 9 13
7-2 35 46
7-3 40 23
Mean 28 27
RSD(%)? 61 63

a) Relative standard deviation.

TRUT EHESNLZRETH, FREHRIGRALC &
2Tt 30ng/g Y EAONCZ 2 &2 L 5D T,
REHFEROBRIZ X » &N 2 DFALE D $RHL
L, Z&ic#— L 2o bicohitT 2 LEFH 5,
$ 72, RIKhOEEWEOBESICKE LR »F
HDRITBNT, TXRTCEFEMLL TRt % FHf
THZEBBPUTRLNFED DI EHI LN
T, MM RAEZ SO THEHS LICRETEMZ
BRETHHI.

X [

1) BAEHEFHERILAEER  aRERo—
Bk I FEXK24£12H21H
(1990)

2) g EEE RN E TR “EKERR
P OBREWEMALE", pp. 1656~168, HgLH
AR (1990)

3) Hi=7, MilAZ, FEITE | BRRsHEHEE
W7ot 757 4 —2 & 5EKEYR DR
AERMBER OB E—-FHTEE, AHR 32,
155~160 (1991)
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Food Hygienic Indexes on Biodegradable Polymers

Hajimu Ishiwata, Takiko Sugita and Mitsuharu Takeda

Current specifications for food packaging made of polyolefine plastics were applied to biodegrada-
ble plastics. No lead and cadmium were detected in any biodegradable plastic samples with the
exception of bacterial cellulose, which contained trace amounts of lead and cadmium. Potassium
permanganate consumption amount was less than the current specification level for polyofines.
Sugars leached from bacterial cellulose was 22+1 ug per 100 cm? as glucose, and amino acids leached
from poly-y-methylglutamate films was 83 ug per 100 cm? as glutamic acid.

Keywords : biodegradable polymer, hygienic, index monomer
(Received May 31, 1992)

*&
TT Ry 7EEICOWTIE, I MEOMBER
BIEBIROMEN 7 u—XT v 7E3NTW5E, &4
BE7 725y 7RBREINLDMEERRT S
ZEDEETH B, BICBUETIE, BT I 2
Fou 73 THEBENOMRICHE ST, AMHMR~D
IEHL—BRITEN TS, BEFNT 725 78
TR W T, gk & ) BRI
FBHENTWABY f, EFHHT T 2F v 720
TREGZDL0HRAEDBRE T, ey
LHFRIIMAEICE N 22ED ) Th 5.
S0, BTS2 F Y 70EERBEE L TH
TTDTI2F o /¥ ) IR LT8#B &

i

U F YL RE, EBEHRRE LGl
S ) AR 2 W L, BUTHEME & o Mok
BT, 612, — WAk WTHEEE ) =
—DWEEAT - 7.
£ B 5 B

1. &8 #
SEAWIRARB LU Z DK% Table 11257
L7z = b ostkhE S f RIcmTRE S nis
DT, RBRRICER S U BT 2 7213 o —
FETH B,

2. & X
KITRTHEEZH N7,

Bk © AESBNEH, ek

Table 1. Composition of biodegradable plastic samples

Sample Composition Contents(%) Description
1) PHV/PHB 3-hydroxyvalerate 12.5 test piece
3-hydroxybutylate 87.5
triacetin (10.0)
boron nitride (1.0)
2) PCL polycaprolactone 50.0 sheet
calcium carbonate 50.0
3) BC bacterial cellulose 100.0 material flake
sheet
4) PA poly-y-methylglutamate 100.0 material powder
film

Contents in parentheses indicate percent to the polymer blend.
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YRR L AT RNEN, MG

RfE - AR IER, fesdE

=k BV T EBEDNE, FEMEE

SMTHAEIRNE | TR AT, FGHESE

B P37 AEREERE L R TR, AR

0.1NBe> 7> BG )7 LEE  Brairi,

HehusE

Z DD RIZITFERE 7z,

. R &

KIRT I L D RE2HBL -,

1) 7PraveriRi

T z2wr 200 mg #FER 100 ml iz iEREL 72,

2) 7B

7 R—K#E21.01mg iz K %2 T 200ml
L7, ZTHICINKEMES b Y 7 LB EF 200
ml #im2CpH5.0 &L, KT50ml L7,

3 =reF)CHRE ‘ '

=re R 25g%AF a7 50mlic
BIRL, THIC0.00M T bl U w7 AKEHLS

ml % AF N2V V7 T250ml & L2EEmMZ 2,

4, BE, BESIUUERHF

1) Kurabo A> 79> 74 MFZ—KZ13A, K
THAX0.45 um

2)  BEaGRER UV-240,

3) BEETFIRERER Model AA-630S, HI%E
X7V —2A4V AT, BRI T283.3nm, #
¥ 37 AT 228.8nm, TG AT T 1400C, 3
¥, 1#%%C1100C, 3 ¥,

4) Thermo-~Jarrell Ash#: ICP %% 473%iE
Model ICAP-61, ¥ 5E & 4%, & ¥ #0132 27.12
MHz, i 1.1kw, HHBLIUFX > )X —F A
7T,

5. MHEREREZ

HKE2.5g 2N, B 1ml 2 M2, Figod
BEhti e % 5 TR—F— 2 THATHEL
7o, F0tk, BEFEHW-CLH0CTME, XKLL
72, RALR T #, BEYICERRSml 2z, K
LrEBEELL, BREBWE OINMRICHERL
T10ml & L7z, BESERLEVSAR AT
Tr7ANF—THBLAL0mIELZ, ZD
WE RTINS L ICP MERRBREH & L7z,

5. JBHRERE

1) REBoEREMZNEL20b, EWHilem?
SN iEHAEH2ml &% 3 k512, 60T
Lzk#Emz 7z, 60C T30 it T2 b,

Bl R 77 2alcB L. SofitAer B
27 77 AWt E R RBRE & L7z,

2) #F0.2g #EML, K10ml 2z, 60C
THE2 2 (IRA L 2d'S 30 IR L 72, 20k,
3,000 rpm T 10 &L LB L, LEE2 2277
Y74 NI —THEL T #7472, J %Rt
Vi X UERET 3 e mARBIE & Lz,

1. BerHryBAYILERE

ZA7IACHRBRBER100m] 231Y, gk (1
—-3) 5ml 2z, 5i20.01 N#@=w> iy
U7 LR 10ml B2, sl TS5 SMEBT 5.
RNT, MEAERD, EHIZ0.01N = 78T
Y7 LABWMI0Oml 2 Tl zab, 0.01N
We AV ERA ) T AEHTHAL AT 2 TIC RS
FCWMET S, AR HETERREZITY, XK
NUICE VB2 T B )T AR E RS2,

W A By T LANRR

= (a—b) X1000/100%0.316
a ! ARROBEER (mb)
b ZREOWER (ml)

8. WEEORE

TrRu BBREAFEYICL o/ Thbh, &R
B 2mlcKn T T RAe R dml 22,
2 UTA L2, Bk Cs SRIMA L. &
Wik, 626 nm TRFEEERMEL, THEMEWEHE 7
Na—2k LTHHELZ,

8. HETI/EHOZE

e FYREAEEVICE S, Thbh, BB
BRImlCc 7 2 BEMK0.5ml, =k F>
Hm1.2ml 2z, » ALY, BEKRES
T155rBm#E L 72, Aabig, 60% (V/V) =5/
— N 3ml 2402 724, 570 nm TIRGEZREL,
BT /BEINLY I BRELTEIML,

£ R M R

1. BBLUBFIVLORE

KB ho % Table 212RY. WEBE LI
— BB TR R RIS IT IR TREo b Lz A,
T4 NA, FREDIZHRIBEN L2, BB, B
ATAREEE TR, M DBBL A FI 740
WA 100ppm LT & ENTn 3,

Bacterial cellulose TiZ, JKILIT %S RDIKS
DIRFEL 72, T8y, 0.INRREW S (AR
) 12 DWTHICPIC & 2 E T3, FARMITH
121000 ppm # W2 2 EMELTHNAITLET
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Table 2. Heavy metals in material and consumption of potassium per-

manganate in extract

Sample Pb cd KMnGO, consumption
(ppm) (ppm) (ppm)
PHV/PHB nd™? nd*2 7.4
PCL nd nd 3.4
BC (powder) nd 0.026+0,002
(sheet) nd nd 2.2
PA (flake) 0.05+£0.10 0.00720.009
(film) nd nd 2.4

mean+S.D,.,, n=3
*1: less than 0.01 ppm
*2: less than 0.001 ppm

Table 3. Migration of monomers from sone biodegradable plastic prod-
ucts and their material compounds

Sample Migration (mean:S.D.,n=3)
ug/g ug/100cr£2
BC (powder) 362+ 8 377+ 8
(sheet) 44+ 4 22+ 1
PA (flake) 144165 59+27"
(£film) 20+ 8 8+ 3

The monomers from BC were calculated as glucose and those
from PA were calculated as glutamic acid.

* The calculated value when equivalent weight of material
is processed to 100cm2 sheet or film.

AR 7L%, 50ppm 2R A3ERBELTTAI=
VLA, £72100ppm F MRS EBEEL T
gk oA E N, E-T, IRGDOKRE
FEAN T L, RT AT L, TAI=T4H B
U ELLBENE->TWwdbnEEZ N5, (.1
NHEBABERC DWW TERFPUELLZEZA, £
BHEKTRBIZFHER? 6.910.2%Th -7,

2. BRrHCBA)ILEEE

BUTEREAED Tk, B 7B ) 740
BRIE, RUVLTATE F28EEH & 5 A8
FEs &, W0ppmUT L ENT5, SEHEA
BraiTo o~ o BA ) v LIEERR,
2.2ppm#» b T.4ppm DHEHEATH N, wWITN LI
WBE*TEbo7.

3. B/T-OBHILOWVT

Bacterial cellulose % & 8y iEH & poly-
y-methylglutamate 2» 5 N7 I /B BEHICTOW
THEL, 74052 1gH2)DBEHREE 100

cn? Bz niFHEERLE, BERTIE1gh2)
DEHBEEHITT 4 VLIS L7228 100 cm? 72 1)
DEHMHELSEE 2R 072 (Table 3).

Bacterial cellulose DFETld 1g 54721 362 ug
DYEZWEBEL 7288, T ANLTIE 44 ug THolz,
% 72, poly-y-methylglutamate TlZ, RE T 1
gBEN 14 ug DT I JEEFHHEL 22DIZXT L,
TANLRERTIE g B2 20.0ug Tho 72,
T ANATIZ100cm?® Bz D icifiid 3 &, BihE
e — 13 &222ug, 8ugiZiB L 2. poly-y-
methylglutamate DHIHE N = > F I > B
DRP A7 F VBRI, Bk, 7406800
TN I EBNZNICKRN, 5nmiT EEEERIC
b7z (Fig.1). &8, 7TxRAuvryEEicsir 3
Fna—REwu st —2ORIERAEIRILIC 626
nm Th - 7z,
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0.25

0.125

Absorbance

500 600 700
Wavelength, nm
Fig.1. Absorption spectra of the reaction mix-
tures of ninhydrin with glutamic acid or
leachable compounds obtained from poly
-y-methylglutamate

: glutamic acid
-—-— ! material powder
———film

% L2

HWEp T, ESEET I 25y 7OEHRD VI
TiR%(, ARARELTRAEATW - AL D
THTH 5, SEITLERBRICA LN LM
HERFAFTREL AR DWT, ARiFEETH

FEENTWHHIBN I L, MERBRE L THBLY
A¥IvL, BHARL LGy FrBA)T7A
HHEEIZOWTHEEZT- 2. £/, KEMNORER
FAFTELRLDIEOWTIR 74 VLR EED
2/ >—NBEHRB LT TIT- 72,

S AT - Z2EAIZR - T W TFhoRE L &0t
HEOBBICHEA L Tz, Fcthe b F I LB
ERRBEETH), BE772Fy 7 LEFLUL
DEEREFL TR EEZ LN, —K, /%
— 2B L Ti3 bacterial cellulose % & i3 #EENHEDS,
%72, poly-y-methylglutamate %> 537 3 / B®
B S, 7 4 MABGED L OBERER,
BIETIRINa—2E L T0.22 ug/cm?, & TiT
ITNFIVERELTO0.08ug/cm?ic$ Eedr -1,
bacterial cellulose TiZ ZRNIKFE#FTHL T iz
», FOERSIETRLT L, ANLT L, TV
T=LA, BELYTHDEHZ LN

HEBTRARZNL DDA L HETDH 57,
L%, ELICEL DBEDOEMRET 7 2 F v 71
DWTE/=—REMElIic >V TRBR L ER b BE
H b,

X [N

1) FaZERE20% (198242 A 16 H)

2) EHAER L BN ERIE, p 47, KRKY
WS (1969)

3) HA{LFSMW “EBIb¥EEE 237, pp. 126~
130, F13% (1964)
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ZHEEZ® - iz
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Migration Test of Lead and Cadmium from Plastic Wares
in Contact with Food

Takeshi Hosogai*, Sumio Ito*, Yoshihiko Tada*, Hiroyuki Sakurai*
Takiko Sugita, Hajimu Ishiwata and Mitsuharu Takeda

Release of lead and cadmium from plastic tableware was examined. Samples were treated with 2
ml of 4% acetic acid or 0.1N HCI per cm? of the surface area at 60°C or 95°C for 30 min. No
migration of lead and cadmium from samples containing up to 391 ppm lead or 6863 ppm cadmium was

observed.

Keywords : food contact ware, plastics, lead, cadmium
(Received May 31, 1992)
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JERGIHT T 2F v 7 BRI BRI ZER/ & L
TEERR A F I 7 BRI N LAY H D,
ARICHHEND 7T RF v 7HUBE - AiEis,
AREEHRICEVMEROSBE L F I 7 aTRIE
100 ppm BAFY, #HT 2 BELBIFHILF L ) 74
FicrD@ELLZEE, XL Tlppm T EH
FENTWBY, 22T, BEHKRSINTWLI S
BOBBEUL K ITAEREFETLIELDIC,
SEARTHZENTE/100ppm 22 540 %
RAVIVLEEHT7 T2y 7HARPL
DINLDEIBOFHOTREHIZ DV THRES 21T
7z,

£ B GO

1. & #

RN T 7 AF v 7 BABE L WA ASHE
HEGER G E SR L0,

2. RESIURE

SRB LU P ABBER . RFRES A
1000 ppm EH (FIFEALZE) .

BB L UHHEB  AESBUER (FeMsE),
B L OB | SRR (FIeisg).

R F W 3 - Shimadzu AA-630S (B i
YERT)

3. HBoIxR{t
AREERIC I AHEIc Lo, Thbh, RE
BKTHRIBLIzDL, Z0#1g 2B L. 2
A BROEEEEMZ, EXETIAL THE% &R
dEenbh, HAFEHWTL0CTIHEmMEL /2.
JRIE#%T#, 0.INRER10ml 2N, BAWLE
L CRFHRRMERRIEE Lz, Alic, Aklg
2100 ppm B LA F IV AEERBEEZ AT
nlmlimz, #%ERERRICAE L TEIIEEE A7,
4. BHE»SOLBDHE
KEL-AMOERTM lem? 4220 2ml & & 3
KB (A%REE E 7212 0.1 N /) 23
E, 60CE72i2 5C T30 oMmeL 7z, ZoMl%
EM B RERE & L 72,

5. $ELVUAFITLOEER
BEPOSMBEUS F 7 4i34£%4283.5nm,

Table 1. Lead and cadmium in plastic wares for food packaging and their migration
No Sample Resin Color Material test Migration test
: Condition 1 Condition 2 Condition 3
Pb cd Ph Cd HM Pb Cd HM Pb Cd HM
(ppm)
1 Lunch box PS Red 5 0.4 nd nd nd nd nd nd nd nd nd
2 Ice-bar ABS White nd 0.4 nd nd nd nd nd nd nd nd nd
3 Spoon PS White nd 0.6 nd nd nd nd nd nd nd nd nd
4 Tray PS White nd 0.9 nd nd nd nd nd nd nd nd nd
5 siphon” PS Yellow nd 2623.9 nd nd nd nd nd nd nd nd nd
6 Grater” PS  Red nd 6862.8 nd nd nd nd nd nd nd nd nd
7  cup” PP Yellow 391 5774.1 nd nd nd nd nd nd nd nd nd
8 Board PS Yellow 245 8.9 nd nd nd nd nd nd nd nd nd
9 Board PS Red nd 25.6 nd nd nd nd nd nd nd nd nd
10 Spoon PS Green nd 26,6 nd nd nd nd nd nd nd nd nd
11 Fork PS Red 47 9.7 nd nd nd nd nd nd nd nd nd
12 Mudddler” PS Gray 119 7.4 nd nd nd nd nd nd nd nd nd
13 Ice box PE Green 5 nd nd nd nd
14 Ice box PE White 2 nd nd nd nd
15  Ice box* PE Yellow 475 nd nd nd nd

*: offended article

nd: less than 1 ppm for Pb or 0.1 ppm for Cd in the material and migration solution
HM, heavy metals; PS, polystyrene; ABS, acrylonitryl-butadiene-styrene;

PP, polypropylene
Conditions: 1, 4% acetic acid,
3, 0.1N HC1l, 95°C, 30 min

* BRI AT

60°C for 30 min; 2, 4% acetic acid,

95°C for 30 min;
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228.8nm THGEZMEL, i L 2R iR
2L D ER RS 72,
FERRITTT 2 [EE DR LTIV, R TFEIME
TiRL 72,

FRBLUEE

MEFOHBBL S F I T LDREE Table 1
IRY. TR TRBBLUD F I T ADBELIH
BELATH), BIERENLATHETS5ppm,
AFIT7ATOlppm Th-o 72,

BRGSO RESEIE 391 ppm, # FIT7AT
12 6862ppm TH -7z, F/2, F—B&TH, 2 F
ILLBDICHBERBI L0 1A, BE
BAFTYL20ppm 2B AMELZRAFITLE
ERHLTWBHEL b7z,

L DEFHE DWW TREREIC & - THELRAER
(4% FERR % Alvs, 60°C T 30 S HIRLEL) %4772 &
A, 8, AFIvakbicEbRESLNLr -
2. T, AfiRHTeoBrlRBRERALE, T
tbhb, BHBME LT 4%/ER /212 0.1 N ERR
v, 95CT30aMmEL LarLl, wTh
DFERED S B, A F I 7 A0BBBEIERA~DOBAT
BRic@To oo 72 E80.5ppm K, HF

24 0.1ppm &KiF). Fh, ZOB, RE~DFE
BEOBITIZRD b Nl h - 7,

IS IFENBEMEMAFTH L LIRS DWTE
EHETHAFALF ) vaE2icksREERONE
BT TNLBEYE (1ppm Kif) THo7,

SRRBEET->2ERDH b, hELEAFIY
2% 100ppm L EEFTH2HHOMBIIR) XF
vy, RY7abr > yBIUR) 2 FLTHY,
BBRNVMER)-—L L TidEL BN ELNTH
5, #oT, TNHDRY) e—hIcHABELIR O,
AFITLAPEEENTWTCHAENEBEETT
BATHRZ 2HEEMIIZE A L ENDDEE R L,
BATHIBE T ER RS, LaLad's,
AL NzRERIE, B8 20w TDAT
HN, ELIZEHEORE) 2—IZ DWW TRET 548
H5,

“bniz, REBDAFIZ BT &40
I TRV AR D

p'a OB
1) BEaRERH 205 (198242 A 16 H)

2) L “ESHBEAGRMYHLEL, p2
(1986)

FN RF Vv RERPOMEEEWE & EhH T

kg - WA R
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ZHEEZ*

MHZE T - G B REYE

Determination of Volatile Substances and Leachable Components

in Polystyrene Food Contact Wares

Sumio Ito*, Takeshi Hosogai*, Hiroyuki Sakurai*, Yoshihiko Tada*
Takiko Sugita, Hajimu Ishiwata and Mitsuharu Takeda

Material and migration tests of food-contact plastic wares made of polystyrene were carried out.
The average concentration of volatile substances (sum of toluene, ethylbenzene, isopropylbenzene, »
-propylbenzene, and styrene) in materials was 861692 ppm. Styrene was observed in 95% of 19

samples.
one sample.
of 0.1 ppm.

@-Methylstyrene, which is one of the material compounds of polystyrene, was detected in
Release of volatile substances into n-heptane was not observed at the detection limits

Key words : food contact ware, polystyrene, monomer, volatile substance
(Received May 31, 1992)
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ASASE - FSHEECHVWL A RY A FL >
R, HEPRCEINns by, TFARVE
Y, AVTaENRrEy, -7 u Ry
BEUAFLVOTEIEREHEE L THES R
TEBY, ZNHDEIE5000ppm LT & LT
39, 4ME, ENVZRFLyBEUORIZFLIRT
T ATy 7 AP OMEREWE £ WE T 28
HN, e T—HoRRCOWTHERABEL LT,
b/ 2T, KREBY, Bvr iR
Y LERBHFIC OV TREL T 20 THET
5.

ull

£ B 5 &

1. & #

R ZF L rBLURF L RERUEE - B8
o, EHEMIENO>—ry P THBAL, @AR
BEURB X URERER L ) o5 % 5Tz,

2. & &

i) A2 7w~} 77 7 Hewlett - Packard
5710A i< 20% PEG-20M/60-80 mesh Chomosorb
W (AW-DMCS) #H&E2mm, EX1.8mn7
FAATACTKE L2V 0L EF L 2. RligE
FID # Fi\v 7=, BEREIR, EAD200C, #7L4
100°C, #HEF200CE L7z, ¥ —F 2=
F RV, §dEiz 30ml/min & L7z,

ii) X#F : Sartorius R106-P

3. MHIPOBERHDHEOEER

REFEH L LHAMOMMEZFFR L L il
DEFVICE -2, Thbb, ffflglcv 2T
RIVAT I P&z CERLLzns, 1000 ppm &
70RYZ =)/ P AFNRIVAT I FEIE 1 ml
Mz, PAFNARNATIFTC20ml &Lz, Z
DWEHF A7 T 57 4 —HRERERE Lz,
OBl BRI T 7ICEAL, #5
N2z u= b 77 Lk b KERERSO ©— 7 T
EHEB L, FISROLRER L ) £ DR L KD
pAN

4. MEPDa-AFLAFLDER

R lg 2L AF LV ICERL 20ml & L 72,

ZOWEHFATIa2 T T 7 4 —ARRBRHE L2,

ZDHUIS D THEEWHENER & FERILIEL,

* BIRRIRAT

a-AFNRFVreERLTZ,

5. BHERER

BEEVIZE 572, BRBloRAEMlem? L2 2
ml DR FEALELEE Fv, 60°C T30 43 INIE L 72,
22U, n-~NT7 I EAVEEAIREE (270)
T RIMEBEL 72, ZDMWE MM E L 72,

i) n-n7r AL HREPOEREY
B oMl 2R 7ue I 7iCHAL,
PUFHENGE L FARICATE L 72,

i) AREREHONE - MBI 100 ml %Kik
THEBEREL 220, 105°C T2 BRIEEL 214,
RBEREMOER L WEL 2.

iii) B A B )7 AEERR KPRV
BHE100ml iz >WTC 0 0INB= T BAHY Y
LAEWTHERIT, Ber Ao By ) Ll
ReH7:,

iv) HEJE D A%EREE V2B o Vv O
B+ F DT 2E? 2k 5 TRIEL 72,

E S

1. HEFOESRENE

¥R % Table 1is/R L 72, AREEEICHES
NTVRHRBEWE THE vy, 2 F Ay
Xy, AV7TuebERyEy, n-7 o Nr¥
YBIUVAFLVoORBEER, ThEh, 53%,
58%, 26%, 11%B L UrB%TH - 72, FHEREW
Bo4steid, &I 24 ppm, 5 2838 ppm, T
+S.D. 13861692 ppm TH -7z, €/ >—DF
BERizoWT, EEREMAMEDBICFRNL
EZREIVPOHLN LD o7, Tz, BBOER &
DI DHETREERB LD >, ZTRLEDEK
FEILAFVVICERLCa- A FaF Lol
Ex{T-724% ABS#S 16T 10l ppmHRHE 1
2Ly, fiownFioFdRdic Lo b s -1z,
2. BHPpoRE
—ERRBIC DWW THEBRABE%1T - 72 (Table
2).
HREEWHIE n-~7 7 I 3BATET (RER
B BMEmb &0, 1ppm), 4%EEERIC L 2 ESE
BorHbBo s -7 (lppmBT). Xk
Rk n-~TF v Ic & Hil L 22 ISR b Bl
BE (10ppm) LT Thoiz, BorHo8Bh))
7 AMERIZ0.5pom LT THh - 72, K, 4%BEEER,
72 L 2 BROBRIBIES LNL o 1,
o T, TNLNRFHIOWTIERBOEHEICH
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Table 1. Volatile substances in polystyrene products in contact with food

No. Sample Material Volatile substances a-MS
TO EB i-PB n-PB ST Total
{(ppm)
1 Cup PS 24 nd nd nd nd 24 nd
2 Spoon PS 44 188 163 145 617 1157 nd
3 Tray PSF 40 nd nd nd 496 536 nd
4 Tray PSF 55 nd nd nd 832 887 nd
5 Tray PSF 62 185 nd nd 464 711 nd
6 Spoon PS 30 40 nd nd 529 598 nd
7 Container Ps 31 24 nd nd 391 446 nd
8 Faucet PS 30 58 nd nd 700 788 nd
9 Ice-bar ABS nd nd nd nd 1413 1413 nd
10 Sheet ABS 222 nd 22 nd 1444 1688 101
11  Sheet MABS 25 243 84 nd 1458 1809 nd
12 Lunch box PS nd nd nd nd 274 274 nd
13 Nozzul PS nd 274 209 117 448 1048 nd
14 Grater PS nd 103 61 nd 2674 2838 nd
15 Board PS nd 28 nd nd 446 474 nd
16 Board PS nd 39 nd nd 120 159 nd
17 Spoon PS nd 27 nd nd 766 793 nd
18 Fork PS nd nd nd nd 620 620 nd
19 Muddler PS nd nd nd nd 103 103 nd

nd: not more than 20 ppm

TO: toluene, EB: etylbenzene, PB: propylbenzene, ST: styrene, a-MS: a-
methylstyrene, PS: polystyrene, ABS: acrylonitrile-butadiene-styrene
resin, MABS: methylmethacrylate-acrylonitritle-butadiene-styrene resin,
PSF: polystyrene form

Table 2. Release of monomers and some other substances from polystyrene products

No. Sample Monomers in n-heptane Evaporation residue (ppm) KMnO, consumption
extract (ppm) Water n-Heptane {(ppm)
TO EB _i-PB__n-PB ST
3 Tray nd nd nd nd nd nd nd 0.3
6 Spoon nd nd nd nd nd nd nd nd
9 Ice-ber nd nd nd nd nd nd nd 0.5
12  Lunch box nd nd nd nd nd nd nd 0.4
Detection limit 0.1 0.1 0.1 0.1 0.1 10 10 0.1

Samples were the same as shown in Table 1.
Extraction conditions: water, at 60°C for 30 min; n-heptane, at 27°C for 1 hour

W R RIS L AHBHEETEMC TR > T 2) B “SRERARTIMAED. pp. 20~21

72, (1986)
3) /NERRF—, H— @ EIRPTRTEH. 57, 95(1980)
B A 4) HCRCEDTAEN | TSR £ B BN AT A

1) [T AR 20 B (1982452 A 16 H) HAETEIRH 60 S£H”. . 40 (1985)
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Preliminary Screening for Antiviral AIDS Drugs. III.
Report on fiscal year 1990

Tohru Ohtake*!, Haruyo Mori*!, Motoko Morimoto*!, Noboru Ueba*!
Nobuharu Kunita*!, Yoshio Matsuda*?, Masako Matsuyama*?, Kyoko Akiyoshi*?
Shinichi Noro*?, Nanao Sato*?, Norio Sakurada*?, Nobuya Fujita**
Tohru Ishizaki*4, Noriko Kamimura**, Yukio Yoshida**, Tetusuro Ono*s
Nobuya Ohtomo*®, Takayuki Morishita*é, Shinichi Kobayashi*®, Takashi Miyake*®
Yuichi Ishiwara*®, Sin Isomura*$, Takayuki Saito*’, Kazumasa Oda*”
Minoru Matsuzaki*’, Hiromasa Sekine*®, Nahomi Ohnuki*?, Kenji Sadamasu*®
Kenji Ohta*8, Takashi Miki*®, Nobuyoshi Kobayashi*?, Yuzo Noguchi*®
Katsumi Chijiwa*'°, Mamiko Kai*!°, Katsumi Takahashi*“’, Katsutoshi Mise
Hiroshi Ushijima*!!, Hiroyuki Shimizu*!?, Sakikazu Unten*!!

Takashi Kitamura*!' and Tohru Tokunaga*!!

Preliminary screening for antiviral AIDS drugs has been carried out using three different in vitro
assay systems. Among 106 samples tested, five were found to inhibit the growth of HIV in vitro.
Two of five have a hopeful sign, as the range of effective doses of the samples is wide.

Keywords : AIDS, Anti-HIV drugs, Giant cell, HIV, Microplate methods.
(Received May 31, 1992)

T L & iz

A X7 A4 NABREDERELBII AT TH B2,
FTTIKRERT 7)) 7 29u00s, —THADBRSRSE
PABRDTR LTV EVwbN T3, BENEBRY
PRETREICEY), BEBDIZLALCIISFELANIC

*KRBRIFARAGEMZERAT -« *2 WP A SRBL AR AT
ZEAT - ¥ ALHREIM AR - AT AR
EHFRRT - *° ROGBRBREH R 57— * A
VMG ERTTERT - *7 Fhm N VAT Ao - *8 B
ERSLEEEBTIRRT - *° BRIt ZERT - ¥ A
BEattr 57— - ELTFH#ERRRT

FBICEL L vwbLTWwEY, A XBHENRE
THEEME AZTY 2 ELBED LKL LT
2L00n, FhHALEIRRAO S THENZ(, JEN
THERIRBEN T WY, AARIZBITZEE
BOREICHMER %2728 ->TH ), RS
ZXOFATIEANFEDORIRICEERS L2 LT T 5,

I A KiGHSEORRE 2 HM9L L ¢, BHI63EE
PHEEE L L a—er A 2 AIREPFFiH L
) A XERMMEHMWHENA 7Y —=> THR
ESREL 2. HRETIIERS A —»—5 L1t
BN R IR K onw T, B
ks ERAr, ES TG AR TRRT, LR AR
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FeErl & 10 AR S KA MRIET, B
WHEANA 7 ) —=> TR 24T 72, FIK 2 S
13106 > 7 &N, ZDI L5 Tst
FetEZRL7z, WIRIRHNDLDTH - 72,

£ B 5 O®

A7) —=> 7% MT-4 #ifao HIV-1 iz &
R EE R iEE L Lz { 707 L —}
BEEHLL, ABETHEEEROLNZL DR, £
MiagaES: b L < it EMEE K T HIV
EENER AT > 72, EEROFMISATER? ICiEL 2
W) THB.

& *

A 7u7v—ETRBRINIAF 10607
AL BIV G2 R L2 5% > 7 DATRBIE,
T/EEIREE, BLU{bAWE Table 117RL 72,
B EOrLADH ), BARNLLEWE LT

ZZ i, MLELEIZEINELLNTWS, 2

5106 > 7z B 10 4 I I N D
DTHY, ESLTFRHHEETZRH & &g
T3 HIV §E¥EASTA~ 5 sz, Table 1 54> 7
N 2% 7 (BREAEE S 900423, 900436) 33K
I TH 5. 0 3> T (RKES
900447, 900466, 900498) R ZFNFNHEBTF v 7,
BEALEY), BUSHEEY T b,

REM LB E LT, Table 2 & 3iIcHRKFS
900436 £ 900498 D=4 Z7a 7L — F ENHEREER
¥. %72, Table 4 iI2HiKkES 900436 7 E#i J
B RBROER 2225, wTHICBWTY
HIV 7 £ 0L 2 A0 6 2 s BH s b, B
PR 900498 ) BT BT HI A ERIL 2 S LT
7,

# ¥z

7 Ny

Table 1z &b Twb ki, SNk

Table 1. Effective doses and minimum cytotoxicity doses of chemicals which showed
anti-HIV activities i# vitro (microplate assay with MT-4 cells infected with
HIV-1)

Sample No. Effective doses Minimum cytotoxicity Chemicals Company

(eeg/ml) doses (ug/ml)

900423 250 >250 Extract of medicinal plant D

900436 62.5 - 250 2500 Extract of medicinal plant D

900447 - 250 2500 Nucleic acid analogue F

900466 7.8 215.6 New chemical H

300498 0.005 - 0.1 20.2 Product of ray fungi J

Table 2. Anti-HIV activities of sample no. 900436 with microplate assay method

Tube no. 1 2 3 4 5 6 7 8 9 10 11 uc ic
Concentration

(ug/nl) 500 250 125 62.5 31.3 15.6 7.8 3.9 2.0 1.0 0.5

5 days incubation

Cytotoxicity X © © © © ®© ] © O
CPE - - * ++ + ++ ++ ++ + + - +

UC, uninfected control; IC, infected control. CPE, cytopathogenic effect.

Cytotoxicity: ©, cells grew well as in UC; O, growth of cells was partially inhibited by the chemical
added; X, growth of cells was completely inhibited by the chemical added.

CPE: ++, CPE was observed as in IC; +, CPE was partially observed; —, CPE was not observed.
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Table 3. Anti-HIV activities of sample no. 900498 with microplate assay method

7 8 9 10 11 uc IC

Tube no. 1 2 3 4 5
Concentration
(ug/nl) 5 2.5 1.2 0.6 0.3

0.16 0.08 0.04 0.02 0.01 0.005

3 days incubation
Cytotoxicity X X X @) @)
CPE - —

|
|
|
|
I+
I
+

6 days incubation
Cytotoxicity X X X X X
CPE

O
o)
O
O
+ O
©
O

UC, uninfected control; IC, infected control. CPE, cytopathogenic effect.

Cytotoxicity: ©, cells grew well as in UC; O, growth of cells was partially inhibited by the chemical
" added; %, growth of cells was completely inhibited by the chemical added.

CPE: ++, CPE was observed as in IC; +, CPE was partially observed; —, CPE was not observed.

Table 4.. Anti-HIV activities of sample no. 900436 with multinucleated giant cell formation

inhibition assay

Tube no. 1 2 3 5 6 uc FC
Concentration
(ug/nl) 500 250 125 3.3 15.6
Cytotoxicity O © © © © © ©
— - - + ++ - +t

UC, unfused control; FC, fused control.

Cytotoxicity: ©, growth of cells was observed as in UC; O, growth of cells was partially inhibited.
Giant cell: ++, multinucleated giant cells were formed as in FC; +, formation of giant cells was
" partially inhibited by the chemical added; —, giant cells were not observed at all.

106 ¥ > 7Nt 5> AT, in vitro DRETH
HIV s bz, wihd 2 T HIV
EHEHNRREN TV EWLDEBLNL, TNLD
LoD bTh, RKES 900436 & 900498 I3,
MBEORMIEVE A2 LA E Bbil b,
900436 i E ARG R b Bt TH - 72, 900436
IR HI R N2 LD TH D, 900498 i
BHRE» SEEINZLIDTH S, BN DEHELR
L7z 3 rikig, AXBEDIRITIERE TP, =4 X
REBFAE 32 ) 200D, SRDFEER &
70, FiUbtai P HIV &I T 20158
PRETLIEEHFELW,

INESIBF—RAZ Y —=r T LW, Hiz
SERE, BIEEICEE, HILuAE o HIVEERR
BRWEArRREN I L}, —DODKELHERE
SEoTHWTHH).

X 8

1) Gottlieb, M. S., Jeffries, D. J., Mildvan, D,
Pinching, A. J., Quinn, T. C. and Weiss, R. A.:
“Current topics in AIDS. Vol. 1”. John Wiley
& Sons, Chichester (1987)

2) Bridge, T. P., Mirsky, A. F. and Goodwin, F.
K.: “Psychological, neuropsychiatric, and sub-



BHRS D 1991 FEEEWC IPCS LD 2 AV MDD - IRERBE I 47 VT 91

stance abuse aspects of AIDS”. Raven Press,
New York (1988)

3) Mitsuya, H., Weinhold, K. J., Furman, P. A.,
Clair, M. H. St., Lehrman, S. N., Gallo, R. C,,
Bolognesi, D., Barry, D. W. and Broder, S.:
“3’- Azids - 3"~ deoxythymidine (BWA5090):

“An antiviral agent that inhibits the in-

Sectivity and cytopathic effect of human T-
cell lymphotoropic wvirus type 11/ lymphade
nopathy-associated virus in vitro.” Proc. Natl.
Acad. Sci. USA, 82, 7096-7100 (1985)

4) Dalgleish, A. G. and Weiss, R. A.: “AIDS and

New Viruses”. Academic Press, London
(1990)

5) =K B, KELRYE, WEEAT, &R &,
PHEER, KREW, MAEE, BRILET, RER
T, KM B AR B BRERTF BT OA,
EHREE, BHER AF %, T, kHE
AR, BT &7, MMRE—, = 5358, AlRH
=X, BN EE, FEERAT, ANBEMIE, BRI
HFECE, EiEt-Ll, Bad—, Z#EBA, 4
Bk, Bk, KEFHFEE, i 4%, i
i A XEERBEHA ) —=> 7%, L
1988 SE B R4, i, 108, 128~131(1990)

1991 FEEIICIPCS kD aA> MEEHDO S - RIRERE 54TV T
B—XKFI7FizonT

BIR - BRAHE - TR - JFERRIRIT

First drafts of Environmental Health Criteria circulated
for comments by IPCS in 1991 ~1992

Jun Sekizawa, Kazushige Morimoto, Makie Saito and Tomoe Kondo

Summaries of first drafts of Environmental Health Criteria (EHC), which were circulated for
comments by IPCS in the period of 1991~1992, were presented. EHC drafts on 14 compounds and one

methodology were received in this period.

Keywords : Environmental Health Criteria, Comment on the draft
(Received May 31, 1992)

1. ELHIic

HE b E L&t E (IPCS) D EELIES
N—DOTHLBEREZ T4 7 )7 (EHC) H1fE
Blichz), BHRHOTELNENTREXHERT S
Fho—o b L TEHENBLEGF B REICE
—RFI7F2EBELaAY N 2RDBRT 7D
HH,

1991 $EEE Iz it Table 1iIc/RYT EHC v E—K F
F7rdarvrolbicBEINTEL, BT
LA I A v MEBo oI TN TlicA L 7
FTRRELZFI77M0BEHEZZ LD LOTH B,
1991421 A4 519924 4 AR IPCS & ) 2 #
Y FERDLNIZEHC F 77 MM3ABEWHICE T
240144 HERCHETILN1IETH- 12,
B, 558 F it R E N/ EHC I A&k

[IPCS nIRFERE 7 747 ) TERIZ BT 28
B FOREIFICDOWT P o Table 312l 72,

2, aAfrvirEEH\EIN-EHC F57 FOED

UTIRLENIIFELCIPCS ENELNT
%72 EHC ¥ 7 7 | 1) Summary D4 % %12
U THERR U 72, L3R o 2o 4otk S R0 2o A 1k BT AT
HHEMOBMBIHELND b A2DBHEIC, i
IPCS o) EHC YR BUIR % &1 » CTAL 72 Ic B
FTarZ &L, &h, (D~@FHFAd, @)~6)
BIR» AL & Z ki 51 &k TiLzb T
»Hbd, B, UToZHR Tidib&Hoaihizir ¢
&, 0k LAY L i ARSI E T
122\ T3 k24 = CAS Registry Number # 352
L7z, L2L, BH—ait&%HT7% { CAS Regitry
Number #fF 53N Twi W&z % 2L
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Table 1. First drafts of EHC circulated for comments by IPCS (1991.1~1992.4)

Title Date* Comment
1,3-Dichloropropene (1, 2-Dichloropropane), (D-D) 1991. 1.30 1 comment
Alpha-Cypermethrin 1991. 2.27

Carbary! '1991. 4. 2
2-Nitropropane 1991. 4.19 1 comment
Principles for evaluating chemical effects on the aged population 1991. 4.22 2 comments
Polybrominated biphenyl 1991. 7. 1

Benzene 1991. 8.26 1 comment
Partially halogenated chlorofluorocarbons (Ethane derivatives) 1991. 7. 4

Cadmium 1991.11. 2 2 comments
Benomyl 1991.12.24

Carbendazim

Methyl bromide 1992, 2.14
Hexachlorobutadiene

Hydroquinone

Acetonitrile 1992. 4.21

* Dates on which the drafts were received

TWaZe\y,

(1) #HEHRFE~OLRZAIRETMOER

AFT7 ML, BEAHAT L EEWIINR
SN RIS DOV CRRIEL, & P ofHEs R
3 R 7 FEHEY 3 lzo DK AW AEZ € TV % FEffh
T5Z % BNE LTERENL, SIACHRORE
13 708 iz DT » T 5, BIHHULAWHEOBEEIC &
> THIERIINDIFENICEBEE L EMBE T
B2, o7 ae 2 TIRE{CEWHICEES
NBEEITBT 25 2FEDMECHEGIC BT 51
HICH T 54 07 F 2 NTHEL TS, 2o
SRR EE Y (Toxicology) & AN (Ge-
rontology) DMF DM HAT S Z LAWK
ZEEBEHALTWS,

Aot 5 T LR S h,
Scope of the problem

it

Structural and physiological changes in the
aged

It

Basis of altered sensitivity to environmen-
tal chemicals

1%

Approaches to examine the effects of chem-
icals on the aged population

5% General conclusions

05 b LD ERBNT S &,

1) EEgimgE A A{b KRB0
B ERHEA L IR > T 5,

2) ALEHENDEME~NDRIGIIFERRADZ
NERRL TN, ’

3) BEIIEBUCHT 3 B L » T 3,

4) BEIREBCEWEIC T B Atk &
BN ) R 7 %4 LT3,

5) BUNFAOFEITME L & icHmT 545
EHat e b L EMHEIRROBEIR - THBY,
ZOREZRE EHIUTHE D Ti» EBbi s,

6) THET NS L P DER~OBEENTET B
DIZHEMeFHEEEZ LS, BURTIE in vitro
FHERFEFEFICRAAZI R TR,

SR OB & LTS,

1) INESOARARY T £ F1 = X 1 DR

2) MEEOBRTEBETOA > o377 F 230
BI2HDH ML Fe—H—DRWIHFR

3) EEEMICT I L AR ENT—F D
Ea N

4) MBI RIEFT 7 r—~2Xx3 T4 7 A
DT

5) ImgnEihE TN

6) mislciz B LB

{2) Polybrominated biphenyls (PBBs)
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CAS Registry Number: 82865-89-2 (& T
hrioHERS22,3,3,4, 4~ Hexabromo-
biphenyls #—#l & L T/RL 72).

PBBs 13 209 #FAkHEER LARETH D, BAE
101 »F AT CAS I BRI LT 5, PBBsiz
SRTEKRTH D, KIZIZMAT, FEBIEEICIEY
BTHL, BMEEWIERBHESLT I AF v 7 AD
#MmE & LT, 1970 FAMMICHEA S 1, KET
DEFERIT 1970~1976 FF o) 7 LERIC 6000t & HERE
XN 3%, PBBsOBISH L@, 19734 H ~
197445 A COXRETD 2 > X BlEORKR L
L COKRBDER, B~nHs, b b ~niGiEF
NHEEE RGN IR TS, BERBRTIE, §
BED 5 OMRUIZES TH Y, B, B, TRIHERL
i FICERESTE W, 2,2, 4,4, 5,5 -Hexabromo-
bipheny! ? 2 «» + FEEFMLELIC 331F 22501 69 28
FC, b FOIRBHEBTIR T HEEELHICRY. £
Ryl kEibikch ), £ U CETE2ELTH
WEN5. B~ EHEIE (79 F0EA,
LDs;>1g/kg). FEthe L CIERFRAEK, bR i
DRI PBRD LN, FRWSWRICHBEL, &5
BIREHEL COFEF 2 XL 0P T Pk
LECBEICE{LE S 27 PBBsidin wvitro &
in vivo DREHEERBE TIXERETH - 2. FEHFA
i35 v P DEEEEREIC BV U BB SR
iz EmRL, FRICRBFTAMEZAL TWE I EAVR
wENL, ZHRLNERY 7 v E—5—{EHL DY,
A=zvz—9—r7ux—2—0XkEAERICLS D
DPIFTHTH L. 72, FETFEELS S,
} ~?.PBBs D 2B EOFE T EH, I8
INMERD 2R — RS b, FHEE~OPE, B
BEEWR, FEREOEE LB EoWEYDH .

(3) Benzene

CAS Registry Number: 71-43-2

Benzene 13 SERBWHOMAR T, LHE LY TE
BEAKE L L TR, Fh—fiEH, Mk
HEELTHHCLNTWS, in vitro lI2BIT 53
LB TH 225 in vivo I2BWTTHER
W, iR a iR B, AMERERL SIEGT
Th 5,

LR F e HERBR T, SRR D
257 LDy, #% 3300 mg/kg & A%, HIMERHA,
i, MAMRERD % E0EMFEE, ARME, &
wENE L HMBEEEI RO LN S, b P
2 DWW RSB B 2 RAREZ OS] % dui

ICELR E N T3, FREDEMESAERE, LIBTE,
R, T L UERT— I 0L AENELN
TV 355 FIEF TIT 27 FELL Lo ZiH 2 243
DI LR DOBBIRERENT — I WL ED
I X DRI Tw vy, 5T, b FFHM
IZOWTDOXEIRZ I AT T N—TREBTEREI NS
ZEiZoTna,

(4) Benomyl

CAS Registry Number: 17804-35-2

CAS Chemical Name: Methyl[1-[ (butylamino)

carbonyl]-1H-benzimidazol-2-yl]carbamate

Benomyl i3, ##5 o # 5 T Benzimidazole &
OBRAEFNE LTRS AL TS, 1988 D
WRAFHEIIH 1700t & REL 5N Twb, K
WA TH DA, KIEA - DIRN - 2P T 0
Butyl isocyanate & MBC (Carbendazim) 4%
T 5, BARNTIE MBCi2 & 5 icRgb & 11 5-OH
#& (5-HBC) Iz % 3. Benomyl, MBC, 5- HBC
IEMIRPUICERIL 22, ARPORE L~k
- B ARDFZERERTI2 ADI IToiEIlRIc % % &

FEmE N T\ 5, Benomyl i Hh 2 MFH & 5

B RS (0 BR) ISR RIS, Mo
RS A ISR RITE v, EREH~DE
HHBEILEYY, b P ~DOBEEOBRENH 5.
Benomyl £ & vr MBC |3 #1 82 > Microtubule o L
7S LR BT R e R T
B, ZOZEFRAEHMELTOERAEKEEZL
NTws, 7yt OBFBROBLSE LU=7 RS
BT 2llips A0y A LTz, s D8I
EMzBwTiERLNT, BROMERICEWTIRZ
DEDE FPDYAZ7REHLEN LW EINTWS,

(5) Carbendazim

CAS Registry Number: 10605-21-7

CAS Chemical Name: Methyl 1 H-benzimida-

zol-2-ylcarbamate

Carbendazim {3 H 5.9 % & T Benzimidazole 5
DFEACHEE LTRSS RT3, 1988 D
HFRAMHERITF 3600t &AL 5N Tw5B, K
HATH Y, WEPCREET Okp oI
750 H), EHE, LBHmHET L. BMEKRANT
{3 5-HBC (5-hydroxy &) # #CTHEMEo RS
PRI N THRHEE NFERI L e, T &=
Z N7 Epoxide hydrolase, y-Glutamyl-tran-
speptidase, Glutathione-S-transferase # #:E T 5.
Carbendazim NIREF CoOmE S L R Y
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D2 DT 1Y Benomyl # 28, Carbenda-
zim DYEFAEIEE £ P ~DFZEZ DT § Beno-
myl %58,

(6) Hexachlorobutadiene

CAS Registry Number: 87-68-3

Hexachlorobutadiene i3 4% 7 ¥4k T Chlorina-
ted hydrocarbons 8N EIFEY & L TERT 5.
WHRIL7 72 CHESASADOENRH SHEDR
fbRFEDBRIEICAVLN, TV rX 27,
BAHE, KEMZ KIS, WAL, REME <A
AL LTLRWLNTW S, BEREPHBGRT
OERI L O REPCRI I N, EREICERT 5,
BOERIC BT 2 IRIIULES2 TH ), BRI EL
IEMNBRETHDL. R REELAL, ERR
e, 7v F CORBRPFABIBEEIN TS,

(1) Hydroquinone

CAS Registry Number: 123-31-9

Hydroquinone 27K 31 &0 B 45 & T, BT
#1% 7% L Semiquinone, Quinone {Z SRYICER(L &
79 3. Hydroquinone 3N R E N3 DA
b, BITH, MRARE LTERICEEINS,
Hydroquinone 13 5%, KE & D ESLH»IZRILE N,
p-Benzoquinone 2 S I AIc L N EHEI NS,
EERANDSZ L OBRBT L RIGT 5., BT v b
BB, WE, M7 v FORLIKAL
W, ey ANFREI;BEEINTVS, Tk
EBEED 7R PRI L0 PR BB EN R
nze, AR L) BEENET »BRESBE M T
Rons,

(8) Methyl bromide

CAS Registry Number: 74-83-9

Methy!l bromide 133158 CEADRR TARIZET
v, fhoEiliciz & < &9 5. Methyl bro-
mide 3L 2 & LTfEibI, RBENLAEHL
LTRAWLNDEICIIREICL 2RBOEBT2%
Chloropicrin 23 1L 5, M A KA B W
Tt 67% % T Chloropicrin 25N & L 53 4%
100% Methyl bromide nZ * b5 5, WE» LD
Methyl bromide i22£HK T 225, AZEKMELT®
HRAVGELZBRFRETH S, HHEORY (Fv

) RF— X% Methyl bromide R F 2 EHT 5.
BIEOMREER, THHREIE + DRABRENSE
CRONDE., BEA X VIIEHDER L A, &R
AA>nEEZHET 2 %52 5115, Methyl
bromide NYERMIEN FMIZ AT TH 5 45 SH B
#EXDNA, BADAFUEIEZ LN TS, #H
flowfbic bbb T, (AREBRHIBIT 25784
EDEBNIIB LMLV EINTNS,

3. FROTN—TLBOBRERALFFZ

(9) Cadmium

BRI TARDOWTIZI8IEIZHE—~RFET 7 b
HIPCS LN ELNTELBICAMICHMEL, 2
FNHEMSFICBEEL Ta Ay FEBHWL, 20
BRRIT TR 7N—74EomEc T b
7z, SEIZETOBEBC I NERF T 7 F2AFL
RDOTHb D TRNLI.

277 F I 7249 %5 EHC F 77 F ofERKIL,
180 EEHIZEFENL, 20, FT77FORE
IZDWT AT 2 —F > DWFRE 7 N—7" & BEDHF
BEDETHANND D > TP REFT7
CEBLLdrol, $72, bHEHOEER LREITIR
KIZFENBAF IV LBENREMELDEFETEY
77 F ONBICHEWELE - Tz, 1989 4 11
ARIZE )R 22 7 n—72FsBr 0. 8
OB IR T ITN—T7L8%k3, BELELR
DEBOERLEE 2 CREL, HBIcDE 53
TTHBH, KFI77 MOV d H—E 1991
£11 A2TH~28 HickETEBRAE» L 2n
2Zlic ), ZosscETENEREEEL
FBICHEHF T 7 FELNTERZLDTH B,

X N

1) FAHIE - BRHERT - B K EHC n%—
REZT7 b~na sy MEHEFICETIHT
Dok, fidRA, 109, 88~92 (1991)

2) IR #:IPCSHEBmEBFERE I T4 T )T
(Environmental Health Criteria) fEgic 317
HMEAE ZDHBHRFIZOWT, HERE,
110, 95~102 (1992)
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Problems and their Solutions in Preparation of Environmental
Health Criteria Documents of IPCS

Jun Sekizawa

Problems and solutions in preparing Environmental Health Criteria (EHC) documents for IPCS
(International Programme on Chemical Safety) are summarized. Selection of target chemicals,
information search, appointment of appropriate drafters, selection and evaluation of data, use of
proprietary data, scientific and English editing, organization of international expert meetings, coordi-
nation and secretarial works were the important factors in the preparation of EHCs. The elucidation
of the process of risk assessment of chemicals in the EHC preparation will be heIpfuI in preparing

other criteria documents.

Keywords : Environmental Health Criteria, Safety evaluation, Criteria document
(Received May 31, 1992)

1. FUSHIC

HERBENRBEN L DARDEFERED D LI
2% - TE7, MERREBOIREZSTL, 4z
WTEM G RERE 72T ETHBEE e 2RIERT—
SOEMZWETH D, LoL, ZOLH0BENR
HR TEWEMEE 2 ANA LT HEET LT
BB, ZORRE T EDARDIEOMBEL LT
BT HEFENERITREVY, bYETEINL S
LR S NIRRT fFROIREE AT ¥ 2
T 2E—HOBFE RN TITEAERL L2,

S DRI DWW T HEB G ) TER
ZAE E G b ER RN ETE (Interna-
tional Programme on Chemical Safety : IPCS) 12,
B BT B AR SMmEER & LU CREmaIct
HxfT->T& R, IPCSIF 192D [A F v 7k
NAEREABRESR CHEanEE Tabb
“ArE#%ETITHEINDIZ LIL L 2EA2NR
BB DR E L BFIZ oW TR B, Bk
L, ADEEADOGEHREL FHET 2 2o 05t % #E
HFT2ZE” 2FATTHHE L L TI80EICHE
L7z, e oReEwf it/ 777 LT
DBREERE 7 54 TV T (Environmental Health
Criteria : EHC) BRI IPCS O ifg» EE i

N—D2TH5bH. bHEICH T2 EHCORE (M7
7 b)) eI ERA DS HEPRDT ETEL 4
hickz o TEZ, BArOEEENT L
I O W T OREWFERR (774 TV T7X
#) ¥ LTHEHCoOfERICEBWTHEE LIFsnT
& ERER & BB, (R E R EREE & 1ER
DRFICELE L OARICE N RELSBIT DL
B5., EHCHERiz b -T&—AEL T, fE
WEEBLTEANLEREMEAZE EOHTEL
ZEREHENEHELEZ B,

2. IPCS ib¥PHEREMEH

IPCSI137 7470 7xEL LT EHC iz,
FEUDORSE L HBICER L o ReEmETA P
(Health and Safety Guide : HSG), ) X 7 &Iz
VELET—2 % F O EBEWEREE—F
(International Chemical Safety Cards . ICSC) 7
CofvEpE oTeNc BE L 27282 B, WE,
MEIZE L TRITL T b (Table D2, 2 b
LW EEERRDF N FROEZ LRSI O
TRANOBXITH L 22w, &b T EHCI3AL¥Y
Bl & BB T80 81T 2 BE1E,
BEEoms, BBRMNAREETz=— 7%
BEE DT,
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Table 1. Chemical safety documents published by IPCS (early 1992)

Docunment Content Reader Publi-
cation
Environmental Health Summary of scien- Researcher 135 titles
Criteria (EHC) tific evaluations Government
(100-200 pages) Chemical industry
Health & Safety Guide Summary of safety Government 67 titles

(HSG) guidelines
(20 pages)

International Chemical Chemical safety
data (2 pages)

Safety Card (ICSC)

Chemical industry

Shop floor admin- 350 cards¥*
istrator (493 cards)

* 350 cards (original English version) were published by Commision of
European Commuinities. 493 cards (Japanese version) will be
published by Kagaku-Kogyo-Nippo soon.

Table 2. Layout of an Environmental Health Criteria document for a chemical or

group of chemicals

1. SUMMARY, CONCLUSIONS AND RECOMMENDATION FOR FUTHER RESEARCH
2. -IDENTITY, PHYSICAL AND CHEMICAL PROPERTIES, ANALYTICAL

METHODS

3. SOURCES OF HUMAN AND ENVIRONMENTAL EXPOSURE

4. ENVIRONMENTAL TRANSPORT, DISTRIBUTION AND TRANSFORMATION

5. ENVIRONMENTAL LEVELS AND HUMAN EXPOSURE

6. EFFECTS ON ORGANISMS IN THE ENVIRONMENT (MICROBES,
PLANTS, INSECTS, BIRDS, MAMMALS)

7. XKINETICS AND METABOLISM

8. EFFECTS ON EXPERIMENTAL ANIMALS AND JIN VITRO TEST

SYSTEMS
9. EFFECTS ON HUMANS

10. EVALUATION OF HUMAN HEALTH RISKS AND EFFECTS ON THE

ENVIRONMENT
11. RECOMMENDATIONS

12. PREVIOUS EVALUATIONS BY INTERNATIONAL BODIES

13. REFERENCES

3. EHChHOHMEAR

EHC B XD BT EB ) TH S,

(1) AR A E s RIS T HE £ 5T
i 5 L ChEEL & T 5B ORI £ iR
HBIET 5,

2) BRI TRERNFHEZT ).

(3) FHFER L 77— % KEHOBREGRSHEY
AR SR T HTHE, HEsTomRsE, ER

L LRI BO 2 R0 2 DD A2 ITiE ST 5.

5T, EHCIZBIZ & 2 {LEHEIC DTN
BL B 2 —DEEES 2 REHOMRBRICED
WS T3 v, Ke MR oW TR
AT E BB DR T RT Y, BAKR 2 RUHES
kI EENRNHICER D,

EHCix Table 2icR o5 L9, BEHERD

PEIEIC b B2 TCOEBRE REWICREtT 5.

T%pb, EHCORERNFIRIINOERZzNT—7F

DB X, BEANLEEENTHE, 4HBUEERLIRE
RLEBICOVWTOEE LT LHH I EICL > TS,
ST NERNFIZONWTEZZ 10ERD EHCE
BOBESORCEEIMZ b, LUTOHEAIC DN
THETHZENPEREIND L HIBLLTE Ty
3. Tihbb, BEVEH~OHEMENENR, &
HOERHEREIC & 2FHBERNENBR, BET—2IC
DWITHARTHNTELEROHAR L Er#E T LN
3,

1992 £ £ TIz 130 %4 (FEFH 10 %L1 E)
o EHC #5472 LT % (Table 3), Table 4ic
BonE ThPEIBWTF7 7 MEREZHELSE L
L7 EHC 18% (5 b &FHIZ 1352 HY)
NFA FNERT,

4. EHC OfERDEXRL FIR

IPCS it EHCEO HIEy L RFic DWW, bh
bhOr—2b B I TORBREMEE LM
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Table 3. List of Environmental Health Criteria series

No Title

No Title

1. Mercury

2. Polychlorinated
biphenyls and
terphenyls

3. Lead

4. Oxides of nitrogen

5. Nitrates, nitrites, and
N-nitroso compounds

6. Principles and methods
for evaluating the
toxicity of chemicals

7. Photochemical oxidants

8. Sulfur oxides and
suspended particulate
matter .

9. DDT and its derivatives

10. Carbon disulfide

11. Mycotoxins

12. Noise

13. Carbon monoxide

14. Ultraviolet radiation

15. Tin and organotin
compounds

16. Radiofrequency and
microwaves

17. Manganese

18. Arsenic

19. Hydrogen sulfide

20. Selected petroleum
products

21. Chlorine and hydrogen
chloride

22. Ultrasound

23. Lasers and optical
radiation

24. Titanium

25. Selected radionuclides

26. Styrene

27. Guidelines on studies
in environmental
epidemiology

28. Acrylonitrile

29. 2,4-Dichlorophenoxy
acetic acid (2,4-D)

30. Principles for
evaluating health risks
to progeny associated
with exposure to
chemicals during
pregnancy

31. Tetrachloroethylene

32. Methylene chloride

33. Epichlorohydrin

34. Chlordane

35. Extremely low frequency
fields

36. Fluorine and fluorides

37. Aquatic (marine and

freshwater) biotoxins

38. Heptachlor

39. pParaquat and diquat

40. Endosulfan

41. Quintozene

42. Tecnazene

43. Chlordecone

44. Mirex

45. Camphechlor

46. Guidelines for the study
of genetic effects in
human populations

47. Summary report on the
evaluation of short-term
tests for carcinogens

48. Dimethyl sulfate

49. Acrylamide )

50. Trichloroethylene

51. Guide to short-term
tests for detecting
mutagenic and
carcinogenic chemicals

52. Toluene

53. Asbestos and other
natural mineral fibres

54. Ammonia

55. Ethylene oxide

56. Propylene oxide

57. Principles of
toxicokinetic studies

58. Selenium

59. Principles for
evaluating health
risks from chemicals
during infancy and
early childhood

60. Principles and methods
for the assessment of
neurotoxicity associated
with exposure to -
chemicals

61. Chromium

62. 1,2-Dichloroethane

63. Organophosphorus
insecticides : A general
introduction

64. Carbamate pesticides : A
general introduction

65. Butanols: four isomers

66. Kelevan

67. Tetradifon

68. Hydrazine

69. Magnetic Fields

70. Principles for the
safety assessment of
food additives and
contaminants in food

POYCEEF TR TES N RENIEED 22 TH
D, THICHERL THERZEDH D LI ITRENTY
5. AMTLRT & I ISR T8 L 2 MEo
FrDr2DICHHENIRRZ T HZ L3 LBAATRE
ThH5,

Fig. 1icit, EHCEROTIRZRL 2, £ T45

—iz, WPIRDWENCFET T IPCS 23Rk L 7218
KTV A2 2BH LT, SEHOSMEBE
(Fig. 1o “PI”) »BLL2F >N idS&E %A
MRS 5, ZhtEBIE IPCS LR L T
L BRIEODWTH—RFT 7 F 2T 5. &
—KFZ77 3 IPCSnAER (Fig. 1o “CU”) Iz
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Table 3

. (continued)

No Title

No Title

71. Pentachlorophenol

72. Principles of studies
on diseases of
suspected chemical
etiology and their
prevention

73. Phosphine and selected
metal phosphides

74. Diaminotoluenes

75. Toluene diisocyanates

76. Thiocarbamate
pesticides : A general
introduction

77. Man-made mineral fibers

78. Dithiocarbamate
pesticides,
ethylenethiourea and
propylenethiourea

79. pichlorvos

80. Pyrrolizidine alkaloid

81. Vanadium

82. Cypermethrin

83. DDT and its derivative

s

S

84. 2,4-Dichloroacetic acid

(2,4-D)

85. Lead

86. Mercury

87. Allethrins

88. Polychlorinated
dibenzo-para-dioxins
and dibenzofurans

89. Formaldehyde

90. Dimethoate

91. Aldrin and dieldrin

92. Resmethrins

93. Chlorophenols other
than pentachlorophenol

94. Permethrin

95. Fenvalerate

96. d-Phenothrin

97. Deltamethrin

98. Tetramethrin

99. Cyhalothrin

100. vinylidene chloride

101. Methylmercury

102. 1-Propanol

103. 2-Propanol

104. Principles for the
toxicological

asgessment of pesticide

residues in food

105. Selected mycotoxins:
ochratoxins,
trichothecenes, ergot

106. Beryllium

107. Barium

108. Nickel

109. Summary report on the
evaluation of short-
term tests for
carcinogens

110. Tricresyl phosphate

111. Triphenyl phosphate

112. Tri-n-butyl phosphate

113. Fully halogenated
chloro-fluorocarbons

114. Dimethylformamide

115. 2-Methoxyethanol,
2-ethoxyethanol, and
their acetates

116. Tributyltin compounds

117. Methyl isobutyl ketone

118. Inorganic mercury

119. Principles and methods
for the assessment of
nephrotoxicity
associated with
exposure to chemicals

120. Hexachloro-
cyclopentadiene

121. Aldicarb

122. n-Hexane

123. a and B-Hexachloro-
cyclohexane

124. Lindane

125. Platinum

126. Partially halogenated
chlorofluorocarbons

127. Acrolein

128. Chlorobenzenes other
than hexachlorobenzene

129. Isobenzan

130. Endrin

131. Diethylhexyl phthalate

132. Trichlorfon

133. Fenitrothion

134. Cadmium

135. Cadmium-environmental
aspects

Table 4. Environmental Health Criteria drafts prepared in Japan

No Title No Title

79 Dichlorvos *1,2 105 Selected mycotoxins
82 Cypermethrin *1,2 110 Tricresyl phosphate
87 Allethrins *1 111 Triphenyl phosphate
92 Resmethrins *1 112 Tri-n-butyl phosphate
94 Permethrin *1 132 Trichlorfon *1

95 Fenvalerate *1 133 Fenitrothion *1

96 d-Phenothrin *1
97 Deltamethrin *1
98 Tetramethrin *1

Acetonitrile *3
LAS and related compounds *3,4
Ethylene dibromide (EDB) *3,4

*]1 Draft prepared by the author
+*2 Part of the draft prepared by the author

*3 Not yet published

*4 Preparation of the draft was taken over by the author
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l Selection of priority chemicals J

I Identification of author(s)

l Pafticipating Institution
(PI)

Published data

Collection of data

-

l

Unpublished data

l Drafting of a document

l

IPCS guidelines

ITransfer to IPCS/Central Unit(cag]

First draft

[47 Review by IPCS contact points I

PI
Individual Experts

Industry

r Second draft

l Author(s) and IPCS/CU

l Review by IPCS/CU, PI

| Editing

Finalization,
Summary,
Conclusions &
Recommendations

|

Internationally recongized
independent experts from
all over the world

Final editing and publicationfi]

Fig. L.

£ 0 ZAE OB > HPRICEEE N, THENE
DRV OFEPLBEIZ I2OWTF v 780, U
Bom L GEmM, BRI RET-IDIRELEH
AT FAHFELNBY, 222 P ERELT,
Z#EBI & IPCS (CU) LB =KFF 7}
T 5. BRRCERR L EMIREHR (F 27
IN—TEH) ITEVNEIWEREIND E & BIS,
AT, AT, 4L ELTARRICOVWTO
LTz b N TERT 5.

5. EHC{EREORMEREBR
EHC s f2ic 5 0 TBR M A & £ otk

Development of an Environmental Health Criteria

WOEEF YT LIz, BEHNERBED
bbb 77 FMEK, B & CFSRERDICEIR
LRBEE RT3,

5.1 XNRPYH, F—<NERIHOWVT
(MBS 2 P2 120 T, FEROBIFEEA
TETI NI T4 T )T ErbUIZzNS
bBFcTazE, QEATYZ 7 FRELELT
53 WY e WMIRL B Z &, 3)EHC YERIC 45
T EH->TwHZ E, WEARNMZBIT M.
DHE L EHEITLNE, TNITORE»S, E
BRI i) & RIDREMICTHETH - 72,
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EHC m# (Table 2) 2 RTh2» b k)i
LGP RN IUE L, Zohy 5 BEYiC
W 2% 8 IR L 2 s e 5 7w,
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WHEVEIC DW TR L 72, £ &R, W IPCS i
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5.3 HREEOEEIZOWT
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BE, BECHROEMRICHEREZEKBL
— 2B 12H, TOHFCKL THME B TE
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RIS [ ~NAENRLZRETHY, &8, &
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N—, FRAEIENO SAMZ L, RBESRE
4, FUNKZFOTBEFRE L, BEafkn A hig
+, A4 WoRPEEEL, RHEBRTFIA, K
FARDFR FHL, NEmoFINTF+E3AB L
UEIEERBHRN S DEMFICZW~NABiEE
2o, ZZICiE LT 5.

X [

1) BR #: B E E S s DB R 42
774 TN TIcAL Y X 7EHE, AERR, 21
(2), 59~66 (1991)

2) [ESLEE BTG AT HES © b E D
LB MI>WTOEBH NI0EN F &
7, pp. 271 (1991)

3) IPCS: “Revised guidelines for the preparation
of Ewnvironmental Health Criteria mono-
graphs”, pp. 12, 23 November 1990
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B # & F1095 (1991)

4) B M, AR FEMI, mERT
1991 fEREIC IPCS L D 2 A > MEEDO H - 72
BEBRE I Z7ATVTHE —KFZ7 MzDown
T, #Eh, 110, 91~94 (1992)

5) A, ERHMEET, MBTK : EHC i~
KETZ7 Aoy MRESEBICET 25T
DY, TR, 109, 88~92 (1991)

6) MAFNE, MWAWHETF, HEZE  BA 4> RE
EHERIE MR E LARERE 7 74T ) Tk
i, A stE, 109, 83~87 (1991)

7) ECETOC: “Existing Chemicals: Literature
Reviews and Evaluations (August 1991)7,
Technical Report No. 30(4), pp. 210(1991)

HF RN T — 7 ~N—Z{tizD»T

B R

2

Development of a Database for Registeraﬁon of Journals
in the Library of NIHS

Xunkun Yang and Jun Sekizawa

A database for registration and management of journals in the libarary of NIHS was developed

using dBASE III PLUS software.

The database was shown to be useful in searching for journals

subscribed in the various divisions of NIHS and for those already expired. Additional data related
to accounting on and arrangement of journals will help management of the library.

Keywords : database, registration of journals, searching for journals
(Received May 31, 1992)

i L ®» i

E 8 BT E S o ar L 1991 ERBIE
43600 50 T, F 5 LEFE (HITAE) 134 8100
fit, MESKIZHY 35800 M CH 2., MEZNHARE IR
ZA, fuciEEEmmE—ATh 5, FAHEBZETRE
U LB oMt REEs & SIS TIASATY
MR RE, &M~ Tyt —E R
(B*)k 2 b—nftf), MREH DM TCHOHERE
H—ER L ERIT-TWE, &5z, EVEHERR
FrofEs & L CRAT ST 215 BT DR
REHEZT->T3, REETRINE TCHELZD
FIBAL TWHENBEHE X v /7—FE&HWn
THERL, B L C &7z, EHLIIKEZNFH
F—vxDEbEEAEL TV DTFT—5_—2
V7 77 dBASEINIIPLUS A L 72X H
BT —FR—2 2 FMEL 2O THRET S,

" dBASEIIPLUS i2fLEHZ YV v —2 a+ 15
FT—=F =2V 7 LTERNCINE TRD A
{fEbNLTW3, ADWREZ LV a—FfEva—F

&, 74—V IFEOBIRLIEE vz &, 3EER
Dy TN a2y FRRDIIICHENS R L7
077 LMERBREL 2 TV 7 EOFHEDTH B,
T— % EH Lotus 1-2-3 Dk J 4K, tHY 7
M2 D ZATT— 977 7L WHE TH
5. 4B, BAYAT AZBENEE I EDH TS
BB DUERTH Y, DT TRNB L AT LHZD
FEHEEREIN T LD TEVI L2 BT
LTHL4,

H iy

HEFHET— I _—2 RN R U T k5 ¢
b5,

1.1 HLIBALLMEBDESS

KT — 7 ~_N— 2DERRIC & 0 Mo ERE
AR F 22— oM AR e G L, Bk
DIEE, BINHES L2 VBIEFo BBl T
55,

1.2 BRICIEU-MSonirBe Y X Mt
MEFICE 2 2ANHRFEEIC L 2 BELRE
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ORFHTEREE % B, BIZITTRIBEO B AESEORE
t EDfEE Y dBASEII PLUS # #I R L sh# I
T2 5.

1.3 NEEBOEEEHE~DXIER

fhoREsE L NEER LM LEFICEL, KEH
8T — =2 F A CEHOMBRE 2 MR, A
LEBZENTED,

1.4 MEOBESHL—IFETEOLR

ME, HEoEELT L, FtLoitEse
DEBEBEORAN T —EEBROHNEREETHZ
EHTEDS,

1.5 fr&kgeEnmL
RENVEHRN 26, WL DPDEFENBRD R LIE
¥R INHAEY - AnELIC L O H D,

i) %

2.1 FiROBBEEE, B8

INE TIT-» CELEBFEDOHMMERDEEL LT,
gk o 553, BEk, Fv7L, T—FI—2A
1CBHT L HGNERS 2L, ANENET—
FOEHETHBEI ENT—IR—ADEDTH D Z
LW ETLhvn, TOBETIEXY /TV—F%
RAWTARY L d3N Tz,

2.2 BE80OMER

MEZEE L UEMICHEL T BHEEEZ I NET
EBN, MRS RLAFLFROEE S
e L 72, o s BEcizEssg, %5, e, f
BRREL2 B L2, vh, Mk BRI N
FRHEZLDOT VT 73y MEICEF L 72,

2.3 F—IR—ADEEH

220 LI L THERENLHZET—5 %X~/
7—F->MS-DOSEHYy 7 MizE N TxAMEL,
Ehiz, ZHOTXAL2BEL7Te 742807
— I R—ZANT—2 L L CREL . MEBHET
— F_R—2NDEEER Table 1Dk ICEEIL 7.

KR & E S

Table 2IC AN L 27— DB %ERT

MEHHT— =20\ 2 DEHF % T
IR,

Table 3 12 i3TRA DI EMEEZ BF L 2 FROM
Ji %Y.

Table 421% 1989 SFlc A% Wik L 22 55D
RLIEROBIALRT.

SHUTnL ) ZHEZ2EMT 5 TAT—7
R—Z2EkELIEHALLDET I ENTELTH
55, Thbb, #HEOZANOEE (AT, ZFH,
D), L NEMLSE BIZITEMII0SEE A
513 %), BHICBI AMENE, BAFEAH, B
Ade, WA, litkcerEzonsd, k)i
WEZMZ 52 212 & » TRFVRAN L EEIE
Bz b I NS, 72, dBASEIIIPLUS
NDF— 2%, Bl2 i Lotus 1-2-30 & 5 &K, &
YT T =2 %0 2HBNT, T—FOHE
BYAERR 777 7 DIE L WTHETH ), SatRIERX

Table 2. Example of data in the database

Field Data

name Abstracts of Mycology
year . 1(1967)-12(1978)
start 1(1967)

last 12(1978)

division Microbiology+

*Written In Japanese in the database

Table 3. Example data belonging to a division
in NIHS

Names of' jounals in a devision

Acta Endocrinologica

Acta Pharmacologica et toxicolofica
Journal of Reproduction and Fertility
Neurobehavioral Toxicology and Teratology
Pharmacology, Biochemistry and Behavior
Pharmacological Reviews

Pharmacology and Toxicology

Table 1. Structure of the journal file*

Field Type Width Description

name character 45 name of journal

ycar " 50 volume (period) of journal
start " 10 first volume (period)

last " 10 last volume (period)
division " 20 name of division

+ This file 1s for the journals written not in Japanese
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Table 4. Journals which were expired for collection in 1989

Name of Journal

Bulletin de la Societe Chimique de France

Bulletin of the World Health Organization

FDA Consumer

Immunology Abstracts

Interlending and Document Supply <Interlending Review>
International Journal of Applied Radiation and Isotopes
Journal of Clinical Pharmacology

Journal of High Resolution Chromatography and Chromatography
Methods in Information in Medicine

Naturwissenschaften

Occupational Safety and Health Report

Online

EEOEHBRAD—ZLES Z &5 TE D,

B AR EEEZEY 2 L EER
ABZEMRICERMR L 7. 2/, e Ll
J1nzeiz & LAMSERENRRB L UETFAET

DWK, BEIUOMS-DOSTXA L+ T—F%7—7
N—ZANRT—2 L LTmET N7 ur 3
LEAEL TT S - 2L EWE RO LR EF
SAICEHBEL 7.

B SR A SR )V F — A AR (Control 911)

wnk R OHEIT - AHEE
AR - N ERE - B gl

Lysozyme Reference Standard (Control 911) of National Institute of Hygienic Sciences

Susumu Ishimitsu, Wakae Izumi, Mami Murai,

Hiroaki Komatsu, Tetsuo Komuro and Satoshi Okada

A candidate for the “Lysozyme Reference Standard (Control 911)” of the National Institute of
Hygienic Sciences was prepared. Purity of the standard material examined electrophoretically was
more than 99.5%. Lysozyme potency of the standard material was assayed turbidimetrically using
drycells of Micrococcus luteus as a substrate and compared with that of the Lysozyme Reference
Standard (Control 872). Potency of the standard material was in satisfactory agreement with that
of the standard and was defined as 1 mg [potency] per mg.

Keywords : lysozyme, electrophoretical examination, potency, NIHS Reference Standard
(Received May 31, 1992)

ErfEdRBAE 120 V' F— 2028 % (Con-
trol 911) #8L&EL 720 THET 5.

LI s T

)V — siZHE R R (BTN oz
F11EY VF— 22 (Control 872) #xi &
LT RIRTEEFE-1BIUVEERE2ICLE-T
WEL 72,

[ - -

(1) ) rEERE (pH 6.2)

H AR S ERR R BEY IR I o
o L72h%- THRELL 72,

(20 # &

Micrococcus luteus OBEIETIR (AL T E6H)
FAWT, HEEBANEERRSHEY LS
RHBAT L7z dt > TR L 72,
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1.2 E&iZ

e EEEQREUE) B & CFE#ES (Control 872)
T r—2 () An) he 2 B, IRESLR
L, £0#50mg (Jffl) e 2Rt MEBcR
N, ZnFhicpH 6.2 YEBERIGHE ZINZ T
EFEIZ100m]l &¢5, Zoi2ml TFO2EMHICE
D, pH 6.2 ) Y BIEREHR ML TZENFNIE
FEIZ100ml & ¥ 2, Wi 5 2ml (KA B &
U3ml (AR Fo%2E/ICEY, pH6.20)Y
RN EMA T ENFNIEREZ 50 m]l & L 72
WEFNFERERRER SHEREE K
MRS HERNS S UEHEERER E 5., LT,
FHRHERBTHE? nEREL-1OFERIC LIz
2T, TNFhohfizlEL 72,

1.3 EBE-2

HARRBHERRES Y RS N ER
Bz L72dt- THEL 72,

1.4 EBHER

FBERE-1 B I UERRE-2ICL2d8- TRD 28R
¥lmgron ) VF—2aft (mg ()] % Table
LISmL7, 2N ZhoBFET15mERY R L EER
Liz#Rar b, WINoOMEREICL-TH, 40
DY)V F—LBEKERD Img it 1mg (J11H)
DN F—LEEHFTHIENRENL,

2. 73 /EAERAR

73 2B 4T3, Spackman & kI
L EEWRY NDERBIC LN - TT- 72, W YF
—LBHRBFEROT I JBMKE, P XF 2B
TR & B —F L&, /4, Fl11EY)VF
— LfZ# 5 (Control 872) o#ikfie b & < —E
LT3 2k #3Hiz (Table 2).

3. FIERBR

) F— AEREGFEROMEER)T 7 YNLT 2
FrVERKEIEIC L D BRETL 2. BRkENIED
Reisfeld 5 D FEIC L 72h5- 72, 7.5% K1) T 7
YNT I P uEERL, AREE2.5ug~500 ug
ZFIE SR, Fig 1IoRL2 XS 7 0
DFEAH 100 pg LA LG BRI N> F s
B LNz, THIIORIZFRD S FORME S

HELTBBLZ05%BUTThH-72Z &b b, F-

TR DMEEIL 99.5% A ETH B Z LR E Ll

4. GERRBRE

)V F— L BERER B LU VT — AR
(Control 872) »#200mg * Ki%Eic i D, 105C
TR L 72, ZOFRETH ) V' F— LR

Table 1. Activities of the material for Lysozy-
me Reference Standard

Activity [mg(potency)]

Exp. No.
Method-1 Method-2
1 1.003 0.973
2 1.027 1.024
3 1.055 0.986
4 1.037 0.984
5 0.953 0.967
6 1.002 0.990
7 0.988 0.963
8 0.976 0.973
9 1.013 1.018
10 1.027 1.032
11 1.037 1.067
12 1.017 0.998
13 1.022 1.004
14 0.938 1.004
15 1.009 0.994

Mean £ S.D. 1.007 * 0.031 0.998 * 0.027

Fig.1. Polyacrylamido gel electrophoresis of the
standard material

7.5% acrylamide gel was used. Applied amounts
(ug) of the material were as follows ; lanes I 1=
500, 2=300, 3=200, 4=150, 5=100, 6=50, 7=20,
8=10, 9=5, 10=2.5. Arrow indicates a site of
weak band produced by the impurity substance.

FEB LNV F— LB ERoEHREII TR TN
2.20% (S.D.: +0.25%, n=3) B L 1r3.01% (S.
D.: £0.75%, n=3) TH-12.
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Table 2. Amino acid composition of the material for Lysozyme

Reference Standard

Number of amino acid residues per mole

Amino acid
Material Standard Theoretical?)
(Control:911) (Control:872)
Lys 5.8 5.8 6
His 1.2 1.1 1
Arg 11.3 11.2 11
Asp 20.5 20.6 21
Thr# .7 6.8 7
Ser¥ .8 9.6 10
Glu 5.2 5.2 5
Pro ©2.2 .1 2
Gly 12.1 12.1 12
Ala 11.8 11.8 12
Cys 2.4 2.5 8
Val 6.0 5.9 6
Met 2.2 2.2 2
Ile 5.9 5.8 6
Leu 8.1 8.1 8
Tyr 3.2 3.2 3
Phe 3.0 3.0 3
¢ uncorrected
¥ & 9 X 5N

)V — AREN SRR O i, ERE-1T
1.007+0.031 mg (H1f), TEHE-2 TI20.998%
0.027mg (hifi) TH N, WHEIZLHERIT L
{—F L7z, EEMn 7YX icEL CLmaERIic
BEIEDOLN L o7, BEGHEROT I /M
BEAEHE S (Control 872) DML k37 <, M
WmEE L L —FL T, ZOMERERYT 72
DAT I P NVESERENIC X D RRETL 2855 99.5
%L EThH 72, TNLDFERML, ARSI
UV F— 248 (Control 911) &L, 2ol
mgid )V F—2almg (Fif)) 2FLdDLED
7z,

1) BAEARERFASETRES HERERHINE
BB HAE, pp. 135 (1991)

2) &4 W, BEHFER, KA+HHex W\ 5 EH
SHEE BT V' F— o128 (Control 831).
#wAERE, 102, 127~129 (1984)

3) SR, MAFHETET, RFMRE BxEE
RKREATY V' — LS (Control 871). 4%
A, 107, 145~147 (1989)

4) Canfield, R. E.: Peptides derived from tryptic
digestion of egg white lysozyme. J. Biol.
Chem., 238, 2691~2697 (1963)

5) Reisfeld, R. A., Lewis, U. J. and Williams, D.
E.: Disk electrophoresis of basic proteins and
peptides on polyacrylamide gels. Nature, 195,
281~283 (1962)
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E L ERBATER Y ) F X > >~ #R#d (Control 911)
WOHED - VAR - B i - MEEE

Pyridoxine Hydrochloride Reference Standard (Control 911) of
the National Institute of Hygienic Sciences

Wakae Izumi, Hiroaki Komatsu, Susumu Ishimitsu and Satoshi Okada

The raw material of pyridoxine hydrochloride was examined for preparetion of the “Pyridoxine
Hydrochloride Reference Standard”. Analytical data obtained were as follows: loss on drying,
0.00%; pH, 2.87; melting point, 204.6°C (decomposition); infrared spectrum, same as Pyridoxine
Hydrochloride Reference Standard (Control 879); thin-layer chromatography, noimpurities were
detected; assay, 100.09% by non-aqueous titration and 100.095 by UV spectrophotometry.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Standard (Control 911).

Keywords : pyridoxine hydrochloride, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1992) '

B+HEBAERRS [HEEY) FXo s
il nERBRBRICHY L NS EIEE RBAIENER
(BAEBFEER) “EEBRTY FX RS
{Control 911)" ZBE L 2O THET 5.

1. & #

TR RN S — B L DIEAL 72, [ltkic &
ZREBBBIRNEBY TH S,

pH :2.76, Ehsi:204.9C, #HRREE 0.002%,
SB[ 0.003%, 2H 0 6.79%, RARIN A~
7 HREERIC—K, E8  (IkiEEL.
100.3%, ()URGEEHIEE: ; 100.2%, QHEHZRNE
% 100.6%

2. 2EHESIURE

HAERHFERBE) FXd vZ#%& (Control
879) #MRICKRRZIT -2V, RFERIERG T2
I3RS A2 W

3. ¥ B

o R DP22 RE BIRIRERES, BEAENL
% PA-20S RUBh S RESS, HA4 3 Ubest-50 U H
SaNaEERE, HAS N IR-700 BYAA-S- 066
Rz, $£72, Btk o<t 7773 B EUERT
8o LC-6ARIF > 7, SPD-6A BRI L, C-
R6A RIF — 7 AT # Fw Tz,

4. HEAFE

Hicitdbonlivrid, HE [HEEEeY) F¥

V] oRBEB S U—RRBREZEAT S,

1. #f/7u=t 2757 (TLC) &Ik HHE
B

W A NIRRTV a—T 4 FEERS Y 72
7,}[/60Fzs4 (E%, 0.25mm), EBE?E% :/’7]‘3'\‘
W e Trebr s TrETRIEHE (45 45 10),
el SRR STE: (254 nm).

2. Mitkso<=t 7357 (HPLC) Hic X pHE
SRR

HoprLoEREILLARB L UCBREEMRY
3.7mg ¥oRED, FnFNEAF /=N 2mlic
HhL, AREAB L CERBFRET S, ZhoD
WG plicoE, ROFGETHITEIT- 1.
Bttt

MR | BAMRRREE R (BEE © 240 nm)

74 Z 2 Inertsil ODS (4.6 mmeg X150 mmL)
BB 0.056MY >R+ Y v ABEHR(EH
3.6)  AF /—NRH 4:1) I 1-d 27 %> 2k
YERF P )V LR 0.1%DEE TN 5.

3% 0.8ml/min

A7 LIEBE 1 35C

ORI | SRRHEAR O 1/100 ST 2 R 2 1
ATBEE, BLNRDZFEEL—7DHE I MR 7
NAT—=NDFU%DEmI I d L 5 IchiED
MAH 5 EGHORELFAET S, Ebis, 2
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DEMET, REHEMREAIRO 1/2000 ST 55t
FEATHEEX, BLNEE— 7 OEMF LT
WENB LI T A~ — % RET 5.

5. HBREHR

1) ik BEoRRERKTICBId LWy,

2) pH:2.87 (1.—50)

3) FiA o 204.6C (FR)

4)  EERME 0 0.00% (g, MWE, VAT,
4 KEED)

5) MR ARZ P B & RSB [ K&
0.02 M BEREF F ) 7 ABHROBABRIR A7 b

1.0
{
0.8-1, E
|
|
i
$ 0.6 A
: i
B |
2 j
< 0.4} I' .
|
/\ H
JAN \
/A / \_
0.2r VY -/
\/,' X

0 1 Lo
200 250 300 350
Wavelength (nm)

Fig. 1. Ultraviolet spectrum of the material for
Pyridoxine Hydrochloride Reference
Standard (Control 911)

RRGET B & &, W 324 nm RN OMA S
Rz, BABRINEEIC BT 5 kG EX, (324
nm)=359.4 (1.6mg, 0.02MEEEF + ) 7 4,
100 ml). AW A7 b L% Fig. 1IZRT.

6) FHRN 27 FIL I ARB L ORI ERE S
DFIMEIL AT PGy ) 7 288/ L Y
HEL, MHNA7 P ERETZ & &, R—K
B0k Z Bz EROBIENRIN E R 7, FIMRIT
A7 b % Fig 212y, HEBE) Fxroon
PR IR B B 3322, 1544, 1280, 1216, 1019 cm™
Th -7,

7) TLCHuC & AHEERE . A2 ®wmiRL, %
D#20mg IEFECHE YD, 0.02MEEEET F U4
Iml 22 CHEPL, RBERET 3, AREE
AL (1/40~1/200), #ED R 2 HFE0 A8
BWAART S, B, EEKIOmgEEY,
0.02MEEEEF F V74 0.5ml #/m2 CiEd L, 12
WIEWET D, TNSEDTE1~10 g1 (0.1~200 ug)
EEERIC ARy FL, RBRAFBRCEEOSETE
B$5, onz#fs Fig3icmli #88
TURBHERE L 200 ug D RAE Y PRI ESTHR
MR Ry FREBIN Lo Eh, REOKR
HERARIL 0.2 pg TH - 7z,

8) HPLCH:C & AMERBR W I/n<t 7
S un—Pl% Fig. 4 1273, ARHEH, EEEER
ELRME— 7 3BHLNT, FROMEIR 100
%EHEEN D, HIDEEERIZ DWW L E—FHT
DMERBRZIT- 28R, THe— 7 n

100 A
. i Al
. i /L !
N \r /A/ f(w !
B / /( W{ VII
g / / I
P | |
< f/\/ J
1
Qo0 H00 2000 1500 1000 500

Wavenumber (cm™!)

Fig. 2. Infrared spectrum of the material for Pyridoxine Hydrochloride
Reference Standard (Control 911)
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Solvent
front
O O O O O o o o
Start - -
A B C DETFGHTIIJK

Fig.3. Thin-layer chromatogram of the mate-
rial for Pyridoxine Hydrochloride Refer-
ence Standard (Control 911)

Solvent system : dioxane-acetone-28% ammonia

(45 : 45:10).

A, B : Cont. 879, 200, 100kg ;

C,D,E F, G, H,1 ], K: material 200, 100, 2.5, 1,

0.5, 0.25, 0.2, 0.15, 0.1 xg, respectively.

Lotz
9) = &=

@) JekiMEs: BF MEBEY FXo v 0E
HBEELRHHAL, A8 200mmg #R58IchatY,
0.1N#MIERE 2 M THRAKBEZIT- 2L
100.0£0.07% (n=3) DEREITHEH N7,

(b) RIEENED: . BREEL L MR L TR
EME#c N ZEnaABR 3T 2HER 100.0+
0.10% (n=3) DHIF5HN7z.

& B

BEEGERE LTAT LY ) FXo 20
PR & BRERRT U AR, Bl AR TR I
m (AARRHIZER) Lol 2HT5

| S—

1

0 10 20 30

Time (min)

Fig. 4. High-performance liquid chromatogram
of the material for Pyridoxine Hydroch-
loride Reference Standard (Control 911)

>Conditions . column, Inertsil ODS (5 gm, 4.6 mmé

X150 mmL); mobile phate, 0.05 M sodium hydro-
genphosphate buffer (pH 3.6) -methanol-sodium
1-octanesulfonate (4:1:0.005); flow rate, 0.8
ml/min; column temp., 35°C; detection wave
length, 240 nm.

2

Z EHRES L NIzn T, Control 911 & L CTENEL
i - B R R L 7.

BEhhiz, EESEEICH LN BV E S
L7255 — BB R~ 2 L Y,

X 3

1) EEEs, EEfT, mhiE—, WSS,
WA, ARERE D B AR e F X
T iEHER (Control 871), #4E3A4R, 107, 168
~170 (1989)
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B REET b 27 » v— ) UiE# S, (Control 911)
BB - NHESE - /AHE - AR & HRES

e

Tocopherol Reference Standard (Control 911) of

the National Institute of Hygienic Sciences

Wakae Izumi, Mami Murai, Hiroaki Komatsu,
Susumu Ishimitsu andeatoshi Okada

The raw material for tocopherol was tested for preparation of the “Tocopherol Reference Standard
(Control 911)”. Analytical data obtained were as follows: infrared spectrum, same as Tocopherol

Reference Standard (Control 881); absorptivity, E

(292nm) =75.5; thin-layer chromatography, no

impurities were detected up to 50.0ug; high performance liquid chromatography (HPLC), four im-

purities were detected; assay, 100.7% by HPLC.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Standard (Control 911).

Keywords : tocopherol, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1992)

HHF_WEAARERA [P a7so—] DFEE
REEB I UEBEICHY 512 B IEE BT i
f O (AFERAFELES) “F2 72— VIEER
(Control 911)" Z8¥EL 22 THET 5.

R OHR

RESFERI AL VAL, Hitics
W, GFRBERICLIBRIN, BRARTTH
BT 7N 0.15g BT eI Nz D

NDTH5, [Httic & 2RBEMIRDELEN TH 5.

Wgsu=t 757 (TLO) #Hiz & 2 MER
B 137 5ug 3TREARy P2 L, #ifk7o=}
777 (HPLC) o & 2HERE | FiipE 1.8
%. WEGEE D EY%. (292nm) 75.3 (0.01g, k=<
% /—iv, 200ml), €& 100.2% FEHAEREH
KEHEAR), '

2. SEMESIURE

HAEFFH b 272 o—nEikkqE (Control 881)
FRBICRER 21T 72, RIBIIFRS T 2213558
Lt AW,

3. & &

H A4 36 IR-700 BURA-F e BBER, 2 F 5 —
AE-240 % FILSE TR, HASY Ubest-50 B B
R EEHEHWR, £, koot 727
I3 BiEBUERT S LC-6A B> 7, SPD-6A Rtk

185, C-R6A BT"— & MFRLEE % FV /2,

4. REF&

BT boold»iy, BB [tPa7zo—n]
DRBRELE & U— B2 B L 72,

1) TLC#:ic & aMERR

W . AV IHBT Yy a—Fy FHEBIRS ) »
260 (EX, 0.25mm), BREGE: Frx,
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CREY 5. WIS IR 2 FICHEBL 20D,

110CT 15 4rEma L, EbicAfT CHET
3,

2) HPLC iz & 2 MiERER

FEBLUEZHESH.2gTH28N, ThE
nEEAKEy /—n3.5mliciasr L, ARERS
SJUBMBREET L., ZNLDHE10plicDE, K
DEHTHT AT 72,
Wik

B SRR (B ¢ 292 nm)

717 4 . ULTRON N-CI18L

(4.6 mm¢ X150 mmL)
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5. HEBRER

1) R HETYIOHEORT, I2Ewidiwy,

2) FARR 227 F L ARB & EEREOR
SRR 2R 7 b v R (NaCliR) iz & ) #leE
L, MHENARZ b AEFRET L., R—HEHED
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T2EE, WHE292 nm I RINAEAATED L7z,

BRI B i 31 2 RO B, (292nm) ¢
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WA~=7 + V% Fig. 2 12R7.

4) TLCHIcLAMERR  #MFre~tr 7
2% Fig. 3SR, BRHAN, BHERNE L 50 ug
FTEMEARy VIR N L -7z, Kok b
BRI, 0.08ug TH 72,

5) HPLCH:iC L 2#ERBR ko vel 7/
J u% Fig 4oy, BREE SR L3
IZE—ORFREH O & Z S 4 BT — 7

1.0
0.8} .
o, 0.6 :
13}
8
g n
2 A
2 0.4 / \
0.2} \ b
/
v \
\\v ; \
\

oL . v
210 250 300
Wavelength (nm)
Fig.2. Ultraviolet spectrum of the material for
Tocopherol Reference Standard (Control
911)
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Fig.1. Infrared spectrum of the material for Tocopherol Reference

Standard (Control 911)
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Fig.3. Thin-layer chromatogram of the mate-

rial for Tocopherol Reference Standard
(Control 911)

Solvent system : toluene
A, B,C, D, E, F ! material 0.06, 0.08, 12.5, 25, 37, 5,
50 ug, respectively.

(HARERFHERER) ¢ LTHodmBEsHTs
EHEES 51, Control 911 & L CH3E - BAs 2 B
B 7z,

b0, BERMEICHLZN HIWIEEE
Lizz—F{Ric @i L 7.

L i i

6 10 20 30 40

Time (min)

Fig. 4. High-performance ligid chromatogram of
the matevial for Tocopherol Reference
Standard (Control 911)

Conditions . column, ULTRON N-C18L (4.6 mmg
%150 mmL); mobile phase, water-methanol (1: .
9); flow rate, 0.8 ml/min; column temp., 40°C;
detection wave length, 292 nm.

X [N

1) BIHR—88, KEiHE, TRE—, LR &
fa27zo—n, BEEF2729—NEB LU
NZEEF 37 2 o—)UERERICET A EFR. B
SEELTEE, 16, 506~514 (1985)
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Prednisolone Reference Standard (Control 911) of
the National Institute of Hygienic Sciences

Wakae Izumi, Mami Murai, Hiroaki Komatsu,

Susumu Ishimitsu and Satoshi Okada‘

Prednisolone was tested for preparation of the “Prednisolone Reference Standard (Control 911)”.
The quality of raw material was examined and compared with the previous Reference Standard
(Control 872). Analytical data obtained were as follows: loss on drying, 0.109; melting point, 233.2°C
(decomposition); optical rotation, [«]¥+98.77; UV spectrum, Ams,=243nm; absorptivity, Ei%,
(243nm) =413.5; IR spectrum, 1711, 1612, 1110, 888cm™'; one impurity was detected by thin-layer
chromatography and high-performance liquid chromatography (HPLC), respectively; assay, 100.1%

by HPLC.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Standard (Control 911).

Keywords : prednisolone, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1992)
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72, TLCIZ & B #ERBRIC B v TR EN 4 B
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YR E MV, RSS2 IR N
vz,

3. % @&

Yo b Bl2E DP-22 RIFL 2R i i i 8%, EARERMT
T2 PA-20S YA S M SE, HAS % DIP-370 A
HESEEt, B4 Ubest-50 B B LG EEE, H
AN IR-700 BURSMEHEF 2 V2, & 72,
Wk 7 o=} 775 713 BB ER 8o LC-6A BLR
> 7, SPD-6A Tifii4s, C-R6A R — & g
HE R,

4. HEFHE

BT by, BB [7L F=var)
NRBEB L U—BRRBREL2ERL 72,

1) TLC 3z &k 2R

W . AN IHBTY a—F 9 FHEFBRS Y &
) 60F,s, (FEE, 0.25mm), BB @ A
¥ - 7o~ VR (4:3) BLumre
e AF 2 —VIRI (9:1), Ml g (254
nm) MEE2BZTLANNETN—FT 7V 74
Rz & 5581,

2) HPLCiEIZ & 2SR

H R HMHRIC & 50471242 THifidkic &
590 %4T-» 7. HPLCOG &MU T e s
NTha.
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Wegktt

Bk L AR (B ¢ 243 nm)

717 A Inertsil ODS-2 (4.6 mmg X 250 mmL)

BEMHE TR b= F Vb KEH (27 1 73) I2BE
BEPVZFATIVEZZNRTN0.5%BLU1.0
RNEIETINZ 5.

i E 0.7 ml/min

7T LIREE D 35C

M SRBHEATED 1/100 14N T 5 R4 i
ATBEE, BbNIEL—7DEIHEEKN 7
WA —=NDHBDESIZ% B L& ) iCRNED
Whb szt oBEL AT 2, o6, 2
DEMET, RREARD /2000 1B T 2251E
AT2EE, BohsEr—7omEks»xLTRBE
N LT A= —%&ET .

5. HEAKESR

1) AGOBEERRTIC BTy,

2) Rl 233.2°C (o)

3) B [a]¥: +98.8 (R, 0.1g, &
A %4>, 10ml, 100 mm)

4) WHRIRE0.10%(0.5g, 105°C, 3®Ei, W
IE)

5) SRIMRRA~RZ b AB X OREE T Ko A
27— NI OFMER AR PV EET S L &,
PR 243 nm fHEIC RN O K HTE8D & 7z (Fig.
). BREREREIC BT 5 RIEREER, 413.5

6) HRARINA~<Z L. 7L F=Vuaricit3
HOBEERDOELET L Z EHWEIN TV,
B L 288 B L OISR OFRMRN R <=7 g
Biba )y AgFBEC L VREL, WENZ~Y
NERETEEE, M—EENEZAHICRBENEE
DRI % B, MBESMORBIIBEEI Nk -2,
KEDFHBIR A2 + L2 Fig. 2 1I27R7,

7) TLCHz L BHMERER ASB LU HRE
B#ERDS0 7213100 ug, L Foa LoD lug
BIUBRBR7Y F=Va>n0.5ug % AKXy L,
2HENBEERTEML, UV EH3E (254nm) ok
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Fig.1. Ultraviolet spectrum of the material for
Prednizolone Reference Standard (Con-

(243nm, A% /—N). trol 911)
100
i //»//d\
\ o
4 f/\’-
o l\ I
2 | j ﬁ M
2 v WM
E L Y
g 50 3 { ‘
o i ! [
Be] \ 1 i
g b
5 L
~ -
W
n !
Y
0 0 N 1 L . { . e
4000 - 3000 2000 1500 1000 500

Wavenumber (em™)
Fig.2. Infrared spectrum of the material for Prednizolone Reference Stan-

dard (Control 911)
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DEEEL 728K % Fig. 3, 4I/RL7z, _r &
25— NRBETIR Rf s/ & (R 0.09),
BENANE L TR TH -2, Wi BRIGHE
FiBWTHMBOTHH ARy F 1HEIRB SN,
RFELX O Fuand v r#gEIns, 2,
Af e ORZERROFE 7o~ 77 AlCERIEE
HLENAhro7z,

d, FEOBRBBRIZ0.1ug THY, HRiTHE
BEEN, 27 uf FoBRICL2ZERIIEHLN
Loz,

8) HPLC#*ick 2MiESRBRB LUER !

MESRER AM4.7mg 2IEFEICEY, BEHMEL0
mlcEBL CREERE L, 2ol 10 2EA
LB bsniciitkr7u=t 77 an—4% Fig.5
IR LU 72, fRFRERR 213 M Ay v — 2 1 2¢
B ENLY, FE—7 L DELFHIIRETH -
2. ZOTHBIARRRY»LE FoaF ok
HrEsh, TLCIZ k 2MERBORER L L —8T
3, BRESEREI VKD LN 5 FHILIE0.05
% (RSD=0.01%, n=6) rHtEI N5,

EE HREEGEHREL, TVEBRL GRS
ELTHPLCHEIZ L W BRAB 21T - 2H#HA,

Solvent
front

0000

Start

A B C D E F

Fig.3. Thin-layer chromatogram of the mate-
rial for Prednizolone Reference Standard
(Control 911)

Solvent system : dioxane-cyclohexane (4 :3)

A ! Hydrocortisone 1 g,

B : prednizolone acetate 0.5 ug,

C, E : material 50, 100 g,

D, F : previous Reberence Standard 50, 100 pg,
respectively,

Detection : UV (254 nm).

100.1% (n=9, RSD=0.35%) NHRABEEIHEL
.,

Solvent
front
o
o Q Q
Start T
A B C D

Fig. 4. Thin-layer chromatogram of the mate-
rial for Prednizolone Reference Standard
(Control 911)

Solvent system . benzene-methanol

A ! Hydrocortisone 1 pg,

B : prednizolone acetate 0.5 ug,

C, E : material, previous Reberence Standard 100
g, respectively.

Detection : UV (254 nm).

e

1 1 2 N

0 160 20 30 40 50
Time (min)

Fig.5. High-performance liquid chromatogram
of the material for Prednizolone Refer-
ence Standard (Control 911)

Conditions : column, Inertsil ODS-2 (4.6 mmg X
250 mmL); mobile phase, acetonitrile-water-ace-
tic acid-triethylamine (27 : 73 : 0.5 : 1); flow rate,
0.7 ml/min; column temp., 35°C; detection wave
length, 243 nm.
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MG LCAFELAL 7Y =V ey 28R
FRAEGh & SEBERRET L 1ok, BN SRR B &
(BARFERDHEER) L THomBezHT52
EXRD LNz T, Control 911 & L THE - &S
A7 & s L 72,

hiic, HERKEEICHL) SRV EEE

Zh
nlfg

Lz=3icmaton2z L 29,
p'a [

1) KEREE, MUBRT D RN A7 P LoBE
ERABRICBITBICH BI6H) BAERSM
@ polymorphism iz Bd§ 2 I 5 (£ D 2). 1%
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E SRR d-7 > 7 VEERER (Control 911) B LU
dl-% > 7 WMZ#ESL (Control 911)

SR - RFROR - MR - A o - R EHBCR

d-Camphor Reference Standard (Control 911) and d/-Camphor Reference
Standard (Control 911) of the National Institute of Hygienic Sciences

Wakae Izumi, Mami Murai, Hiroaki Komatsu,

Susumu Ishimitsu and Satoshi Okada

The raw materials of d-camphor and d/-camphor were examined for preparation of the “d-

Camphor Reference Standard” and “dl/-Camphor Reference Standard”.

Analytical data obtained

were as follows: ultraviolet spectrum, Amax=290nm; infrared spectrum, 2958, 1742, 1045cm™; optical
rotation, [a]®=+442.7 (d-camphor), [«]¥=—0.3" (dl-camphor); melting point, 180C (d-cam-
phor), 179°C (dl-camphor); gas-chromatography (GC), one impurity was detected in d-camphor
and three impurities in d/-camphor; assay, 99.5% (d-camphor), 99.5% (d/-comphor) by GC.
Based on the above results, these raw materials were authorized as the Japanese Pharmacopoeia

Standard (Control 911).

Keywords : d-camphor, d/-camphor, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1992)
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£ (= Es
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5,

5. HEER

1) R EBAORBENRRT, BRELNEN
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Fig. 1. Ultraviolet spectra of the materials for -
d-Camphor Reference Standard (Control
911) and d{-Camphor Reference Standard
(Control 911)
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Fig. 2. Infrared spectra of the materials for d-
Camphor Reference Standard (Control
911) and d/-Camphor Reference Standard
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L e & sz, BEROTHMPEIT0.36
% EHEEE LI,
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TAIN:, BRI LAY NEEIL dI-H > 7
NWERRDOTHp L F—TH 5 LHEI N, B
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HARIaetr 7o Ln—Fi% Fig. 3127,
7 LR BRBERENBIC IR0} 75
THICEINEETDES, d-2 70 T3 99.5%
0.01% (n=4), dI-#> 71T+ 99.5+0.01% (n
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Fig.3. Gas-chromatograms of the matevials for
d-Camphor Reference Standard (Control
911) and dl/-Camphor Reference Standard
(Control 911)

Conditions : column, 10% PEG 20M on Chrom-
sorb WAW-DMCS (60/80 mesh), 3.2 mme X3 m;

column temp., 110°C ; carrier gas, nitrogen; detec-
tor, FID.
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Tocopherol Acetate Reference Standard (Control 911) of
the National Institute of Hygienic Sciences

Wakae Izumi, Mami Murai, Hiroaki Komatsu,

Susumu Ishimitsu and Satoshi Okada

The raw material for tocopherol acetate was tested for preparation of the “Tocopherol Acetate
Reference Standard (Control 911)”. Analytical data obtained were as follows: infrared spectrum,
same as Tocopherol Acetate Reference Standard (Control 881); absorptivity, El%, (284nm)=43.5;
thin-layer chromatography, no impurities were detected up to 50.0 ug; high performance liquid
chromatography (HPLC), two impurities were detected; assay, 100.3% by HPLC.

Based on the above results, the raw material was authorized as the Japanese Pharmacopoeia

Standard (Control 911).

Keywords : tocopherol acetate, quality evaluation, authorization, JP Reference Standard
(Received May 31, 1992)
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Fig. 1. Infrared spectrum of the material for Tocopherol Acetate Refe-

rence Standard (Control 911)
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DEHT, BREAEN 1/2000 IcHL T 28 %iE
ATEEE, HLN2EE— 7 OHEKHLTRIEE
N2ESERT A= —%EET 5.

5. REARER

1) K EAEHOMENR TIIBVWIZ T,

2) RIMER A2 bV S (NaCliR) iz
ENUWEL ZERSFEHOFRIARPNZR7 F L E
Fig. 1iemy, Tk, BARERHIEEKDOBIN 2
R7ZINERETHEE, A—EEnEZAHIZ, i3
IZE—5RE DI % BTz,

3) HHIMRRZRZ B X CHIREE C ARRo
IF /= NWEEDEMINART P VERIET 5 &
&, W 284 nm HTICIRROBA % 86 7z, Rk
R ¥R B B HIRSE EE BV, (284 nm) =43.5
(0.01g, #XR= % /—n, 100ml). HEIRIHR A~
7 % Fig. 2 1Zm7,

4) WE7uwb 7T 7HIC L MERR B
BB L OB E D, ARy FE50ug F TR
ARy Mo obhhh o7z, Fiz, AL
BHBERIT0.05ug THo2, WRi7aet I 4
# Fig. 312w,
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Fig. 2. Ultraviolet spectrum of the material for

Tocopherol Acetate Reference Standard
(Control 911)

5) Wk7 vt 77k L 2 AERE L Bk
7a=t 77 a0—fl% Fig. 4 12RT. REEH,
MEER E L TRTE 3 0.05% Ll Lo Ry e —
7 2 FD Lz, REFER2 b 2 I
WHTCH—D LD EHESI N, ERHEDED HHE
EINLZTHWR IR TL.0%, EERTL.1
% LHEESI NI,

6) =R UIUTEREREZNBICREK I v}t ST
7HcE 6%5;3‘5&’26‘0 724548, 100.30+0.01%
(n=4) nfErHL-Nz. b, EEARICBITS
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Solvent
front

Startp--rer-- o

A B C D E F G

Fig.3. Thin-layer chromatogram of the mate-
rial for Tocopherol Acetate Reference
Standard (Control 911)

Solvent system : tolune.
A, B,C, D, E, F, G : material 0.03, 0.05, 0.07, 12.5,
25, 37.5, 50ug, respectively.
k7 a=t 77 7EOBREEGIIMERRD
RHAL /2.
w5 B

FER b 27z o— VIRHERER - HREER LT
BRRET L kR, EEERRmEEs (BXRER
HiERS) L LTtatRlERT5Z %3
Control 911 & L CT&LE - BifF # B L 7z,

Hbiz, BEELEICZHLY BV IFEE
Lz —F L RIicRE 2L 7. '

LM

0 10 20 30
Time (min)

Fig. 4. High-performance liquid chromatogram
of the material for Tocopherol Acetate
Reference Standard (Control 911)

Conditions : column, ULTRON N-C18L (4.6 mm¢

X150 mmL); mobile phase, water-methanol (5 :

95); flow rate, 0.6 ml/min; column temp., 40C;

detection wave length, 284 nm.

x R

1) BRI H—BE, KaTHEE, MIREB—, TR K
Fa7rso—n, Bt a7zxu—nbB Ly
IR 37 s o — VEEESICET AR B
R, 16, 506~514 (1985)
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Quality Tests for Ibuprofen Preparations

Tamaki Miyazaki, Chikako Yomota, Satoshi Okada and Tetsuo Komuro*!

Ibuprofen preparations were tested with a view to checking their quality by physical methods such

as determination, disintegration and dissolution tests.

These studies were carried out on 48 kinds of

commercial ibuprofen preparations. The drug content of each preparation was measured by spectro-
photometry (264nm), and the values were in the range of 90-110%. In the disintegration tests of 36
tablets, a few tablets of two preparations failed to disintegrate completely after 60 minutes.
However the number of such tablets was within the limit specified in JP. The dissolution test
described in the USP monograph was also applied to the 36 tablets, and it was found that 9 tablets
failed the test provision that over 70% of the tablets must be dissolved within 30 minutes.

Keywords : Ibuprofen preparations, disintegration test, dissolution test
(Received May 31, 1992)

477071 3ERT oA FROBHREREIR
EETH Y, BEENTREEND A——ILE»T
ki, BRIA, fERlB L UARE L TAEDbYET
0Ll B ErEEEINTWS, 22T, EER
HE—HIHR Y RBRONRE L THEKD A, 7727 <
YEDOBFZER) LY, REFERRYITo%, E
g, BERES I rEERBRIC O W THREL
2z s, BRARICBWIETOMELSKRLE
Nz THET B,

£ B H OB

gk 2 FEOREME TR R L UlE
ENLHERNA 7707 2 o NRERRE L Hvis,
INEHIT 8 BIR T, ZHWERIZEEH) (200 mg/Tab,
100 mg/Tab, 75 mg/Tab) #36 Bk, Bikix! (200
mg/g) & THRIK, HERF (500 mg/g, 200 mg/g)
SRR TH - 7z,

2. 2BHR

BIFIF DAL 7707 2> DERIIREERNSEEC
AT - 72, BORERIZER, HARSYE Ubest-50 %Y
S & DT - 72,

$EFNZ 20MEHLA L2 & ), WXKSEDEAIZAKTYE

* KRR

KEREL, ERE REIZHEBICRE), kb
THEL, B8 ET5, BEBICOEL( T TR T2
#1000 mg ISxIE T AR EEHICRD, 25/
—2100ml M2 TRV B, 58T 5, SN
BWo TWAEEITE, ELIZIYERT 7407 —
(0.45pm) I2& N AHBT 2. AW 2ml ZERICH
N, A2 /—N%2 CTEMIZ50ml & L, RXEHE
e+ 2, Blic, 47797 %S (USP
RS) 50 mg 285%icm ), 22/ —nEMZ TE
L, EFIZS0mlE§5, ZHW8mlicxy /
— &R CIEREC 20ml & L, (SRR ET5.

KA S L CEBBEROER 264 nm i BT 2
BREAr BL A 2L, BhanA 770
TrvERERD D,

477w 7rnE (mg)

=fEfEMAOE (mg) XAr/As

3. BiEEER

A7707 2 EERTCHIE ML 2868ITH
ofziz8, BREICHEL, #1MH (pH1.2) TRER
BATo 72, 127201, BAEOREDP -2 DIZH>W TR
REBZAKE LTHARY T2, /42, BBl
HEREEgIC SRR BREE L, AIERRRIZ BIE L 72,

EE ERM SR B R (B ILREEW)

(fEhAR1EA)
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4. BHHEER

A 77072 i BRREEBO S, HEHRR
{3 USP “Ibuprofen Tablet” ?i&HaRBRIEIz L22*
v, [ElE 24y FEE (150 rpm) 2 & D AT - 7z,
WE  HEENRES T A (SILEXH)
SREN . ) > BRIEAMENE 900 m] (pH 7.2, 37C)

KR L FH

1. TBHE

Mk 7707 v BE B BRERDA T Ta7
2 DERMIREREICHL 90~110%NFEEHENIC
HY, &k E LREROSEIBICHEL Tz
(Table 1),

2. HBEEER

1M TIE, SH36MIRD I HLITEA LD 305
DIPHZ R L 72 %%, 60 4 BAPIC 6 $2 97T ) 3R
DREH LN WHIY, 2RIk TBZEE N, Lal,
ZNBATHHRBICHE > THIC688% &5 THR
BEiT-o72 &2 5, HBIcHEL. 2o 28Kl
25, ELITRRELKICEZ THRRERL M
B, BREOHERFMIIE 1HEKEDMTREY
I LT, HEEH & D PRETIR COMIENE
IHBF—ETH DI W b o2,

3. TRHHER

47707836 RRDBHARBRNER £
FY2E, A~NEDSHOBH 2 — IcH5HI N
3 (Fig.1). KEBAIZAEIZ By —2 %R
L, C, D, ER&HIREKTOTHESI NI, S
— > A TREWIIRBEMAE, EbICERLR
», BBLIUCTIRT /24 adibbil, —EH
Mgl QL Els A b NI, —F, 79— D,
E T3, BEFOZRBEESFEZ LN, FICED
AITIE T0% R BIC#Y 15 BRI 2 BE L 72,

100+
=1
.2
= 50
B
a

.0

Time (hour)

Fig. 1. Dissolution profiles of ibuprofen tablets

4. BHHARRE HBEAROBMARE

BERABRB L UBHRAREIT- 236 88/lic D
TR & 70% 5 th e il (CE#fE) o BIfR %
Fig. 2 iR L 72, MBERERIAT 6050 2 B2 5 §2/l %
ZU 2K T, BEREOIF LD EREVLS,
60 23 EAPIZ B3 L 72 $E/1IC DV T 0 EBEER] & 1
LoENHEERLL. %P, Fig.2don A~Eil,
Fig. 1 TREMLERI S —> L LTRAZEENE
NogEFIBE#RL T b, BERHE 70%iF
HEAMFEZ LR T 5 &, BERRORV AHE
OFF TIREHNDITIZ RSN L Rie 2755, B
ENLDTIE, BEHEERDIJITREIL D O T HER
Mich eV EpRLN2, 72, DOL JICHED
L EHIBEmOL DL R o, ETHORRY
BIHOBIEZBEBRBR, LI TR TE LWL D TH
-7z,

USP XXII 4 771 7 = > B RBEHRBIC
g, 30 LRI FRED 10% L Lot
XL Z3hTw2, Fig.2iz USP Bk E L RENT

Table 1. Contents of ibupro‘fen in preparations

Sample Content ~ Sample Content
%) o ®)

Sample Content  Sample Content
(9] ®)

No.
1 107.7 13 98.6
2 98.8 4 931
3 940 15 1014
4 100.2 16 100.4
5 98.4 17 106.3
6 104.0 18 102.2
7 103.6 19 104.0
8 987 20 104.3
9 104.6 21 95.0
10 1013 22 102.9
11 105.3 23 103.4
12 99.6 24 102.3

No. % No.

25 10L.9 37 9%6.7
26 100.7 38 9.8
27 1013 39 102.4
28 101.9 40 99.3
29 102.6 4  99.1
30 100.4 42 100.0
31 100.7 43  94.2
32 105.6 4 9.9
33 105.6 45 103.8
34 102.0 46  95.7
3B 100.5 47 109.5

36 100.9 48 9.0
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Fig.2. Relationship between 70% dissolution
time and disintegration time

AL 7228, ABERBg L U7z ge#h Z Bl
BLLVLOY IR IMBE T I Lich
5. '

BUE, A 77072 IR HRKRIBTHY, &
MRBROLERBIIEDS SN TV, T2l
L&) Z8lHIRBIC LD & 6 2 52 BlAIR D=
12, UTL Y in vivo THOEPYEENEZ KLY 5
YOIV wd, BHERIZBT 2160213
PN RELLDTHY, H—WLERRBRIED
BRENLELHMATH L EEZ L,

MARSPOH I/ v 74 Bl U0HZ o740 ) F Y 74D
ST BE Y 5 Mt
AW A - PREET - MRS - PSR

Studies on the Analysis of Copper Chlorophyll and Sodium
Copper Chlorophyllin in Imported Foods

Yukari Tsumura, Yumiko Nakamura, Yasuhide Tonogai and Yoshio Ito

The analysis of copper chlorophyll (CuCh) and sodium copper chlorophyllin (CuCh-Na) in impor-
ted foods was carried out. Standards of CuCh and CuCh-Na were examined by ultraviolet and visible
spectrophotometer. CuCh gave absorption maximum around 650 nm, while CuCh-Na gave around
630 nm. Imported sweets and liqueurs were homogenized and extracted with ethyl acetate. These
extracts also gave absorption maxima absorbance around 650 nm or 630 nm. The results suggested
that a distinction between CuCh and CuCh-Na in foods was possible by spectrophotometry.

Visible spectrophotometric quantitation was also tried. However the estimated levels of
CuCh or CuCh-Na in the samples by this method did not meet with those by atomic absorption
spectrometry.

Keywords : copper chlorophyll, sodium copper chlorophyllin, visible spectrum, atomic absorption
spectrometry

(Received May 31, 1992)

1

THIRNHTH 87 aa7 40 (CuCh) B &
Uiz aew74Y) >+ 172 (CuCh-Na) i,
zau740akbloRdneT AT L%
fICEBRL, BOTEEUBREAERELLZDLANT,
s mEdY, BHERKEETHSL, b, Z

ol

A BPEERE B REBONER, Fa—A N
L, AT 1213 A 0T AR B A g
HOERIZHDAERIHFTEIN TS, it
fr & AR Sy M 310002 ki, CuCh B & U
CuCh-Na i RFRIEEEEIC X Ve L TERL,
B NIETERZHE L TCuCh & L < 13 CuCh-
NafmZzBHBTI2IEEINTWEY, ZNb 2
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DT LHEBREBSI T,

A[F % 513, KL T CuCh % 7213 CuCh-Na
A E N TV RBMARRICOWT, RFREAR
BUFNARORRT SR E Y, WHEDAR
7 M EE—DEEEBTIIKT 2 Z 2O TRA
72, W 2= 7 F stz &) CuCh & CuCh
-Na 2530 Z 72213 BET 2 ATHEdEIc DT,
HOBFMS R D 2HINE TRIFIN T e h
- 72, REtokER, CuCh & r CuCh-Na nEHE
Bl CETFOMRE /{0 THRET 5.

LBMEE L Uk

1. &8 #H

* Iy IEL) —ET (Kkf), 24 VS a
av—FEF (FLREGOML SERAD L 0 %R
W) BEUTFTYRAE) X a—n (F),

2. BER, B

7o 74

A FifbEE (kGmik)

B fimitikr 2—L0a5anion (ks
k)

C BExfEaBira iRt no53n:
by (Beihx)

E /AR AP S Iy ol SR R N

A HEAbES (RERR G R)

B ExiihtREBprafmismit v absne
b (BHEORHR)

e L AHERERER

AFNA Y TFNA L v L BTSSR

Z Ot SRR, EEH R

3. HRERERRRGE

[frabh o i o trik] (1982 £V Dk
HICHE T TRDBEIERIC L D AR &R 2.

1) ¥V—8BtUFaar—1Fiz40gEEOK
160ml #5 & UTHEERVET (IN) 20ml % w2 TH
80CHAE TR L TEML, Bz 80ml
FPMRZTCHERESFAL AL, W¥2—NI1340g %
#Y, K160ml, EEEE (IN) 20ml B L B
BxFn80ml #imz 7z, b % 5 arRlERiR &
5 LTATERM R 4rm L 7z, FUGL L 2o 85 A B 057 i
(10 4R, 3000 rpm) =& W 4rBEL 72, KR ICBERE
IF N 80ml A2 T 523R1EE S 512 2 BT
WV, B b ATEN KBRS P Y YAl kDR
ALz, ZTh%#H5ml F CHRERMGL, #2277
Z 2 zf L TR F- L TV A A IEFEIS 20 ml

EL72, Z10ml %5 T2) UToRELT
otz e, BRoRBE A7 FVEERRE
We L.

2) DiBWwWILBLEZ10ml DL FIVE
WAL DT L, KL TRER 2 1EH
%, BASFICHL, 450~500C T 12 BRIz L
TIR{EL 72, RGP REoKRTEL, WERER (3
N) 10ml &Mz TEL Cigr Lz, wHLin
L, 7T rE=T7LBE (1-4) 10ml
BEUT7TaLAFE— AT N—RM 2 LI THR
DEHFEII LB ETT Y E=TAKEMZ, HRIL
2. ZOWICKEMZTHI0mI & L, BEEET >
BT LB 2-5) I0mlBLEUYFLY S
FHANSNRIRF )T LABEHR 1-10) 10ml %
M2 TR BER, BHMEELZOLAFLA Y
TF N by 20ml ZIEREC T TR, HRIR &
I, AFNAYVTFNY GRS, BETR
ST RERL & L 72,

4. SRIZEBROBAREE

SHARHEIE (RBMER L3R, R Fusa 4 A,
1000 ppm) 1ml % IEFEIC & N, KEM2 TIEREIC
100ml & L7z, 200, 2, 4B Lr6ml 2IEFEIC
&N, 7IUBITyEYLBRK (1—4) 10ml
Bluo7uorFe—n7sn—RMm2idEerimeg, UT
3. HERESAFE R (Bl fxfict 5% Tl
DRtz s n TR L, MORAEERE L
L(chbofimizhnEngo, 1, 28 L0
3ug 2 &),

5. BIERME

1) AR

PR B S BERTBLE LR IeEEET U-3210

Z % ¥ #if . 900~250 nm

Z¥% x> 28— F 300 nm/min

2) RTFIRESeHE

B Ce—1L - Ty a8 AA-845

AT 324.7 nm

2 Yy MG 0.34 nm

HRAFM . TEFL > 1.51/min, 23R 81/min

7%V — Fi 10 mA

HRB L UHEE

1. ZBEQOHE

CuCh & L (F CuCh-Na I3 T3 A F /230
TAT7rNTrHEN IR 74 LEILENS
AL LEMICEBRLTHET L 0TH B 720,
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HRBDMEE IR —E Tl LW, FERICH W
CuChfZ# iz bR L D LSRR DL DosH Y,
FrOMRKIBFRL TRV EEZ LN, F2T,
HREHEGOFOROBARNERNBES & U8
eEFMELZ, KiEHED CuCh-Na iz oW TR
RHAR & [ UIBIECIRLE# RIET 5 726, BEMEK
B PRI FATHBLENERBBE L, X
~7 F WBl% Fig. 1, 212, ##%% Table 1i2;RL
72, B K WR UL # £ 13 CuCh T i3 647~650 nm,
CuCh-Na Ti3 624~630 nm DN H 72, L
L, BEEREB I URNSEIIERERIZ L > TE
Hhotz, €T, UEERRE L CREIEER
BErERENHB LI EEI R CuCh B LU
CuCh-Na #fwasZ k& L7

2. ARV PABIRICL 2EN

CuCh 3 & v CuCh-Na D433l F 7z i3 @tk F i
ELT Ta&bhoafifmpatrik? iz, &%
ST BT 2T £V EEE ST 5

422.0

1.0
650.0

Absorbance

300 400 500 600 700 800
Wavelength (nm)

Fig.1. Ultraviolet and visible spectrum of CuCh
standard

CuCh standard : B in Table 1, concentration :
200 xg/ml, solvent : ethyl acetate.

HERBENTEY, UL R3EF I/~ I77
A —FHWIEREEFREL w5, L, A
7 PSRBT D EEL BB L ety
BT L 2E2, AR S HEROE
RIRRB R Anax ZRIEL 72, 227 F LI % Fig.
3, 4iz, #HE% Table 22/ L 7z, HEHED Anax
DHIL 2 BRSS9 N, Anax 27626 nm TH - 725 3
I —}iZ CuCh-Na %, 649nm P ETH -2 ¥
J—BLY Xa2a—Md CuCh 28 HT 5 LH#fiES
Nz, ZokHic, BERRZFAHMEE RV TR
7 P VAHT 24T 218 CuCh 8 & F CuCh-Na o fii 5
LR ERTH D LEZ LN DY, BBEDEIC
&5 Anax DEHFZIBIET L0, S LICHARE

FHR L 2o 2 REPTh B,
405.2
1.0
.§ 629.2
<
0

300 400 500 600 700 800
Wavelength (nm)
Fig. 2. Ultraviolet and visible spectrum of CuCh
-Na standard

Acidic solution of CuCh-Na standard was extra-
cted with ethyl acetate.

CuCh-Na standard : A in Table 1, concentra-
tion : 50 xg/ml, solvent : ethly acetate.

Table 1. Physical properties of copper chlorophyll and sodium copper chlorophyllin standards

Standard Origin Amax (NmM) 2 Eiz® Cu(%)® Purity (%)
CuCh A 648.4 10.9 0.73 10.7
CuCh B 650.0 39.9 —a —a
CuCh C 647.2 109.7 2.13 31.4
CuCh-Na A 629.29 57.59 —a —a
CuCh-Na B 624.49 26.79 1.80 19.5

a) Solvent: ethyl acetate.

b) Organic copper was determined by atomic absorption spectrometry.
¢) Purity of standards was calculated from the copper contents.

d) Not determined.

e) Aqueous solution of CuCh-Na was acidified and extracted with ethyl acetate.
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649.6

Absorbance

300 400 500 600 700 800
Wavelength (nm)

Fig.3. Ultraviolet and visible spectrum of li-
queur extract

Twenty grams of sample was extracted with
ethyl acetate.

—
o

626.0

Absorbance”

300 400 500 600 700 800
Wavelength (nm)

Fig. 4. Ultraviolet and visible spectrum of choco-
late extract

Twenty grams of sample was extracted with

ethyl acetate.

Table 2. Wave length of maximum absorbance
of sample solutions

sample Amax (nm) c%;gggi%%
Jelly 1 663.2 CuCh
Jelly 2 653.2 CuCh
Jelly 3 655.6 CuCh
Jelly 4 664.4 CuCh
Chocolate 626.0 CuCh-Na
Liqueur 649.6 CuCh

Each sample was extracted with ethyl acetate.

1. EFBAEPMEIC AT P IL
L2 2R

R -ARENSHEREPIELTD
CuCh 7213 CuCh-Na iR # g e LTH
HLTEY, [EabhoaRBmyasiid:? L RF
hyaic & 3 EERE % CuCh 1 & vF CuCh-Na o]
FHEELTWS, LAL Ane KB 2REEICE
ZINLNERLVTR TR AW %2, HRICE
ZUE[E DA IT- 72, F0EF % Table 3
j=5k L7, CuChicowTi CuCh-Naicow»Ti,
A7 P ASICIEE L DM L B, BT
RSGHT TR D S RO 2 WEN 1.5 06 2.71F &
B ot ZOREE L CZRBERETICE S
R 73R AERSEZ bNns., BEn ki,
AHMRETL 2@ TR, BbkEEE CulCh B LW
CuCh-Na DERBICHWARAIZ I F{ Wl
7z.

Table 3. Comparison between Contents of copper chlorophyll and sodium copper
chlorophyllin in imported foods obtained by the two methods

Calculated concentration (ppm)

Sample Compound by AAS® by absorbance® B/A
(A) (B)

Jelly 1 CuCh 4.4 9.1¢ : 2.1
Jelly 2 CuCh 7.5 11.79 1.6
Jelly 3 CuCh 5.5 8.69 1.6
Jelly 4 CuCh- 4.6 9.19 2.0
Chocolate CuCh-Na 7.4 20,09 2.7
Liqueur CuCh 3.8 3.89 1.5

a) Calculated from the Cu contents.

b) Calculated from the absorbance at 650 nm (CuCh) or 630 nm (CuCh-Na).

¢) Used standard was CuCh C in Table 1.

d) Used standard was CuCh-Na B in Table 1.
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Estimated Production of Coal-tar Dyes (including Dye
Aluminum Lakes) Based on Official Inspections in 1991

Tadashi Shibata, Mika Kimura, Reiko Kawamoto,
Sumiko Tsuji and Yoshio Ito

The total number of official inspection of coal-tar dyes and their lakes from April in 1991 to March

1992 was 835.

The quantity which passed inspection amounted to 240 tons in Japan.
The official production of color dyes each month in summarised in Table 1 and that by various

manufactures in Table 2.

The food coal-tar dye produced in the largest quantity was Food Yellow No. 4, occupying 44.6% of

the total during this period.

Keywords : food color, coal-tar dye, official inspection, production
(Received May 31, 1992)
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Studies on “New Coccine Standard” for the Dye Standard of
the National Institute of Hygienic Sciences

Reiko Kawamoto, Mika Kimura, Sumiko Tsuji,
Tadashi Shibata and Yoshio Ito

The “New Coccine Standard (C.I. 16255)” for the Dye Standard of the National Institute of
Hygienic Sciences was prepared. The content of this Dye Standard determined by the titanium

trichloride method was 97.5% on the average.

The ultraviolet-visible absorption and infrared spectra of the Dye Standard were also measured.

Keywords : new coccine, dye, standard, titanium tricholride method.
(Received May 31, 1992)
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Studies on “Acid Red Standard” for the Dye Standard of
the National Institute of Hygienic Sciences

Mika Kimura, Reiko Kawamoto, Sumiko Tsuji,
Tadashi Shibata and Yoshio Ito

The “Acid Red Standard (C.I. 45100)” for the Dye Standard of the National Institute of Hygienic
Sciences was prepared. The content of this Dye Standard determined by the titanium trichloride

method was 96.49% on the average.
The ultraviolet-visible absorption and infrared spectra of the Dye Standard were also measured.

Keywords : acid red, dye, standard, titanium tricholride method.
(Received May 31, 1992)



PSR AR St T

(BFEFES) 7y Fry FEERIZDOWT 133

fUH, BEGSB LR GHRE LTAVWbEND
Ty Fyy FoRRERE RERIvwsns

EEHELTTIy FLy FREERZ2ESELZOT,

FNL DRBREK Y ET 5.

REREE

B RS e EERE U-3210 (H30), HybartkE
FHIR-700 (HASN), BBYRAIZEN T3 E665-
E686 (# Fu—LA), Z—Ib+ 74 x—KIGEF
MKA-210 (GEARET).

E #

FA LML D BAL .

HERF iR

FRZERT 5 L oofiil, ARKENHLEERAR
1,106 5O REBRMEY 2L 72,

Koy o B % 15 mmHg DRET 24 Bk
L7:%%, 200mg 2%5FFL, A—N7 4 > v —Ksy
FrTHBEEL 2.

HEAbsly - vhlE S o AB A AR E Y 120 - TT
-7z,

BiREtE | M S DEWBEERY 1258 - T AN 7 SIS
& (2186) HMWTAT» 72,

7w Py FEE#ES (C.I451000) HERFER

PR L R ALK,

MR | AR oE KB H) ~
W ToRRICHEAT 5, B ARIIE566nm
(0.02 M BEBR T > £ =7 LT

W A~=2 } v Fig. 1R,

ARIL 2~ 7 F v i Fig. 2 (KBr i) I2/RT.

MERER 1) AAEW 0% (1%KEH).

(2) 1E{it¥r:0.01%.

(3) HEEELE 1 0.00%.

) BER . D7voslb5ug/g CrelT)
1.0

=
w0

Absorbance

(1X3)

220 300 400 500 600 700
Wavelength (nm)

Fig.1. Absorption spectra of Acid Red Standard
Curve (1) :0.01 M AcONH, soln.

(2) 1 0.1 N HCL soln.

(3) : 0.1 N NaOH soln.

conc. 10 mg/L

: 1:: /r/"\. J J))

(53
=]

Percent transmission
b [=2]
[ =] (=1
‘-’:::_

0 e X
4000 3000 2000 1500 1000 500
Wavenumber {em™!)

Fig. 2. Infrared spectrum of Acid Red Standard

@<=y ;2.0 ug/g Mn &L T) @FnfinE
&/E 3.0 ug/g (Pb LT,

(6) E#:10.03xg/g (As,0, &L 0.

(6) fon{az 1 0.01%KIEM 0.05 mlic DWW T
RIS AEHCHET IHETT v FLy FU
Haozfy + 28D,

K4rit 1 0.58% (200 mg, #hEET > r—F—15
mmHg, 24 ERT).

EH196.4% (1g, ®ifET ¥4 —%— 15mmHg,
24 BRI =1L F & > 8.,

# #

BHERERE LTATLAETY y FLy FORE
EHETL7:. EOMBRRETSH 72,

N DRBEAUC & DS BEAF L R EE R
i1, Bl RBursiedh (afiEiEd) clLe
REEETRZ L2300, FH4FE6 AL BN %
FtET 5.

b iz, AEEREHETHICN) ZROTH
NEVZW T TARWIC -2 LT

pa 8

1) AESFE, R FHBEE . S5 REMTMY
NEERME", pp. D482~D485, NS, ®
£1(1987)

2) FhMBERET, BPAYSASE, HHEEIET, Elmi
A 44 SEEIC BT b 7 — N AF 0B ERTRIC
DWT (§2H) s—nNEaHFoBRRElhTEn
bR A, fadaif, 88, 134~ 139(1970)

3) Wi 3 ik T, SREOIE, HIEARE DR
F—NAE B ORBIEE R 1T B IEVER DR
L e R, 108, 114~117 (1990)

4) Society of Dyers and Colourists: “Colour
Index”, 3rd ed., Vol. 4, American Association
of Textile Chemists and Colorists (1971)



134 N

1095  (1991)

E e ARG (GRIRER) > P TAN I ARERIZONT
BT ARF - RN - R IE - SR

Studies on “Indigo Carmine Standard” for the Dye Standard of
the National Institute of Hygienic Sciences

Sumiko Tsuji, Reiko Kawamoto, Mika Kimura,
Tadashi Shibata and Yoshio Ito

The “Indigo Carmine Standard (C.I. 73015)” for the Dye Standard of the National Institute of
Hygienic Sciences was prepared. The content of this Dye Standard determined by the titanium

trichloride method was 97.09§ on the average.

The ultraviolet-visible absorption and infrared spectra of the Dye Standard were also measured.

Keywords : indigo carmine, dye, standard, titanium trichloride method.
(Received May 31, 1992)
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Standard
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Analytical Results of Post-harvest Pesticides in Citrus Fruits and
Fruits Juices by GC-MS (SIM) and HPLC with Fluorescent Detector

Yasuhide anogai, Yukari Tsumura, Yumiko Nakamura and Yoshio Ito

Determination of 6 kinds of post-harvest pesticides (DP, OPP, TBZ, 2,4-D, Imazalil and Benomyl)
in citrus fruits and fruits juices was carried out by GC-MS (SIM) and HPLC with fluorescent
detector. DP for 16 samples, OPP for 27 samples, TBZ for 12 samples, 2,4-D for 10 samples, imazalil
for 20 samples and Benomyl for 4 samples were detected in total 32 samples.

Keywords : post-harvest application, GC-MS, HPLC
(Received May 31, 1992)
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Lemon juice 100 g Lemon 20 g
+ 1IN H:S0: 5 ml + IN HzS0: 3 ml
+NaCl 10 g + Acetone 100 ml X 2
Homogenized(3 min)
Filtered
1
i
Filtrate Residue
Concentrated to 50 nl
+ SatNaCl 100 ml

>

+ Ethyl acctate 100 nl X 2

Shaken(5 min)

Organic layer Aqueous layer

Washed with S*tNaCl 100 ml -
Dehydrated with NazS0Os
Concentrated to 5 ml

Taken 1 ml
GC-MS(SIM) for DP,OPP

Taken 4 nl
Dried up

I + CHoNe/Et20 5 ml x 2
Dried up
Dissolved in Acetone 4 mi
GC-¥S(SIY) for 2,4-D

Scheme A. Analytical method for DP, OPP and 2,4-D in
fruit and fruit juice
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Table 1 Contents of post-harvest pesticides in lemon

Contents of residual pesticides (ppm)
DP OPP 2,4-D Imazalil TBZ Benomyl

1 Yokohama (U.S.A.) Peel 0.004 0.18 0.25 4.53 3.19 ND
Substance 0.004 0.02 ND ND ND ND
Whole 0.004 0.07 0.08 1.93 1.04 ND

No. Origin (Country) Part

2  Yokohama (U.S.A)) Peel 0.038 1.27 0.07 ND 4.72 ND
: Substance ND ND ND ND 0.43 ND

Whole 0.014 0.48 0.02 ND 2.04 ND

3 Kobe (US.A) Peel 0.113 0.18 0.15 1.63 0.73 0.10
Substance ND 0.02 0.05 0.11 0.27 0.03

Whole 0.029 0.06 0.11 0.08 0.40 0.04

4 Kobe (US.A) Peel 0.086 0.20 0.23 0.03 0.60 ND
Substance ND 0.02 0.06 0.02 0.10 ND

Whole 0.029 0.08 0.11 0.02 0.27 ND

5 market (domestic, Ehime) Peel ND ND ND ND ND ND
Substance ND ND ND ND ND ND

Whole ND ND ND ND ND ND

6 market (domestic, Wakayama) Peel ND ND ND ND ND ND
Substance ND ND ND ND ND ND

Whole ND ND ND ND ND ND

7 market (domestic) Peel ND ND ND ND ND ND
Substance ND ND ND ND ND ND

Whole ND ND ND ND ND ND

8 market (domestic) Peel ND ND ND ND ND ND
Substance ND ND ND ND ND ND

Whole ND ND ND ND ND ND

9 market (US.A) Peel 0.012 2.20 0.06 4.78 ND ND

Substance ND 0.04 ND 0.24 ND ND
Whole 0.004 0.84 0.04 1.93 ND ND

10 market (U.S.A.) Peel ND 7.66 0.06 4.33 0.03 ND
Substance ND 0.13 ND 0.93 ND ND
Whole ND 2.75 0.02 2.11 0.01 ND
11 market (US.A)) Peel ND 1.66 0.03  3.55 ND ND
Substance ND 0.05 ND ND ND ND
Whole ND 0.62 0.01 1.25 ND ND
12 market (U.S.A)) Peel ND 0.76 0.06 3.05 ND ND
Substance ND 0.05 ND 0.19 ND ND
Whole ND 0.28 0.02 1.11 ND ND
13 market (U.S.A)) Peel 0.153 6.74 0.06 6.42 ND ND

Substance 0.012 ND ND 0.33 ND ND
Whole 0.061 2.36 0.02 2.46 ND ND

14 market (New Zealand) Peel 6.511 0.04 ND ND - ND ND
Substance 0.225 0.01 ND ND ND ND
Whole 3.083 0.02 ND ND ND ND

ND: not detected, detection limits for each compound are as follows;

DP: 0.005 ppm for fruit, 0.001 ppm for fruit juice;

OPP, 2,4-D, TBZ, Benomyl: 0.01 ppm for fruit, 0.002 ppm for fruit juice;
Imazalil: 0.05 ppm for fruit, 0.01 ppm for fruit juice.
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Lemon juice 100 g Lemon 20 g

+ 5N NaOR 5 m!
+ NaCl 10 g

+ 5N NaOH 5 ml

+ Acetone 100 ml X 2
Homogenized(3 min)
Filtered

Fiatrate Residue

Concentrated to 50 ml

+ SatN,Cl 100 nl

pH was checked and 5N NaOH was added if necessary

+ Ethyl acetate 100 ml X 2
Shaken(5 min)

Organic layer Aqueous layer

Organic layer

+ 0.IN H2S0: 50 nl X 2
Shaken(5 min)

Aqueous layer
I + 5N NaOH 4 ml
+ Ethyl acetate 50 ni X 2
Shaken(5 min)

Organic layer Aqueous layer

Washed with S2tNaCl 100 ml
Dehydrated with Na2S0s

Dried up

Dissolved in CHsCN S ml

HPLC for Imazalil, TBZ and Benomyl

Scheme B. Analytical method for Imazalil and TBZ in fruit and fruit

juice

Table 2. Contents of post-harvest pesticides in oranges

No. Origin Part

Contents of residual pesticides (ppm)

(Country) Dr OpP 2,4-D  Imazalil 182 Benomyl
1 Yokohama Peel 0.250 2.93 ND ND 2.50 ND
(U.S.A.) Subsatnce  0.028 0.02 ND ND Tr.x ND
Whole 0.080 2.26 ND ND 1.81 ND
2 Kobe Peel 1.139 3.01 ND 10.58 0.32 ND
(U.S.A.) Substance  0.009 0.04 ND 0.5 0.27 ND
Whole 0.298 0.80 ND 3.13 0.29 ND
3 nmarket  Peel 0.078 0.08 ND 2.02 1.08 4.56
Substance 0.008 ND ND 0.08 0.03 ND
Whole 0.022 0.02 ND 0.58 0.31 1.30

% 0.01 ppn=Tr.<0.03 ppn
ND ! not detected, detction limits are shown in Table 1
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AL ORI % Table 21278072, 2,4-D
Lo 5 frikahs, &% 23— oikr LS

7.

TV =77 N—"Y DR %E Table 3IZ/RL
2. AL EREEL 2,4-DUS D5 BED, £
W& 22—y S S iz,

Table 3. Contents of post-harvest pesticides in grapefruits

VEY Y2 —2A0FERR % Table 4I27RL 7.
FTRTofMk L ) OPP ##kii & 1, DP, 2,4-D,
A=H YN, TBZ—ofikt 9,
R INBFEORED L LB I N o T

B, GCizLWBREIRHEEnbnizDdWT
I3, GC-MSiz & bR & T 2,

No. Origin Part Contents of residual pesticides {ppm)
(Country) pp opp 2,4-D  Imazalil TBZ Benonyl
1 Yokohama Peel 1.192 2.57 ND ND 5.00 ND
(U.S.A.) Subsatnce  0.038 0.01 ND ND ND ND
Vhole 0.336 0.65 ND ND 1.2 ND
2 Kobe Pecl D 0.03 ND ND ND 0.03
(U.S.A.) Substance ND 0.03 ND ND ND ND
¥hole ND 0.03 ND ND ND 0.01
3 nmarket  Peel 0.154 ND ND 0.24 2.18 0.48
Substance ND ND ND 0.06 0.20 0.03
Whole 0.044 ND ND 0.07 0.62 0.14

ND ! not detected, detection limits are shown in Table 1.

Table 4. Contents of post-harvest pesticides in lemon juices

No. Ratio of Origin Contents of residual pesticides (ppm)
Jjuice (Country) pp 0PP 2,4-D  Imazalil TBZ Benomyl

1 5%! Yokohama ND 0.011 ND ND ND ND
(U.S.A.)

2 100 % Kobe 0.001 0.157 0.005  0.01 ND ND
(U.S.A.)

3 100 % market ND 0.003 ND ND 0.021 ND

4 100 % market 0.013 0.079 ND 0.490 ND ND
(U.S.4.)

5 40§ narket 0.005 0.041 ND 0.040 0.104 D

6 30% market 0.001 0.005 ND 0.147 ND ND

7 g2 narket ND 0.013 ND 0.099 ND ND
(Australia)

8 10% narket ND 0.009 ND 0.124 ND ND
(U.S.4.)

9 10% market ND 0.037 ND ND ND ND
(Italy)

10 10% narket ND 0.004 ND 0.090 ND ND

11 108 market ND 0.007 ND 0.007 ND ND

12 10% market ND 0.003 ND 0.049 ND ND
(U.S.A.)

*1 5 % of orange juice was mixed.

*2 89% of apple juice was mixed.
ND : not detected, detection limits are shown in Table 1.
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FRTE N BT 6 BFEoOLIEICBIT 2HMT
iz, DP, OPP L L U TBZ X frfsmilmipe LT
BRAEDLNTEY, TRFTHOHEHRICBITS
E I 3E#E3 70 ppm, 10ppm B L ¥ 10ppm & % -
Twa, FAROERINLIZOWTEIWT R K
HUTFTTHo1z. £72, TOMNBIKIZOWTERRT
FBEREDHLNTE LT, WETOED L BEEE
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1Y (BA

¥ & o

WAL S E & TR EEEAE, 2 6 IS G
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A16 Bk & 0.001~3.083 ppm, OPP %727 ik
A 5 0.003~2.75ppm, 2,4-DA10KR KD 5
0.005~0.11 ppm, 4 =3 1) )Lh¥ 20 Btk 5 0.007
~10.58ppm, TBZ A 124K A & 0.01~2.04
ppm , X/ I D4R S 0.01~1.30 ppm D
E R i (AR
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Determination of Organophosphorus Pesticides in Imported Foods
by FPD-GC and GC-MS

Yasuhide Tonogai, Yukari Tsumura, Yumiko Nakamura,
Yoshio Ito, Yoshinori Watanabe* and Yukihiro Shiomi**

Organophosphorus pesticides in 47 agricultural products imported at the Yokohama and Kobe
Quarantine Station in 1990 were determined by FPD-GC and identified by GC-MS. Chlorpyrifos-
methyl, malathion and fenitrothion were found in wheat (0.03-0.69 ppm), chlorpyfifosmethyl and
fenitrothion in soy bean (0.02-1.03 ppm), chlorpyrifosmethyl in cherry (0.12-0.17 ppm), chlorpyrifos-
methyl in pumpkin (0.07-0.15 ppm), chlorpyrifosmethyl and malathion in corn (0.15-1.38 ppm).

Keywords : post-harvest application, organophosphorus pesticide, imported food, gas chromatogra-

phy

(Received May 31, 1992)

Introduction

Since the production and circulation of
foods have become international, the import
of agricultural products from foreign coun-
tries to Japan has increased year by year.
Nowadays, Japan imports more than 509 of
its total food consumption. Under this situa-

* Yokohama Quarantine Station: 1-1 Kaigan-
dori, Naka-ku, Yokohama 231

** Kobe Quarantine Station: 1-1 Toyahama-
cho, Hyogo-ku, Kobe 652

tion, safety of imported foods become a major
concern for consumers. The post-harvest
pesticides applied for agricultural products,
especially for grains, have given rise to much
discussion.

Grains may be stored for periods of several
weeks to several years before consumption or
processing. Hence, many kinds of pesticides
are used to reduce the possibility of losses
caused by insects and pathogens during this
period amount of residual pesticides in foods
due to post-harvest application have tended
to become greater than those due to pre-
harvest application. Various reports have
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revealed that several kinds of pesticides have
been detected from imported agricultural
products and processed products found on the
Japanese market!~"

The Japanese Food Sanitation Law, how-
ever, prescrives no regulation with respect to
residual pesticides resulting from post-har-
vest application. Therefore, such a regula-
tion should be established as soon as possible.
Now, the Ministry of Health and Welfare,
intends to establish Japanese standards for
unregulated pesticides and to survey the resid-
ual amount of those pesticides in imported
foods. Since the authors are concerned with
the chemical analysis of imported foods and
organophosphorus pesticides which are wide-
ly used in agricultural products, we made a
surveillance of organophosphorus pesticides
in foods imported at the Yokohama and Kobe
Quarantine Stations in 1990 in order to con-
tribute to the establishment of a regulation

Vegetables, Fruits 20 g

for post-harvest pesticides.

1. Materials and Methods

Imported wheat, soy bean, corn, pumpkin,
onion, melon, cherry, etc., were used as sam-
ple. Pesticide standards and GC conditions
used for the determination of pesticides were
the same as those in the previous® report.

GC-14A gas chromatograph-QP-2000 mass
spectrometer (Shimadzu Co. Ltd.) fitted
with DB-210 capillary column (J & W
Scientific; 0.25 mm 1.DX30 m, film thickness
0.25 um) was used. Operating conditions of
mass spectromeéter were as follows; electron
impact ionization, voltage of 70 eV trap cur-
rent of 300 A, source temperature of 250°C,
EM gain of 1.9, scanning range of 40-400 m/z,
and scanning cycle of 1 sec. Outline of the
preparation procedure of test solutions for GC
and GC-MS analysis was shown in Fig. 1,
which was the same as those descrived in the
Grains, Beans 20 g

+ H20 40 ml

Stapd for 2 hrs

+ Acetone 100, 50 ml

Homogenize
Filtrate

Conc[ to 50 ml

+ %23tNaCl soln. 100 ml
+ 208 CH2Cl2/hexane 100, 50 ml

Shakf

Organic layer

Dehydrate

L}
Conc. to 5 m}
]

1
Aqueous layer

1
) (B)

8—>1

Conc. to 1 ml---

(Vegetables) (Cabbage)
(Pruits) (Onion)

Silic' gel column

1
(c)
+ Hexane 5 ml
+ CHsCN 20 m1(3)

Wash vith Hexane 50 ml Shake
Conc. to 1 ml Elute with 10% E/H 50 ml —
208 E/H " CHaCN Hexane
50% E/E "
GC/MS 50% A/H 7
Conc. to 5 ml--- GC
GC/MS  Comc. to 1 ml---GC/HS

Conc. to 5 ml---GC

(Grains)
(Beans)

Fig.1. Schematic diagram for the preparation of test solu-

tions

E/H : Ether/Hexane, A/H : Acetone/Hexane
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previous paper® except for the use of GC-MS.

2. Results and Discussion
Organophosphorus pesticides used in 47 kinds
of agricultural products imported at the Yo-
kohama and Kobe Quarantine Station in 1990
were determined by FPD-GC®. . All the pesti-
cides detected by GC, were confirmed by GC-
MS.

Results of the surveillance are summarized
in Tables 1 and 2. In wheat samples, chlor-
pyrifosmethyl (15/18), malathion (7/15), and
fenitrothion (3/15) were found. In soy bean
samples, chlorpyrifosmethyl (2/5) and feni-
trothion (1/5) were found. Inall of 4 cherry
samples, chlorpyrifosmethyl were found. In

pumpkin samples, chlorpyrifosmethyl (4/5)
were found. In both of 2 corn samples, chlor-
pyrifosmethyl and malathion were found.

It this time, the Japanese Government has
no standards for the residual amount of
chlorpyrifosmethyl in any foods, nor for
malathion and fenitrothion in wheat and corn.
Japanese standards for the residual amount of
fenitrothion and malathion in soy bean are
0.2 ppm and 0.5 ppm, respectively.

References

1) Hanai Y. and Iguchi, Y.: Measurements of
pesticides in imported farm products. J.
Department of Envivonmental Engineering

Contents of residual pesticides in foods im-

ported to Yokohama or Dobe Quarantin Sta-
tion from January till March in 1990

Table 1.

Food Country
Vheat USA
Vheat Canada
Vheat _Australia
¥heat USA
¥heat UsA
Vheat [N
Wheat USA
Vheat Canada
Wheat Canada
Vheat Australia
Soy bean USA

Soy bean Canada
Soy bean China
Soy bean Canada
Soy bean Canada
Corn S. Africa
Corn S. Africa
Pumpkin USA
Pumpkin USA
Pumpkin USA
Pumpkin USA
Pumpkin Mexico
Onion Taiwan
Onion USA
Melon Mexico
Melon New Zealand
Vater melon New Zealand
Grape Chiri
Cabbage Taiwan

Residual pesticide (ppm)
Chlorpyrifosmethyl 0.21
Malathion 0.07
Chlorpyrifosmethyl 0.07
Chlorpyrifosmethyl 0.18
Chlorpyrifosmethyl 0.69
Malathion 0.13
Chlorpyrifosmethyl 0.02
Chlorpyrifosmethyl 0.40
Chlorpyrifosmethyl 0.14
Malathion 0.04
None ND
None ND
None ND
Chlorpyrifosmethyl 1.03
Fenitrothion 0.02
Chlorpyrifosmethyl 0.05
None ND
None ND
None ND
Chlorpyrifosmethyl 0.15
Malathion 1.38
Chlorpyrifosmethyl 0.43
Malathion 0.36
Chlorpyrifosmethyl 0.15
Chlorpyrifosmethyl 0.10
Chlorpyrifosmethyl 0.07
None ND
Chlorpyrifosmethyl 0.04
None ND
None ND
None ND
None ND
None ND
Chlorpyrifosmethyl 0.02
None ND

ND ! not detected(less than 0.01 ppm)
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Contents of residual pesticides in foods import-

Table 2.
ed to Yokohama Quarantine Station from April
till November in 1990
Sample Country Date Residual pesticide (ppn)
Vheat USA May 17 Chlorpyrifosmethyl 0.37
Malathion 0.31
Vheat USA Jun. 9 Chlorpyrifosmethyl 0.53
Malathion 0.03
Fenitrothion 0.04
Wheat USA Jun. 14 Chlorpyrifosmethyl 0.27
Malathion 0.31
Vheat USA Aug. 29 Chlorpyrifosmethyl 0.06
Malathion 0.27
Vheat Australia Jun. 8 Chlorpyrifosmethyl 0.12
Penitrothion 0.03
Vheat Australia Oct. 19 Chlorpyrifosmethyl 0.05
Fenitrothion 0.09
Vheat Canada Nov. 16 Chlorpyrifosmethyl 0.05
Vheat Canada Nov. 19 Chlorpyrifosmethyl 0.05
Cherry USA Jul. 4 Chlorpyrifosmethyl 0.17
Cherry USA Jul. 5 Chlorpyrifosmethyl 0.12
Cherry USA Jul. 5 Chlorpyrifosmethyl 0.14
Cherry USA Jul. 6 Chlorpyrifosmethyl 0.14
Coffee Peru Apr. 28 Chlorpyrifosmethyl 0.19
Lemon Spain May 9 None ND
Kiwi New Zieland May 14 Chlorpyrifosmethyl 0.38
Fenitrothion 0.04
Banana Philippine  May 18 Chlorpyrifosmethyl 0.35
Penitrothion 0.05
Burdock Taiwan May 25 Chlorpyrifosmethyl 0.28
Asparagus  Philippine May 28 Chlorpyrifosmethyl 6.30

ND ? not detected(less than 0.01 ppm)
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M.: Analysis of organophosphorus insecti-
cides in fresh cherries imported from USA.
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A H 1,911,120 2,044,245 133,125
A% g % 7,704 7,674 a 30
—BEERE 41,716 42,928 1,212
moRx B 226,041 229,526 3,485
¥ 50 B 3 16,195 16,120 a 75 1, BEIESOMIE 2§ 2 &
L 72 e R B9 %
IERER 7 (6,733 TH)
2. AR RUSIRENAE
HEHEIC T 25
(9,387 TH)
e 5 21,401 26,912 5,511
LR L S —TE T 204,782 205,062 280
SRR R 1R 103,074 105,631 2,557
1B RIE B R TR 41,864 41,962 98
ATV AR TS 45,161 64,556 19,395
AtA 10 AR A RRERETY 58,411 58,448 37
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i #

(M)
90,694

(M)
93,428

(FH)
2,734

1, =a—wla74v7-
T 7 7Y —FDSEEHEMB
S UBBR ORI DR

(9,321 F+H)

2. BIRDFEEICHEL T
THBRFORESMB L F
BEEDO AT BN DB E

(4,142 1)

3, EIHEMEOEKE - ik
g et S S R BT R
B% (15,494 1)

4, FRIREROARMYE - &
MBS

(10,333 T-H)

5. NAFF 7 /)ur—ck
NAPE AN D EEFOFLHE
1b & AB B FR

(8,293 M)

6. WWHESCERMYEERD

%, HRELUHH
(6,251 FH)

7. &7 Tk & SR
LW E DBRA PO
5 (15,515 FH))
8. B TEIRERDILFIE
12 & 28 ARG

. (8,253 FH)
9. BER (B@a¥F) ok
LPEFE MBI B 2 HF5E
(10,615 TH)
10, $9% - AR L B4k
PR O R
(2,060 M)

ARE - iR - AT nEsEe
tiﬁ%@%mﬁﬁw
(3,151 M)

[ANEEE S0P S Rt e

SO LFWRELEIIRT
BENTRH

(50 5 5% 35 & RRSETR

— B T

5 ¥ %

() 12k K 5 SRR ST 6

(BETH)

(MR 5 A=A SRER AT 728 T

() Bl B F ) AR 7 1k

) UM RERHZERT 2 38

(5) ESLARBI A ER kS ABRAT AR

(|

18,572 18,724 152

22,987 91,115 68,128

0 2,657 2,657
98,304 98,390 86
12,785 12,819 34
85,519 85,571 52
60,529 60,312 & 217

323
6,350
a 1,926
o 4,747

169,329 169,006 o
87,143 93,493

1,926 0
80,260 75,513

BYTELA], R W RELAHIEL
HEE KT & F D3
EfEE 7 & NI BRI BT T
R BYT 2SR

(18,724 M)

KERZ bk ss i B 2 0
Cjith =S (60,312 FH)

&t

3,137,884 3,376,696 238,812

* FHAICOWTEmEE E L LTHER
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® & 149

(ATt 25,991 FH)
(2) TIPS R S
(MiE% 2415 7% 34,321 F-H)
(3) KA ITRBSRRE N 7 AfilE IS
(BFHsER (Falisse) 3,031 FH)
4. EFREZESHANKRE
(1) EEHESKHEN
LIHRET B2 L EESNTWLEFREREIC,
Wiz THEARE F A v R g 2 4
Basama e (FR34E10 A4 AEEHRERS
185 %5).
ZORR, HoRBRICRIERMEMER, 3
BEYL6MBE 7,
(2) HESfg s BRI L ) — IR EGE
EHSATE NG (TR P73/ 72 o8GR 4
BT L I EREER [T L7y FACHHE
] &l (FR443 017 HFEEHERS
96 ).
iz, LEHERATL T3 EEMEER
4794 M H, AEEERIIAHBMEE L.

o W
wESFRBRBAUS

8B =

T 3HEEIC BV, EEROMERR, BAl
FHE, 7 b NICHREES L MKTEEERIC B AT
FHOICRBRE L UMREERL 2, EERROME
BT AR TIE, EXROSNENHLBLU%
D7z HOIEBERIFRR L 5 Uz AAKR H o, R
BT 2R % HulicaAT - 22, sEl o3I B
THRFETIE, F& L CEYFENRSHICEET 5
FERDIARS & CEWFRREERBRAA F 74>
DYIEI Tl THEL RBRIF7E L b N BFR T
Bk s By, {bFmEeEtE s KA 5 T
WET-72, BREB X KIFEEYOWMR TR, F
& L TERMD AT ENTESL 7 b N AR R 5 o
D AT HDFETI DV TRET L 72,

R 3RS, BEEETF STA 72w —& L
T Dr.C.G. Jordan (74 VT >~ F) H—EHERE
LEFgeicfEdi L, %7 Mr. Sri Harsodjo Wijono
Soewandi (£ > F& I 7) #4953 4 ARSI
DM FANZ DWW TS EIT- 72,

BEISRUER

1. TR R

H3E 114, > 264, FZAF 24, A
142 iz DWW CERER L 72,

2. —HIRER

TebT 3788 (7T4), SBEA (143
%), TTELnNREREA 284 I22WT
REL 7.

3. FERIATHGRER

FIVRFS0B LU F /2L 2 100 8 [#H
B URBRFHR] REI(RR (W), A
FENLEASRRE (EEH~A 264, WADH~
A T2, BEH98 1.

4. BEEFOWNE

1-2%>72%23> (15g), -7 783>
(15g), AFAT /vy 2R (15g), di-*%>
7223 (15g), A7z /v 7 2A (15g), 6-
TEFIELER (15g).

5. EHEtah

Mr. Sri Harsodjo Wijono Soewandi (4 > F &
LT Rt Lz (EES ISR, Fiid
F£1A188»LREEIA 25 HET).

6. ol

HAEBHFRE FEERETE®), HERRR/HEH
EEBRSHSERE BHERERR), HITHET
HifrEEE s GREREREER) B JISWE
GBEER) B hL,

5 ESE 4

1. BEGKOSTECET 2858

RV UTRYE  RAEMHESHEN HPLC IZ L
LoMEEREL, TNLERLHBBSIE
(%) %1ERL -,

TRy Z/— VEK OB B & R 2 B
ET2r L bic, BTRARENENME LS 2
B, FNTABIUFI—noniEE L CRRN
HEEIL, REEELT- .

Tz, AR LAY BRI
FRIT, BEEIREIEE B & USRFIEYE S LR vl
AERY, ZnLRENFHEIC DWW TKRETL 72,

2. BAEBRFORES L URBRGFECHET 50
%

AAERF—RRRE BRENEE] KBl
EEB I UVEBROMREREE LT74 VI —2H
A5 HEORIT 21TV, YWERNMERE2AT- 72,
F72, LHERBBO [REDFARE] 2T, b
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oL LI L2, ¥/ —HhORE
P IR AREOKE T & AT, RIFEINEE
21BN RB L.

LitiME 2 AV 2 EERMOEREZHNT 5720,
PR 3EEICBWT, BWEIRNEREELHNE
B L CEBOME & EDRET 24T - 72,

3. EERKOTHME, TetEicBY IR0
%

A X TR ERRGEORINEL DT T I /7
L VDRRS b DI e b, Eeh e Bk R
BINDIHRIFLN, T, BFlICBWTS >
F 22 iSRRI ERET 545, 254
AT_RATGEN T LICRBELLWI E2HLPIC
L7z, Zofl, Yo R 2 B3R K TR
M2 TFUT 248 o RBREEERL,

HEH YR RIS ERBRIC B U CHhBMRET 21T
v, BEDOZT A ¥ T4 v 3HEHUEHEEICRE NS
HWHH2HND, £ rRROFBHICBWT
EINEBATWLZ DL Lo,

7w 123, 134a DILEHEENE €EA
FBEEIC DWW TREL, 2 5nBahr 5I3RE
Jur kL CTHERTRETHLIZ EFWHLL E LR,

4. BEEROWE - LFHREE BT 5850

AV IVA TN, B-HT 7 F—E
Fl, 70X 488, a-XT )TN0 A
NENREH & v, IR & 28I o
HEE DA E RIRERBR L N ligic & ) #Ed
7z,

BFFp KRS ERE & VRS TOLI I EHKD
IR RIT TR O>W T+ 7 7 uF > 8lH7 %
M@ THREL, 20BtfkeW L.

BT TR BBKERER L NS
R OBEERRIC & B REICHT 2 FHEInE
DEFEAFIRIZ D TRET L 72 4ER, IRInBI o IE&
WA LERIRNBRELER L 252 E L L
WA

Sa—TATNERAVLEE e R
== A XL BT Y RLT— U LDI %
KYIE=A4 70 R 72 TIZREITHNBTELZ &
RHL L7

5. JFR¥EE L KREWEYICET A7

FEAD s [ B L UCEFORBYOPERE S
FCHANRIZEZ A, B VIZHARRBDTH DR
YVANTZ )T BIU LI AF NI AT
NIEH THLELPPRES W L L

-7z,

EBEMT 7V =— N LR WHIDF L & Rair
P OEANTBEHERRR L., BErbT 7L =—0
FRBTRI-22>7 =5 3 2h, HEenilEi
FrbIZd- 27> 727 I rrREENS,

ArFE 4 PRIEHEAE, XU TRE
YRR I0ENGH =2 TVEERT S &
L iz, ah4 AEHOEMGEMSENEIAL L E
HOYZED Iz D4 FF 4 28BEL

EEPDIEEWHB L U ZORBBOTRE, b
IS BT Iz & 2 B v Rl o R I
DIHDOWFREIT 12,

7/ T
Wwor BN o ok

B =

YRR O SRR B L U o FHEBIR OB
5 NS Z U BT B AR LRI TR % ol e 35T
FEATL 2, AEYHREHR 2 BESST Ty
]« AT OMESP R B DS E R L 22474 F
T4 v DWETPMITEERAOARE, AHE <
WP il b A7 AR LELREa v &
T rORTRET ST, F, EREE RN,
4744 (in vivo bioassay) ZLEEX L7224
ROV TR ER R ER o % ek L 2
& NAH e in vitro BEALFRRERE: 2 AR
BEoRHBECHT AR 2HGL . 208 EL
in vivo bioassay % LB L T AMEHER S 37 H
BHZE L0 MR TERSEE 2 REBE ORISR HEL
CET 2R LERTEIT 2055, AEHEER
7 & N B e R R Bk Tk Db FE b — &
DER . BHAERSOSEHERICEET 2
¥BPERL TE A, EEREEYE ORI S &
R AR R R TS R DR RIIF DRI 4 &
I2BIY 2 = Lt 22w L b SET R
Ly 7R— T BEBRERRTH DD, 2
o Z I EWEG O BERERE L U DR I
WOBAZE £ MG AMEERICIEM, H%Ese
T R T 0050 2 B2 HET 5. UL
DEE S 2 THEBRRADOIFRE 2 X - TTIH,
ERNic BT 2BR T EESKERSCER N — )4
Y= a izBWTL ) FEEL BN ERE R
FTZENTRRIC L > TL B EEbNS,
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ALE TR, FRIEILA L AT CHRESRS
F—RBRENBEEN, BT R3]
WHE—FRVBHIN:, BHANERIZBES »
HoExichb2 )k VEr B L URREMICHET 2
5o E T - EHHOEH 2 h.c S AN EB
FENIz, F72, PEG4ES AL BT TEAMRE
AL EAMRE I SIICEBESRZ L - o,
SERG 34T A 25 AT T HS MRIE N Tk B
LT BEEEsREEN, FER4EFEIAN
BT CENA TR RE EBrn i,

HEEANRIIUTOEB ) TH- 7z, BIE
£ ESRMAZESHFEICRD 5 B R o E BRI
Mz+ 5 ER4S#% (ICH) IWEB & CiFhEkigee
BT 2 HRIMEIT b AE (¥ —, ZA4 X, F
B34 11 A 3~11 8) ; BEEMABHERE 0 ERREE)
FUCBT B REREAEBE T — 72 3 v 7HE (R
B, FR4E3H31H~4A50), WOBE &
2 HIEBRAESSHE ({207, FHR3FEIW0R6
~12 H).

2908

1. FEERAR

W B L U - MAFURE S, A5t
39 Pz DWTRERL 72,

2. Zofh

FI3TEBARERFICMH ) £ BEREER),
HAZRHABERERBSHABEHEER S, FiK - &
I EE4S REREER), BFAx/ 7v—
F TR B & E D 12601 LB BRIH I R
W71 (WHO), #i#fz b FRE&LEL DWLEHEME
FEB £ UFHERERERREN 2O DERRLFEME
£ (WHO), 4477 /a0 —iHAEEHD R
B - Mm% BT 2 E5HEE~ o /1 (HS
A, BARSEESRS, DARVUEWHENGE
).
iR

1. EEGOHEE L ORBECET 2R

i) A%y by 8Hlo HPLCHIZ L 2RI
B9 2 EBERURET 21T - 72,

i) B VS —anERBIELTED
EHES £ UREOWR £47v,  Baf Tk % 1R
L7 v
iii) £ 2 EIAX PS5 2EERY
BHELT, Bththo IGF DfEHz DWW THRTL 72,

iv) N4 X T2 ur—ic X VEEINLERS
DIEHEAL L RBEOHZEIEAL T, ) 2efes

¥ (EPO) DF/ <4 47T v & A Bz v TH5ELR
FRE LT M BHEST M o FeE AT 247\,
Z OISR LR MERTH B 2 L 2SI
L, FEEDR L2342 (HS M EIZ a0
RE).

v) Mz e b A >R RFOEREZHPLC
BTIT) O DFEEEERET L 12 (BN
WEE, FEBRBERIRER).

vi) A AT 2 2 aP—IEREERDbIEOR
flzReayic REL, BEHE Wi HHE - B8
HFETH B 28 B L T GUE R BARRYED
BEOMGEEZRIT L (FERPEHARHNE,
KB RFEEMRE).

2. EEMOEPNE L LEWICET 2 WL
L3

i) S MBI D FEREY & NI HHEHE
ElOFEEARERICET 2 2 {LENFRO—RE L
T, HL 60 Mian £k A MmER~ DLz 3 25
F b 70— bsey DRBUCOWTRETL 2. 272,
dicyclohexylcarbodiimide (DCCD) ick %t + %
A MERDEE LIz BT 2 22208 B
BH Bz oW TR L 7o,

ii) & FERERAVEON—T7FIRICH BIEHES
DT 3 /7 BEBIREERL, BERFA~0RS %
BRETL, Arg64 DEBRMITSHERESICEET S
TIREMEATRIE & 172,

i) g - AMIERIC L 2 AR ORETIC
Meamas LT, b+ 2WEAnRoEERES
BREERDIEALIC B 5 7> 208 »ER{b 1 E]
2DV, 74277 7=l HEXTH 5
calyculin A # HW-IHRE L4z (HS MEIZEMR
#).

iv) #2780 PEG iz & 2 REILBIFICD

CWTHE L, N Ty FERES L CRIET I

FMFRIZED y-T NI INF T AT F 57—
YOVIRWZEI DWW THET L 42 (HS SRR
).

v) VEFA®R/ 7u—F ik EHWwTT>
F Xy oBRAREhnlrziT-72 (HS
WM.

vi) 7T R 3/ — 2 iEHALR T o ey
FEMIC RITT PEG b B2 R L7 (Er#
BIRF BRI R, BEABiT).

vi) KB FURE O A EEHEICET 5205
LT, wzuT7r—YORAANS X EEERRA
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BSOS IAEORFE B AT > 72 (RFEIFFYE).

3. AARNIEEEOERBRF BT 28758

i) b F7F—RRITEEROEMERLERIC T
T 5 Lys 263 ZALEfFROERE T T 3 /B
BEICEBRL, FNLOBERLENEE 2T 2
Zkizk 5T, Lys263 Di&#E 288 500z L 72,

i) PERNATHE & BN T L F—GRICEER B
OB ER LT S 200, HEBRTALF—X
BICERBOBRUBREE 2L 72 (BEfE
WREMDE, REERFBIFIERR).

i) & FEBRICBIT LT F—BRTEROSA
Bl Ui OWTRETL 7.

iv) BEiRBEDHER R Y o7 EIEEA Y
BHEPELIzEZ A, RETHMICBNTELTS
EFREIND A—r—F FH A FRpH DK Ficf
WY 5 Z LRI Nz,

v) RERLEYIC L) BRI SLT 245
FHYWTHRERVEVEMRICBZ 55 378
YEALERRE L2 2 A, MEDAPENE Y ey
BoSEL) v BALRES Lk,

vi) RVECENERFEBICES T 2ERFIZH
THHEN—RE LT, FERILELB L USRER
Fio L BBREANVEVEFEROEEOHEERBIZD
W, MERZAWHAERSTICL VBT 21T-
7z,

vii) BIZEN 7 HDOEBETRENE S > sV HOESR
& OMEERNT B L BRI BT 2 U4 E
AL E RN BT 2 FBEAYIF 7R & L ¢, BHRERa
o = —FEKNTF (G-CSF) T & 2 B8 4% & s
MO IFRERAD RIS T 5 R D% %
T- 7 (EBMEETFHRBRIFRE, FFABIT).

4. BOHEERZEGIZET 2%

i) BRSO ©™F 7 2 F 7 LIEEK T 858
L, ENEFNDT v FMERGH 2 ETL 72,

£
ok E M oT K

B] =

WESEREICT] &fi R, F& L TAEENHE - KBk
DERENFRE L U3 - EERSG, REREEWE D
ACFRITFZE, OIS S CREESERET R
BATo7z, 7, HESEEERYOEEMHREEE
H L CHORBFELIT- 72, RERE L LTRIE

EB L UHFORERBRO—F IR RE 21T 72,
HS HH% & HERR R REE L LT, FKEE,
KA RSB L ordZ s kR THE? 3
BB & 2 8] 6 EHDIFERE T L 72,

ML R, NBRESESEERSOREES
EDEKIESATEAL5H12 8 TREY
> P D.ClolisEL, #REEEE(WHO) £
#ic k 248, [FHBBAREEE (TOS) BL U
IFEEERIY % - SR AEARRE (EMS) 12357 —7
vaw 7 EREORERROS DIz DWW T
OBET] I 7 == LTHE L2, Zndik
T, KEH, 2~{>, EEH, FAVEETTOOLL
EMS & %3 TOS DRIKTEE 0 72 6h IR - 95
AR B L BRI ROBES L UEENSG#%
DIIEIZ DN CHRREHERL, 25ICHEEHD
EMS FHZHERE SO RDOETRR L LD &,
LENIFIRE L E#RE L BB BRTR T .
BARERITFERIFE6A23 L0 6H30BETE
EBLUERMANET 27 —7 3 v 728
foBERIICHEL . BEERIIDEINFEAE
EMETOBIFCLY, FHRIFEL8HIHLYSA
17 B CIIBEERFEICHRL, HETRETHHE
B L UVEEREN TOMRRRET -2, BHEE
EFREBIR L 2 —2r {2 2RARH O B E
BRIEMFREEIC L), BEREESHERNBE CF
B3EIR1RBENIA 108 = CHREIZIHEL,
RO EH o BB L R ESEYIT 7Rk TORF %
RHREAT-> 72, EVREREEENET I L D ER
3FEI0H18HA2L10H 22 B¢, LR CRIER
N7 WHO & L o e N RIEFIEE R P B SREH
BEEOEBRERER KRS (b 91) wsml,
BRI 2L RES HERIcE b 1,

MREB L UBHELDZIF A, JICA nEF
T7 T U NVRERCE SR G BT R 5 —
7 Sergio De Mello Alves & % RIS AT
HOWIECER3F4H18~5H6H) iz, Ireni-
ce Alves Rodrigues [ % 3ERINH 5 B 0TS
(CFB3410 A 14 B~12 A 18 H)iZ, Sebastiano
Huhn K% 33 3 9ot v AL o> DERLOFE
(P44 4H218~5A150) 0zpic&iT A
Nz, BEBHREUT OERE TR E RS
DGHEB L UVEROFE (FR3FIA2H~12
A26 H) ez ALz, ~~—nH e
2 ZAKRFEDAKH T Flores Julia Diana K% ~L—4
S OBEFEOMENHICFH4FE4 A1 H
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&0 1EMSET AN, Y EBRFOEEIT, HTT
R 2ET A2 B2 6 VR0 TE ChEBEEEN
WIIEFOMET 51T - T 72 RS ZERA S 3
HIAEEKIE, FHR3FE12 A28 HICHFREIETL
72, JICADKIE T > F A4 7 Sri Harsodjo
Wijono Soewandi K% &GI8 & 0o it
BOWE CERIEIIAB8~FiR441H18

B) D AL, BINES L DEETE IR

REMEHOMBFE—HLELHWERN FT-IR 2
Awigirgome (FR4FIA2THE~2A7
H) o2l AfLsz,
BRI

1. $eBifEde

PESR & REIRE, AERF AI3EEA X AR 2 ST A
(HEFE16 ) IS DV THEAEL T 72,

2. —HEIERAER

AR RE (156 fF) #1T- 7. S EORK
ORIFHEREZ LN RN, THZ &AL
A (AR DRBEARICEL T, HAENME
PR L 2 RBROBRFOLEMEATRR I L,
A% '

1. HEEB L ERUA OB RBREDEEITE

i) RO - REIEDERENZR
ERoERS S UERICBIT 2 FHR L MEM 2
LA, FicEEoBEWRIZOWTIL, HAL Y
HoBUREFEL 72, #HRPoOXGERIZOWT,
SENE TN FN)F BT 2= L ERET TR
FL 72, F7e, BMHEEEORGICO>WTIZ 7>~
F ool 22T bbbk ), HERREY
BEL T BEMESEL 2, 22C, 48, BB,
BHEHEIZHO>WT, FT-IR#ER TLCHEOHEM 2 #
FLTw3,

i) P BRI o IEHI IR

HEB I URE, FLWMELZFUEKFLE DKM
X227y MicEn&s L, mEENFRS
& & 2z b1 b glycyrrhizic acid & UF berberine
DIMEE P BEORIFEL T WL, EEEHARRL
DBEREREL T 5,
FHDE—E % RBFH TS b L EFHN Y
DHRRLEN, FRbicOERREHEEMELZ, 12
LAY OHH T X RZFER LB o sy — v 25 2,
ZOREIERAAFEDB AL L LYWL P LY
=172,

i) EFDIEYTEAIRTT
2ATERAT AL FO—FTHE (-)-/n

7z FY¥BLUE0ERERDOFREGED
KNEEIZ DWW TRET L 72, 4o RIEHR
DFTORER, BRI IR R S iz,
Yo AR BURIR 55 & T & 2RI G5EE DK B E
DiECR, (—)-EKNFEHHBIGE L Twb e Bbh
AR

2. NpHFEROEZERGATICET 257%

i) ARLEEEEL DT bRz L %
DFA

75 Y NGE Arvabidaea chica DIEFRFEAT,
carrajurin, isocarajuretine % HiBEE L 72,

i) BRAEKORIRE L £ DEPIEEDTSR

NEL I CLROEEFRE LT, FEEONE
I2& F M 5 tetramethylpyrazine 8 & U= & 47
I2 & 5 ferulic acid DYIREERDIERAENE
HET L 72,

WbEHoREOREIC L) 2 545 = v ERRE,
BRSO LE BT B & ROz &
HIRIEMFEM A RD SN, WHIZRENENRI &
BRSO VIMHERERT e LN EL
-7z (HSWH, EREEFEE.

iii) N4 AT 27/ uv—izk sERANMERYDD
BRI 25

TR FOEBEI NI REE L 2RI
LZBOBEHBEEZFANL 201z, FHKS berber-
ine DR A~DBATEL BT L 2. WHIEL» b
EHNRETRREN R B2 OBATRIZT—K L 22
feht, BATREFBL CAEFOREEYHRET S
ZEIEY, ANAEEENIRFLLTHEWSZ L
AR E Bbiiz,

A% o) berberine # &6 5 T0H L 5384 VA
KX Az T HRELX A 2GHL T
v Mcgn#RS L, #5#%omiEd o berberine #2
BE % AR SEBORET L 72, Wi ) berberine il
Shig R bIZIZIZREDREE FRL 2, £
7z, T35 berberine o) s M L 13 T 5 ) Bk
BHREE T 2 L ETE» - 12 (HS MEZ 0
1.

iv) BN OWELR, FRE L UHH

HREPE MR, SRR I A THREINT
WHRHISEIRN L —F il = X AT v F THORSF
BEERICRIZTERBE L. sk A3
PZERRMEMEIE 2L, Zo%1 HENTIRD
TR, hERERERIE, SEEREROIATH - 72,
ZOWIFEBARERANREBUIE, X ADERS
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Thdya=rROFERTHONERMEC L SMHEE
I3hF DL - (HSHHE, EERLEFR
Ii),

K OHIER E REGOMEL L BT 52 HWM
TEHRT OB 21T - 72, HAGE, bEE &H
PE, dLEAEREN 32N HK o NMR#EIC L )
38-hydroxylanosta-7,9(11), 24-trien-21-oic acid
nEARICELRBLAE. £, LAY HEL
L NI A & oilicHEE S b,
B, KOG TH 5 HESRICOWTIREIER KRR
TERBED LN LD -7 (HS #H, EFEFZR
).

v) WHERENEERSRE LSBT
255

hEE-RY DRGREZIT, B4 F VMM
Brxzrnznagzso—is L rrolEibs
WEIL 2 BB 72, £ 7z, Emericella nidulans 0
KIZMEEER T F L2 2 T B = X% 2 & Wik ed
5-acetyl-3’-deoxyadenosine % Hifff - #EHREL

3. RABEWEILEBNT

i) =4t X rn# - ik e - Hak
SEB L WIS EORES

Aspergillus versicolor ¥ DFH IS 5'-hydroxy-
averantine % & U2 BB AR BE M i D v T Ames
REL, PEEKRERBRPITAERRELZ D,

i) KBRS L - TERT 28 FWEOARIL
SEHRIICEET AR

PERUC S BB 21T - BRI ER T 2L %
HPLC #% v Cor Bt URBE BT 247 - 72, (EZHR
BIET I RERA T de, BREBANT).

iti) L-Tryptophan iz & 2 EMS g B4
B RREHD 2 NENYFEE

1989 4R i2REC, #HESEEAMmE LTRES 1L
T\ L-Tryptophan % ST #H AR IERHHE
ERbNLHHEIEI SR, BHICIIFRERD
BE 7 (eosinophilia) & & MU B i
EoHAWE (myalgia) #3681 &5, EMSE
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WEOYEMES L Bz BT 2 0F5e8E % Mk
LTHEFL

KRR NpcElL T, "M AT7/ad—%
HMAL 2afhimmind s L Uz h s et
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T 5HEGBEFNEEIRET 2 ML T 5,

BENERTRIC R S N BA R SRERE >
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bR,
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Q) TIH=RIVESLBEES S TID L
D2z EING, TSN FrBOGHE
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ppm, Z P I UA% 6863ppm EHTAMRKTHE
B (A%EEEEAT) DL hd o1z,
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BRIF 247V, NO I U AL S vwikaiis
Fova=teVitoEELFGI &, £,
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3. Fip L kS FORAEROBIIC BT 55
7%

IEPMREREER (F F 7 v 4 P-450) DEMLEIGE
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D) ZEUROFHH 74+ P T 74 =F4 =50
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12 Betk, BRBITHIZ 19 Th- 7.

3. EHERELE

ARG 1025, ARG 1065, BLUERH
©250 3 M, AFH1050 % BEL 72,

4. BHBIZHOWT

FE oK - RHES v T 1 A0S
#3458 (FEK3E1A6H~3A25H), KKK
BHRXEFRE1400E26 -8 (FHRIFETH
11H~12H28 H) 1T-7,

WA, KREB L UARESBEOARENE 44
(PR 443 A 16 B~27 B), ERRGHIEFHMH
AR o —2APHEE 48 (PR3EILA
118~150) BIUBREMNH 22— EE64
(PR 44421 8~24 8) O#s & VERE
WEITo 72, KERIFRED T TRE23HD
AREEICHT FHERE LT 72,

MR

1. ®nk EnetticBT 2%

1) fE@hnFEmposrEicET 2R
FafgdboaF=—naHFE (AN vEE) BIUV
Ty oiFk (Fvh4vE) oxill, Sep-pak C
18 ¥58u%%, HPLC CERT 2z ML (B
SRR RS, HEERERLER).

¥z, Faav—E, EERRERT, V-2AH
oy e B, BOTMTE, Rit, FkthoR
BER, BA 724> a—b—BLURhoiEE
IFIN, EFHRNE T 07 4 LOSITEES &

L7: (ARSRBRAR, EEHERARbYR).

1) ey —BIBREICET 505

BB 7 SEICEBiL oo —4 w b XAy FAHR
PEL L -720T, BRIHELZFH LW DIcE
Nz, WHHER ILBEEGNILRENRELZT-
72, KREER—BREAOMIARE D ABRNY
(MEET) 60 BB >WTHREIL, LWIZERS
—NEHRFSELE HLLA 4T HPLCIZ
L rERBEREREL, TNEAVTHEL 2R,
AR —NEFI12FEN 1 HEIEREIZ1.78mg &
0, ARARG4ERENTY (1.34mg) 4o
2 (ARERBRRAR, EEHEERARLYR).

) fAms—ak - UHRRENLR

Y7V o —HRDAF > sue b T4 —%
Huwi-fl 7 —-nadshotafbts, Wik, b
B U tn S OmEN—FaiE 25
L (ARHERAPRER, LEHERAERLY
).

IV) SHRESOSHEEREFEMTR
MEREICS BB A RAFTROEHFRICOWTHA
Lz, AR TIR 7oy a)—, Lwizil, <v
Yal—h, BLLBEUX »YT1.1~5.4 ug/
g THo7z, MILARTIIILEM4.3~26.4 ug/g,
FFF ND~147.5 ug/g, REHH ND~19.7 pg/
g ThHhoTz (ARFRBHER, EEEERARL
.

2. BEBREOSNICET 8%

1) BEwRoBERED SRSIEcET 5
e :
BEHTOBRRBRERIBHEAGCE L UV
HPLC ic & 245 #rE: % Bekst L 7. FTD-GC T
BARAZw 7, Yyyur, Y=awvry, 7obb¥IF
PESBLMERRETHY, UV-HPLC TIXT 7
20 —NBENTE 70 —NHNEFETH -7,
GC & HPLC 2T 5 Z Lo & ) BRiFZ4c EUY
BB (ARSRBRRAR, EEHERMLE
.

1) DHESAER R B fednic 81T 5407F, L
BLUHETORYENHRICHET 2R

INFEIA RS & LT DP, OPP, TBZ, A=V
JRESHE WV EY T, w—<lL—F2LT
L7zeZ b, BT PIZDP 95.4%, 4 =)
N 42.1%, OPP 41.3% 8 L r 2K 22. 1% W& FF
L7z, UL, fo4ERgiessiciikly (&
SERBRAETE, EEEER AL,

) B ERLERENODHITHICEET 55
i

FA 77 F— b XAFNB IR = @Ak
2k HPLCH:, A 7uvry, Y7uirbsld
UXx72>DFTDB L FPD-GCi, £ M X
P 72u—NNDECD-GC¥E#E&EEL:, F/, 7'n
REXANBIUAF A HANTHOFTD-GC#E, 7
LBLUT7 2 W aOMKG Y (P AFNZFF
ANINE—L) BTNAAVETHBL, P
) FEDRISH (P AFNSFFHNNET BN
> n) #FPDB L UFTD-GC TERT 2 5k
PERELL (ARSFRABMRAER, EEmERaRb
3.

IV) pfeirho i s & v @ik
ICHET 2R
BEYhof)) v RBRETH S, ALK
LxnfiE (ALK RKRY, PXPCF
A—n, VA FF—NRANLEKY) O FPD-GC
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B NI FFAEERE (O FFRA RN
REPF, RIFFAFANKY) DECD-GC B
L WXGC-MS (SIM) ZHEEMEBLA, WEELHH
ORETH ) BIFL B G (FERER
R E, AEEAR AR,

3. WARGOLLMHRICET 2%

1) MARLGREICZBIT 2 5ERARBFRICH
T 5
BIEMASME D N2 — F RBIEIE (7
WTAANTE) EHBY RBEIE (72>
ANKRF A ) —FotrikEERL, REND
OMEMB~OHE L EERAE 21T, £, £
BT AT (X Fik) EoRIEMENHEE
IS DWTRE L2 (BAEREm Rt g, &5
fia R A R R

4. BREMBOAIECET 2552
TYNLEBLUX Y v 4 za—nfiE &
YRR RNABEER, o, RGBS, I—
Oy TH—AERECET AR EIT- 2
(ASSRBRRAR EREEREMLER).

5. REEQMcBET A HR

1) HRFmHoE ST 205
Dy, Eu, YbB iU Yni@FmtEoE2 v
AX i 1 EEHRARS L, BB THSM, B
4B L KN Ca, Mg, Fe, P& ROLET# 5
Nz, WNEHER (ug/g) 13, WThoTHETL
g, M, &, B, MolakZe -7z F/2, M
WH LU ToEHIIZ&%0.37~6.06 K5 lE &
SU12.9~18.0 H: L N @KW L1z, Thbon
TEROEHMLENEVBEBE T, CagHad» ||
7 HAEMAERS b iz (E LB A3 B 1k %5 BB
R, BET).

£ R RW

BRI

B =
H—ERHEETERRER, KBS 71 0=
TMAZ > 71— FRFEFERT (a4
Au P —%HE George M. Hahn#H#En b & T,
gy 7EAUDYA b A o aiMRIEER &b
LELRHRER2TI 20, FRIEIWH2IHLEY
1EMOTFETHEL R, £/, FR3FIH22
BEND12A21BF CcWHO 72u—¢LTA >~

F s 37 National Quality Control Laboratory of
Drug and Food ¢ Dr. Herlina Boedhi Setijanti #*
BRER7 7F>BIUERRARN {02 = VB
BT 20 %475 72,
BRI

ERRELLTE A 2 ) BH 60 #, ER
BFEELTT PRSI 58 14, V) > 7 W11,
42 BIHI18 4, RERATEGRER L L THER
BT 3% ORBEWERR 1L G217, £5
BRTH -2, MR 2 & H, 5700 E0 8%
241 f:‘.
AL

1. REWEICHT 28%

Limulus test iz 9§ 2 %8

ENTE L COEFHERIC) 2V AT A b A
FOBRL TCOMERERLPICT B0, Fi
MATLFEEMBE LTIRB 2475720 2 DER,
JUTOEEZFEIZEH LN TW s EFRHAREBICBIT
SEEEROEBEMEIC L 2FMETCR= P M X
v (ET) »AiEikan, ETHERoKM2EW
LT 5 REBUCRAEYTH Y, (LW HENORRIC
BLTw 2BUToMBEE: L 35z, 18CREMNKIR
L BHAMEZAVIREZ Y, TLAFELRIRM
M2 e HREL TS B 2N ABEWEIE -7
A THY, ETHENLAL RETREIRET
HrIrFrYLpicL,

2. BEKENHENMY, ReMiclTame

RO RRUCE T 2R

FEFEE £ n—38 & L C Tributyltin chloride
(TBTCH) @Mz >wWwTREtL, TBTCliZ,
v P % HE o BFEE) & Shuttle box i2 & 2 &M
BRIENEEMETE2RTIE2HL I L7,

Di-n-butyltin dichloride (DBT) {3, 7.58 &
°10.0 mg/kg #& 5 TREAGEEERL 120, BEE
HERE LW 5.0mg/kg T HBERRLICRET
5k, BEBFORBEFGEAT LI EZWLLIC
L72. %7z, Butyl benzyl phthalate (BBT) i3,
HIRDFTIC IR G- 5 L RBOEER £ HBLL 2227,
R 7~16 BIc 52 2B CH L OEHIETFIBEE
n, EHFEErSLZE2HLIICL,

3. FEHMMB & U oBE o EEHEI BT 2
58

BH BRSO —D & U CHEIER O FHE
HELT D002, ET 2HWTRAI 7Y
XIIMY 5 8HENEF HRIOBBIERLBE L 72,



% B
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KRR, BIRTEECY, B & OV I A
iR b N fzs, HEREEOR, GRS, AR
B, BRBB LCARMAZBICREL LN L -
fo. TARZTT T OEAROMESS, B
e & DBELEESHEE S Nz,

Tz, RIFBUERBOTE & £ OMHHE B,
ETick 37 v FRBEEERICHN§ 5 HHAAS DM
HERIC D TRE L 2. #E3RT v F~ET 285
T3 LBBOTFEMEREICORIELEZE, F
7z, MAASZEZHRSLAEIRT » F Tl ADPic &
MR ESTHEI NG Z &L L, EA
ABDET iz & 3 MEEROHELOIHL, K

BICERMPOBIEND—DTH D EDEZ R T2,

4. B THEMROFNE, KetEFMoRE s
T HRBRBEDER

Mg & T 2P L O ZFOMBED in vitro T
D, BaE, BENLHEERBASELHYT 2
ZEERAME LT, ALBROHMEICOWTY A
NAREE 7Y XRMmER ATPETHERICOW TR
L2, MRS ETREBI Nk -720% B
- rERE &N, 2, IR MR
ATPIETERAERLZZ. L2 L, g-7 i izl
CZOERIRED N o722 L), ALBEL
N ML E S REE 2 R T2 L2 H
Uiz, F72, WANZARBRBICBIT 5 RIGHRES 2
BREWHEBRELTCET 2ERT L 201, ET
BRAEFMKICOWTREL, A THEZ L LR
L7: (HS BHEIZFHRIL).

5. EER[EFOTRBE, HiRTetEmRR
HEOMR (RRERAMSOERYIEECET 22
BEF7E)

ZhETCIY ¥R u77y—y (M) %
AWTR—=—F %% AL FT=ad> (0,7) DEE
ROETRIEELTH 2 ic ), SRERGEER
OMBEES S CERMICSBIcIEL b heZ %
oo Lz, REERZORBRENERELED
LT H XM LT, k) EMH AROE
S5% Ty bOBEEMS H v iz Mg BN %
HY oiblaoBm 2 R4, TR, 74X
BeMg Db NIz7 v FEEM¢ 2 HWTY,
ZF00, EEEFFELT L LICL ) KBRS
MRIOMIBT S HBUCIEZ b, $2, TOBML
1379 XA B B R B O RA L BB 2R T
ZrEHL»IZL, ZORBREEIMEACERERT

RgERBOBRE, SHERAFEL LCHALR

BEN—D2TH b & &mL1: (HS MEZEMR
1%, IREETEREEED & KR,

6. SKRMEEEEOAERHEICHET 2R
(i v ~L T ORI ISTHIEOFER)

Sy b Mé X Bl Mg iz ow THRERIGH
e LTHOFEE® HERETL, B M¢ niEFn
TIEEDORGE2IBET I L2 B E L. 208
F, O, pEAfE s IL-1EEREEEE ICHRLA
2, Sna—XWER, &R, ETHEIC L2
TNF I M » &<, 4, IL-1BL
U TNF EAEEREL RN E2HLPICL, b
HEENE 2OV T Mg DEPEEMS &1
LEWEEESRTZ &ALz Lz (REFIRFR,
[ZH=),

7. HEFEMERERACEXTFFRLESD in
vitro 234 AT v 4 B0

AR RO MIFEE I BR T 2 BER 2L
3T ve A2 B%TsZ2AMEL, Ty ME
TN FRL oA RO ERRE W,
HENTF FRLEr B I URERTFHE., Mg
tid L UsHbic T 2R BREL, ZoRHINPR
MERDOMPREICHET I HTFOMRICHEHTDH
LI ERUILIC L (EERFEMRRMEE).

8. 42 rEiFlo HPLC RERBENFHFEIZR

42 Y EFIOERRER BT B eI O
T, BHED A 7T v A ENREL LB
AT, tEuwBECREICER TE 5 HPLC
Bl rsEBEORRBLEHEL, /¥R ¥nE
WERERWET b bz owTasE L (B
HERHER R BB E).

9. FREMBICHWL L BLEHHEORBRRE
(REAGERBRAER, FaAEmsmERERED
e tiRE)

i) Ptert-7F N7/ —IWKNLLTNLTEF
vor (JRZy 78) Ty MY 2 ETEE
I2B8¥ 5 Hr%e

i) P-AF N L ANKAFNIAL X T4
FDT oy MicHT 2 EHBEICBET 2R

iii) ZWFZNATATE FOT v KT 2E5E
B2 BT BHF5 .

WONL BN L RE LW ERWLMIC L,

V) SAFNCFAHNNLICEBESROT Y M
N AT 2R

IR » MRS LT, ZOREC OV THRET
ThH5b.
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i SE AR YRS R

B Kk & Wb HO#
" E

ABE TR, FER4E3H L BFHT T, 2
ML S RO R AR RS R S
B LTEEL, HECRATEZOHBEEERE
Bk 7z,

ge b, BfEEEICHIEkEE, ZEANEYEE - R
PRMETRSHERIC BT A BIE R 2 EI2iT o 72, £
7z, BEERERNEEMATH S [HEREHIC
HOUT LS niEsric BT 2] BLU [
HITEHI O EBERES AT ANHRK] 122w TE
NENFERE EML 7.

SAEEMD THRER & LT, FERSERORS]
roegsss [BEMREBICH LN L EFARIRE
o MEREIC T 2152 Icow T, duiEEsgE
HRERAT, RIILERBR, RHAREAY E REF

REhmL, £& L TEEORARGHRICERY HA .

kg, EESBIEAEERE - TRIERESOHE
[HfRdH > CABEE—F L LT [Ty a7
B & UREEME] 1B 5 FEFR % S5 & EpEA
BN b VI ZEMER E CERT A I &R,
EvEsABrRNILENR L OB TRAOPEHEN
7z,

ISR
1. B
" W 217 1 (M RBIL A~
Z A 40 4 124 58
o iR 18 % 40 &
2, IEEEY

TDHBBEEHTH26 BICKZHFTHES N, —
BEHHEEIC LT 21T 72, 272, 3A19HIC
WHWIC S W TRERBESN—B & LT, JREM
MOHEBEIT- 7.

BERLEN &M, FRE, SFREITH
DAL FITHLEREL 22,

HR R
1. A IE

RERFB & R E AR O N 215 T,
Fr 78 (KYF 5T A7 - T AT x5 7)
DFFESFREEREZITZER LKL, FEERS
IZBWTRESTH S, EERH 10 HE % 33 N

BUzarty, 3% ARFE - RERG L2 ®EL
7z, SHOBFEZLRANS & LTI, K- Hill ok
- #F - HAEOE S LG - B - BRI LAt
RIPY (-

RV 8K 7 FOREERBRIC OV TR, EYOHIE
fERE WS BEL» LIT-> T 5,

RERDE U 72 B DR IERNIZ 28 L 0 Srieicia
(BinsZ &, ZomBHIIERERDBEL M
T2k, WEBHEBEIIMRST 1EBL S 2
SFHOMIC 2~5 M 5 2 L e &AL 2,

2. rv

BRI IRIBEYINOR 1T~ SRR
D EDHMLINTWBY, ZNEEIET LD,
#EEME (91.4.25) 55 BMEIC6RBREL, I
B L UINEMRERNEL L T, BHEHHSE
(2 b ESFEMEC, BAERL ) REgoRL L
3, ARBESIIBEMCELY L (EIRLR,
1RS YT~ ERITEABEOF I KE N, T
AN RE L RS ) T~V ER-HHRBED
BV RS ERL 2.

FEIDE CTREERES 217 ) O DIERERR L L T,
EFSEIc RITT B R - BEORELR~ L
5, RAEHET THRFHMLIRES N, BRI E
(e bizftv, HEeRErEmans, 4, &
E (15~25C) #¥E< % Bz eV T3 {bd i i
2N, BATEE BEHHEME S L,

3. ®vaw

FEDEE - WRIC RITTHELANL, Bl
6 AL VLAY, 11 A% Tz, SiateEss
10~30 cm fIfR L 2R TIT o 2, EH LWL S
AR EESE ot F - MTEBOEFTHHY,
WERLESHS L 20%, EFOKBR@ERIZEA
FRIBETH -7, 11 A5 BOHR TR THRN
RO THEHEI TS E LR, $FHEORIFEH
il IS 2 EE0RMRIIREN P TH B,

4. HEDLPUCEICET 28

HENHLL L BE—KRy 24 7% - =} }
X - FAETATX—EREEL, TOWEBHREL
LT, BAEREEEM B8 21T, i3
BIER TOBEWH RO LN, /2, AR
oW TR E M 21T - 72, )5, AR
PSR 2 PR L 2238l DT, BEKESREZ
TEREIT, KoEl, SEFFMEHRETL 2, H
Blkoft, REICHEELE 2 2EREBbh 5 U
F4, RIAELIS oW T LR EEHME 21T &
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ELICBRMHORBEERREZ T OV T L0
HABES: - AIRILRRTT - L RS 3 lRE - ) ook
S Plo oW TERL 72,

B TR E RS
% kE W FZK

B =
TR 34E10 B 1 B CEEBERFEERROIT
EFs FIABREA T HIEMREBICHME, 72, FX
4483 A1 B THIEHREZEOHABE R HALE
BERESSOMEEHERICRSIC LY, BiEICE
EREIEDEHBIREELRIE, S 512, PFR4E
4 B 1 B CFRETROEL SRR AHER, #IFc
JEH EE S SRR TRRE, ANAE—FEEREY
ArOREBHR - EHEREICREICAKY, BIECKR
HAr - EEROBBAFESIHEREYREL 22,
FEEBMRERETIC & 28408 [FL Wil
EBRHERDLHDOERBINICEET 2558 (A
b e MBI BT 2 KRRV | 35
2HEREMZ, ZTOWRIZEAICERL T3,
EFEEERN o EBRERR [E 3R M
W - EEOREORRS L ORI W5 11
FIEDREE HITET L 22,
NEATFRENDZANL, BERleaEfigEnl
B CHE B IRERE - W Ve RS o F TR
BRECERIFE6 208 ~FE3F 11 A19H) &
(BRIt ORE, WE, FHE, ARCEST 3575%)]
2iT- 72,

7z, ERGHEERD, SDKIRT, 7500 -

TV BERRTe S 2 7 FEEOTHERE S LT
77 Y NEEBTI BRI ¥ —) Sergio  De
Mello Alves {58 (FE 34587 H~Fi 34§
5 H 30 H), Milton Guilherme Da Costa Mota
ER(FRIELIAE~FR3IFIW0HIAH) *
FAN, AWM T 2 B o1515 ]
DIHNTRE T 7z,

ER 442 27 H, 28HOMmAE, WERBE T
FrE, BIFTE, SEBEL L UEEREHEND &
ICEBITACSELHMBL, ERPIERETHLL
7o, 37, RKEEH - RAETRELIEEEE,
PRERZTE [EEOFREICDOWT] DR
L.

WL HTRIR, JEHBCE AT (SRR - R MY

RS & URHICEY 2858 oo E (PR3
FIOHA1H~10H) ~, HHABBHRERS (¥
RS - LT 2MROBMLEHS L U
HRR] o-oEE (FHR3EIA22E8~10H
5H) ~, THEREEMRERDY [EAMYS &
UERHMCBET 27T B2 7 LM
(FB441HA318~2H8H) izHp 74 v E
T HERL 7.

BHRR
HETRES
T FRr LR 33/AERR 134014
AT 939 #EH/1991 4
ATFHETH 135 4% 762 TR
TERETE 167 1 3284 TEIH
HrH&AmE 657 397 #B9
HRER

1. RSO A%

1) 33 =¥ andEFREINCBITZET - I
FlzonT

BIEEICTI &k E, BE REBLIUPWLTEFHE
L7za> 7 ) — MR THIES & OIBR ST T
B2 4 EEMOLTE - WEICOWTHELZ, %
DFRER, WRENFEREIL 80%, EHREX TIX
B THENEEB L URERIMBIERIZEWTK
ThHote, —F, WIERELEL IEHER LY
HBREIZBWTKREL, ZNEIWLICEWTHE
Th-lz, T/, HRE CizfiRts, EHBEX TR
By MELRL, R E DI RETH 2.

2) AT X oL

HEHngkic & 2 Lo Emiic L 2REN
THF TR TE Lo 1200, BROFEREIZE
BN TRE (, BIENFRITH £ VHHFT
EwiiThsb, i, BHOEIERIEER
BT M AR DY, AEEIIEEE A
PRD LN,

2. EAWWRETORBILE, SN & R
22w

HFRES2mm, S 4A7Tmm D7 X{HEIZANR
CTHEIL 2248, 10C, —1°C, —20C» JRELRMS
Tl TR L 72,

AR 16 FEORIIC >V T BB H% 5 £
DEFFEXEAT 72, TANDWCTBL X NFF
TXDERETICBIT 2MTIIITEF N EMEL
72hs, FOMOIEF TR BIBERME L LBRIRLET
BRSLN L7z, hTLT, TH, BLIUS



184 CEESET I

1105 (1992)

T4 A ORFRIIEEERMEE L 0% E
DEGNFEIFRELRL 2,

3. ARSI T 38T

) Ri 7723 Fick s PEEREROTIZR

a) Hyoscyamus albus BXRIRIC L B F a7
Hr A4 FoHpE

EiE, BARICE W THEEX iz Agrobacterium
rhizogenes MAFF 03-01724 &Guc L N FEL 2
Hyoscyamus albus EERIBIC L B FassrPisw
4 FEEICOWTHRF L. 3%EHEEHEmML &
EHicBWITT VA FERVES, EIAFT
I3 1/2MS GRER BV TH14A%TH-
72, X7, BREBOEFIZIKNO, 28HL 7z WP
(3%HERE) $EMICBWTHRIFLEFRRLLE,

b) Hyoscyamus albus EIRIBDWTHRER

H A pEw Agrobacterium rhizogenes MAFF 03-
01724 DRI & N5 L - EEOIEE I RiF
FRUZOWTTAhuA FeaBELE 'HB
L X BC-NMR, EI-MS, FAB-MS ##@lEL, *
s DHEER 2 EE L 72, Piperidone 1 7 )L 7 v
4 Fiz ([2a,26-(1,2-ethanediyl) bis-(N-meth-
yl-3-piperidone)] & RIEL, H. albus BRB L
Bohnizz & LD hyalbidone & &4 L 72,

c) Lippia dulcis DERARIC & 5 HRYE her-
nandulcin 74 pE

ERAR L 16 RFHIRBTIC THEEL 2/BR, &
EBRBHIHELNZ, 2y bV T p— A7 —%H
WU L RRE R 33 g DEATERIRES, i,
$5817% hernandulcin % B, FEL 72,

¥23% 3@ H F ¢i3 hernandulcin @ 4 13 20~60
ug LIERWDE, Zots, EREOEFT L L LICERE
BOWMAERD b NERERR ) 260 ug TH - 72,
$72, 0.2~10mg/1 B E D chitosan NDEEHUAD T
iz, #&BERIBCET % hernandulcin & % #
T e~ 5 B X 2 7,

2) FUVVOMMBIUSYY/IERIION
<

RECEWNMAE L CESRE RS > L oS
BIZDOWTRET L7z, L3I L 228 B iF 2%
HEBEZRL, T2, 15 AURICERTRICIRYRE
FREL7. RBERRBITL U/ CHOEREIR
R LN - z0s, skffitk, 1 HABBNRICIEZ
NonEEGBH LN, iz, 6 5 A%
{2 B\ Ti3, tanshinonell (#5mg/gdry wt.) #°
ERSrTH - 72, —F, cryptotanshinone (#71.6

mg/dry wt.) IBAEBONL/3ThH-72. L L
hih, 6~20 4y AOMGHEELMIC BT 7> ¥
JUEOERER, HERIY LEFEREL, K%
EL T,

P RN SR

BREFNE K OH IE &

B =
B 3 EEOMRERE LT, WEBREZCHE
T PHIEEOFIC BT B, QE TG
SHER D 2o DEFERER, G2 b Fr AP LB
BEETREICET 2RSS 21T - 2. AR,
BAEREY [ BAREEMEES-HRITHE] »—R
ELT, EFX3FEI2A4H~12H16H, #E#%
SRIL, EELCBYTEREHEITY, 2, R
BokpE, EM BRGNS & O EERT
NDRFERIT- 12,
E: 304
1. PR
A 170 % GRIERBS%M)
MR Yy 80
EANEY  68%E
Bt 2%
ZA 61, 91
S 101, 247
2. ZERMEYO B ENTIE
BUAREE & [IEE, A B &b B Ao RE 4 58
HEIT- 1.
A .
1. HEBRERICET BRI BT
LI
SEEEIR, B, FREERBRAOBSEEEECD
WOERT L 72, BBRRIEEBRAI LS T LB EBER
ot Bk 7Y —r~4 7 4—) 300kg/alE
X, 43HEIR 2000 kg/a MERX T, BRI b L
Fe—THRHL, BSIEY) 24772, FKFFMH,
Bfedae, BATENIE LWEGARMIc2R#EH bk
otz —F, SCFEERIHEREEMRE TKREL,
1 REHD T~ N L TBREEMK 0.39g, 4+
HEHBX 0.30 g THEEMBEMRE N H Rk E
ot k8B, T—NYH)DERET~ IEIT8
WHEMXA7318.9g, FHEHELXH259.1g Th

-7z,
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2. SHITEHEIRSHER D 72 b DGR

D zvarsy

PERBSGRERE, REARLAFEEB I UTH
HEERMEERGE 3 R 24 L, BRI
REML -, BIERIZ4HA5H, 42508, 5A
168516 B 6B 40T, AT (G
~BBE ToEE) RRL 23Rk L LikkE

MBI ER(, TOBMERERKETENH

L TH otz BRAH (B ~kiiiE To
B RPE, FERKRD 2 RN, FEER
HHRRRWHAESALNLE DM, 3FRFKEE LXK
HZRED LN -2, T—AH ) OEIZFE,
HEERKED6H 6 AR 2R &, WL HERID
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Summaries of Papers Published in Other Journals

Kaniwa, N., Ogata*!, H., Aoyagi, N., Ejima, A,,

Takahashi, T.*?, Uezono, Y.*? and Imasato,

Y.*2: Effect of Food on the Bioavailability of

Cyclandelate from Commercial Capsules

Clin. Pharmacol. Ther., 49, 641~647 (1991)

WS 77T v—1F « 27N 5B, F
TRAZEY T4 HEFRKAFFTUEL . 58
oA 7T enit, WMz ERSETH S 2 &%
BL, KD SNLFTL T4 ERLIEAT
CNDOWIREIL, TRz RL 720 7 e VoI G
DB TH oIz, SAAXTLTEN) T 4 DR
K EEZ2RLE 28Kz OWT, N AT T
B T4 RIITEMITIROEELRFL LS,
28R L L BEBRBADTINNAA T4 T 4
HEL, BEHRATE, Y77y Tr— ORI
HASELETHDLZENHWML:, B, ¥ 72707
V— DL FTL T T 4 OB, RIS
BAEWEBRL 250 &E Uo7z,
keyword : Cyclandelate, bioavailability, food
effect

IR EREL R

*2 K HZARSISRE BT FRRT

Katori, N., Okudaira, K., Aoyagi, N., Takeda,
Y. and Uchiyama, M.: In Vitro and in Vivo
Correlation for Controlled-Release Formula-
tion of d-Chlorpheniramine Maleate
J. Pharmacobio-Dyn., 14, 567~575 (1992)
HREMF KNGS TRIL, SP¥ENREE
N EH-{ % 4T 5 LT in-vitro/ in-vivo ABME D ARFS
REETHL, F2C, WRd-~wV AV B7al
Tz I EmsEE e T AR L, BEFRES
T U= KiC B B ENEIEIZ DWW THRET L 72,
HHRBROKSE, WGSBS H#IC
Yo TH LN KEL RE B EFRENT:, MDD
BFNIC B0 R, REEER OB LEEIC
W aEIAaL -7, £, 186AE KR
T, pHOERLALN L2, A RI2BIT BN
4 FTNL TN T 4 — AN D BRER
Fc o~ Tk - 72, deconvolution 1= & 1 IRILGR
EERHE L 2R, in-vivo TOURILZEENT in-
vitro TORONZEE & BB L 2%, TRIRIEAT
DBFNZB VT L 2~4BEIITHRT LTE Y, D

DI BHEE NV biz, BHEIHELE ORIDGE
fEAEBLTLE ) 2 EARmENT,

keyword : Chlorpheniramine maleate, controll-
ed release, bioavailability

Yoshioka, S., Izutsu, K., Aso, Y. and Takeda,

Y.: Inactivation Kinetics of Enzyme Pharma-

ceutical in Aqueous Solution

Pharm. Res., 8, 480~484 (1991)

a-XFMNVTLy, TaxT4vBEUNY) 7
VA v EOBERICOWT, PR KEE IS
BT 2 RERBRL HERNICHRIT L2, a-XE T
U7 e7a A7 4003 1 KREERICHE-> TRE
L, BoneHEEERTL=727ay FizBw
THEGMER L, —H, 7Y 7V 4 > I3WEEa
EAMBRENM AL R N EERTRI 2D,
ZOBEESHRIEERIC TV =272y McsnwT
EMREZR L7z, DRy, KPR
DIAFITL TL, BRI LSS T
Ll 2 TVERIRL, BE T A—F LBED
HRERLF LT B EIRE» T, RIGEGHEL T
THZEHTARRTH I ENWALDIT A 57,
keyword : enzyme, inactivation, kinetics

Yoshioka, S., Kishida, A., Izumikawa, S., Aso,

Y. and Takeda, Y.. Base-induced Polymer

Hydrolysis in Poly (B-hydroxybutyrate/s-

hydroxyvalerate) matrices

J. Controlled Release, 16, 341~348 (1991)

SNy roEWHAENE L - F
v X EB-A-b Fox o EBLEAK (PHB-
PHV) 74 MAlZDWT, K =2—DMKG#H &
S EOBERERE L, R >—D5rFRs
i, 74 NLDKGFERBIUANRX I NIERZ
BRI L 28R, R e—ahkoFEER
WEEZROEEE E NARICKTET 5 Z LR
7z, HBEWAKSERIZBWTL RY) 2—D5rF
HOETh A LN, TOMAKSRIEEZIINTIEED
KIS BIEME &R Y = — /KGRI XS
n, 74 NLHROROIEGEEICBEL 2, K =
— 7 4 WADFEYEMER, K e— DG ROIE
ICE b > THESNDZ LDt in vitro BLE U in
vivo lICBWTHbEPicEq T, LIEO¥REDL L,
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RN G TR LMK L v PHB-PHV =
PO 2 ATULIEEEYHEYAEL, K w—Dg

R 2T 5 Z LI & - TEYHOHE 2 HlIE T
EHT EHbhroiz,

keyword : poly (8 -hydroxybutyrate/g -hydroxy-

valerate), hydrolysis, release

Ak, DEFNRE, W &8 KE O, F

Bfos  EkBEPICE Y IERIEROERED

BEECED 2)  MBMIBH LB IERERE

DiRE

E3R A7, 22, 1107~1111 (1991)

HREDREHETIE, KEEEEH THBIEEDIERE
WE2BERBTRET L I EN SV, ZDEECE
BOBEEICHTAHELNIET 2728, SEHIHE
DBEFBHEREMZ TR 2BELLE 20
WEMAT LI LICE VEREZREL, EBOBE
2T FICRR EBERERERIGSE, B8
KREEZERST )V ATHEL, Rz EET 5%
R RE L7z, 2SR, Ay HRBIGRE
BEANFERELL, Loy ) BARHEHATESL N
REMG,
keyword : hydrochloride, organic base, honaque-
ous titration

AtgEek, BEFIE, AlERE, KEE, 5F
BB . PYFA+TSV e, 7TV /=0, 1 F
RGNy, TPRIPIF, ZhFa05
NBUANAT T OEERZOKRT
RIS, 23, 58~62 (1992)
BRERDOINTFIAFALTyrE=JLEFD
X ¥ FPRESTTRSEERL, FFKEERNEERIC
LBEOLLT BT I 72 F LT e8P
X PRBHEKRC—ERFRE LTHAMINIHE
WTHb, FITHERCTINIATOBELR
W4 s728, HEOEESKN I L, Eiic0.1N
TEIXFNTrE=TLE FuXy FERMTH
BEREEAL T EERICDNWT, ZOELE
ERE L7, ToRR, SERFLEELN Y b,
THFAT)y, Ta7Z) /—nBLUf F7 27
V23, KGoE2ZITR T CERIZ0.1IN
FEI2AFATYyE= 7L PO XS FERSITH
BEROFRAREI L W EHLIII -7,
Fh, TFRZVIF, ZNFuTIBLUR
WhAT P L EEIKERW HER TERT

BIENHELWEERZINT,
keyword . hydrochloride, organic base, nonaque-
ous titration

Toyo’oka, T., Ishibashi, M., Takeda, Y. and

Imai, K.*: 4-(Aminosulphonyl)-2, 1, 3-benzox-

adiazole Derivatives as Pre-column Fluoro-

genic Tagging Reagents for Carboxylic Acids
in High-performance Liquid Chromatography

Analyst, 116, 609~613 (1991)

ARy BENGEEHAE & L T 3% 9 4-aminosul-
phonyl-2,1,3-benzoxadiazole &k (ABD-PZ,
ABD-AP, ABD-AE) #BZELZ, T bniRl#
i¥ diethylphosphorocyanidate (DEPC) D fF#A T
FRTRIGL, #tEoFHEKRE LKL 2. ABD-
PZo7 7%y vEBToRIGMEIR, ABD-AP%
ABD-AE o l#z LBd » 1287, kL L2FE 4D
WD KE»» 72, WHHPLCIck NS
B R BES L 10~50 fmol Th - 7z,
keyword : Fluorescence analysis,
acid, HPLC

* BRORKASAR EERN R R T B

carboxylic-

Toyo’oka, T., Ishibashi, M., Takeda, Y., Naka-
shima, K.*!, Akiyama, S.*!, Uzu, S.*2 and Imai,
K.*%: Pre-column Fluorescence Tagging Re-
agent for Carboxylic Acids in High-perfor-
mance Liquid Chromatography: 4-substituted

—~7T-aminoalkylamino-2, 1, 3-benzoxadiazoles

J. Chromatogr., 588, 61~71 (1991)

AV BRI ESTT R GRS REORE KA,
ROV T I BN AMB LU THIC R 5 &R
#®%2FT 548 n1k&%Y (NBD-PZ, DBD-PZ,
DBD-CD, SBD-PZ) ### &KL /2. SBD-PZ
PN DRERIBEEREOFET A VR B LB
TERETHRIGL, RERRICHEBREEZAT
FEREER L2, B L 2ERERENR T 2,2
-dipyridyl disulfide & triphenyl phosphine D&
bEPERLMENTH - 72, —F, BEERNILE
2 DBD-PZ>DBD-CD>NBD-PZ ?JHIC K &
-7z, 13 fENIFIRIFER IR AW % DBD-PZ &b 5\
{3 DBD-CD T& # k1% ODS # A\ A i H
HPLCIZ L W o2 RAA 72 & 2 5, linear gradient
L N ELICTHET 5 2 EHTHR, BEERIE
fmol Tho7z, FLANRCBESHEY (Fux
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STy, AT7T0T7 2% THRMOBE
LTS (WA
keyword : Fluorescence analysis,
acid, HPLC

*1 RIGFARFIRETE

*2 WK R TR R B

carboxylic-

Toyo’oka, T., Ishibashi, M. and Terao, T.:

Fluorescent Chiral Derivatization Reagents

for Carboxylic Acid Enantiomers in High-

performance Liquid Chromatography

Analyst, 117, 727~733 (1992)

A VR R R RS TR AR R 6 1
(d-DBD-APy, [-DBD-APy, d4-NBD-APy, [-
NBD-APy, d-ABD-APy, I-ABD-APy) ###ic
BZEL 2. Zhsoi#EiL, 2,2-dipyridyl disulfi-
de & triphenyl phosphine DFEFE T 2R TRIG L,
HMEHEN T ATV A-—%ERKL. 772 %t
v EoFRORMEE, HGHERIE, 470nm 580 nm
(DBD-APy »i4), 470 nm 585nm (ABD-APy
74), 470nm 540 nm (NBD-APy ni#4) T
Hol, WREERZTF=FIVEGEDOHME &
bicfigkEs 7 F L, #AHEERMALZ, —F
pH i3 EEINT, 2-11 opEMETE —EN
HIWEERL 2, N-T1FLT 3/ BRPHRIE
o2 RERE, HMIEHPLCIC L ) E&ICH8E
SRR 10~30 fmol FBETH » 72,
keyword : Fluorescence analysis, carboxylic-
acid, HPLC

Nakahara, Y., Takahashi, K.: Hair Analysis

For Drugs of Abuse III. Movement and stabi-

lity of Methoxyphenamine (as a Model Com-

pound of Methamphetamine) along Hair

Shaft with Hair Growth

J. Anal. Toxicol., 16, 167~172 (1992)

b M5 En B h R g, B
grthTroRynghs, Epanr FokE, YD
R, RURSEEERPEYRENRGRL S+
HEEICT % 728, ET7T VLAY E L T methoxy-
phenamine # JHvy, 29 Wiz h72z ), BEZEH
Bl Iz BN IRIRL, HITd 5 lem iz 4 L
TEPYOTBohoRE), B, EkZFN %
DR, THRERG ST YN FIRHS
mm Th Y, Fip3r i3 2.8 mm/week THEIH

HREANBEL Two7z, $72, oS Fidfmic
HEtnil &, EHBEIRAERERL 22,

keyword : hair analysis, methamphetamine, drug
disposition.

Nakahara, Y., Ochiai T. and Kikura, R.: Hair

Analysis For Drugs of Abuse V. The facility in

the incorporation of cocaine and its metabo-

lites into hair

Arch. Toxicology, 66, 586~589 (1992)

ISR B RABRH & LB I i3RI L Y S
HiHHT EVHEMENT WS, AHUL, a4~
(COC) #E5-7 v ticbBwT, COC kznEfay
THEz_V AN 7a7=»(BE) BXUx/72=
¥ AF 2T IIV(EME) ot AUC & E#pig
ErlEEl, ERADREDOBS 252, 20k
F, 5mg/kg BH N4, F#¥ AUC iz COC:
BE:EME=1:4.3:3.8 CH~724%, BHHNE
BELE, 1:0.10:0.05 TH 7z, TOFEE,L,
A 5 B~ D2 COC 12 BE R EME ) 40
~TTREESTH), YHICLEINFLIRALZZ L
ZUEEEL 72,

keyword : cocaine, hair analysis, drug disposition

T, i1, A kT, REWE, BE
HE  FILo—nA927z9 I ORPR
HYOLLEICAT MR (B2H) 5 -LEE
EBAVW3GC/MS & 3F7v=—nAs
Zx ¥ I RE5E0vy ZARBRABMDORZRES
SR
HidqbEE, 37, 473~479 (1991)
[-77v=—)b (DPN), d- A ¥ > 723>
MA) B dI-MAEEGD<-7 2 RHFDMA &
ZOERBPNOT > 722 2> (AP) ORFHK%E
X¥7—nNREZ2HWS GC/MS THtr L7z, &Y
=7 212 0.1~1mg/kg TIRENRZRE L, K&K
*REEAICIREL 7z, EARHIAE, #bB4s % TPC
LLCGC/MS CERL 2. ZD#R, [-DPN,
d-MA, dI-MA o d/lliisL%0, 5, 1 THY,
IHDFHHHREICEHATE 2, B AP/MA
LB BEHN 1 DTH- 1z,
keyword : deprenyl, methamphetamine, enantio-
meric analysis

AKegwd, alkwmT, pEEZ Fr=—nk
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E1105  (1992)

AF 79 I ORPRBHYOLLEICEET 25
R(E3IW) £5—LREGITC £HV/- HPLC
L& B3I ARBRBYDOAFEERFRIBER
ik, 38, 136~141 (1992)

R#&H -7 7 v =—/ (DPN) o &, HE
# (MA) off e 2RAIF2458L LT, GITC
FobE 2 Hv5 HPLCic & 0, Rtz
LEYNEMR E S L7z, [-DPN, d-MA, |
-MA B LU dI-MA 2= 22 1~10 mg/kg % i
MEPEST L, SREROICERIRL 72, BARMNEE, Hd
Y% GITC &b L, HPLC-UV (254 nm) #H
kNt 2R, [-DPNo#5 s d-
MA, dI-MA o5 i3 R HE X iz k&b
MADHFHBIZ L D id- 5 ) L @5 C&, [-DPN
& I-MA #&E5DFBHNIZIRP D Ap/MA B g %
IS & D HGITRETH - 72,
keyword : deprenyl, methamphetamine, HPLC

B9 AR 35, ¥ B 3 — . B-Naphthoquinone
(BNQ) ZvSRALZICE ZERPDAS 7
¥ I LUEORBMD HPLC 547
fadAbE, 37, 537~541 (1991)

RN RZ> 753> (MA) BLUT>7
273> (AP) mERDD, g-+7 b x /07
v InAbiz & 5 HPLC ot 2 455 L, A ED
RPN T> 725 3 2 HESELTEH
LR L2, 100 ] OMEERE 2 By, REBY —
5, 05%B-F7 v X/ v4-ANTKUVEE, BIU
WIS 2 N2, 40C, 2040 RImiR L 72, =
oty & HPLC-ERALFER Tt L7z, &
FRAWT, EEAEREOERSE 250 L 2R,
HHAES L LD IKMETIEIMABLWVAP Y
0.1~25 ug/ml DV-OLTRE & Lz, MBS IRR
RE L ¢, BRAR AT >W LR A,
keyword : methamphetamine, saliva, S-naphtho-
quinone sulfonate

Hiramatsu, R.*, Horinouchi, S.*, Uchida, E.,
Hayakawa, T. and Beppu, T.*: The secretion
leader of Mucor pusillus rennin which posses-
ses an artificial Lys-Arg sequence directs the
secretion of mature human growth hormone
by Saccharomyces cerevisiae '

Appl. Environ. Microbiol., 57, 2052~2056 (1991)
KHKAHE FHERALEY (HGH) XRELE N &K

T I /EERO HGH 2B oo & S sEBLE
@5 BT, Mucor pusillus rennin 243\ — %
—RTFFELTHEL, SLICHEBOKEX2 7
v 77— DREERY| T4 b Lys-Arg  linker &
M. pussilus rennin & HGH OEIcBAL 27T X
IFERERLE. Zokkic L ) B CAUEELE
N7-HGH 3K HGH R U4 Fi, NFKE
FERL, £%iEtE (RIMasbEsE) sL02
KiEE (CD A7 F ) TLRHAN HGH & HE%
LLDEIDIENTER.

keyword : human growth hormone, secretion
leader, Mucor pusillus rennin

* R KT

Morikawa, M.*!, Sugimoto, S.*2, Yokoo, Y. * *2,

Niimi, S., Uchida, E. and Hayakawa, T.

Adipogenic activity of fish growth hormones

on mouse preadipose 3T3 cells

Nippon Suisan Gakkaishi, 58, 801 (1991)

MEFL DB RV E 13 3T3-F442A #Ba % fRlh
fHRc b3 B ERLRT. T2 CRIETFLIYN
e L 2 ke (sGH) & 7F ¥k
EiRnEr (eGH) 122w I MR biEHE 2 &
L2tz h, sGHiZEYVEHEARNVEXN1/15
DIEEERLY, eGHIZIZEA CTEHEZRE Y
iRR AN
keyword : salmon growth hormone, eel growth
hormone, adipose conversion

¥ GRHU R SR BT SRR
*2 AR EE T AR SE AT

Nishimura, C.*!, Yamaoka, T.*?, Mizutani,
M.*?, Yamashita, K.*?, Akera, T.*' and Tani-
moto, T.: Purification and characterization of
the recombinant human aldosereductase ex-
pressed in baculovirus system
Biochim. Biophys. Acta, 1078, 171~178 (1991)
EFTHF—XBITGEER (AR) % Spodoptera
Jrugiperda B8 % v 1R FB 2 FliC k&
ELZ, T74=T4—7u=THYELLZD
ARIIZF&E36kD, $EL5.87T, £ FHAD
LWMBLZAREFE UL TH- /2, M2 E F AR
DNKIETEFNLTI7=ThY), NEKBLUC
RKEPVEOT 2/ BEHIZ cDNA oiE RS2 6 F
PESNEFERL TH 72, ESERREL & DB
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I EIZEMAR & L — L2 BT
YE=ZT7 LIS Ky, keat & k5SS, e D AR
FRZE#] o IC 50 (2 f2IE AR T IC50 L i2iZE L
Thole, INLDFERE, X210V f LXRT
RIL 72 AR s, BEHL0YIC native & |
ARrE—ThdZ %L, 2D ARV ARME
FlOBIHEL iM% I 5 & SOFHRRER LY
952 EETRT,

keyword : aldose reductase, human recombinant
enzyme, baculovirus system

 EL AR
" UK

Ohta, M., Tanimoto, T. and Tanaka, A.: Locali-

zation, isolation and properties of three

NADPH-dependent aldehyde reducing en-

zymes from dog kidney

Biochim. Biophys. Acla, 1078, 395~403 (1991)

4 BRI TV F—XRTEESE (AR), T
Tt FETEEF (ALR), W Kn TV F—RAETE
# (H-K,-AR) » 3%y NADPH{&fFT T &
FEITEHEIFEL Tz, ARBIUH-K.-AR
BABENAICHEEL, ALR IZTOESFIRICHFE
L7z, 3HOBEHOERRRYE, BEH - S
AT AR, HEAL ORI ENn TR
2 TWizdt, H-K,-AR B Ef &8 T1
YXaA FTHZI2L 5> TAR LREBORER
Lt e my Lo i, HFEEL AR L
Lice -7, 4 XBEICIE ARBEREZIC S0 L 5
DEERMHAEL, ZOBEEI ARBREOEEKNT
fic B 5 L T 3 aTRBMEDSRIR & Uiz,
keyword : NADPH-dependent aldehyde reducing
enzyme, aldose reductase, aldehyde reductase

Miyahara, N.*!, Kasugai, Y.*!, Ohmomo, Y.*!,

Tanaka, C.*! and Tanimoto, T.: Synthesis and

aldose reductase inhibitory activities of benzyl

2-oxazolecarbamate analogues

Chem. Pharm. Bull., 40, 245~248 (1992)

#i~< 7 benzyl 5-phenyl-2-oxazolecarbamate %
TR EZABRL, TN F—RRIEREERE LT
HEIEERMIc DWORET L7z, Ao A F3EI
FRAAEYEIC DJTTH - 72, CANADT LF VD
MARMELEFEEEMEB L, A4 PG o
N-ZNKx L 2 F 032 CAGLT VX 3k & BESR

54F & OBUKMHEEAER % Wil 72,
keyword : aldose reductase inhibitor, oxazole
derivative, structure-activity relationship

RPN PR

aA W, WHEHT, |EEEE, HYb % EME

YUY F—-LOBAREREZNDKR

EIRMME, 23, 53~57 (1992)

RBABICIERE N Tw3IE{L) V' F— L DERT
CREBEERGOEIEREF S I N T T, %
DBEERREL L DLW, ZOEZRBTHHBT,
)V F— ARIGOF L ERET L 22, BERROGIR K
I Aml o LT INEROSmI Z2EMT a2 L
2k o Tl TR, HBRTRIGRELLE
RIGHOERNEE IR BB T2 BRI RE ThH - 12,
ZORERIZE DT, B S BRI E
FEUHECRR L. ZoRB®RIEESbH)
F—LDERZICHLBEATER,
keyword : lysozyme, assay of lysozyme, JSPI
(Japanese Standards of Pharmaceutical Ingredi-
ents)

Yamaoka, T.*!, Matsuura, Y.*?, Yamashita,
K.*!, Tanimoto, T. and Nishimura, C.**: Site-
directed mutagenesis of His-43, His-188 and
Lys-263 of human aldose reductase

Biochem. Biophys. Res. Commun., 183, 327~333

(1992)

b b TP —RETEEHE (AR) OfEERICES
it % 42 His, 188 His, 263 Lys #2218 %2 HAL
RN RETHREL 7. 42 His— Gln, 42 His
— Tyr, 188 His — Gln, 188 His — Tyr » Z& # i3
RIGE ¥ 095 A — 5 % F ) ELEET, 263
Lys = Gln, 263Lys—> Met 3£ K, fliz 0%
N 60 1%, 144 EA3872, 263 Lys— Arg NZEHR
IR Kn ik kE KT LA MEERD Ka
W TFROZERTLEI I EA L ICBE L, -
72, T 0FEFIE 263 Lys R B E/ERA THRED
HAIHE L TWaZ 2Rt 5, SMERICE
% AR ERM O EEH D ET IZ —E N MHIA 2 R
39, MR & 263 Lys B0 HEULFAAE EBI R
ABHIHEMERIUC K E (b > T3 2 L - fEES
hi,
keyword : aldose reductase, site-directed muta-
genesis, catalytic action
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" GRS
"2 [T BRI
* /AT

Niimi, S., Hayakawa, T., Tanaka, A., Ichihara,
A.*: Glucose regulation of growth hormone
receptors in primary cultured rat hepatocytes
Endocrinology, 129, 2734~2739 (1991)
MAEET » FIFEBICBY TERERLVE Y
(GH) ZHFHNMEIZES L TwaERT% ]
TIRNLERRLVEL DRFESRFNBZ EIC L
NHRLILE ELIZZNERABEIEY VT
Scatchard plot 471, FREHZ HW2HEERL Y
IS & VRN, ZORR IV a— 3 MasEsEc
£ 2I-hGH #&FALE DM I i L THHUER
2R, SLIENFRREASKBLUVRAN YT
Jai bz AL TWB I EMWHLIICk 2, F
2 OEBEBR R ER A ROT XY 2 7V
ERTBZELREINTG,
keyword : glucose, hepatocytes, growth hormone
receptors

* ERKRFRER{ET R 7 —

Suzuki, H., Suga, C.*, Morimoto, T.* and Hara-

da, M.: Quantitative Analysis of Plant Hor-

mones, Auxins, in Biotechnologically Caltured

Products of Medicinal Plants

Shoyakugaku Zasshi, 45, 137~141 (1991)

WRAFT7/uy— s> TEEENI ATV
BIULATY X lah ot er DBEERE T
Ty 7T hlDIaTEENRL . Bt —%3
Y34 F—nER (IAA) B a-+7F0
BeEg (NAA) cEBL, SERAERN 7 ) —
Ty THEWHRY T L% FvB HPLC #icD
WTRETL 2, #fk%E 0.1 N- KB+ oAt

ML, kickEz—F s & 250 E L 72,

IHNLDEBET, TP a rnELRTwWRED
BHECTOLZDEREEME 5 LN TER, 2RH
ICHEE= -2, BRiEbor—% >
OB ST R 1 g FRIEF 0.01 ppm & B &
Tole, AL rOEIERIC1.9ppm O NAA %
Bvizeiicid, EEINLEMARDI0.5ppm D
FA—% o HBEL TR, A7V R0T
Y X DMIEEEE TIAA # 1.9 ppm AV 72 BRI 1L,

REPICFE RV IR THEI LD » 72,
keyword : IAA, NAA, biotechnologically cul-
tured product

* ZHam{bE TR

ShoRZEH, FHIER, L5, HWHIEH?:
FHYLFORBUEBHAINESF, HIF—
W, prEFOF L REBFHRORPER

BESE TS, 22, 359~367 (1991)

BRI RO B THERAZIN TV 2 FHEEN
XYHrebiz b Xy y, xS L
T A X332 onT, JAC L 2R EE)
EREL 72, MEES E L THRIGERESINL
AZNKRLF (1) BEUhsngE—n (1) offp
-k Fe xR EE () %i#kv, HPLC &I &
DaHTL7z, ZOE, HHEERERLEREERE
THELZ LB ERERETHANLALLNL Y
BAIBECNDERYEI-72, TLHED X
HH &R, 1:0.06~1.20%, I1:0.10~
0.30%, III:0.10~0.30%n&HIca4 L Tz,
keyword : catalpa fruit, catalposide, catalpol

OB SRR SRR

*2 BIREEREEAY

Kageyoshi Ono and Wayne R. Giles*!: Electro-

physiological effects of calcitonin gene-

related peptide in bull-frog and guinea-pig

atrial myocytes.

Journal of Physiology. 436, 195~217 (1991)

ANy b= BETFHETF F (CGRP) 7.0
HISENEAE L CIRERICNT 2 E, Ty
B L UG A BBLGE IS A CEREE
NS L 2z, CGRP 2 B RUKHFRYIC ISEY BAT
7T PR EREEL, EEEMFRREZ
NTIRCGRPIZ L N &ML, ENEY P TREER
L7z, MEMBEEICEY, CGRPIZEALE Y |
DEAAKEE AN 7 LA BHE (ICa) #HEKFD
KHKEEEZ b -, FNDEDSOIZ
1.284+0.55X10 M T& » 72, ICanFHEHEbD
FEEALMAIZ CGRP o X D 2 a e - 72,

BIEYES ) 7 2BH (IK) 13, 4T ATl e
BRI ED CGRP I X D KL 7225, €€ v b
TREBRELZELL. CGRPIIWHA S BHKEAH Y
VLB (K1) @8 h - 7.

CGRP »{EH # Isoprenaline & M8 L 72 #% 5,
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Boro@mBEifmiArlbidns &6,
CGRP m#HBINIEM £ 7 = XL 2 HRETL 228 R,
GTP #4&4HHUH (Gs) # AL THEALTWB Z
P LhE o7z, MREA A BERICNT 5 L
CGRP m#h i3, WEVEMEREOELE T4IcE#
BHT&5,
keyword : CGRP, heart, electrophysiology
oHF T ) — KRR

Ozaki, Y., Kawahara, N. and Harada, M.: Anti
-inflammatory Effect of Zingiber -cassu-
munar Roxb. and Its Active Principles
Chem. Pharm. Bull., 39, 2353~2356 (1991)

g VHBORERNYORELR, A FRLT
ORI, TH, ) veFoibH BHRIE, M
WX, FEOEHREE LTHWLRTWS, 20
{EH BRyD & AN URIEER IS B N T
DRERAB L UZDEERG 2 RET L 2, uRiE
ERRZ v + TOH F 7= FRIFWHMH], <7
2 TOBREBRFH SR AR EAETLEN IR 2R E L2,
D 0% A F /) —NITX2ADKRORGICLY
WMREEA B L CEIEERsEH LN, ZoiEER
I—FWEKRTHEL THSL A= — T VEsy, ~
XHrdg, bz arnhsasawbr g
7, TLCIz & &R, WBIL TH L BRI
E N EZEL 2 (E)-1-(3,4-dimethoxyphenyl)-but
-l-ene ~BATL 72, F7:, ZoibAPWid~v 2T
DOFFRFE S writhing %M L giM{EME 2R L 7.
INLNZ Ed b, AEMBEWIC & HRIERMS
S UBIRER R AL A L 52 AL L »
7z, —F, FEAMYCREEZECEEINAB), &
LA ILEREESFHBL T 5 (E)-1-(3,4-
dimethoxyphenyl) butadiene i {3 = 11 & D IEH {E
HAidsdH oy oz,
keyword : Zingiber cassumunar, antiinflamatory
effect, (E)-1-(3,4-dimethoxyphenyl)-but-1-ene

Ozaki, Y., Ma, J.-P.*!, Hy, G.-Q.*?, Li, Y.-K.*!,
and Harada, M.: Studies on Mode of Inhibitory
Effects of Tetramethylpyrazine and Ferulic
Acid on Spontaneous Movement of Rat
Uterus in Situ
Shoyakugaku Zasshi, 45, 299~305 (1991)
Tetramethylpyrazine (TMP) {2 EENFIZ
exR3INBTNARA, FDO—D2TH Y, ferulic

acid (FA) RPEENESB I LRI EHENS
AWM Thd, MNEBLCLREFEICBNTEL
BALTHERINTEY, i, BARDEERICH
WHILTWS, LU, izl TMP B LU FARS
v FFEOAREHEIHIL, Z oMHERIAESR
BWTHdZrr@&ELA 40, TMPBLUFA
LENRZIING Ty P FEARESOMGIEHRD
ERBERZMETL 72, TMPI3E & LTFEEED
I2 B} 5 p-adrenoceptor # EIHMHIT 2 Lic &
D, 7:, FAIZ—FEFHEED oxytocinrecep-
tor 2G93 Z Lic & ) HEESHOWHIIER 2R
TZEAML otz 72, ZOEASOHE
2 & 0 AEfbASid RO IMEWER 2R 2 L%
F &Y (WA '
keyword : tetramethylpyrazine, ferulic acid, 8-
adrenoceptor inhibition

iR RIS, ki, hE

2 Rl ZERRY, ki, FE

Kawahara, N., Sekita, S., Satake, M. and Udag-

awa, S.*: A Nucleoside Derivative From Eme-

ricella nidulans

Phytochemistry, 31, 1409~1410 (1992)

4> FRITREavs (Trigonella foenum grae-
aum) L Y 3EEE N7 Emericella nidulans X85
WRFEE T L X 7OV = X R & 0 FiBARER B
L& % B 72, SR AT — IS
iz, R CAREME L D 1% 5 LAz 3-deoxyadeno-
sine MFEIROYT L FILRIGIZ & 0 Z DiEE % 5
acetyl-3’-deoxyadenosine & #%EL /2.
keyword : Emericella nidulans, nucleoside, 5'-
acetyl-3'-deoxyadenosine

* TERFIEBEYRRE Y 7 —

Nakamura, A., Kawasaki, Y., Takada, K,
Aida, Y., Kurokawa, Y., Kojima, S.,Shintani,
H., Matsui, M., Nohmi, T., Matsuoka, A., Sofu-
ni, T., Kurihara, M., Miyata, N., Uchima, T.*
and Fujimaki, M.*: Difference in tumeor inci-
dence and other tissue responses to polyethe-
rurethanes and polydimethylsiloxane in long-
term subcutaneous implantation into rats
J. Biomed. Mater. Res., 26, 631~650 (1992)
Pellethane & &P 7 2> FMER) 7V
> (PU), ¥ a—r &), BLUvrEnsan7
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Ly BT 4 sk Ty FETICRIRMEML, S
AL TOMBSIE % A, PUREERIT sl &
DATRICE D » 72, e, BBERIGE (Hlanid

1%+ WS ) X7 4 Vvado PU SIS

Rt CHmLz, 2ok % PUIC L 2EiEHES
PU» L oBEBc BRT 20 2572010, &
HpnEREEEs T2 M L2ds, BETh-2, F
7z, AR TIKGRL CERBYEWEZ ERT 5
WHEME DL E 2 LN B DY, in vitro RIS TRE
B Lk -7z,

keyword : foreign-body tumorigenesis, polyethe-
rurethane, silicone

* RAEREEH SRR

PARGA 2>, FHibpg3E, FHEEIEMR*, FEAREMY,

FEEEIERR | TAFHIC L DEMBERR

B, 32(MTHE 8 5), 72~T77 (1990)

IBMEFFHETLFSICE Y T VX — i
BEREELL, BETHO Ny FTAL, BIUR
HERL, oy F TR CHERIGERLZ
TLFL IS 4TV, zinc dimethyldithio-
carbamate (ZDMC), zinc diethyldithiocarbamate
(ZDEC) #REILEMH TH -2 L W bH2IC
L7z,
keyword : allergic contact dermatitis, surgical
rubber gloves, dithiocarbamate-type accelerators

* O REE MY RN

Shono, M.*, Ezoe, K.*, Kaniwa, M., Ikarashi, Y.,

Kojima, S. and Nakamura, A.: Allergic contact

dermatitis from para-tertiary-butylphenol-

formaldehyde resin (PTBP-FR) in athletic
tape and leather adhesive

Contact Dermatitis, 24, 281~288 (1991)

4 ANDTFHEEN T I T—7I2 k> TRE
T VAX—HRBENREEL. ZD5bn—
ANIBHR=—H—Ic k> TRICEMENREZED
7o, Fiz, HIBEEEIMEIRICERAL TR kR
AR L > TRICERERRZEL . BET
Ny FTAL, BIUT—ELTT—T7, X=—
A—, BEROSICLEY, wThoHFIL, pa-
ra-tertiary-butylphenol-formaldehyde resin(PT-
BP-FR) #»EHRILFEBHTH 722 &2 WAL
L7,
keyword : allergic contact dermatitis, adhesive,

para-tertiary-butylphenol-formaldehyde resin

* BEESNORAREE

TARET A, EHRFMEY, BB, BELE

B Xy o8IcE 2 EMERED 16

BRE, 33T 118), 210 (1991)

WFREEDNZX Yy 7HERRTIEVIZEZAS, BD
BEIC TV AX—EMERELEL 2, BETD
2y FF A, Xy 7R &S EAT
vy, EALBik# o styrenated phenol (SP) K
1LEFEWE D—D > Tz Z W LI L 72,
kéyword > allergic contact dermatitis, canvas
shoes, styrenated phenol

*OBER TR

*2 RRIETH LR RSEMT R

HNHEF, BN, Wk, KBRS,
HEMGT*, HEAEE*, REER, FHEH
BE, PR FRREREEE A TLER
%

B, 33(MTIE 11 %), 354~363 (1991)

LD TH » T - HBBEH OB A T 485
20, BCEBERAEZH) TV IL X —Hgp g g
REELZ, BETO Y FTILE, BIUEED
BT’>THBY, 22Xy F TR THRERGERLL
T LR DS R ATV, BB L D N -iso-
propyl-N’-phenyl-p-phenylenediamine (IPPD)
HIREEFEHE TH -2 E WL LTz,
keyword : allergic contact dermatitis, black rub-
ber part for car manufacturing, N -~isopropyl-N’-
phenyl-p-phenylenediamine

* AEBEREEEIMS BN RS

Shintani, H. and Nakamura, A.: Formation of

4, -methylenedianiline in polyurethane pot-

ting compound by gamma-ray and autoclave

sterilization

J. Biomed. Matr. Res., 25, 1275~1286 (1991)

ATENERML & 5 SR OFRE 7 745~
& BB ICEREAES R BB LERY) v F
(PU) 2y F> 78 (@EM) L LTHwLNT
W3, RoFr MR RICIRLEN LW
®, RESHOBRBPSEVEE L LS, 35IC
PU ZMEHFHRIMERICEY > THREI NN
%67, BELEPICEHLE Yo SR ThEl:
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WHZLEND, FITH il b IS BERIE
WE3NZRy Fr I LDRIAWHLL-
methylenedianiline (MDA) >3 o>k s 254t % 7
X7z, W—EHRORIEWE & L T ppm o MDA
PEBT B b7, BRI v< b
77 4 (ECD#H) TMDA LSO E— 7 ikl
PHERE N, bl K LEHor—70
FHHBMDADE—27 & DEIZENT Db 12,
keyword : polyurethane, gamma-ray steriliza-
tion, MDA

Shintani, H.: Solid-phase extraction (SPE)
and HPLC analysis of foxic compounds and
comparison of SPE and liquid-liquid extrac-
tion. I. Analysis of 4, 4’-methylenedianiline in
serum. II. Analysis of the components of
dental materials

J. Liq. Chromatogr., Special Issue on Clinical

Analysis, 15, 1315~1335 (1992)

ER&EsFL ompic Gy 25247 2104
YoRNEERRET L2, HRELTRY 7V F >
#* & A 4, 4-methylene-dianiline(MDA) 7¢ & (¥iz
WRMRLRY 2 F 28 7 ) v— L L aishisn
EAE7Ze & Rl L B & HOBRET L Az, i rpdidt
Wbt sz, nEE7Ah 0% L,
B bA i i 2 Btk U OBk 20l L, IR
MERBETHRYBELMBL TW5, TN TI3EE
PR CHEEOMTED £, BEIrLETH Y,
v 2L b b, £ CHEENTREIDLC, B
YEATE EE S o WEARM R 2 BT L 72, RRETL
ZeEHOBEBIGERRTH S, BLLAWIHFEL
TREREN A ERICIIESENT £ =)
N, BEMEMNEIIZEBENT =)
NE GBIz Z 5 BRGS0,
keyword : solid phase extraction, liquid-liquid
extraction, pretrteatment

Shintani, H. and Nakamura, A.: Solid phase
extraction of a carcinogen, 4, 4’-methylenedi-
aniline, in serum

J. Anal. Toxicol., 15, 198~201 (1991)

It ¥ 4, 4’- methylenedianiline(MDA) o) & 48
MEEHE Lz, C-1, C-2, C-8, ¥ AhTom
th MDA o) I E N E I 56%, 75%, 90
%, 12% (n=5, CV.1.4%LTF) ¢, C-18, 7=

=N, Y7ua~X P oBRIREIZIZIZI0% (0=
5) DMRNWSbNTH-7, C-1, C-2, C-87%
LWy ) AOENENE, 722 &5 5H, van
der Waals 1 & N> ¥V IRFEL DA —o ¥4 FHAE
A ERELHEAETTH2 L BboN s, BHEICHEE
L7: MDA il idissiEzEEn A2 /— V2 H
Wi, HBIEIEMEO MDA # I DIcBMA
BN B AR & s B b ahs, EBRIZEIR
BHENE W) EBRER 2R, ZRITDOWTER
HEf&mz 7z, zoHme L, HHEEEELS
I2H 72> TIRBEENRYOBERIFEIC BT 2238
(Bt B\ VIR na LT AT 0HHE
(RS 5 IR &b oS Y o
B2 REHICEER T S LEFH Db oz,
keyword : solid phase extraction, 4,4 -methyle-
nedianiline, HPLC

Tsuchiya, T., Nakamura, A., lio, T.* and Taka-
hashi, A.: Species differences between rats and
mice in the teratogenic action of ethylenethi-
ourea-In vivo/in vitro tests and teratogenic
activity of sera using an embryonic cell differ-
entiation system
Toxicol. Appl. Pharmacol., 109, 1~6 (1991)
TV FAILTEETILEME LT, B
Rarsdeh % AV SRS EEERRRB L om
o EEEZ NET 2 FELRRL 2.
IhbnHEERAVIZF VI FFIVT THIS
NTWBFLWEFEERBIC BT 2EEDN R %
B Giz L 7z,
keyword : ethylenethiourea, teratogenic activity,
serum monitoring

LEEIE S 2

Bechter, R.*!, Terlouw, G. D. C.*!, Tsuchiya,
M.*!, Tsuchiya, T. and Kistler, A.*% Teratoge-
nicity of arotinoids(retinoids)in the rat whole
embryo culture

Arch. Toxicol., 66, 193~197 (1992)

BB LA 10 Ti % (0.003~300 mg/kg)
R 5NV F /4 PILEER-T in vitro 1
F MR B E: TH 5 whole embryo culture(WEC)
EIEMIUERE R TR A B L 72, [ in vitro SR
L in vivo L OMBERREEICE P2 >
0.95) #%, ZRE#EFE (WEC) BT, IR#h
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SEREH IR A HETH Y, iz, BRI
BWTHL WEC LN LENTWBZ L HBAL 12,
keyword : retinoids, whole embryo, embryonic
cells

*! Sandoz Pharma Ltd.
*2  F. Hoffmann-La Roche Ltd.

Ikarashi, Y., Toyoda, K., Ohsawa, N.*, Uchima,
T.*, Tsuchiya, T., Kaniwa, M., Sato, M., Taka-
hashi, M. and Nakamura, A.. Comparative
studies by cell culture and in vive implantation
test on the toxicity of natural rubber latex
materials
J. Biomed. Mater. Res., 26, 339~356 (1992)
VIO d FAvwiou=—#:, L9290 MianIER
BEEB LT HE 7Y ¥HANEMRRIC LY,
KR TRt oMl & HEEELFHEL 2. i
vivo SEHEFAER TIE 13 DIREEH ST A—F D) b,
RIEFUBROWEL R b ERBICHBIG % 8HMETE 5
EETH 72, in vivo & in vitro DENTND /3
Z 2=, av=—frid y=0.80, TR
HFHD Zoneindex & {2 y=0.73, Lysisindex &
12 y=0.61Th-otz, TNLDOFHRLY, ov=
—HIFEREEEL Y DMEBRICE L) ERCTH
TELHETHEI LD bz,
keyword : natural rubber latex, cytotoxicity,
rabbit muscle implantation

* EhERERE 2B

ARTERR, KRG, RHEET?, RIEFRES,

HEBWE, D BEEAEIOT IS5 7 8

Buwi-ZRdhDRLLA7LTFE FOREZRIZDWV

T

Ze&i i, 30(1), 49~54 (1992)

24~ =072z N FT2 20 AN
GBI MERAZERL, ey T REICTR
L, ¥ 75—%ERL . 2OV 7T I7—%Hw
THEBRE, EHIW, Bolles L o BRRE,
EEEWIRET 2174 ) &3z, BEZAWTERAD
R, BHE N ABDRNLAT LT E FOM
EBICHEHAL, FNEREEZRAL,ICLL.
keyword : formaldehyde, air, HPLC

1 RIRE R

*2 WWERILFAT

B WTAT T

Sasaki, K., Ishizaka, T., Suzuki, T., Takeda, M.

and Uchiyama, M.: Organochlorine chemicals

in skin lipids as an index of their accumulation
in the humanhbody.

Arch. Environ. Contam. Toxicol., 21, 190~194

(1991)

b OGBIERBRE~NNRELY T2 ) TT 5
72 DIERPITFER & L THEIROTIC DV TRES
L7z, BE>»LRER- TEDLERE S L/N—23
IAarATLLEREHRTHREL, ECDI7A
7uet 7774 —TERLN. BEESLIEp -
DDE, g-HCH B k7 v 7 > B h kit
&7z, DDE B & HCH BEDKIRLT- B a7
ABIZE D - 728, ElRdo 7 w7y BELE Y
DARRRES & DFBS I A X2 7 u VT RV TKSL,
ERERNERDL L 5T, FIEREIGY % b Rt
THZ LN birolz, B L OKHEHTHRELL 225
fe#& oL 7-#%, DDE * HCH 3E@mETE <,
7 u )T B LA, PRTEL - 72,
keyword : skin lipids, organochlorine pesticides

Sasaki, K., Kawasaki, Y., Sekita, K., Ochiai, T.,

Takeda, M. and Uchiyama, M.: Disposition of

B-hexachlorocyclohexane, p, p-DDT and

trans-chlordane administered subcutaneously

to monkeys (Macaca fascicularis)

Arch. Environ. Contam. Toxicol., 22, 25~29

(1992)

BREEHORNERE LM 2R e L
TERSM»ERTH L & 2EHT E 1201,
NCFKBDIBRREIETHRELTINLNEEB X
U2 OB B TR, MS & URE~DG
RREE2AMICb 2 > TREMICERLZ. R
MpELTAHX 7unT e p p-DDE »EH
Az, nsNbAHO IS & URIRE PR
DRENTIZ 0.83 225 0.94 DEWHEEAAGEED & L7z,
IR B & UBEIRRBIENICIT p, p-DDE %k
 41bETi3 0.72 25 0.83 DR RS HiLiz
%, p, p-DDE »fHE§I2 0.31 TH Y, t bicBHT
BEE N LB, 52, b DR LERENERY
DERNEME EIEPR L Twb Z titbh o,
keyword : monkey, organochlorine pesticides,
skin lipids

Kijima, K., Takeda, M., Okaya, Y.*, Takamat-
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su, T.*, Murase, M.*, Sawamura, K.*, Nomura,

T.* and Koba, T.: A study on release of form-

aldehyde from its-donor type preservatives
 Anal Sci., 7, 913~916 (1991)

RVAT LT FEEE R (Donor) T
% Dowicil 200 & Glydant XL -1000 {3 ODS # 5
LERWLHI-KA AT L-TEFALT b >
# (HPLC-PC#) T7 )V —dDHRNLTNALTEF
ERFNLTMBZ EDTED, TORETHEHRNVL
TATE ¥ EnsiEs Bl L Germall 115 4 & —
R T4 (BHHHE  6mM Na,HPO,, pH2.1)
THWbZ EicE - T, o Donor & FEFICER
T5%3%, Donor DEEREET FNT Lt ik
¥ (AA#E) » HPLC-PCHTHEL 2 & Z A,
WHIR—KL2, 22T {tERbonkiva
TLTE FogEfiE & LTk HPLC-PC A
LHETIRS 55 HESORENM+ZET 2%
LiX, AABREVERNTHY, ME BELH
EThbZ L biroTz,
keywords : formaldehyde, formaldehyde-donor,
preservatives

* AR TS

Miyahara, M., Sasaki, K., Suzuki, T. and Saito,
Y.: Expanded coagulating cleanup procedures
for simultaneous gas chromatographic deter-
mination of organophophorus pesiticides in
crops and fruits
Chem. Pharm. Bull., 39, 1055~1058 (1991)
e, <+, K&, IEho TENHEY) v
FRPERoGFELERELER L. $IBE7 2=
FURFERZT 2 TITY, BEL LIENXT
SEET-o 72, B v BB L UET Y 2=
TAREUCERIC L VERXESABL, AHEY 7
LAY L, AR R L FPD 72

7uv}7574~ui0%itt013lw‘

0.2 ppm ZHRM L 72382 & o [T 80% LI E
Thotz, MBERFIE 0.0052 5 0.005ppm TH
-7z,

keyword : organophosphorus pesticide, coagula-
tion cleanup method, simultaneous determination

Miyahara, M., Suzuki, T. and Saito, Y.: Multi-
residue method for some pesticides in lanolin
by capillary gas chroamtography with detec-

tion by electron capture, flame photometric,

mass spectrometric and atomic emission tech-

niques

J. Agric. Food Chem., 40, 64~69 (1992)

ERMEROFERTHZ T /) v hofpEN—
HOMBEERTF L2, 7720 A3 EOHRRETEHE
MR- 72FFBOBFRICHV 5 BRI & » TH RS
NTWBWEEESH 2, BERERI 72 )N h T
Lzue b THEL, FRERRREZ7I7 79>
EAHBY CRBET T/ a vICHELL. 0T
NDEXX 7Y -7 L4DECDE X UFFPD
HRIu2 L7574 —CEE L2, AT L 50
UREEIL oBy-BHC, 70 FV >, T4NVF) >, b,
p’-DDE, DDD, DDT, #4 7Y />, 7=}
o DT 75~110%Th - 72, EaFRF
BRI T 0.01~0.05 ppm, THEY > R
ETO0.1ppm Tho 7z, FFEICL I FHENT /)
YEMERELLEZA, HWT ) e LD
BIEEZMHL, GC-Mass & AED (BT
%) GClz X nmestL 7,
keyword : lanolin, organophosphorus pesticide,
organochlorine pesticide

Juliigigr, AR B FEfTE HXZ2AaT b

I5714— L 3REHRDOALF IO —-LDE

B

frifag, 32, 98~103 (1991)

ECD#zzu=t 7574 —l2k 3, BFE w
L, B A VI 7u—noEREERM L.
AbTF7u—ni37errcHliL, 7=}
N—~XH 2 HEB L OGRS L Y RBL, EF
ATZhIu TS 4— (VAN 7)Y
W) BESep-PakCpy #—F Vo Pici V7Y —
T T RIToM. FT 4 v aBEU Ty E
BEGAIFI L7025 74 —DARTIYV—T
y THAEETh 72, ERIZECD AR 7u<t 7
TT74 =TT, AFZ27v—0.1ppm % ik
L 7228085 5 o IR 87.0~94.8%, MILER
F13 0.005 ppm Th -~ 72, WAL 22 30 k12 ~
FZ7ue—nidiE i o 7,
ECD-GC,

keyword : metrachlor, coagulating

method

Matsuda, R., Hayashi, Y., Suzuki, T., Saito, Y.
and Jinno, K.*: Optimization based on reten-
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tion prediction and information theory for

liquid chromatographic analysis of alkylben-

zenes

Analytical Letters, 24, 2083~2091 (1991)

REFTH S AT L & BRI ED W, WA
Hou=w b 77 4I2L5 6 DT NI NV
SHENBBILEAT » 72, (EROREILETH 08
B3 g A L, WREERIC L DEBIRE N
TSt % TR BE & AT shER D R s & Mol Rl
L7z, WBdgatic & apoifb e REFTRZEELE D
Zkick, Wik awt 777 4 SATEOHREE
BEMbT 22 L HEE Lo 72,
keyword : optimization, retention prediction, in-
formation theory

* BIERHERITRE

Matsuda, R., Hayashi, Y., Suzuki, T. and Saito,
Y.: Information theory of optimization in
chromatography: Optimum peak separation
and dependency on peak area
Chromatographia, 32, 233~237 (1991)

BT 2 2 20— 7 0P EILT 26, o
TAER OO ICE IR %S, 1 Hor—
7 EHEAIEFEICRE VEEZ, FEREOERORLY
LRELUGHUILETHIDIINALITH S, WE
A E T ARSI, ERIAKRE(RLE I EIZ
I Hs, Lrl, HRoOGHEICED WL
T ZOFIZEFIN T v, HRIERICLD,
L HERBRROERE* 5L WL ERT D
ZEHNTED, AavEa—Fiabv—avitd

) E— 7 DENIEE AL S SRl L T REE 2 R 72,

BB A & ) k& (&L, IZEL
HHOBOSHE® 1.21 5 &, TEHLH 500
TRBOKEL21S5I12I 1.57T DSBEEILETH
LI EFWHLPEL T,

keyword : optimization, chromatography, infor-

mation theory

Matsuda, R., Hayashi, Y., Suzuki, T. and Saito,

Y.: Simplex optimization of liquid chromato-

graphy with the function of mutual informa-

tion as a criterion

J. Chromatogr., 585, 187~193 (1991)

k7 o=t 7774 OfudfeEn 158 LU
{ATHNT 3 simplex D FFEES S & L T B

B FUMI o A% 5HE L 2, E&icE )
NHote— 7058l T2 0D =277 b &,
FUMI®mL, ¥XCHE— 75 @AM T
SHET B &M TRAME 5 2, simplex % Fod iz
HZEHTES, Bl LT 5HNEERNFHH
ZiRL 7.

keyword : simplex optimization, chromatogra-
phy, information theory

Hayashi, Y. and Matsuda, R.: Mathematical
structure of chromatographic optimization
based on information theory: I. Effect of
mobile phase composition on precision
Chromatographia, 31, 367~373 (1991)

K7 v= bt 757 4 GHTOSMNE 2 X3 1HE
i ¢ ~OBEFHEIME x O E L, S de/dx B
WTEERL 72, oo riixick 9 &{eL, &
DRELBFHRELHLNLFHAZRT, TLIOF
FRAGEE— 7 2 & UK (fstage) ¢S
Bf (fstage) TRRMEL, ZO0BRBEIGET 5
Z Dbz, 251 Snyder DIENE L 72 sensi-
tivity function sj # HHBRONE A SEZL 72,
F72, k7o~ 777 4 ORGEALE IEHEETE]
Mg e LTESBL 72,
keyword : optimization, chromatography, infor-
mation theory

Hayashi, Y. and Matsuda, R.: Mathematical

structure of chromatogrphic optimization

based on information theory: II. Analytical

role of chromatographic variables

Chromatographia, 31, 374~380 (1991)

7uw 7774 IiBAERZI (TR B
EhAHAAER, MG etc) DOMHE~OREIC
W, mEbDEREE 2 DDEMIcaEEL 2. B
—DEE TR~ 7 SHErRDERTH), E—7
SrRENE Rs & W ¢ o RICiE 84/0Z=C (oRs/
9Z) &\ BRA ALY B, FLNERTIITN
THOE—735ME N ¢ & RelziZP—nEN &
JUBMRE R %D, e T T4 ERZID
B ¢ Lo I~D I 7T 7 4 BH
Zo e R CEE L, 2onBRETHZ
DEMER L BRI,
keyword : optimization, chromatography, infor-
mation theory
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Hayashi, Y., Matsuda, R. and Jinno, K.*: Fea- ‘

sible solutions for optimization problems

involving unresolved peaks using retention

prediction and information theory

Chromatographia, 31, 554~560 (1991)

HLDGBE— 7 2 LR TH I T T 4
D FAE % F @ E FUMI % f v TAT » 7z, 205&
PTH-7 3 /BOGHEIC DWW COBEEME, » 7
L, SHREORERELE R T, ERAEEREE
HEZHAWTY I 20— 3> T2, ZHRT
BIRTOEL—7 2508 T 52 LIZHRT WD,
FUMIic kDL S nb— 7 it 2 &%
feasible solution & L T2 X A HEETH » 72,
keyword . optimization, retention prediction, in-
formation theory

* BREREEBITARE

Kawamura, Y., Suzuki, N., Uchiyama, S. and
Saito, Y.: Germination Test for Identification
of Gamma-Irradiated Rice

Radiat. Phys. Chem., 39, 203~207 (1992)

RSP ROHBIZEE L CRFEORE 2772, R
RHIBATRE D LZROFHEL TB Y, HEIRIEE
II30CHEHETH VR BRICHEERT -2, v
BESHC L) BFROBOMEIHIIEETH - 12
A5, FoOMEMHEHIIRL Y Ligotss D, FHFE
DTS ED 2kGY LT TR A Lk b - 7z,
BRI »E = 5 HERHEIX 0.15~0.5kGy
THICENETFOEIBZLNEH0.5KGY LLET
BIXRToHBTHH» I Y 3BHNMREKIZ 10
mm U T ThH-7, LRI 12 »r ARIZBWTY
ROMEMGIIZEL 5T, BIEORFNIITTEETH -
7z, Dbk 5 ITIROMEIMG 28885 & L 2538
TRHEZROWREE LTCHEATHDZ L 2H L,
izl 7z,
keyword : gamma-irradiated rice, identification

test, germination

MU=, WLARX, FHHETE  BEEIHERE
horaw /S5 74— 3BXREMDORES
BRRERORE—F 2R

e, 32, 155~160 (1991)
TAREWICEET 2 BHHOAKKERN—F
TR L 2z, B, LT = LT
L, MR~V EOW-BEIRIZENITo 20

WEIX HPLC T, EMAEHICE Y —FR 7)) —=
¥ 7 RATV, B3N AERBEEAIC OV URE Y
HPILC &#TEREL, UVARZ M LZHEIEL T
EWEET- 72, ABEICL 2 H4BHEFNER TR
13 10~50 ppb TH Y, FEHKH: & HRHE, HET,

BENBWHTETH - 72, F 2B 10 28
IZBWT, ANT7 7V IPy, A%V ) U, A

AT DT, BEERMBEB O &4 - 72
R, FEREMS, FBRECBWTLEN TV,
keyword : synthetic antibacterials, screening
method, collaborative study

ML=, SHABuE, BEEE . 414207

P57 4 -t 3EREESPOEBAFHER

WHoOTE

E3RRAF5E, 22, 1112~1121 (1991)

SRR R P OIS A F > MO, B,
B ERB AL 72, 8ty ) v a, 2BEFHY
7o, 3AEHE YT A, S )T L, B
TR n, HbANS T L, REKEFFYTL
WKICEML 72, KEBYE 2=, RE)FT L
HIERRICERL, BAA TRy T LEBLIE,
Kb+ B ) 7 A cHhRIL 72, i ve T A, BT
Bk#H b ) 7 AR OMBTRMPOERICIZ ) A
INAKXr a2t 757 4 -z, MBILRE
DAXvyIuer 7T 74—z VBIEL 2,
ERGponRE, avk Higk HE W EN
B, VoBAF 2ERTAHZLHITE, ERETR
20N 0.6~27ppm, [EUERIX 80~100%, #H
MEENERZEL 0.5~4.7%ThH - 72,
keyword : ion chromatography, anionic impurity,
inorganic drug

* REEREAE

SREUE*, NIL=1F, BMamEEr VY404
o2 bS5 74— & BRMFOHHER
Wi othnEReRE

EE A, 22, 1122~1129 (1991)

A * o WM OWBERST DI H O ZIEHD Y
YA 7nAFr 702 0T 7 2T LDV TH
L7z M2 7adtie, @ENf A0t/
7 7E#EIC, B T4 A 2HETEHD
BHEA T L (AB), Bor—7 (BE) =W A
BB BRTHY, ABIZRE WM )

| ER, BRERA ot >, BIEIIESR, HERIERA A o&ir
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ICHBITH -T2, ABERBFENAA 7077
T A= E N, BE, BERRIIEACEDLL Y
WA, MDA A DIFFEEI0~-20FE< &
YA

keyword : recycle ion chromatography, anionic
impurity, membrane suppressor

* ROREIRRRAE

Toyoda, M., Rausch, W. D.*!, Inoue, K., Ohno,
Y., Fujiyama Y.*?, Takagi, K., Saito, Y.: Com-
parison of solanaceous glycoalkaloids-evoked

Ca?* in flux in different types of cultured cells

Toxic. in Vitro, 5, 347~351 (1991)

-27 Z neuroblastoma x 7 I glioma hybrid
NG 108-15 #0a, =7 AR EMRMEF ML L-929 B
L =7 2 Balb/3T3 40 fa 2 H v, 0k N 0% B
Ca®* BEICHTI T4 E7)aTNLHITALF
Da-F¥a=r, a-V T2 BIVFeF o
HEAERE Fura-2 12 £ ) i~ w7
Auf Fi IEMIcN UREKFED F—XL R
HFy 2R L, ARRIE? 50% (EDS0) i,
NG 108-15, L-929 ¥ X v~ Balb/3T3 fifan#4,
a-Fra=rFEENI12.0, 10.2, 9.5uM T
b, a-VF7=2H72, 65, 66uM Th-o72. a-
Fraz= AT TRLOMBIZHLTY a-V
= k0, Vx4 EFFICRTS a-Fx
o= DEEEITRE I NI,
keyword : glycoalkaloid, calcium influx, cultured
cell

*1 Institute for medical chemistry, Austria

*2 JEEKF

Maitani, T., Nakajima, S., Xing, D. R., Yoshi-

hira, K.: HPLC-ICP study of various metals

added in vitro to mouse serum

J. Pharmacobio-Dyn., 14, s-137 (1991)

HrEGREIMFICHRML 2RSS BOFLENREZ,
ITNAHBY T LeEH LI HPLC-ICPEZAWT
ML AgBIUPAUBRANATITAT Iy
IZHELTwe, 72, Cr, In, V, YO PSR
72 ) ADFEEIT DWW TN L 72, IEE MEICD
w3, C, Ca, Cu, Fe, Mg, P, S, Sr, Zn?
su= b 7ok, —EORETHELN, AgB
LU Au DR BIZ DTz, HPLC-AAS #:%
HAWT, 3 LICERIICHTL 2.

keyword : HPLC-ICP, Ag, Au

Sato, K., Goda, Y., Yoshihira, K., Noguchi, H.*:

Structure and contents of main coloring con-

stituents in the calyces of Hibiscus sabdariffa

and commercial roselle color

J. Food Hyg. Soc. Japan, 32, 301~307 (1991)

Hibiscus sabdariffa @ 77 7 (calyces) #hi = ¥
A (RENA € AHABHE) opoEafiisg (1)
PHEEL, ZOHiE% NMRIC L), delphinidin
3-[O-g- D -xylopyranosyl-1 — 2) -8- D -glucopyr-
anoside] *HEL 7z, S HICHBNA RS X
ZpnEOELTL, BELLZERE 72 PS4 F
7 FT7T VA BB HPLC o#5E% ik § 56 Z & g,
1 ThHharZ EFHL2ICLE, FRERRB LUK
NAeRHABFERDLIzD>WT, HPLC 2 v
TERLLZEZD, ZNFN1I1BLIV0.3% %
FTwiz,
keyword : natural food colorant, Hibiscus sabda-
riffa, delphinidin-sambubioside

* R BRI

Sato, K., Maitani, T., Yoshihira, K.: Uptake of

arsenic by cultured hairy roots of Rubia

tinctorum from liquid medium

J. Food Hyg. Soc. Japan, 32, 414~419 (1991)

MRS TINIC & D 2 b2 R EYOR e
DOWTHRET 5728, 437743 (Rubia
tinctorum L.) FBIRIRIC & 2 AR e ZO LY
AGE R, B BRI TR b BRI
Mz X, EBRBoRRIRECBREI N, £,
b BRI BRBAOBITYE, 85T 1AM THR
L7z eHED OB ERBEI LEBENZ. EBR
WD e ZoLERICOW T HPLC-ICP i & 34
PrEAT- 7, ErEERMEEE & U BRI
HWOWTNTEELLZBRBTY, cRIBECERE
LR E Nz, BRIBRO L RoBE 2 FHD
iz, BYWARE A S /—NHIRL72E 2 A, i
TEACHBIN 7z,
keyword : arsenic, hairy roots, HPLC-ICP

ERESRT, AH=EE, g O, RaR#, #YTF
HF  EEREBEDE~ODEEOMYAADL
B—RfIAVTFTHARRUEA S 22OV T—
Ak, 32, 538~542 (1991)
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MBS IC & 3 DR &I M R
95728, 4 3T HR (Rubiatinciorum L.)
& B > (Glycyrrhizaglabra L.) % v, 3538
W~ 4F (Ca, Mg, Fe, Mn, Zn, Mo, Cu)
DB AZRIZDWT, BRPIRD £ & L 72,
EREMRD OB T RIEFROMEE, MRt
DWE, MATITL ) Ric- 7205, BRI E i
WOFHKRE , 5EFERP 0 Mn, Zn, Mo BEIX
BHESRR L) 1 i8S - 2, BEERPOER TR
Cu dBATEIELE{, Zn, Mo DBATEL &E»
o7z, —k, HEFOEENBITRCIE Cadid
¢, Fe oBATENIZL {{&h - 72,
keyword : cultured roots, metal, ICP-AES

RS, ALk B, S’ g G, Kke
BRit, FFHA  RRRUEGRF—F> DY
KEEEEA~ORIEZRE 3 atv IR,
AoV, 4307 AXOBERRICOVT
ek, 33, 157~163 (1992)

HREEEIR R IC & 5 EEY DSV ISR
%9 bz, OHEEENIEME AV, Bc i
B4 5 auxin DRI &, BBEE2RE LA &
B auxin (2,4-D) i2ii 3 7 ¥ o= TR (Phyto-
lacca americana L.) 71> '%7 (Glycyrrhiza glabra
L) oEagfiag, XK auxin (IAA) 1213, &4
a7 h3 (Rubia tinctorum L) FEFEMNEZ v
72, EEEMEEA~ 2,4-D oIRIUT TAA 12 H~GE D
S eH, WL 2B S TR L 72 40
%L LA EE L Twiz, 250z, TAALR,
2,4-D kI, fREpsdinZ EavitE 3 N, RS
TR, %) oBUEESRRIERSICEITL
.
keyword : cultured cells, indole-3-acetic acid
(IAA), 2,4-dichlorophenoxyacetic acid(2,4-D)

SEEE, WOEE, HAET, BT, Wl
T, FPRFA  RBRARDS LI EOER
BRECHTIZERE—KTDOINVIAVERORELIC
L B3EET—

frgat, 32, 323~327 (1991)

FEINT fx 5 O RER BRI 0 IR SRR 0 B L
AN, BIRAHK EEMM) Tosrvari
(GA) DIz & 2F L WEELO TR %18
THHMT, 1RHD80%% b 5Kz v, I
MEERE, REMM L LI 2 GASRINE W&

FTL 7, EEAREER, WEARRITIE, H2R¥EES
ZuBEEWENSH -2, FoEBNEZHWLRE
HHRTIR, 100 C3HMBTIT LA EED RSN
o f2df, 200 LLETE, BiEIC GA g@md* LA
Lz, X020 I ETCREMRFNLGES LRLD
GA FRZbHER TH 5 WL,

keyword : daily intake estimation, gluconic acid,
non-processed food

Goda, Y., Marnett, L. ].*: High performance

liquid chromatography with electrochemical

detection for determination of major malon-

dialdehydeguanine adduct

Chem. Res. Toxicol., 4, 520~524 (1991)

2y ITNATE FEDNADERIGHTH S
M 1G o s EE I TN 21T - 72,
MDA & R L 72 DNA %2, AFEfbrwHRFFIw
LTRITGL 2%, 0.1 N R ThokaMmL, HREL
T 3 k#FMMIGHEE (HMIG) #, EXib¥
Bk 7 o 7774 —THMT A, BE
L722&Tid, HIMIGR, 77= &L T,
HeHEEERETH Y, T HMIGHERMBRA
%, 100~200 fmol TH -» 7z,
keyword : malondialdehyde, guanine adduct, ele-
ctrochemical detection

* Vanderbilt University

FEHF, AHZFER, GARSA, L& i, M

B.A4Aron2 b 574 —12&3714 50D

7z 7 DR

frifst, 32, 559~563 (1991)

Arxvrua=tr77274— (10) K&b74>
W7z a L T A ERIEORE 21T - 7.
WRITCXCHEEBELPY, Bhn 72071k
W& BT, BOomIY, £ T AbkE
¥, SFBRICED AR T —F 0 0.1 N kgl
F M) ABERICIEEL 21, FoBRRcEEESR
b IC It L7z, 74 v hpn 72071k
FrU7a (Nalf) &L ToORBEARE, 1ng/
ml T, Zoffild, Natlioo ADI 2:5E L 72 E 8t
EftiL D, 100f55RETH -7z, F 2HmMBIRE
i3, 50~1000 ng/ml DFEMFEIA T, 74 > DA,
RS P 7 ARINERmME & b, 88~130%
EREftiERL,
keyword : wine, ferrocyanide, modified Rankine
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il = H/1105  (1992)

method

Sakamdto, S., Sato, K., Iwakami, S., Goda, Y.,

Maitani, T., Takeda, M., Yoshihira, K., Saito,

T.* and Kamada, H.*: The identification of

pungent components in hairy roots and

regenerated plants of horseradish (Armor-
acia rusticana)

HpisRERE, 9, 43~46 (1992)

WEET Vv (Armoracia rusticana) OFEIRAR,
B X UERIRY L1536 N Fr sk L D, ik
A (1-5) % GC-MS THll, FEL 2. ¥R
gAris, B btk B3R Cly, WIREET Y
EiiEAE, allyl isothiocyanate (2) TH D, Ek
BB X UES{biik R Tid, B-phenylethyl
isothiocyanate (5) T& -7z,
keyword : Armoracia rusticana, hairy root, iso-
thiocyanates

* BRI ETERYE S I —

Sakamoto, S., Kuroyanagi, M.*, Ueno, A.* and
Sekita, S.: Triterpenoid saponins from Sopho-
ra subprostrata

Phytochemistry, 31, 1339~1342 (1992)

I G A8 (Sophorasubprostrata Radix) & 0 17&
DFHCEWEFTL OO ) T2/ A4 FHR=
YR, FNENEDAFNZATNE L THA
L, 'H-NMR, “®C-NMR&Z#HwUHEBEREL
7z, MR K= i3, 3-0-[a-L-rham-

nopyranosyl (1 — 2)-D-galactopyranosyl(1 — 2)~

B-D-glucuronopyranosyl]kuzusapogenol A meth-
yl ester & HEL 72,

keyword : Sophora subprostrata, triterpenoidal
saponin, kuzusapogenol A

* BRBE R LR FEIESAED

Sakamoto, S., Kofuji, S.*, Kuroyanagi, M.*,

Ueno, A.* and Sekita, S.: Saponins from Trifo-

lium repens

Phytochemistry, 31, 1773~1777 (1992)

uay A8 (Trifolium repens) NEE LN 9f&
DEVTFNANR) AL FHR=V 2 AFNIZZATNEL
THFL, 'H-NMR, “®C-NMR, {b¥HFE+H
v, EERRELR, 90 b, SERFHILE
WThD), FNLFN cloversaponins [-V &% L

7z,
keyword : Trifolium repens, triterpenoid saponi-
ns, cloversaponin

* BRI

BTk, fBHIEA*, #H4REEEY, B B,
fHH-E T EABERMBA,SBHT 3 8841
%+

aHEE, 32, 142~148 (1991)

Xy Frt—ri—, Koy T LEREOBE - &
HAEMIB AR LEHNT 2, ClIo, NO,,
P03, Br, NO;-, SO oA 4>, % b,
Na*, Kf, NH,*DBA 4> , A 4»7u<=t 7
Z7FAVWTHELZ, FHT B4 VIIC &
SO #EHET, MBRIZEAFORELLEBEHL
o, BHEBRAN 1gh 5 FEHIR THE 2393 ug,
467 ug Tho7z. 3O + v OREIIKEA F >~
LTRIET 2 ESRHE N, FoOLTHEREE
TIIEHBEIMES, BERKTER, »D, &l
WOPHBTAHNVEDL DS -1z,
keyword : food wrapping paper, release, inorga-
nic ion

* KERTTSLBRSE R AR AT

Ishiwata, H., Sugita, T., Yoshihira, K., Baba,

T.*: Determination of Low Levels of Lead and

Cadmium Released from Ceramicware into 4%

Acetic Acid and Grapefruit Juice y

J. Food Hyg. Soc. Japan, 32, 168~176 (1991)

KE FDA 2SR HE v F v —5 5 DHNIEH
0.1ppm LL'F (AT 1/25~1/50) icBER$ 512
FEMLE, 22 CRUBTOEBRENGRDERD:
ZRET L7, 0.1ppm $8/4% BEER ISR > 10 15 B HR
W& AEIGEIT 95.726.7% Th - 72, WY v F
= bNDHOEWIZ0.01ppm LT TH-72, 4
R Z 7213V 2 — RV TEBIBESCRHH 2%
ZCHEHEMERZEZAS, WTHROEEFTTHE
WM &R & BRI RIEEERTRI N,
keyword : ceramic ware, release, lead

* KRB SRR FERT

Ishiwata, H., Sugita, T., Kozaki, M.*, Maeka-
wa, A.*: Inhibitory Effects of Melamine on the
Growth and Physiological Activities of Some

Microorganisms
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J. Food Hyg. Soc. Japan, 32, 408~413 (1991)

SHE 9RO EE 10mM A 7 3 U EATHIIT
24 BRRABEFEL 22 2 Z A, BARICWIBMRLEAN % 526
7z. Saccharomyces cerevisiae Tid, IR 22.2%
DEFBE -7z, A7 3V EMRIRREIE L <,
By b nEaFaGDRMLEH LN L h - 127,
Na* & K* Dl 2 BHE L2, 7TrE=THEED
BORAAIZ2.5mMD R T I HFLET THHRED
Bhoi, A7 rHEEWICHL TEREEESR
FTHIEEHLMICLE,
keyword : melamine, Saccharomyces cerevisiae,
growth inhibition

S S e

Sugita, T., Ishiwata, H., Maekawa, A.*: Intesti-

nal Absorption and Urinary Excretion of

Melamine in Male Wistar Rats

J. Food Hyg. Soc. Japan, 32, 439~443 (1991)

XTI rDTy MERIZ BT BEIICOWTRE
Lz, A7 2vRBTRBIRENT, /NG T—R s
BBIBIC RIS sz, RGN 27.9 4 T
ofe, ZOROMMEE L URPD AT 1Y OEHY
114218.6 45, 2.9 THh-rz, KETRL V5
L 723dy, —BRREBERIc > H1YE, R
Bt 2 7z, 1% 27 2 EmfARc 1 ARRE L
ZZEEMILERND AT I BERHTELE
(3040 ppm) /N TRTEE B> TR &
7. HW, KEBTDL AT IUAFEL, ZTORER
ANETES (158 ppm) & D@72,
keyword : melamine, rat, metabolic fate

* HRRER R

BTk, #HKE O, MELETF, R B
- RARSEE - RROEHSI SOBTRSORE
HiEEE, 36, 27~32 (1992)
FARICAVWL N AHEEBOME - ARERICONT,
KT60°, 3040 F 2 n-~7T 7> T25, 1ERH
ML, TEMERSOFETo 2, WEIRTEY
BHTHLRNVLTATE Foft, pH, HREBEZEW,
UV 27 M, {EREWE 2 SRRAEL BIIL
ZZMB EBRL 22, K oge, SV ATATE
Fiiik1g 4N ¥E#4.2ppm TH- 72, pHIX 6.2,
ERIRTAMIT 2244 pg THh o 72, F 12, n-~T S
U OISR YL 1648 ug TH - 22, K
WD UV 27 FILTIREED Anax %37 3

FHY, FRERS EOHEBEESEZ Lz,
keyword : food wrapping paper, release, organic
substance

* KBRS ERSRENT R

Ishiwata, H., Sugita, T., Takeda, M.: Effect of

Long—Term Use of Melamine Tableware on

the Release of Monomers and Some Other

Changes

J. Food Hyg. Soc. Japan, 33, 52~57 (1992)

AETCHHALTWE 27 I U HIEHARPLNE
/= (RNWLTNTEFEXT V) OER, %
noonE g, BRIEER, K RRoEl
EOWTAERIch Y ML CEL, H—#
% ABFERE RV 95 TR SHEONE LY
BLT, ZoffizdZEs L, BHEe/ w—nENL
MELIEE L AR E CRIB( L. 4
R TOMIL 1 @R TN 6.7 » FicHE L 7.
ENBERY—FE DN 4.9y AREL T,
R, 3EB LA ERD ROV TAMEE
BEOHETRNVLT VT FoBEHR2HEEL 29
HRAR (0.1ppm) LT TH - 72,
keyword : melamine ware, deterioraton, long-
term use

Fukuhara, K., Hakura, A., Sera, N.*, Tokiwa,

H.* and Miyata, N: 1- and 3-Nitro-6-azaben-

zo[ alpyrene and their N-oxides: highly muta-

genic nitrated azaarenes

Chem. Res. Toxicol., 5, 149~153 (1992)

~yyla]ev o 6 MEREHRKRTS 5HH 6-
THrv[altvro=t okEE&RkL, TR
WEEREEEDHBZHEL2ICLZ, 1-BLU3
-=bue-g-THrv[adrvrBLUENN-F
X FRIE, 6-7H < vlalvv o N-&F X
PP BRI T= Fafbl, 512 PBrd THLA X
AL CTARRL 72, BERBEERBROKER, 206D
TH=}otkiz, TAB TY=Fuo~xrvladty
v ERRREDMRN BRI (36100~396000 rev/
nmol) ¥R T2 &, =bwL sy y—ERIAK
(TA9SNR) THERFEHIMETLLWVWZ &, W
Iz O-TEFN LS50 27 2 5—EHNELZ &
WL Lo f2, BALRTTEAL 2 BIE L 2R,
NS DRI N BROBTRHRICL ) = |
v#kn—EFHEB L UCTEFHOEIGES L,
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;1105 (1992)

IR EILYRBES L > T b Z e REN
7z,

keyword : nitroazabenzo[a]pyrene, benzo[a]py-
rene, nitroarene

* R R R R EERT ER

Sera, N.*, Kai, M.*, Horikawa, K.*, Fukuhara,

K., Miyata, N. and Tokiwa, H*: Detection of 3,

6-dinitrobenzo[ a]pyrene in airborne particu-

lates

Mutation Research, 263, 27~32 (1991)

HHIcAkLA3,6-v =y ylddrr >
(3,6-DNBP) # {5 ) OKRGBRFIRW L0 68
WL 7. 3,6-DNBP i, A#EgEY, UV (312 nm)
BAIC & 0 ER» I RT 55, RTFRWE WA
LTy 4 ) nlileeTh s, /2, 3.6-
DNBP 3 TABS # W ZEREBRBE CHEDLE
R (137000 rev/nmol) # 7R L 72 &%, TA98/
1,8-DNP6 T3 iG#E4*E ™ L (1300 rev/nmol),
YG1024 Tld s 10 5L B 35 2 (1640000
rev/nmol) Z &#& 6, 3,6-DNBP Tli =} o2kh*
L Faxe7 3/ &eBufBistitE hetko
O-7 v F MbhHEREBOBBEIRIC T > T B
Z EHRENR,
keyword : 3,6-dinitrobenzo[a]pyrene, benzo[a]
pyrene, nitroarene

* R R LRI BRIR R SO

Yamazaki, T., Flores, H. E.*, Shimomura, K.
and Yoshihira, K.: Examination of steviol
glucosides production by hairy root and shoot
cultures of Stevia rebaudiana ‘
Journal of Natural Products, 54, 986~992(1991)
Stevia rebaudiana 1%, ZEIZHBE% LD diterpene
T#H 5 steviol glucosides 2 & {d%, THTKIEZ
L. BRBEEA T L 7227 steviol
glucosides IZAEES N> 272, HEAITH A b A
A= 2HRMUTEET L, BRI A LRICE
BEALL 72, Z o853 Hic stevioside I3 R &
e -7z, shoot tips % RS THWRT T ADINES
FET B &, stevioside BEESI L2, TbH DFER
b, WK T steviol glucosides 4 A R EBAL
13, ETHH, BTREWZ EITRREIND, $io,
S. rebaudiana ¢ shoot tips DAL THELREIE,
stevioside @ in vitro 2EICHERTH 2 L Bbh 3.

keyword : stevioside, hairy root, shoot

* Pennsylvania State University

Kitani, S.*!, Teshima, R., Morita, Y.*!, Ito, K.*!,

Matsuda, Y.*? and Nonomura, Y.**: Inhibition

of IgE-mediated histamine release by myosin

light chain kinase inhibitors

Biochem. Biophy. Res. Commun. 183, 48~54

(1992)

TRk BT A E R 7 3 lEREIC RIZT 2
T VBHEX T ETHLPICT A0S,
FEEN AL BHESM TH 5 wortmannin ¥
AW, 35387 » FFHE kM (RBL-2H3 #
Ja) BL e MIHEERMRES2 LN 2 2 ERE
RIGH L UHIRN G L 7 ABE EROREIZOW
THE L 72, Wortmannin i3, &K F WIS,
RBL-2H3 fila & & M EHEER» LD IGE L &7
—REENE R 7 I BEEZIHEIL 72, 2N ICs,
{3, RBL-2H3 f#faizxfL Tit 20nM, b b
BRizx L Tit, 30nM Th -7z, 1M DBETIL,
12T 2R L 72, RBL-2H3 fifaoiE ik
S AT ABE EFRICEL T, 10eM T
LIASHBERIZE -T2, ThbnZ 2izkn,
IATVEBHI R E B I B YR
1bid, IFEEERME E o IgE S /R O%
RIS AN T AMALEEE 28 3 o HREICES
F COBBICERT A Z LhHEEI N,
keyword : RBL-2H3 cells, human basophiles,
wortmannin

* BRI YR Y
*2 IS BE RO
3 RKEFIE—KE

Sawada, J., Mizusawa, S., Terao, T., Naito, M.*

and Kurosawa, Y.*: Molecular characteriza-

tion of monoclonal anti-steroid antibodies:

Primary structures of the variable regions of

seven antibodies specific for 17e-hydroxy-

progesterone or 1l-deoxycortisol and their
pH-reactivity profiles.

Mol. Immunol. 28, 1063~1072 (1991)

WAT oA FE/ 7 o—FNPURn LR
EEFI2REL, HoniT I /EES % ket
FrZLickY), NTTUoRERREHHLL 2
7o, TNHDHURD FUGHED pH KFIE % #RET L 72,
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keyword : monoclonal antibody, steroids, vari-
able region

* R R R

Kikuchi, Y.*, Irie, M.*, Yoshimatsu, K., Ishima-

ru, K., Shimomura, K., Satake, M., Tanno, M.,

Kamiya, S., Sawada, J. and Terao, T.: A mono-

clonal antibody to scopolamine and its use for

competitive enzyme-linked immunosorbent

assay

Phytochemistry, 30, 3273~3276

ZaRTIVICNTLE/ 70 —F APk E TN
L, ELISA #f)H L 225a8 e icA L 72,
keyword : scopolamine, monoclonal antibody,
enzyme-linked immunosorbent assay

* BERRELRF

Okada, Y.*!, Nakayama, S.*!, Iguchi, S.*!,

Kikuchi, Y., Irie, M.*?, Sawada, J., Ikebuchi, H.

and Terao, T. Amino acids and peptides

XXXIII. Synthesis of N--terminal epitope pe-

ptides of mammalian metallothioneins (MTs)

Chem. Pharm. Bull. 40, 1029~1032 (1992)

AFaFARXA v OEFELE b—T7Th 5 N-ti
7S FERFEARL 7. '
keyword : metallothionein, N-terminal peptide,
monoclonal antibody

A B RIS

*2 IR

Iwata, N., Minegishi, K., Suzuki, K., Ohno, Y.,

Kawanishi, T. and Takahashi, A.: Musk xylene

is a novel specific inducer of cytochrome P-

4501A2

Biochem. Biophys. Res. Commun. 184, 149~153

(1992)

Z w | BF cytochrome P-450 1A 1 & cytochrome
P-450 IA2 {z %139 musk xylene MEEEFIRIZD
WORRENL 22, HEERICIE, Wistar REERET » %
vy, musk xylene # 50, 100, 35 % F 200 mg/kg
DTS BMREEERNZS L2 2R,
musk xylene {3 P-450 IA1 iz Jb~ T P-450 IA2 %
< AL, 50 mg/kg DKM T3 P-450 IA2/P
-450 TAl SRR 12 Tho Tz, ZH kI,
musk xylene 3 P-450 [A2 12BN 2 B UK TH

52 EHEAREIC e o 7,
keyword : musk xylene, enzyme induction, cyto-
chrome P-450

Minegishi, K., Nambaru, S., Fukuoka, M.,

Tanaka, A. and Nishimaki-Mogami, T.: Distri-

bution, metabolism, and excretion of musk

xylene in rats '

Arch. Toxicol., 65, 273~282 (1991)

Zyv MoBlT o EREL, SHFERN.
keyword : musk xylene, metabolism, distribu-
tion

Nishimaki-Mogami, T., Tanaka, A., Minegishi,
K. and Takahashi, A.: Effect of sorbic acid
feeding on peroxisomes and sorboyl-CoA
metabolizing enzymes in mouse liver
Biochem. Pharmacol., 42, 239~246 (1991)
VYNLEYBICE B nRERFIVSF 4
VRLVOEDICBEET 2 Z s Tnw5, VI
v BOEMARBMIOERIC > W TRES L 2. B
B p-BALRERRE AW ERICEY, YALEVRR
o p-ibE 51T CHRT 2R RRMEK, 3-keto-
4-hexenoyl-CoA »edeleséitic SH L& & RIE§
DIrEMLMICLL, TR, YAECRRIEZO
WHI LR OMIC, 4460 ZHEEEHERRITTIC
2L 2oRERTL BRI N, TG
EHHRBWIZERL v, =7 AR TONEE
LR OF 5+, WRMOSEEIC Sz HEEE,
2,4-dienoyl reductase 3 & U~ hydratase i&¥ % #l
ETHIETHELZ, 15% Y e v BaRksic X
N, RSEM{LERK D 2,4-dienoyl hydratase 12538
RGZeFHE»ERH SN, FHN SH 7— i@ w55
ANz, R XV —LaBELEHLN
bzt XELGIERBIINIRLBA TV
ZADMKDS, THERRERE LY NVE VBEDRSY
ERBICEET b L HEEI N,
keyword : sorbic acid, beta-oxidation, peroxiso-
mes

Tijburg, L. B. M.*, Nishimaki-Mogami, T. and
Vance, D. E.*: Evidence that the rate of phos-
phatidylcholine catabolism is regulated in
cultured rat hepatocytes

Biochim. Biophys. Acta, 1085, 167~177 (1991)
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FI0S (1992)

RA77Fonal)r (PC) okoiflitgit
Y REZy MR ERURELZ, 2 ) ¥
RZFFHIBTIIEIC 2 ) >~ 20T 5 & PC A5
HRMICITLEINE, P LH IV —HD
[CH]2 ) > THlD PC % 7N L Z D53 F % E
B 5 E, 100M Y vifmic X ) PCHoR
Eixf 2 i EA L, FRRCERBEYN ) o
RAFRaY) > (GPC) dEg ML 7z, FH]~
Fr=>, PFH]Z ) to—nLTPC%I7nL T
b [Ekkic GPC st L, PCEEnTTLEI
T, RRAKRY —+ AR THPCHFHIR
EENDZ EIIRENT. In vitro TH PCHR%
BELZEZA, FHEELT PHIPC 22 228
RiREERBHLNLD - 25, WRE [PH]
PCoa iz 2 ) il 3 70y — L THE
CERL T, Ld'- T, Fiilaon PC kit
I NCB9, 8 PCRENFZHOHEGRT T
b5 EHITREE NI,
keyword : phosphatidylcholine, catabolism, phos-
phatidylethanolamine

*

university of alberta, canada.

Kondo, S.*, Haishima, Y. and Hisatsune, K.*:

Chemical structure of the 2-keto-3-deoxyoct-

onate (KDO) region of the lipopolysacchari-

de isolated from O1 Vibrio cholerae NIH 41R

(Ogawa)

Microbiol. Immunol., 35, 675~680 (1991)

O1 2V 5 LPS @ KDO region s %, &
3 EBRBILREEL F O A F AT X DR L
7z, BT LPS i2& £ #15 KDO i3 inner core
ER4r I 44k trisaccharide & LCHTEL Tw 5.
—HFEELE, Olav W20 7)) A8HEW
LPS T3 A #51 % & KDO 04 iS58 5
7§, 14rF o phosphoryl-KDO #¢ £ ¥E#84r & )
EFABAPEREESL TR I 2T TIIHELT
\» % 5%, phosphoryl-KDO o 1) > B2 3%13 wE8E - %551
BRIC BT 2RI L Y ESICEBEE R T
728, ZOHATEZEETIIRIEBE > T
7o, BEfRICBWT, B vEBesL2201av I
Hi LPS & * F 1At & 9 permethylated 5-0-
acetyl-KDO #Fiukss, F7:, @37 REE LA
Boxrs /)R- TEFNbIZ & 9 peracetylat-
ed 1-carboxy methyl-KDH methyl glycoside ¥
ormlid s, $4obb, 012V ZHLPSIC

‘& % 115 phosphoryl-KDO iZ, % ? 74L& 84Lic
BiREEELTWI &, BLU, heptose region &
DFEGIRUS S TH DI EHBDHLNIZ Er b,
KDO 53 F~D ) »BRIEND BRI 4 TH B 2

EHHLRIZ RS T2,

keyword : KDO, LPS, V. cholerae
* BRPEAAERED

Haishima, Y., Holst, O.* and Brade, H.*: Struc-
tural investigation on the lipopolysaccharide
of Escherichia coli rough mutant F653 re-
presenting the R3 core type

Euyr. J. Biochem., 203, 127~134 (1992)

KEGH LPS R3 core DfLEtEE 2582 n{bd4
#r, GC/MS 4 & O NMR @iz & D ket L 72,
fit &, R3 core 7 heptose regionii, -3(7-0-
[(Hepp]-Hepp (1-3) Hepp (1- 743 ik 4% trisacchar-
idedr LEED EHEI LTz, APFRIZED,
syt Hep 25 ¥ TALI12 312 GlcNAcp iz & ) &k
SNTWBIEFHLDICE - 72, Fcored
KDO region i%, -5)4-0-[4-O-(KDOp)-KDOp]-
KDOp (2~ 743Utk trisaccharide iz & ) #5231,
HEAT LPS F L HEROBBE 2 FD 2 L 40
CTREML72, 72, outer core region i¥, Glcp(1-
2)Glcp (1-2)3- O -[GIcNAcp]- Galp (1-3)Glcp (1-
@ hexasaccharide 2* 55 Z L »HERR 3 1L, €K
RESNTLEEE—RL,
keyword : E. coli, LPS, R-core

* Forschungsinstitut Borstel, FRG

Michiko Kobatake, Nel J. W. Kreger-van Rij*!,
M. Teresa, L. C. Placido*?, N. van Uden*%
Isolation of proteolytic psychr otrophic yeasts
from fresh raw seafoods
Lett. Appl. Microbiol., 14, 37~42 (1992)
KEHEEDOHFZE B & A E D 5 Candida,
Cryptococcus, Debaryomyces, Rhodotorula, Sterig-
matomyces, Trichosporon 1= J& 4 5 21 & 4 103 £k
DR EFSREL 72, SEEEER O (1) EFIRER,
(2) 0, 5 10, 15, 20, 25, 30, 37, 42CicBiT 5
F oy B4R, (3) MEERRRAR, (4 B
Hg4 (TVB-N) 2V TREL, 252 (2),
(3), (4) DEEOBEMEICOWTEKRL 2,
Candida scottii, Rhodotorula glutinis, Trichos-
poron pullulans o 3 WHEIZ, KB T, ZhicH
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L T Candida parapsilosis, Candida tropicalis, Tri-
chosporon cutanenwm > 3 WHilY, iR TRIFIC
EFTHEERFELRL A, $XTotkiz, Foov
2R DER S LT, T L5 O proteolytic
yeasts Z WHE V- REHC BB L 284, RFiC
C. scottit, Tr. cutaneum, Tr. pullulans, C. lipolytica
7 4RI, SRR P R L, BRI
BEWTH IEREEREH (TVB-N) &4°82.6~
235.0mg/100 g & W L 72, 38w 5 > o3 7 B4 1R
o4 L2 FBERHE, TVB-N#d %<, mHENMHI
IEECEEETRS Lz,

keyword : psychrotroph, spoilage, yeasts

*1 Laboratory of Medical Microbiology, The
Netherlands
*2 Gulbenkian Institute of Science, Portugal

Miyahara, M., Mise, K., Kimizuka, F.*!, Matsu-
.moto, H.*? and Terawaki, Y.*% Purification of
restriction endonuclease Eco0128I produced
by an entero-pathogenic FEscherichia coli
128Ly3

Gene, 113, 135~136 (1992)

77 LPEEE D S DHIREER ERE L T 529,
20 b BaEILOT A vV ¥/ =— k2 HRERE
WO128Ly 38k & N e 2 M L 2o, REIEERIC
RVEFL o4 2T, SHICB=EHEAST L
Mo TEBERORNMNE AT, WHIZ>WTRE L 72,
ZOEEF* EcoO128] L an& L7z, 10C, —EMEMR
H2iTo CLEBETIRR LN -7z, SEEUTRT
¥ 5853 5-G/GTNACC-3' TH» 1), 37TC Tk
BEERT Z &b -7z, BStEILIZ 60C TRz k
BHEZRTDTE128113 & VR T WEEHR T
brEBbnsg, KENEINEEE]1 7T 24T300
2=y + DHIREEFR Eco0128] #4272,
keyword : E. coli, EcoO128I, restriction endonu-
clease.

1 RS R SERT

" RMARIEEEN

EEET, RS, AR, [ N
—*3, UNBERE, SR BRBES L UEE
{2 &\ 3 Bacillus cereus & B. thuringiensis
DEHIE2VT

frih & 1Rk, 7, 177~182 (1991)

88 NEFEM YA HIRM L 72 B 185 Rtk & % 2

CHEBL TR BREK, BLUAy FBEE
FTUHRTERH 205 k2 Rk E LT, B cereus
B L U B. thuringiensis DBERERF T/, 20
E, 1) B cereus ', LETIZ %Iz, FHE
PrCi3 55%icRii a3 L, T 102~10° cfu/g
THh-lz, WRREED & ) B. cereus N HIE 20%
&S, Ay FBETIIELICESL o2, 2) B

‘thuringiensis 13, X3BH» 5 2K, SR L 4

BB & UHIREE> b 2 RiRickREE N2 AT
hot, 3) FEHEROTHBEEREFAZES
5, APIEHAK B, cereus X FIELU L L D5 37% %
HH Tz, F72, B thuringiensis iIZ b WL 0
»ELCReNT,
keyword : B. cereus, B. thuringiensis, Soil

T RAERYE

*2 AHENHERRRT

¥ R R R AR SORT

M OETF RN

Tokumaru, M.*!, Konuma, H., Umesako, M.*?,

Konno, S.*%, Shinagawa, K.**: Rates of Sal-

monella and Campylobacter in meats in res-

ponse to the sample size and the infection
level of each spicies

Int. J. Food Microbiol., 13, 41~46 (1991)

1 (KA, SR B UVERADTLER T (Sal-
monella) 7 bW > w7 F—(Campylobac-
ter) DFEREERPERNB L UERBIICHN .
ZDRER, PR TIIKE TIE 94 Bk 3 Bk
(3.29), 4 W T 52 Bk 1RYA (1.9%), BW
T 286 Krfk 69 Bk (24.1%) st i,
ZZTHRBENE P> LBRIC DWW T LERT L
LA rEansi—2ERMNICHNZET S,
ZDOBEREHIRE TR I L4720 1~-101E, #
HATRI0~10 AL~ THBZ EZHLMICL
7z,
keyword : incidence, infection level, sample size

U E G BT SR

*? Ze RV R RAT
* Al A SRR
AT R

*

Matsutani, S.: Multiple copies of IS10 in the
Enterobacter cloacae MD36 chromosome
J. Bacleriol., 173, 7802~7809 (1991)



212 woE AR

B & H110%5  (1992)

#etfk DNA 22 - BAE%SI X 7vT7—+T
MEG B HEEIc kY, Enterobacter cloacae MD36
ICHET BB RLESI %, 2440 DNAKKH &
LCHBELEZEL 2, B DERLEF S bo—oiF,
INFT, HRRTIR, 77 R FLTOAFLED
FEREEANTEL L I 2AHEY > Tnl0 %kt 3
IS10 right (ISI0R) DIEILEFY & 4 < [ﬂ[’,f’?;!c

7z. E. cloacae MD36 Mtk DNA 213, it7%-

Z iz, 15av—anISIOR R 24 - 72, Tnio
DRRFRGFIE, 1 2E—FEL R, Tnl0 3EBD
B%iz 9bp DI EE| XA Z 4%, E. cloacae MD36
7 DNA ko ISIOR oWz b 9bp D HEE AL
L7, anbnZ ki3, E. cloacae MD36 2 FHET
% ISIOR »K¥B4r#%, ISIOR Bzt 5 3
NDTHYN, Tnl0 & L THiEHE<° DNA HFEESIZ
$BLDTELENIEERLTWS, o 604k
WMETISI10 DFELZRANIZE 2 A, Shigella son-
net HH109 (229 o —, HRR» L4408 L 22
B Escherichia colilcFNFh2 a2 —kr 4%
—, #L 7T, E. coli K-12%» JM109iz2 2 2 & —
RBwilisnsz, E cloacae MD36 » S. sonnei HH
109 » 1S10 » 4 dam #Ariz, # FiLE3 T
7z. Tnl0 R I1S10 m&ERlL, T bbs, #5300
PHWVo AT S UTH L WAL A
NHWBICLVRBE, 2B, Py AKRY Y
DFEEIEL LW, £ T, Mlarhn ISI0ODak
— ¥, B, TEThLErEL LA, E co-
acae MD36 T 1S10 »EHGIL, b L, FRE
WEHREL-TW3,

keyword : evolution, IS10, transposon

Koizumi, S.*!, Komada, H.*!, K4ato, H.*!, Yo-

shino, R.*!, Ichinoe, M. and Hayashi, N.*:

Isolation of wheat and barley scab pathogens

from wheat and barley field soil in Japan

Ann. Phytopathol. Soc. Japan, 57, 263~267

(1991)

BAIC BT 2 A XHFH» UFHHE O LEP THEF
FRED ST, AXBOWMIERIICAE 16 5T
RES 0 & XL E S b TREB DR & %1,
b nFR EEYEE E BT, s
bl b BIFEHUS & 0 Fusarium 2 FEET 5 & &
viz, SEER O 2 AXFFUCTNT BREEZ F.
16 » Fr e 8 » Fr ) 1 & F. graminearum »°45%
BES N, IThbizwTind oA XTSRS UNER

#2572, F. avenaceum, F.nivale *F ¥ 1
»EORE LB N, FERRICHR> UIRIER 2R
L7z, BHEARMIBL ) 78EL 72 F. acuminatum 2
baLAXHTOMEM L BDTZ L & EHLXFHR
PUBHEHIZIEPICEF T L R
keyword . Fusarium, pathogen survival, wheat
and barley scab
U ENBENREY S —

Koizumi, S.*'Kato, H.*!, Yoshino, R.*!, Haya-

shi, N.*! and Ichinoe, M.: Distribution of causal

Fusaria of wheat and barley in Japan

Ann. Phytopathol. Sco. Japan., 57, 165~173

(1991)

1979~87 SFic £ EH 202 E THREL - A FHD
BLH D W3Ry IR NTED & Fusarium 8 %4
B R L 72, arRk & ENERRFERRIZOWT
BHTEREH) 2 2 XFRIC VAL 72, S8 273 Btk
D)L IAXBIIFRLTHBEREZELZDIRF
graminearum, F. avenaceum, F. culmorum, F.
acuminatum, F. nivale 3 X U F. tricinctum T »
27z, 2 AXBITHEYEZRT F. graminearum (%
EE I A L 72H5, F. avenacewm 13 LHEH &
IR, F culmorwm 3bEE & BF R oRE»
LOKSEESI NIz, BBFRIC & )R ERHRE &
L CThyETREEmMD F. graminearum, F. avena-
ceum DI L F. nivale, F. culmorum % HF1ET
LI EEHERRL .
keyword : Fusarium distribution, scab causal fun-
gi, wheat and barley

STy S —

FOR, BMEFEF, IE R, G
WA, NEALHE, FREIEZE, BB 5L,
WL —*:, BB, ERES*, FEI—
g, AT, BRI, BRLER, #
BE? —FEB A bFa+Y-MCE3RE
MHEBEERRGIOBEKRMNIRE
BARITWHESEE, 32, 279~290 (1991)
Triazole RILEHEH| itraconazole (ICZ) % #
VUTEBLUEDEEW 4, HBEART AL
XNWREB LUZEDE 58], 7 20X a—2a
2B, Paecilomyces lilacinus 1= & 5 fABHHE 1 Flo
At 12Hliciks L, 20HRSRERETT L E &
biz, BN Aspergillus  fumigatus 2 £, P.
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lilacinus 1 #Ri23$ 3 ICZ 0z SE7TRLIL L EE,
ICZ oMbl & kit BE L 72,
keyword : aspergilloma, Candidal infection,
itraconazole

1 RRE RS

*2 RFRF TR

BJR # IRPTC (EMtEHEHEHHEHE

$2)/UNEP (BERHEE) OBBLEHETF

—IR—-2

KEHEEFZE, 14(7), 14~18 (1991)

LETHEBGHEHEN—TRE L THEENT— 1
fEZnfbh% Y L T & 72 IRPTC 0 HFEWFWE T
— I R—=ZEBA L2, BT —F_— 2L RBHbE
W ORBIP R, EYRAL EEeangICE 2
PABANLNHIRETH L, S LICEEDMERE &
L 72 FE ORI T 2 iR e LT
2=2—7Thb, BlEx—VFrarva—2ick
ARMFY 7+ OFEH D L LT 25, S TEBN
MDD~ & LT — 2 n—GnFedk & nE LA
DHHEDIEFES LT B,
keyword : IRPTC, environmental chemicals, da-
tabase

BIR #6: IPCS (B t3HhERLKEEHE) ©

BIRREISATVFZILEIZINRI7RAA,

bANS

aEEEge, 21(2), 59~66 (1991)

IPCS nIREH#ME 7 74 7V 7 (EHC) 22w T
BATBHE LI, EEMER2ELLZZEHC %
FUMZ EHCIZ BT AV A 72T w2 A » DR
PEFZEBLTRILZ, EHCOKE i&#d
FEtosWietHiRROEBRNERB LU,
Me#, 178, HR, EEROMOY R332
=L avOREBEE525E251CHY, BN
D74 —=FNw ZIZEVABENEICT7TA a0
TV RETHLZ LRI,
keyword : IPCS, risk assessment, environmental
health criteria

BIR # BEACEHEORSEHRERICL S
) X2 DEEDR &

BAY) X Z7IFe4i, 3, 84~89 (1991)
BIRE L CHAIS N2 L Db BILEWHIZOW
T LA E 7 ) 20 SEBL kS L TR RIS

LEDEHEFH LTI ARBHNITMET—75 &,
WY D DG EFHEETE (ADIB L URSAED
SEIFHERED) L I oL HE N i
Back s 2o &HmE Lz, HEERERICOESRIE
DEFEREZEAOLERIC I NS NTWRAEE L LI
FOBHELHL.

keyword : pesticide residue, intake from food,
risk assessment

Takada, K., Naito, K., Kobayashi, K.*!, Tobe,

M.*2, Kurokawa, Y. and Fukuoka, M.: Carcino-

genic effects of bis(2, 3-dibromo-propyl) phos-

phate in. Wistar rats

J. Appl. Toxicol., 11, 323~331 (1991)

MeHE D> Wistar 7 v M CBE & m LAl Tris-BP &
REME TH 5 bis (2,3-dibromo-propyl) -phos-
phate magnesium salt (Bis-BP) % 80, 400 8 &
UF 2000 ppm DPWESIZIR U - f% & 2 SERIRS L T,
FnREHERETL 2. TR, Mok
SRR AERIC RS bz, R, MEB LY
I SLTNE, MBS, FEOBETH - 2.
Z DEH b5, Bis-BP X Tris-BP & 1) 558
F1Ch B EHEASRE S MLz,
keyword : bis(2,3- dibromo - propyl) phosphate,
flame retardant, GI tract tumor

O ARRERESTENRHEE T —

2RT4 AN Ea—

Umemura, T., Takada, K., Ogawa, Y., Kamata,

E., Saito, M. and Kurokawa, Y.: Sex difference

in inhalation toxicity of p-dichlorobenzene

(p-DCB) in rats

Toxicol. Letters, 52, 209~214 (1990)

»-DCB (500 ppm) #&HRFEF~ > —%H
WD T » M 4 BFHIBRAREL, BRENHE
fiiE s & L BRET L 22, REHIEh B
S URBHTIL 24BN T TomiE, iR, TR
B L UERBRRBEERDS o p-DCBEL2 A 7 0
2} 7T 74— X DWE L Az, ME B I
HERNC I3 SNk h » 1285, HOFEPOBE
R AT fTEoEERL—T, BRPBER
HEXHFOEMIER L, S ORI BRES
HieBWTnzBH LN, BETIEH 22 HEED
Bz BWTHARED LN zHRER & —F L 72,
keyword : p-dichlorobenzene, inhalation, sex
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#1105 (1992)

difference

Umemura, T., Sai, K., Takagi, A., Hasegawa,

R. and Kurokawa, Y.: The effects of exogenous

glutathione and cysteine on oxidative stress

induced by ferric nitrilotriacetate

Cancer Lett., 58, 49~56 (1991)

S NTA LD B &RZ S AL EIC AT
BINGFFoBLIUPRTA LTy M %
HoeTRE L2, 8 NTAREICE Y BRPOIL
ZFFRYBWIL, TNIFFABEIULRATA
POREVFEDNAFNDE-Nf FuxTixs
TT ) DEREIHIL 2, ZoFE2LHENTA
ZENBIERIINZEEIEERFEOM S, EED
e, —F, BRESRBR IV FAIcEoT
DA NzEr s, BENTARSIZLINAEL S
FRHEBER L & DNA nEMEBIBEEEIZ Bl 2 88 T51
R AN W E N,
keyword : ferric nitrilotriacetate, 8-hydroxyde-
oxyguanosine, oxidative stress

Budroe, J. D.*, Umemura, T., Angeloff, K.* and

Williams, G. M.*: Dose-response relationships

of hepatic acyl-CoA oxidase and catalase

activity and liver mitogenesis induced by the

peroxisome proliferator ciprofibrate in

C57BL/6N and BALB/c mice

Toxicol. Appl. Pharmacol., 113, 192~198 (1992)

Ciprofibrate % # ¢ C57BL/6N 3 & ¢ BALB/c
27 212 0.14 6 250 ppm F TOEE THERHZIE
CT#HS5 L, FFEEN® acyl-CoA B & UF catalase
Y, FEHAB I CHERBSERELMEL 2. C57
BL/6N @ acyl-CoA {&# i3 BALB/coo 2L & )
EHWili% ok L7245 catalase B X SRR 5n
FHERTILEICENEE oo 72, EBILKEERIC
B b HRERTE L Ml » OMEIZESH SN
27z,
keyword ! ciprofibrate, mouse peroxisomal enzy-
me, cell proliferation

* American Health Foundation, U.S.A.

Matsumoto, K.*, Ochiai, T., Sekita, K., Uchida,
0., Furuya, T. and Kurokawa, Y.. Chronic
toxicity of 2,4, 6-Tri-tert-buty-Iphenol in
rats

J. Toxicol. Sci., 16, 167~179 (1991)

2,4,6-Tri-tert-butylphenol (TTBP) ®»% v }
i & A EREE T /2. 0, 30, 100, 3008
L1000 ppm TTBP&T » + Hgk % 1 Fg
HEA 40 Ch 6 7 5 50y Wistar R 7w M2 24 4
AMSZ, 6, 12, 18, Bt 124 » A Bic &R
HETH7,

ZDRER, BEO/NERMER M, FFREEEEE, iR
DERIEFES B I N, hbsnZ{blzlEr ) o
Fhsguwliinch -7z, Lo L, EE2 D%t
RENFEREBD LN Hh 72, £z, 30 ppm B
TR%ALDELD RNt -1z,

Ytz e»s, TTBPIZ T v FMicxtL T/AEK
HRMmMZMAES, BREEIC L IFEEELBERT D
boriEwmani,
keywofd . 2,4,6-tri-tert-butylphenol, hepatoto-
xicity, chronic toxicity

* EMNKREREER

HEEHK . HEtVLWHERBICRETZ I/ —LDF
BET3HR

HikEEE, 46, 32~48 (1992)

TRWEl BB 77 iy) @iy
=N RIZTHENTE LW L2ICT A1z,
A=AV NcERAFHIE LY /% 1 HEE
#5223y /v HEGERRSREEVHE
&E LT, g WHRMRSoSAr ITE &R
oy WRlE L B & i L 22, fidh 2
Fr72F vy ) —AEICE VA
WYy aEmsES L, KEHHVEOTHET
72 I NMPBEIRKETLE, 51T
bbb sTeruxyAyr725ivBLUe
FaxsTr72fIr@BErry /—nenll
BT & UCRA E B I2HA L 20K LT,
IZ /) —EEREETIIEIC MY 5 Z &R
L, 77—kl BEEESEEELHIOR
HEMFL, ERBEES TIRET S Z E LRI
o7z,
keyword . methamphetamine metabolism, crab-
eating monkeys, ethanol .

BHER : RIFFFHEECHT 3 PAMDOF
IR 3 RBRMTR

HiEEEEE, 46, 14~31 (1992)

AR v RBHA A 2 F 4 > (1b24E Fenitrothi-
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on, FNT) iz & 23FEMRMPIEICIT % 2-pyri-
dine aldoxime methiodide (PAM) O AZhME% &
HYHWT, w7 2ABLUE—NAFRAWTE
B%#iT-» 7. FNT o aEdIIcit L PAM
BESIREB L UCERNIREFL T LWL
o7, Fh, FNTO2) > 2 A7 5—¥HE
AT 2 2 A ) ER O fERICNT 5 PAM
DIMEEH R A B & USRI BE L& £
LTWwabZ EHBHLP LY - T,

keyword : fenitrothion poisoning, ChE activity,
PAM

WNINER, RETF, TEETF  HLHETED
BMEROARECE I BABPOTERETRE
Biomed. Res. Trace Elements, 2, 167~168
(1991)

HEETE (75>, 4w bYTL, 22—
L, AEN=wL) BTy Mo—RERHBEORSL,
B h o5 TTHEB L CUWATGRBE~DOLE L
BETL 72, H5GHREG BT L BBEICHRES
n, RICHNS T A, vy, TEBENRM
WD LT,
keyword : rare earth metal, stomach, calcium

*EREKEESER

$ARET, NEDR, BET, TEAT . &

THETHEORFEQRE LSBTy PRERDT

RIREFTHE

Biomed. Res. Trace Elements, 2, 157--158

(1991)

FHEETXR (55>, Ay FV7L) 259}
2 28 ARSI DRESEB LU 5 2 8 o[
HHAE%, KBEHRI 5>, 4 v YT LnEE
BEIUVEBRSTLHETH SN T4, WINPT L,
&%, =7 74, TRYTL, )y, WE, RL
nrF 7 ABELREL . BEGRIIHRIKS
LCBIcBHEEN, Ao b 7aid750k0%
CEMLRZ, BFos) sl borFra
BENRLD, HERREOREMIED LN,
keyword : rare earth metal, bone, accumlation

OB RSV A

*2 R A KR

BOETY HARETF ICP-MS & 3H18Ex
TS

Biomed. Res. Trace Elements, 2, 83~84(1991)
ek, HIBPTEOGVHEL L (HFEKATIX
PRIGHES LS AL NT W B, R
WLzt )y 7 ABNEL, T NEIE
LR TE W DITDOWTIE, BREICHIED 4
LTw3, 22T, ERPoOGHELED FL—2X
ICHEEE T T X itk (ICP-MS) % Hv,
BEfLiz, 292, A PV TLakETy MIZ28
HifsasEnRE L, 2R, TR MBIV
KERFHORETHRBELTEL 2, FNLHIZ=
Py 220N LDTL, BELZTTICEED
WHETh - 72, BETRIZHEITKE L TEREBRC
EHEN, TrsrERic, 49 U TAaRE,
RATERIC S CERELL,
keyword : ICP-MS, lanthanum, yttrium

* RO EMSR A &4

Ohshima, H.*, Tsuda, M.*, Adachi, H.*, Ogura,
T.*, Sugimura, T.* and Esumi, H.*: L~Arginine
~dependent formation of N-nitrosamines by
the cytosol of macrophages activated with
lipopolysaccharide and interferon-y
Carcinogenesis, 12, 1217~1220 (1991)
VRRVTF v 24 FBEUSA I —Tz0r-y
BETCHEERLz>Z70 77— (J774, 141
M) 2 S8 EESC &k 5= v VIERGOR
EEA2RE L2, AERESIIL-TLX =08
& U NADPH O #FET ¢, Hr2xOIZHB L U=k
Tivo=tavtzpEl 22, Zo=1ta VK
B N-AFN-L-TAX=BLIUPON-=Fv-L-
TAX= it VlEINRE, ZHZEEYL-T
WX = e B LT 2 —BRbEREBEEHR MG
R, —BILERHERTH LA X ~ET R
EryBlUrR—rt—FtXHA F TARXI2T—A
DBz OWTHRETEMZ 22,
keyword : activated macrophages, nitric oxide
synthase, N -nitrosation

* ESLhTA X 7 —IFRRT

Sai, K., Umemura, T., Takagi, A., Hasegawa,
R. and Kurokawa, Y.: The protective role of
glutathione, cysteine and vitamin C against
oxidative DNA damage induced in rat kidney

by potassium bromate
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o & 1105 (1992)

Jpn. J. Cancer Res., 83, 456~51 (1992)

Jv FERERTH D RHEEY ) 7 24 (KBr0,)
D|EIZEINERT L FeXxsTAXL 77
/> (8-OH-dG) Izxt3 5 3 bAlk 5 8
PRET L. Zo#%, KBrOo, &5 L5 BN 8-
OH-dG & L U@RLIBE V<A LRI 7V 5 5
# ¥ (GSH) o@Eic & )3 Rmicii s h, —
7%, GSH otg#l¢dh 5 v = F <L — F DR
B CEMERHZED KBrOs 52 BW T L HEN L~
nobEFAEALILI:, EHILATAYBEUES
IYCOREBIR L > TOHEELIHMRIRD &
7z, kXY, KBrO; o & 3 B Ee{bAy DNA
BEOHMICHIENGSH »¥EETH L Z LWL
el odz,
keyword : potassium bromate, 8-hydroxydeoxy-
guanosine, glutathione

Sai, K., Uchiyama, S., Ohno, Y., Hasegawa, R.

and Kurokawa, Y.: Generation of active oxy-

gen species in vitro by the interaction of
potassium bromate with rat kidney cell

Carcinogenesis, 13, 333~339 (1992)

Fy P ERBERMEHEES Y 74 (KBrO,) »F
MERLCERIT Ao b & D AR T B iEEEREE 2
in vitro THOESR B LU I3 %yt ZADH]
FEio L D#EEL2, DMPO #Hw/z ESRfllEl &
0, KBrO; & Bl & H{eH T DMPO-OH #4&
Bl, ZOHFIER ARy Y v —DfERERS H—
EHBIBHRTHIZ LFFHEIN 25
TEMP # W2 ESRBL U7 I LI F vy 2Hl
LN 0, @iﬁiﬁ*ﬁﬁ%ﬂé 7=, 7, DMPO-
OH iz —#:97% 0, BERTERT L L WMoy
L7, L7ad-T, KBrO; & Bl & DT
Y B IEMERFEIL 10, TH SRR b E
Z EDIRRE N,
keyword : potassium bromate, ESR, chemilumi-
nescence

Tanaka, S., Kawashima, K., Naito, K., Usami,
M., Nakadate, M., Imaida, K., Takahashi, M.,
Hayashi, Y., Kurokawa, Y. and Tobe, M.
Combined Repeat Dose and Reproductive/
Developmental Toxicity Screening Test
(OECD): Familiarization Using Cyclophos-
phamide.

Fundl. Appl. Toxicol., 18, 89~95 (1992)

OECD Rfi# 52 EB L U AMBERER 7))
—= v TREBENFREIC W, FEBAnL 7
vk 773 (CP) #HwWwTHHRE L. CPiXO,
2, 3, 4, 5H 5 \Ii26.7mg/kg # 1 FEME B &K 12
PCo> 8 18 4 Sprague-Dawley 5 v F 1245 H 5 il
oL L7,

HREL LUCBRAENARLETIHED 6.7 mg/
kg BLUHne£ CPHETHES LN, D3, 4,
5BLU6.Tmg/kgTENTRLIBLU 12
PIESRIARPICE T L 22, T3 6.7mg/kg T2
PEAFEE L7, HMEREOEA S & R mA* CP #
TR LN, WEEBENREICIBYT
IR, BB LEtoSERE»I D LTz, EREFEA
FlEIc2WT, CPEEFTROBZRERRB LV
i RFECORBEREFNLM»ZH o N, FER
DEREVFFRICBHETH -2, FERICBEWT,
CP DEH e s & U RRIC 33 2 B EIIR N
ENLd o2, CPIZOWTHESNTWERE -
BEHBMS L UCEBREFENFRE DL DR E
iz, L72#%- 7T, ReproTox it &EERBEE
FWHEO KRR S HEER CERRE BN 2HD R
7N —=v7RBEE LTARETHA R LEZ N,
keyword : OECD,
study

reproTox, familiarization

Fukuhara, M.*!, Nagata, K.*!, Mizokami, K.,
Yamazoe, Y.*?, Takanaka, A. and Kato, R.*2%
Complete cDNA sequence of a major 3-methy-
lcholanthrene-inducible cytochrome P-450 is-
ozyme (P-450arB) of Syrian golden hamsters
with high activity toward aflatoxin B,
Biochem. Biophys. Res. Commun. 162, 265~272
(1989)
AFNATU IV RBLLRV)T Y I—=AT Y
NLRZ— DI HREE L 72 P-450 4 FHE (P-
4504¢8) 12T 77 b X2 BEERENCTERILT 5.
Z D P-450,esD5ESE T cDNA HEE B L2z L 72,
keyword : P-450 isozyme, hamster, cDNA
U ESLAREER
*2 BRIGFERCREIR AT

Fukuhara, M.*, Mizokami, K., Sakaguchi, M.*,
Niimura, Y.*, Kato, K.*, Inouye, S.* and Ta-
kanaka, A.: Aflatoxin B,-specific cytochrome
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P-450 isozyme (P-450arg) inducible by 3-

methylcholanthrene in golden strain of ham-

sters

Biochem. Pharmacol. 39, 463~469 (1990)

T77 Xy B TRERENE - P-450 4 FIE
(P-4504r5) D VT > T—NT U NIRRT —TA

FRaFr v cE I BFHLZIT LI L2RLE,

keyword : P-450 isozyme, aflatoxin B;, induc-
tion

* B okt

Ohno, Y., Hirota, K., Kawanishi, T. and Ta-
kanaka, A.: Loss of viability after disulfiram
treatment without preceding depletion of
intracellular GSH

J. Toxicol. Sci. 15, 63~73 (1990)

T ANT 4 T b WIS I RIS 5 &
—@ I N GSH 2ME T 525, £k GSH
SRIEAFICHEHEL, FLBLACETLTNAEW
5 3MNEALE TR LR, DY ANT 4 T LDEM
H#D GSHIE T3 GSSG ok - Tz, %
72, A 5nmol/106 cells LATiC % » 28412
i34 1 BRI %2 & MB8 ) viability & F L 7245,
HIIAN GSH 2 NLUTFICIET L e » 72354010
viability DIETRE(EBH LN -7, 2HHED
GSH mll#Hiz GSSG A e xfisLTh D, F7o
BCNU T#iHl& 3 Z & 5, GSH reductase @
BiETasbnt b,
keyword : disulfiram, isolated hepatocytes, gluta-
thione

Nakazawa, K., Fujimori, K., Takanaka, A. and

Inoue, K.: Comparison of adenosinetriphos-

phate- and nicotine-activated inward curr-

ents in pheochromocytoma cell

J. Physiol.(London), 434, 647~660 (1991)

ATPic k> THEESINLIHAMEBERONE & =
aFEERREIC L > TERINSBIEL % PC
LBy TRl 7z, ZoFE, WHIZED
HTECHEULTEY, EH3ns 454 F
AN RE 2 v — g VHHUE - T TR R
fwEnlz, L Lads, /43 BIREXLTICT
T2 MEABILIIBE L IR 5. ZoHER
ATPSFEI =3 F /KR E S bHTHERE LR
Rellic A2 2 LA RTHEMIN L LN TH 5.

(fH82 © oo, HEEHOFEWIZL )R-
EAHBRE Nz, #%E, Erratum’ i TETIE
L7z J. Physiol (London), 440, 771 (1991).)
keyword : ATP, nicotine, PC12

Nakazawa, K., Inoue, K., Fujimori, K. and
Takanaka, A.: Effects of ATP antagonists on
purinoceptor-operated inward current in rat
pheochromocytoma cells

Pfliigers Arch.(Europ. J. Phystol.), 418, 214~219

(1991)

ATP B3 BUHER 2R3 3R 3% Al v,
EFN o DIERBF # BRET L 2. Z0#HR, Py
FERTO 9 H—THERATIVENTIT477
=2 TFRLEFRBAICBE W TATP Iz L
TEANICERT I, d&-VEZ7Z7 ) vidF~
AN TA F > DFAZEET B Z LHRI N,
ATPEZBEERD 7oy 7—icBL Tidh T D HFRES
HATW WD TI NS, DERITERERHRE L T
HETH 5,
keyword : ATP, ATP receptor blockers, d-tubo-
curarine

FERFE, PiRE—, BEE—, BEREZD, &

i E:ATPR2BHRMICEL 3 F—s33 Y

E BEAKTEE Ca F+ 2 LI

kAt 30, 160~161 (1991)

ATP ZHEMEFIBUC L > T PCL12 Mfas o F—2¥
VBB L B2, ZOBFOR TRBHCER S
NS BERMOBPSEOB G H % S\ DH H AT
botz, SHOKREHICE Y CaikfitECaF v 2
Mo ieEsREE L, Tbh, ATPHIE
LI AFAF RN ERALTHALZCalR ¥
—I v ERWMT 52— T, BEMKFECa F >
ANEIHIL, TOHRATPIC L) HambEL
TH CaF v ANFEELENT, LichoTF—
293 ORI BUEAKFF M Ca F v 2 VIEHFE L
WZkichb, ok, ZToRERINE TR
WFETH - e FE—2WI S0 L7z,
keyword : ATP, voltage-dependent Ca channel,
dopamine release

Nakazawa, K., Inoue, K., Ohara-Imaizumi, M.,
Fujimori, K. and Takanaka, A.: Inhibition of
Ca-channels by diazepam compared with that
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by nicardipine in pheochromocytoma PCI12

cells

Brain Res., 553, 44~50 (1991)

Ik, A FT—F 70X T4 F—DIT X LW,
ZANPECEYE Fub) U rBEKERICEE
fifkfFtE Ca F v ANEMEIT 22 LN TE
2. 22, PC12icBW CH-BEDER % ikt
L7z, ZoERWE L LHMBRAT » 7HFECaE
WEIHT 505, MBOFAIALIIRZL 52 EHUR
mENl, ThbOMRARB~AF—F 7% 74
— DL EAF 2 IRET 2 £ v ) MTIENICR
HRHBLDTHS,
keyword : voltage-gated Ca channel, diazepam,
nicardipine

Ohara-Imaizumi, M., Nakazawa, K., Obama,
T., Fujimori, K., Takanaka, A. and Inoue, K.:
Inhibitory action of benzodiazepines on
dopamine release from PC12 pheochromo-
cytoma cells
J. Pharmacol. Exp. Ther., 259, 484~489 (1991)
i, A FT—F 7 XA —DITE/LM,
ZANVEVEY L Fub Y v BkERIC BE
PRFFE Ca Fr ANZHHIT A Z LML NTE
7z, THUSMRESEWHBGRZIEIL 5 52 & 2R
BLTWwbEHEZ LN T, PCI12#EHW T
AT A=NT IHBIRHT IR U TEE
DR ERE Lz, Z0fRR, XV TEe s
FRD S B, Wb AIRIURL /T e RS
KT T=2 b DIRGBRFEER F—e 3 =M
Tz erEL L7, ZoWER, T
TARHETH - 1KUYV O T e 28D v
F7 BRI BT B EEBROBWICERT L0
Th 5. .
keyword : peripheral typed-benzodiazepine rece-
ptor, catecholamine release, PC 12

EHEmBEY, #1103, Kenimer, J. G.*2: PC12

MIBIZBITZLADY U BREFENLE/NLTF

LF Yy B e PIACH

#ke(ba, 30, 200~201 (1991)

PCI2MUIBTIZLASL ) B REZRET L
EDW T RrvFHy RT3 —HT, PIfR
WEEYEE 5. ZNLDERIRINE TH—N%
BRENTHLNEEZ LN TN, TRIG®

HRICHRET L 2455, MBICIIERICREZ 238 TH
2%, TNENEELZEFRYT 7 7 RITHEVICR
AR EHTRENT, TOHER, ARHYN RE
W27 ZGEIC BT DH L WESEE L £ DT %
BT L L THELZMATH S,
keyword - muscarinic receptor, noradorenarine
release, PI response

*t = b REET R

*2 3K[E FDA

Nakazawa, K., Watano, T., Ohara-Imaizumi,
M., Inoue, K., Fujimori, K., Ozaki, Y., Harata,
M. and Takanaka, A.: Inhibition of ion chan-
nels by hirsutine in rat pheochromocytoma
cells
Japan. J. Pharmacol., 57, 507~515 (1991)
BHETHMEFOMF THERIN28THESICE
FNDIHAFICENAF Uy HH 5h, ZOFEEERIC
DWTEIEFNIIHKHZI N T LW, 22T
PC12 a4 My, WREFZNS L EENR
NET-7, TR, ENAF U= 0FUEE
KRB L 22T a— LT I L S ICNm &
LR E AR L 22, 72, 2RICHT S
&0 L EBE IR B EAEEY Ca 5 x A NVIEHEE
LRELLZ. ZoniERiE, e nvRFrodEEE
Mo—umz AT s mEEZ bz,
keyword : hirstine, nicotinic receptor, voltage-
gated Ca channel

Eki, T.*!, Enomoto, T.*!, Masutani, C.*!, Miya-
jima, A., Takada, R.*!, Murakami, Y.*2, Ohno,
T.*2, Hanaoka, F.*2, Ui, M.*: Mouse DNA
primase plays the principal role in determina-
tion of permissiveness for polyomavirus DNA
replication
J. Virology, 65, 4874~4881 (1991)
KY)r—=74 02 (PyV) TR EEH
FELTWwBEEZ b DNAHBOFERFIZD
W, PyV MR E AT L&, PyV
DIEETH BT AB LU LR F—HIEO
i3, PyVH#BIRIC B W T DNABHRMEREZRL
2%, e b, Pk URBMEOHHEITEH
EEERE -7, PyViarge T S8, IEFFEME
Fa (e b, BH) MRS 5 7% 5 PyV 8%
2, > 2L NVFERLZZDNAKR) X5 —¥D
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a—TF4e—tEM2 5 &, HBEEEIIEL N,

$72, *7ADNA 75 {=—+3, bt +HIH
WD &% BRI, B CHBERERL 20 B
SO RICIIRBEEEZ RS o7z, LEnZ
b, PyVOEERREENRERFELT, =
7 ZDNA 75 4 2—XHBEELEHERLZL T
3T EHRERE LT,
keyword : DNA primase, DNA replication
R RIS
*2 FALERT TR

Inoue, K., Nakazawa, K., Fujimori, K., Watano,

T. and Takanaka, A.: Extracellular adenosine

5’-triphosphate-evoked glutamate release in

cultured hippocampal neurons

Neuroscience Lett., 134, 215~218 (1992)

ATP o ilfiiE Ric BT 2 EFEMNERITIZ LA
ERRTH L, £ZT, T FiEBAEAREEIER
PRAWTEHAERENTHEICLY, ATPOERZ
et 72, Z08E, ATP I Py BESEHIK 2 ML
L2HBEONREERZFERLL. 20 bERD
e MR/ & 2o P & BRI EIENER, —Bto
RELBREIHBENERCLZEEZ b, HE
BN IV BOBMERTLERIETH D Z EHFE
HEEHICREH I LA, S b OfRIZ ATP 25K
FRSRIZB W, FEREWE & LT < WTEEKE,
b I EAERRFOIRE - SR ENRLERNE
EHEZ LN T 3 BRI E It 2 BR T 5
EEEZ LHTIDE L THFEHICEETH 5.
keyword : P,y receptor, hippocampus, glutamate
release

Fujimori, K., Inoue, K., Nakazawa, K., Maek-
awa, A., Shibutani, M., Takanaka, A.: Neuro-
chemical and histological analysis of motor
dysfunction observed in rats with methyl-
nitrosourea-induced experimental cerebellar
hypoplasia
Neurochem. Res., 17, 223~231 (1992)
2Fn=tuav LTzt 5 EEMRAEREOREE
BRIz DWW, 7 FEHEWTHEEENS LU
BALERRGET 2 Mz 72, 20#ER, AFr=tnaV
TUVTERGIZE Y, Ao RSB
R RO b, TOMEBEEREEIERS
LA WHEEAR B L7z,

keyword : methylnitrosourea, cerebelum, motor
dysfunction

Takeo, S.*, Taguchi, T.*, Tanonaka, K.*, Miya-
ke, K.*, Horiguchi, T.*, Takagi, N.* and K.
Fujimori: Sustained damage to energy meta-
bolism of brain regions after microsphere
embolism in rats
Stroke, 23, 62~68 (1992)
BEELZumo=L7aX7 =T, 0WEE27
FAERNEEIRICEAL, FERAERLT v P 2{ERL
2. FEEIEMEO (R1E) TER 2T B LS
et vt OMEIMICBIT S ATP, 7V 7 F
VR, TNa—2, 7Y a—rrOEHNERE
HMRF Lz 70X 72721 8%
5, AEIROKMEH, WMEHE, #EHICBNT 4
Botine ATP BL U7 v 7 F >~ BBO(KT A8k
0, o3 BRICRERARERL 2. UL
WP MBHCILATE, 7T HBICIRPHICEL -
W, BARLERH 28 HE Thivz, BN L RERE
IbERLI2Y, BlbnESWIRARE DS L, 7-
4 BBICRBFRELOMICERIE 72, —
H, RIEATEIR 2 7I3ER 1 B#EIRAT, ik
WRICIRT L7, SR mic Rl T, £
Bz AN X—RHNEELT| &R T.
keyword : brain, ischemia, energy-metabolism

* AR

Guo, X-B., Ohno, Y., Kawanishi, T., Sunouchi,
M. and Takanaka, A.: Indium inhibits gap
junctional communication between rat hepa-
tocytes in primary culture ‘
Toxicology letters, 60, 99~106 (1992)
WA 7 Ay F R, Ty P EODFRL
PSR IE NI R R EAL, ZOBEM
B~ EN#$51Z & L T, gap junction Z 4L 72
TR A IC NS 2 4 o D7 LB EREF L2, 1.
YT ATMBBEOBEER I L o F ) T oI
WY, MREERES S v AR CHIIELE
WEMHML, gap junction #FEET % 8 BB
AR B WHEMEASRR E L7,
keyword : gap junction, indium, cell to cell com-
munication

Ushijima, T.*!, Tsutsumi, M.*2?, Sakai, R.*3,
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Ishizaka, Y.*!, Takaku, F.*3, Konishi, Y.*?

Takahashi, M., Sugimura, T.*!' and Nagao,

M.**: Ki-ras activation in pancreatic car-

cinomas of syrian hamsters induced by N-

Nitrosobis(2-hydroxypropyl)amine

Jpn. J. Cancer Res., 82, 965~9638 (1991)

BRI THDL N-= oV ER(2-L Fex
27T I s TRETSEYT I~
WT U NARAI—DRFEN 4Bz P12 & 13
i Ki-ras A > a v —> niEEsw8o s iz, Ki-
ras ¥—> 03I, MBELZS5HN I L 4FHR
) A F—LHIEG & E % sequencing I & - TEE
Manlk Wb ZOERIEI I P> 1205230
MDGHADELIZIDT, T /BL~LD
BALTIT ) LT ASNERIZELL Twiz, 20
BRERIIREENTWE N-= bV ER(@2-F
XV 7ueb)TIvIisoTHhLRZ—IicETS
BB N2 LD LRI L ThH- 72,

ITEAEDE P OEEIIRERRT, LIFLIE
Ki-ras D iGMEHs38 5 LTV % 5%, ELHE sequenc-
ing HiIc X 23ANE S < Lv, ZoERE LTRRA
W B EIEORBTERENZENEZ LW,
S EWENC Y 5 L CEMh T T IS L BRRETAT—
Byr%a,
keyword : Ki-ras, BHP, pancreatic carcinoma

U EMAARY I —

*2 ZRESERERLKSE

*» R K

Miyakawa, Y.*, Nishi, Y.*, Kato, K.*, Sato, H.,
Takahashi, M. and Hayashi, Y. Initiating
activity of eight pyrolysates of carbohydrates
in a two-stage mouse skin tumorigenesis
model
Carcinogenesis, 12, 1169~1173 (1991)
12-0-F 7 FH /7 ANT 2 WiR—N-13-T 7T
.—F (TPA) 27 uvu®—2—¢: L THWE=7R
TEBS R SR TV R WV C 8 Mo kA
oL = 21— a3 EHERET L2, ASHRY
ELCVvRZvayy, vRIvaxw /)y, 707
F—N, 5= (N[ FarFN) 7NTT—N, 7Y
FXY—N, AFATIF XY=, J-TH XD
SN aAN T BIUFTVN O, BEAREL
TII-PAFNARYZT P I lnie %
DFER, B iR TRIEENRAEIEDLNY

PolizklL, vERIvavy, ViR ax/
Y, INTI—=NBLIUEFTVY D LAY,
TPA 208 L 2B C A ELEERERE RN
HEHLN, ZNLOBRNRYH T m '~ 9 VR
HEHATHI EARENIE,

keyword : pyrolysates of carbohydrates, TPA,
skin tumorigenesis

* BHARLEZ

Takahashi, M., Imaida, K., Furukawa, F. and

Hayashi, Y.: Inhibitory effects of soybean

trypsin inhibitor during initiation and promo-

tion phases of N-nitrosobis(2-oxoprepyl)ami-
ne-induced hamster pancreatic carcinogenesis

Chemically Induced Cell Proliferation: ppl45~

154 (1991)

KEMY TP Ak F— (SBTD #7 v b
ICHEmEE 3 L, KREMEEMSL, X, MAE
#blzb L, BEIRREGEET 5 & RERE IS
FREZES, 25, HAQO#f =2 x1—3 3
HEL T2 5 SBTI #5325 &, HIEHRET
B BAFERERIHE AT S ( B L, £ ORIRIREI MR
TEGNZEEICE D,

—}, NARF—DREEEOFEICHL TXEL
>R %mRT, SBTI £~ 4 X 7 —IC 4 :BR%S
L, oz BOP ##5§ 2 & REHKD R
LIENFEAEZ WM T 5, 72, BOP 2#&5L»
Lb7uE—i g YEEMIC SBTI # #5755 & B
BOFREEZINY 5135, BEESCROLN2HE
MEE PR E R & IHT 5.

b OBBIZIZIZE A EVREHETH ), N4
2 —DBERIE L HLL T Y, SBTINERIZZ
NoORFARTHEH EHNT 2N Bbis,
keyword : soybean trypsin inhibitor, BOP, pan-
creatic carcinogenesis

Imaida, K., Yoshida, J., Uneyama, C., Ogas-

awara, H., Imazawa, T. and Hayashi, Y.: Dose

-dependent enhancing effects of quinacrine on

induction of preneoplastic glutathione S-

transferase placental form positive liver cell

foci in male F344 rats

Carcinogenesis, 12, 1911~1915 (1991)

B 1) 7HITH % quinacrine DI HIFER L FH
Ric5 2 58 % in vivo TORWKBRELHWT
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A, 6RO HEF344 7 » b IC N -nitrosodi-
ethylamine (DEN) 200 mg/kg Z lREM RS- L,

2 A% D & 20, 100, 500 ppm 9 quinacrine &
LR THET L 72, DEN 5 38R 2/3 IR
SYBEITY, SHETER, MHL, BERI LY
FAr2S-+F7 27 2F—% (GST-P) #igfL&
LTHORERERZRFE L2, BAMmERLZ0 0
GST-P Bittimia it ¥ b X 'iifii: DEN/quina-
crine 500 ppm 2T DEN Bt L D AAFIRNL,
DEN/quinacrine 100 ppm £ ¢ § S5 % 32
72. quinacrine 20 ppm T3 M REE & 2l 7 <,
quinacrine 500 ppm Hii CRFERZ R N2> -
2. B LICHEFHISEIC & Y quinacrine 45 54K
Flc RO ARE NI L 2TRL
AR

keyword : quinacrine, GST-P, rat liver

Maekawa, A.*, Matsushima, Y., Onodera, H.,
Shibutani, M., Yoshida, J., Kodama, Y., Kurok-
awa, Y. and Hayashi, Y.: Long-term toxicity/
carcinogenecity study of calcium lactate in
F344 rats
Food Chem. Toxicol., 29, 589~594 (1991)
FEREIMPD—D2TH IBA N T LIZDNT,
F344 v } # W T Z O RS -BRE L RET L
7z, SN LR 0 GHREY), 2.5 7203 5%
DWEETHFAKICHERFRL, TEOKE L Th% 6 Al
&0 24, S0 EBICEREEE, 2R, JL
BANLYT ACRERERZLLLA, ToRMRS
CREETRWTANHELBED b h o 7z,
keyword : Calcium lactate, F344 rat, Toxicity/
carcinogenicty

e Xy

Furukawa, F., Imaida, K., Okamiya, H.,

Shinoda, S., Sato, M., Imazawa, T., Hayashi, Y.

and Takahashi, M.: Inhibitory effects of soy-

bean trypsin inhibitor on induction of pancre-

atic neoplastic lesions in hamsters by N-

nitrosobis(2-oxopropyl)-amine

Carcinogenesis, 12, 2123~2125 (1991)

N -nitrosobis (2- oxopropyl) -amine (BOP) [
TEMREBETMIBITAf = —2 3 IR
soybean trypsin inhibitor (SBTI) # [R5
UBEREICHT 2 EmBEL 2. KBRITHES )

T oA AP —I2 10mg/kg R i 7 BOP % 15758
ETFICHE 1 BAE5 Bi5 L, £ &ITTERSIC
5% SBTI & 47k sk fikt # 5 MM 5 2 22 (BOP+
SBTI), ZofllicEEDMTE %17 - 72 BOP #57
AN (BOP#E), SBTIn AN E: (SBTIEE) %
&V, BT 30:BRITH#HT L7z, BOP+SBTIAF
¥ BOP Btz L, REEBMTEREICRIL, &
BRBTEIRSERERLL, 2, BEBLUR
BRoRBERENFPERSEDH LN, 360, K
iRzt 3 BOP o# (b & Hor o i
DBREFB/IEICL TREL 2-#R, BOP niikic
# L SBTLIZREMEREH T2 LWL I &R
-7z,

keyword : SBTI, BOP, pancreatic carcinogenesis

Sato, M., Shinoda, M., Furukawa, F., Imazawa,
T., Yoshimura, H., Mitsumori, K. and Takaha-
shi, M.: Sequential pathological study of spon-
taneous testicular degeneration in WBN/Kob
rats
J. Toxicol. Pathol., 4, 165~173 (1991)
HARRANIRKEZ » F TdH 5 WBN/Kob 7 » |
DFFHIC BT 2 ERENELE, THBY> S 608
W TR L 72, BB ORELERITR
Wz 158 2/5 Flic R & L7z, WIHNC T HHE
AP Mo/NMERI 2R L Th B3 & -
7285, BIOEATIC P VREE OB R R RIS
[EAY, 40 8ELIBE TR, £FHToB L% 90%
DL BT ER TR » 72, ZOFEHNE
LI FsMIa DLk, EREROMIEL 2 M4 - 22 BAEE
D, BRFEZ Leydig Ml BB I ReEAHIT o 1
2. BrdU B EFSMRIREII B O EITICHEV IR L
2. Iy iy v—y—E A ETEHETE
212 BT, Sertoli ML ) tight junction iz &
D TELE LT v 23 — A5 BB P = BE R HE RS A
CBWTLR2N TR, BAFRRBNVT,
WBN/Kob 7 v F¥5HIC HIRET 2 FHEWNE
PSR O BAE (40 M LARE) BIoF5FE D> L8288
b, VERF EOBGEMER WD o EfmI Nz,

degeneration,

~

keyword : testis,
WBN/Kob rats

spontaneous

Imaida, K., Furihata, C.*?, Tatematsu, M.*!,
Yoon, C. H.*?, Furukawa, F., Uneyama, C.,
Takahashi, M., Ito, N.*! and Hayashi, Y.: Im-
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#1105 (1992)

munohistochemical and biochemical identifi-

cation of pepsinogen isozymes in the hamster

lungs: Induction by polychlorinated biphenyls

Toxicol. Pathol., 19, 230~236 (1991)

)Ty T NT LRI —DiMR I~
=T AVEBEROTFERER L, Ty T
¥ = 1R E BBk ki £ 0 ek
MATX EE o Clara fllfg & B b 2 b ~7
V=T UBHETH B ERRLE, OIS
DRTy )= A VIITEMEO D EFEL TH
BIELERYTZVNT I PO NVEARENC L - T
FEAL 72, 72 AR F—I2 500 mg/kg @) polych-
lorinated biphenyls (PCB) %543 &7/
— 7 iR MY 5 Ldiciin~<7y

— 7 EREN28FIIHMMT A WL L.

keyword : hamster, lung, pepsinogen
1 A BEW M REEER
*2 WA ERIT

Takahashi, M., Hasegawa, T.*, Furukawa, F.,

Okamiya, H., Shinoda, K., Imaida, K., Toyoda,

K. and Hayashi, Y.: Enhanced lipid peroxida-

tion in rat gastric mucosa caused by NaCl

Carcinogenesis, 12, 2201~2204 (1991)

NaCl #4542 & 3 Wistar 7 v F D EMES L U
Rep @R bl ER~DORBEERET L2, EBRILS
v M2 4.0%, 2.0%, 1.0%, 0.5%, 0.25% & 0%
NaCl @kl 2 5 AME 2 72, £ ofbic 4.09% &
0% NaCl @kt 5-2, EREICgokHiz 20 ppm
A FAZLr2FEMLL, BRENRES L RSP
HwuarI LT F (MDA) &i NaCl oits
siCHHL ML 22, 7, R MDA fi3
BAL AR MDA ftic i@ C HHBI L 72, BIECIRAE
oo MIMAEEL 4.0% & 2.0% NaCl #: CHE
icEml, £72, 4.0% NaClHTLAL 2 8¥:
i RPFHO MDA BN AL 6§, MALMAE
LA FA7yBECEVHRINL, LkoT
BRE72E—2—Ths NaCl I BXBMEEIC B
5 8BIREREZEMIEEZ EHLIEL -
A
keyword : lipid peroxidation, rat gastric mucosa,
NaCl

* ERERERY - HUBREE

Nagaoka, T., Onodera, H., Matsushima, Y. and

Maekawa, A.*: Two case reports of spontane-

ous gonadal stromal tumors in rats

J. Toxicol. Pathol., 4, 175~181 (1991)

F344/DuCrj & L U Slc: Wistar 7 v MZIZHHE
o kE (Leydig filLfE) 2 E®IC BRTEET
rrEiFAmoenTw3, MI3ABNOFM B L Uf
1038k o> Wistar 7 v FICHAREL 2 2808
MG, HEEASYNIC N ToRMIEME L 2
B, BV IHEREEZEL TS, i
HIEMEESH B\vid b ) MBE L EZ bz,
keyword : rat, spontaneous tumor, gonadal str-
omal tumor

* {2 RBFERT

Kawanishi, T., Nieminen, A-L.*, Herman, B.*

and Lemasters, J. J.*: Suppression of Ca’*

Oscillations in Cultured Rat Hepatocytes by

Chemical Hypoxia

J. Biol. Chem., 266, 20062~20069 (1991)

KCN & 33— FEEELEIC & - CHMRE % {b2EE
EEEFRRIBIC B &, ey v 7 L
AAYBEBLUFF )T L4 F BE~DREY,
TP MMbE T A SRR L BT e —T 2 A
WTH—HAL -~V TN, A Y 7 a4
I BB BEERSRBIC B L, T CIcER
L7z, —HFMRNA N 7644 2 BER, KCN
& I— FERBLEHS 30 0L ERA L 22 4ic S L
22, LPL72=v 70 dbbnidy7ri v
Wik > TEL MRSV TLL T DAy &
Vi3 i3 KON & 3— FERERLE R~ LRI
L7, 722070 rHbWEY 7V Rl
&34 78 P — BB ERERIEL 2 &
Z%, KON & 73— PEERRLEIZ L ) 2 0ERH4
A I, FLMBENT S P20 A e Y
LFyviaryERWHILE, b DRERD b,
ILEMERRIC LN ERBIINLHEIBNATP &
DL EMIBAT > F—2 &Y, AN Iar
vy b rarpFldnsbneEz LN,
keyword : calcium ion, hepatocyte, hypoxia

* University of North Carolina at Chapel Hill

Yamamoto, O.*, Mitsumori, K., Yoshida, T.*,
Maita, K.* and Shirasu, Y.*: Spontaneous
malignant pineocytoma in a female Wistar rat
J. Vet. Med. Sci., 53, 527~529 (1991)
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89 B> Wistar A7 v M HIRFEEL 2296
ISR A SRR 2RI R L 2, IR
BARMPEDBIICIZIZE b N7 AFIC B R
B - LTHE SN, WAL FEFE R
57 H/ANERSESREIC RS b, aEgoky
n, MlEo 2R, Hih, BRFEOBEMATR? AL
1, BRI I3 o WER & B s Ao athE
HREEVRBIN:, U LEORRY L AREEIXNR
R RN ERRRHIAE L E 2 S,
keyword : pineal gland tumor, rat '

* (DR IR

Nishikawa, A., Tanaka, T.*, Takeuchi, T.*,

Fujihiro, S.* and Mori, H.*: The diagnostic

significance of lactate dehydrogenase isoen-

zymes in urinary cytology

Br. J. Cancer, 63, 819~821 (1991)

BEREREES 2 33 2 MR BN 1 HICERE
72 FRARAK 106 Bliz D\ T, FLARBL K RESR (LDH)
TA VWA L0GAE R ET L 22, ki THMER
BLURIEE ZNEN20 AL LR S 2 VRikE
BIRL, LDH 74 V¥ A ansey— > & BAKE
IZTHEL 72, s au o REERICLY, Ml
2t 68 B, BERELTH, BHE2IFEHESI N
7z, WRaREEfodic SEoBEtERr e E T
Wiz ST, MlaghEfoR EHE PO
LDHM Bz etplic b LB EICE <, 2Bk
v o2 LDHM FEioMmEmrL 7z, L
Fok#iz, REKRZICBT2RBLDH T A VY
4 ZBEDHEAL, BAEL SO REREEORM
) T, SRR OBENE RSB OB D
BHRATHLZ L 2FRBT 5. '
keyword : LDH, isoenzyme, urinary cytology

* I B KA PR AR

Nakashima, N.*, Mitsumori, K., Maita, K.* and
Shirasu, Y.*: Amelanotic melanocytic tumors
of the pinna in six F344 rats

J. Vet. Med. Sci., 53, 291~296 (1991)

960 VLo> 25 # H bl F344 7 FIZSEBLL 72 6 41
DEMNIC BT A REREITBD TH L WIRERTER
ABNE & IREREAIC AR FE L 22, FESSI BRI A HAK
IZFRHd B ERTANAAEY & o — MIRICERFIT % 2

MRS A, MR RIZEINIL Thiz,

2T = DEATT o -l BIEHEREAIC I RS

FHELIX S-100 BAKCHRBELR L 22, HEHAICIE
RIS EIC TV AT )V — A ESEBER
N, BET MBI T AEY—2a 2Rk,
VLosg#L ), 4 cidmEsBmENTE
ZOEOE MRS ECRERGED TR G
Z ARSI NIz,

keyword : amelanotic melanoma, F344 rat

* GOERE R IERT

Imaida, K., Hirose, M.*, Tay, L., Lee, M. S.%,

Wang, C. Y.* and King, C. M.*: Comparative

Carcinogencities of 1-, 2~, and 4-nitropyrene

and structually related compounds in the

female CD rat

Cancer Res., 51, 2902~2907 (1991)

N -hydroxy- N -acetyl-1-amino-pyren, N -
acetyl-1-aminopyrene 3 & (¥ 1-, 2-, 4-nitropyr-
ene NREM 2 HIAFHOCDMET » F 2H T
e L 22, £ 7, 1-, 2-, 4-nitro-pyrene % 3
BREBALIC FLHeR 53 2 B % 82T, FLIRERAL TG
ERIBEME R WL 72, #F DFEE, 4-nitropyrene |2
B EWREEIFRLN, LRI ERERS L
#TY 4-nitropyrene DREHTHEICIREE D
FAEFE LN, FUREMLC & 2 RETEELIFRIED
BIZRUETHLZEPEL P o T,
keyword : nitropyren, carcinogenicity, rat

* Michigan Cancer Foundation, U.S.A.

Imaida, K., Lee, M. S.*, Wang, C. Y.* and
King, C. M.*: Carcinogencity of dinitropyr-
ene in the weanling female CD rat
Carcinogenests, 12, 1187~1191 (1991)
BEZLEIOME CD 7 v + 2 H\WC, l-nitropyrene,
1,3-, 1,6-, 1,8-dinitropyrene M REHIZ DWW T
BmELZ, BEFEELCRipEidige L, #
A 4EMEE 1201ES5 LA, AFtHSRITLIE
H72D 16 umol TH » 72, EERIIREGHGE, 78
BBETHRTL, 3L M BRI RmE
L 7. 1,6-8 & r1,8-dinitropyrene o ip #% 5 B
it Malignant Fibrous Histio-cytoma (MFH)
D7zHEEEFAMIL 198 % 38 BThHh-72, Fiz,
FLIRIEIE A R e TR AT 1-nitropyrene, 1,3-,
1,8-dinitropyrene ¢ ip & 5 &t ¢, % 72 1,8-dini-
tropyrene @) ig e 5 HETCENFNRED Lz, LU
LR L1, dinitropyrene iz iz MFH, ZLIRIE
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BECD Ty MeBERTLZEPBHLP L5 T2,
keyword : dinitropyrene, carcinogenicity, rat
* Michigan Cancer Foundation, U.S.A.

Wang, C. Y.*, Imaida, K., Zukowski, K.*, King,

C. M.*: Lack of -carcinogenecity of 2-

aminofluorene, its glucuronide and the glucu-

ronide of N-hydroxy-2-acetylaminofluorene
in heterotopicbladder of the rat

Cancer Lett., 56, 153~157 (1991)

Z v D RiTEREM (heterotopic bladder) %
\»C benzidine fABHANBEMIESERE DG EERE
L7z, HEBIIHED F344 T b 2V, RAETTEEb
R RRES, RoS5HEEMLAWERE L, b,
AL, benzidine (BZ), N’-hydroxy- N -acetyl-
benzidne, N’-hydroxy-N -acetylbenzidne # N -
glucuronide, N’-hydroxy-N -2 aminofluorene
N-glucuron-ide % # 1L £ 0.5 ml->-0:8 1 [ 20
A, RrtEBERIz&S L2, 20%% 308w T
nNoEbLEaENAZRE L, EBMES0ETHRT
L7z, ZO#ER, BEoBfT ERBREAHEILETN
1/39, 1/29, 18/30, 28/28, 24/29 T »7z. L E
OFERED, BZor FORBREEOELHEER
W & L Tiz N’-hydroxy-N -acetyl-benzidine N’-
glucuronide *EE LMK TH 5 Z L AR E N

A
keyword : benzidine, bladder, carcinogenicity
* Michigan Cancer Foundation, U.S.A.

Hasegawa, R.*, Takahashi, S.*, Imaida, K.,
Yamaguchi, S.*, Shirai, T.* and Ito, N.*: Age-
dependent induction of preneoplastic liver cell
foci by 2-acetylaminofluorene, phénobarbital
and acetaminophen in F344 rats initially
treated with diethylnitrosamine
Jpn. J. Cancer Res., 82, 293~297 (1991)
FORFERZETH 5 glutathione S-transferase
placental form (GST-P) kMl nFt & 5
v IR & OB & R EIREREEE Y THREL -2,
F344 7 « F o6, 26, 468k % Hv, 20 Eh

DBEED Z b iz B 200 mg/kg ¢ diethylnitro-

samine (DEN) #% ip#5-L7. 2:8% X" 0.02%

2- acetyl - aminofluorene (2AAF), 0.05% pheno-

barbital (PB), 1.3% acet - aminophen (AAP)

ZENFIUGRERPICEL T 6 BREDNERE L 72,

WINOEL DEN 0544 3 HORE N T, 2/38
U EZATV, 8BRZICERL ., FEREHE
1622 GST-P Yefa 247\, Z OIS % B
BEBXCCHAT 2L, 2AAFRTRWTA
DEBL ML) 2o EmEE bicmL 222,
R 6 BB T » LB R LN i,
PB, AAP#®RGHTH ZnRIGi 6 Bl Caed 4 <
Abtilz, THLDFERELY, PHIRFRETII6HE
BERHCYIOFEBETH DL EEZ LT,

keyword : GST-P-positive foci, hepatocarcinoge-
nesis, Medium-term bioassay

* AE BT IR EEE

Sawada, M., Sofuni, T. and Ishidate, M. Jr.
Isolation of a menadione-resistant subclone
from Chinese hamster lung (CHL) cells in
culture
Mutat. Res., 249, 7~17 (1991)
CHL #fan & 0 A 2 4 ARG gtk 0 4B &
ZOWEICOWTHRE T2,
keyword : cloning, menadione-resistant, Chinese
hamster lung cell

Sawada, M., Sofuni, T. and Ishidate, M. Jr.:

Decreased clastogenicity of dinitropyrenes in

Chinese hamster lung (CHL) subclone cells

with low NADPH-cytochrome P-450 redu-

ctase activity

Mutat. Res., 264, 37~41 (1991)

NADPH -cytochrome P-450 reductase it 7
{&v> CHL iz 81 2 Pk RE FRENK IS
CIANE AN
keyword : clastogenicity, Chinese hamster lung
cell, NADPH-cytochrome P-450 reductase

Hakura, A.*, Morimoto, K., Sofuni, T. and

Nohmi, T.: Cloning and characterization of

the Salmonella typhimurium ada gene,

which encodes Of-methylguanine-DNA me-
thyltransferase

J. Bacteriol ., 173, 3663~3672 (1991)

KIGED ada BIEFI3 0- % F )77 => DNA
A FNEHBEEHR MTase) 2a—-FLTw3,
MTase ¥ DNA {558k & L -TEI< 134, KIBH
DT X MR T 2 BIRIEE DB, EDHE
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HF& LT Tw 3, KIBWHN ada REBEE =
Fay 77 =2> (MNNG) MIFEEM, ZERS
FEMIICX L TIETR T IC T 8HEF % Salmonella
typhimurium TA 1538226 70 —=> 7L/, Z

DEEFIRIDFR 3T NDEAT»a—-FLTEY,
ZOBBBRCX BRI IEEEN, 70

—= L RETRABED ada BIBF L X 7

LAF R 0% OMEIEERL, 207
0% —F—3Aric it ada box I FEL 2. Z

NLEDHRIZHIDE, Ju—=r 7L I#fIETF%

HNERT D ada BIRTF L EZ adasy L& L7z,

KEW D ada (T 2B — 7723 FRick
DOKEHED ada’-lacZ BIZFNFEFiE, MNNG L
B & DM 40 fik L7222, adasy 2o E—-7
523 FEICEHDSKBED ada’~lacZ BIZFDF
i3, RRICABEL TL5FRELIPBARL -

72. Salmonella typhimurium 12 MNNG TR L
TOLHGRE L RE L WA, ZOREIL, adasr &
EFEMDPIENTEHRT & L Tl el
DL Lk,

keyword : adaptive response, Salmonella typhi-
murium, O%-methylguanine-DNA methyltransfe-
rase

AW

Marsh, L.*!, Nohmi, T., Hinton, S.** and

Walker, G. C.*> New mutations in cloned

Escherichia coli umuDC genes: Novel pheno-

types of strains carrying a umuCI125 plasmid

Mutat. Res., 250, 183~197 (1991)

wmuDC 1%, KEEOBEMERLIEWHIZ L - T
I BRRERNFRICULHLERAZFRZ LTS
HRFTH B, wmuDC BEFr 7u—-=> 7L
pBR322 77 X3 F#%, L FeX T I TR
Y22 EicsY, wmuC125KRE2H>32—7
P72 FPLMIG EBUREL . ZOT TR
3 FIT lexA* R DRI T A BB L Y
KEEL, R, BEED umnDC R F &2 70
pBR322 77 A 3 Fi3 lexA(Def) #h#%{KiRERZTH
123 5 %%, pLM 1092 lexA(Def) #h#{EKiRE&Z M
L 7Zevy, pLM 109 O umuC 55T 51R 615 ¥ X
D EREL, wnuC 125 ERITI9FBANT 7
=YHR) Y RELLCTERPF DI LW
Lz,
keyword : UV mutagenesis, umuC 125, Escheri-

chia coli

*1 Albert Einstein College of Medicine of Ye-
shiva University

*2 Massachusetts Institute of Technology

Ishidate, M. Jr.*, Sofuni, T. and Nohmi, T.:

Quantitative evaluation on the genotoxic

potency of chemicals

J. Toxicol. Sci., 16, 83~92 (1991)

HEBEE*FM T 2R BB L LT, 20D in
vitro RB (UBTRAERZR L RO RERER)
L 120 in vivo RBEOMAELEIHEREIN T
5. (LEMNERFEMNESITIZRELHENH D
b, RBROMRIEENICEES kit s
v, TFEBESE, = b oRnREREELY
KL7zz— 2 ZRBHAOIFL T R 7 —REMLL
72, YG1024 #ki3, WP &I N2 WNGEFR
TIvOBREEEPHBICRET I ENTES,
WA % AV 2 /MKERBROF L W HEM 2R L 72,
R 5T 2 &, R DRHRFICHNT
ZENIR SRR L 2o L VR TE
£, H4 b7 2—s—bE=F) ¥ TAGD
ZEWTE S,
keyword . genotoxicity tests, micronucleous test,
Ames test

* A o L, REARFRLS F—

Hayashi, M., Sofuni, T. and Morita, T.*: Simu-

lation study in effects of multiple treatments

in the mouse bone marrow micronucleus test

Mutat. Res., 252, 281~287 (1991)

<7 AERERCY MERRIC BT 5, 50
DB ERET 20, HEHREEHORRELNT
—F %I, YIzvAarEiToR, ETNME
EWHELT, w4 A2 C, 6-ANATET
Ny, 7287272/ borr2lniz, 20
MR, MEoFRIZEL T, FnThosrs
SN MBRE LML e 2 ), Bk
FHME ORI CH b SR MEROIRDEIEIE, 5B
BN 22T 5 Z LACHB L 72,
keyword : micronucleus, simulation, multiple
treatment

MHATT 7V

Asita, A. O., Matsui, M., Nohmi, T., Matsuoka,
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A., Hayashi, M., Ishidate, M. Jr.*!, Sofuni, T.,

Koyano, T.** and Matsushita, H.*% Mutageni-

city of wood smoke condensates in the Sal-

monella/microsome assay

Mutat. Res., 264, 7~14 (1991)

T4 22 ) T CHPBOEREFEN2HITA S
nTw3, FEAMOITMIZOWTHERFEYEZ,
AXIF72EEAVLRERTHEL, EpofE
KL THBICENDHZ LAHBAL 2, T2, H
HPICEIN L ERSEEOEH EFEREFITL,
B CIERCEB 24T » 120, Hih & REENE
Raov=——WBHERELN L 72,
keyword : wood smoke condensates, Ames test,
polycyclic aromatic hydrocarbons

o) o2 R

*2 ENLAREAR

Lindholm, C.*, Norppa, H.*, Hayashi, M. and

Sorsa, M.*: Induction of micronuclei and ana-

phase aberrations by cytochalasin B in human

lymphocyte cultures

Mutat. Res., 260, 369~375 (1991)

SHBRMOMILRRFNE =2 ) v ZIcHEEe b
) v BRI B VLN LY IC ko TE T,
GRS BT 2ILEWE O RFE X EREICHET 5
2, V) roERoBEEERGR S 1 AIE & 2 BB
TREARERTILEYH S, BEMRBEREL <
BETILHOFHELLT, A 27 B%
VT 2 M ZEREE A FE» I T 5,
22720, YA b7y BHKIIERPRESH
PERT LML), ZOWXTENLDEEE
HFEICRT & & iz, & M rossR MRS
WTEREL T2, '
keyword : human lymphocyate, micronucleus,
cytochalasin B

* Inst. Occupational Health, Finland

The Collaboratie Study Group for the Micronu-

cleus Test: Micronucleus test with mouse

peripheral blood erythrocytes by acridine

orange supravital staining: The summary
report of the 5th collaborative study by ACSG-
MT/JEMS - MMS

Mutat. Res., 278, 83~98 (1992)

AR E RS - WILE R BB /MG

BRI 7 A— 71 & 53 5 BHERRO Y= )
— WX TH b, AIEFFRE D KR S Mutation
Research 504515 & L THIR S Lz, FIEHF
RiL, #ERn=7 G E RV B/AMGRRICE - T
EbdHEELT, TZ7)IPrAvy 2Bk
BIEIC & MM/ MERBREBEOFM 24T 72, 46
BEIAERILL, 23T EENILEWEIZ DWW CEHii L
REH, ZoF L WHEOFRESTRE L,
keyword . Micronucleus test, Acridine orage
supravital staining, peripheral blood

Iwakura, K.*!, Tamura, H.*!, Matsumoto, A.*?,

Ajimi, S.*%, Ogura, S.*2, Kakimoto, K.*?, Mat-

sumoto, T.*? and Hayashi, M.: Micronucleus

assays on 5-fluorouracil and 6-mercaptopur-

ine with mouse peripheral blood reticulocytes

Mutat. Res., 278, 131~137 (1992)

BABRER S - WABWRBRSHE/ /MR
BIREIFR 7 NV—7I L 558 5 BEEBRO—RE
LUThN LSRRI TH S, T MEEHEL T,
MEOFIDIER L LT7AAar S et s 7
FZY oW TRE LD D TH S, S HITAR
LT, bEpE MR L 3 BRI o
LT, T8I +IT+EN T 5 Sy
BT OWTRET L 28R, FOWEEIRS
.
keyword : 5-fluorouracil, 6-mercaptopurine, mi-
cronucleus test

*1 HAIEN

*2 W RRAR S

Kishi, M.*, Horiguchi, Y.*, Watanabe, S.* and -
Hayashi, M.: Validation of the mouse periph-
eral blood micronucleus assay using acridine
orange supravital staining with urethane
Mutat. Res., 218, 205~208 (1992)

H AL RIF S - IR RS/ /IMER
BRI 7 N~—T7IC &k 55 5 MERO—I &
LTAThNLIFRwm L TH B, =T MEEMEL T,
TV ErERG, T2V A vy ORBERRAE
B 51X /MR BR 03T 2 CD-1 /B L v
BDF 1 RN =7 RI2DWTAT- 72, Ko
IEDOMBUI BN ZN L B L ¢, #924 FriE
N, BEEH S CHBEENESICL Sk
HEIL 7z,
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keyword : urethane, micronucleus test, peripheral
blood
* Rl BT R R

Hayashi, M., Kodama, Y., Awogi, T.*!, suzuki,

T., Asita, A. O. and Sofuni, T.: The micronu-

cleus assay using peripheral blood reticulo-

cytes from mitomycin C- and cyclophos-

phamide-treated rats

Mutat. Res., 278, 209~213 (1992)

AAIREI L RIRES - WA RBR B /MR
BRI — 7 L 585 MERFRO—ER E
L TATbNIZRRGRICTH B, KMo/t e
FReT oy b CIIBEE TR RMER & LTS B
HanazonT, AMEBROERME L L TiIfd L
WEEIRTWE, T2 o rdvy Pakiag:
FRWRZLIZED, RAROIROUEE» L (o
M 25 EEE 20 ), IFEICHE L HEROIRD A
FPEENBETLIZETT v FOFMBIIBWTY
MEBRENREID TR TH 5 Z LATRENTL,
keyword : micronucleus test, rat, peripheral
blood

KR BIIEG)

Yoshimura, I.* and Hayashi, M.: On the use of
historical controls in the analysis of labora-
tory data

Statistical Medicine, 10, 839~841 (1991)

1989 fE 9 Riz 7 T > A yo%1) THE S 117z Sta-
tistical Methods in Biopharmacy, Satellite Meet-
ing of the 47th World Session of the Interna-
tional Statistical Institute, Paris ?7'a i —7 4
7T, HHBBRORRT— 2 F AN BT T
LizHlz, WRT—Z2vhicARIcHETE 52
IZDOWTERLLHXTHDL, ki, v7A%H
W B/MERBERICEL iz, TRET—7oEEIC
FELTEN, ZhE) EHATEZEIZLY,
5 = R S AR AT B NP T DR A
keyword : historical control, biostatistics

* BEHBEAETLHE

Ueda, T.*, Hayashi, M., Koide, N.*, Sofuni, T.
and Kobayashi, J.*: Preliminary examination
of the mutagenicity test using embryo cells of
rose bitterling, Rhodeus ocellatus ocellatus

Chrom. Inf. Serv., 51, 12~14 (1991)

WEER, KREROMILEGRRNE=F )T
DIEE LT, B %E A3 hEic2»T
Bt L7z, BERDBKRRIGS DT B4 ) 73
Z 4> IEAV, RBRERDTERSE, PHEE
DB REROMEEIESELIZL, AT
nE, (KRN, FEEHEAERE TR ERL
7z, pfatorEE RE L Yo, SEEHMEICE
AR EEL 2, FoER, AHORKRHE
EHW2ZEiREY, ERkDE=FY > TDT]
RetEpURIE & 7z,
keyword : fish, biomonitoring, water pollution

* EARE R

Asita, A. O., Hayashi, M., Kodama, Y., Matsuo-

ka, A., Suzuki, T. and Sofuni, T.: Micronucleat-

ed reticulocytes induction by ethylatin agents
in mouse

Mutat. Res., 271, 29~37 (1992)

TV ALy PBERPEEEHVECT A
FHMAMERERIC L ), =Sk EERES
WEtL 7z, 6Bz F bR AT 2{LFWHE
AOTEBRLZHERIC 700 FY e RS
VR ARIOIMGEERE 2O 2. £0E3 T,
TFn=ruvR#H ENU)>zFr=tuo=tuw
V7 7P=vr (ENNG)>ZF N2> ANKRVER
(EMS)> 25040724+ (DES) DJETH
o2, F72, S{iAYEWVENU & ENNG /4% S
NEWEMS® DES & ) bIKBED SR EFR
THZ LML,
keyword : ethylating agent, micronucleus, S val-
ue

Suzuki, T., Kohda, K.* and Kawazoe, Y.*:

Potentiation of bleomycin cytotoxicity by

polyhydric alcohols

Anticancer Res., 10, 97~104 (1990)

LB K DML TH 5 V9B L UL
1210 1= ¥4 % bleomycin (BLM) #ilast:il,
7 ea—AnFEmc L NFLIHEEI N, I
i3 BLM # 214Kk T & 5 peplomycin & libromycin
IcBWT HEBH SN2 HY, adriamycin, neocarzi-
nostatin, paraquat, hydrogen peroxide, N-me-
thyl-N-nitrosourea 7 ¥ DHIBITE MR 12 ¥ L T
IR AL N o 72, BLM 3K R R5E
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AT ) ea— Ltz L, OH#EEZ 2% WL 3
L EF 2 ST V2 —NEUZ DT HEED L L.
[*H]-peplomycin DH#B~NIWN A AT 7)) £

—NADOEMC LN bl o722 &Y, BN
B AN = XL E L TUII Y AR DKL DZER
&z Liad, Ehhrlich BKEHBEZRBBL 2=
7 Z2HY 5 BLM ffE@ashRiz, 7Y xu—ni
S ) 2 ) P ofFRic L Y BRICEEI AL,
Rl E o BLM icxd ¥ 25813k & (, BLM
Hphicl~N, 7)) va—t1.8214, =)&)}

—NT L8 IENERBERI L Nz, T b DH
RED, SR AR RO BHA~DIG AL
Sna,

keyword : polyhydric alcohol, bleomycin, glyce-
rol

* A B W SIREEER

Suzuki, T., Kohda, K.* and Kawazoe, Y.*:

Potentiation of bleomycin cytotoxicity in cul-

tured mammalian cells by high molecular

weight polyacrylic acid

Anticancer Res., 10, 1001~1004 (1990)

SEFRMNE L 1210 5 £ OV 79 12349 3 bleomycin
(BLM) o#faii, SaF@ERE LTHmS
NTWBEY)T7T 7B (A-119, 4rF=& 900 J7F)
ICk NHmE N, ZoRRIE BLM BEEKTH S
peplomycin & libromycinic BW T L EBH LN
A5, fiosPERicB W TRBESD SNk 72, Fi2,
RYT 7 ) ABUNOEGFILEWB LUV, 418
10 FLUTFORNT 7 ) NVETIERSEFEH LMY
- 72, [*H]-peplomycin O~ DHL Y ;A At
A-119DFMIc E VB L k7228 kY, 15
RBsED 2 A =KX & UTUIWY AB AR D
EHE 2 b b, HEHREENHIZIE, M
fa & FEYyp# vortex I XV —IC THUIA T HiR{ED*
WIRTHDENWI ZENHLE o7z, BHIARE
BoKEr & LIZHIRIZEE 2%, B D
Bl A CREIZRIRBIN, BHIABT CITEY
FHRVERWTOHBBEENREIEL L -2
&N, BizARCA>ARICZGENEEIE E Ty
5EEZ N5,
keyword : polyacrylic acid, bleomycin, cytotoxi-
city

* Bl BT SRR

Suzuki, T., Tamai, K.*, Kodama, Y., Asita, A.

0., Matsuoka, A., Sofuni, T., Kurita, M.*, Oht-

suki, H.*, Hiwatashi, T.* and Hayashi, M.:

Micronucleus induction in mouse peripheral

reticulocytes by 7, 12-dimethylbenz[aJanth-

racene

Mutat. Res., 278, 169~173 (1992)

Tz ALYY (AO) BAFR T4 F &AW
D RM ML /MERBEEIC D W T, 7, 12-dimethyl-
benz{a]anthracene (DMBA) # AW, @#BE D
BHEZHW/MABEEORES2LF 2 2 D08
FEBIZ BV TSI RET 24T > 22, CD-1+7 X
iz DMBA 5-80 mg/kg # BPENIRE L, 24, 78,.
72, 96, 120 RefEIIfLIC BEBRIG & 0 PkatiRm L,
AOBATRAT 4 F hic THBERYmZEL, M%
AT 87 MERD M BUREE % 8RS Tic CRlE
L7z, FRICEHZ AV 280/ MERBRER TV
FERELR L2 Z A, AMEE2HET 2ERLRD
WBHEIXIIIZFERETH - 2. DMEBBLOBIEE
16, Rt TIEERHPICETAH LB M
iZhotz, Fio, BERICE-> CHPMERBOE—
7 EIZORMPETEMT 2720, BRNICAT
dose-response 3R > 22 RTHER E - 22,
SGRDEERT, AOBHATA FrHwi/I sk
ETEMLICATbN L 2B CoT— s nE3MES
Bhrolzz & bd, ZOFEOERAEIRENL.
keyword : micronucleus test, 7,12-dimethylbenz
[@]anthracene, acridine orange

" ORERAEFRE R

Sasaki, K.*, Mizusawa, H., Ishidate, M. and

Tanaka, M.*: Gene transfer into mammmalian

cells by rapid freezing

In Vitro Cell. Dev. Biol., 27A, 86~88 (1991)

EFTYHE RN E{E T DNA #1212
THBITIE, DABRINL T AR, BEE OV REH
LEPHLNTYS, LAL, WL LER~NDE
BELEETEOUTLLES L HFETIREN,
SEEVESLREL ZHHERMRE I HE
L7z, 403 BALB/3T3 fifa % ik B H CaEAE
L HRERET 58 T772 3y FDNA A
WYAZH 25 E ) »F~7z. DNA DHa~DR
AARIZ pSV2 neo 77 2 3w FEIEWH G 4184k
HITEEL 2, £nkREEIC DNA A5k H Y
RENDZ Lhbhofz, BHEIMORE LR
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PPMAEVILE L nizd I VLR TWHEET
HrEFZ5.
keyword : gene transfer, pSV 2-neo, BALB/3T3
cells

* KRR F—REHFRET

Yoshida, T.*, Yanai, N.*, Kawase, M., Mizus-
awa, H. and Takeuchi, M.*: Characterization
of fastidious stratins of Mycoplasma hyor-
hinis isolated from cell cultures

IFO Res. Comm., 15, 5~14 (1991)

Wigocs 72 FEE I N2 MEtk, F111 & Lovo,
t W 2L a7 T X8 L (NC-1,
NC-2), BHHFEREREL I 2HDN—IET S
HECTHEEL oo q o077 XentEE 2~/ i
24 275 X<k L3 M. hyorhinis fi#F iz X L T
FISL @i <d 277 XoZTHAIL b
o7z, IhbnnfERII4O4HEL 72 NC-1, NC-
2 o 2 f&¥Hit fastidious M. hyorhinis ¢ R & vk
DL M EF->TWbZEEHLPICLZ, (1)
SM5rEE L 72w 4 277 X< M. hyorhinis DBS
1050 & KL H: 7712 538 M Btk BHK-21 (C13) o
MW EERTLIZ 2R3N, Q5 EIGHEL 72
24 377 XeEr LMl L&A B L Ulask
JBHE B D SDS-gel BEXAB) vy — > B X 1F Western
blot D#5%13 M. hyorhinis DBS1050 # % 1 & B <
—HL TR Z RN, TNHITNTM
hyorhinis BTS 7 & —3L Twiz#', HFTHER
LRLN BVSRIGHEL2HO2A 377X
@ nucleoside phosphorykases |3 B5KENE THIE
L 72 #5212 M. hyorhinis DBS 1050 4 o & I3 K <
—Z% L Tw72%%, M. hyorhinis BTS7 & 3% -
Twiz,

BENA 277 X THML T wWiEED <
4377 X2EBHTERETH L LENTWEIE
BETOLRHENLWZ 25, TRIZEL DI HE
DRI UBETHEZ L ERBEL TS,
keyword : characterization, mycoplasma, cell
culture

* WFEBEBTZ2RT

Honma, M., Kataoka, E.,, Ohnishi, K., Ohno,
T.*!, Takeuchi, M.*?, Nomura, N.*® and Mizus-
awa, H.: A new profiling system for cell line
identification for use in cell banks in Japan

In Vitro Cell. Dev. Biol., 28A, 24~28 (1992)

HLL AL 22 38 VNTR 5 4 70 &1
2§ DNA 7o—7, ChdTC-15, ChdTC-114,
lambdaTM 18 i= pYNH 24 %/ 2 4 FaXi % A4
b TEEEM AR MG 2 & ML L 72, DNA
T4 =7 FERT TIC Jefferys Hi2 & D
HEINES FELNL T 2 FREIZLIEEL
HE>EETCH S, FHEHERLAE7—713
Jeffereys & L 72235 26BF I M2, F 0L
SN2 — 7 GIRIEFIRS 2 G, BELR
FHFETay b TN T4 = 9 YHTRRE U
S0z, ZOFECINHEERDEREL TNV F
FRECKREENDL Z & s, BEGEEEIIIE 45
Thb I ermEns, EREENTREI TS
SHolakE ZOHETHE L2 & 2 AR &
ba=— 0k g —r 2O ML L ko T2,
I/, ZThECHelafilanRBA LN T
WL DhDMBERIZ DWW TIZB 5 A i HeLla fifd
Ef—nref—r %2R 7o.
keyword : human cell lines, identification, DNA
profiling

*U FGEERFSERT - MEIEERAT

* UDSSRENT R AT

* HAERERKRY

Yoshihara, K.*!, Itaya, A.*!, Hironaka, T.*,

Sakuramoto, S.*!, Tanaka, Y.*!, Tsuyuki, M.*!,

Inada, Y.*!, Kamiya, T.*!, Ohnishi, K., Honma,

M., Kataoka, E., Mizusawa, H., Uchida, M.*?,

Uchida, K.*> and Miwa, M.*% Poly (ADP

ribose) polymerase defective mutant cell

clone of mouse L1210 cells

Exp. Cell Res., 200, 126~134 (1992)

= buY Ty olEMTEc L) iKY ADP
1) #—Z (poly ADPR) K1) » 7—vwXiHitk% =
7 ZAEFK L1210 il 54083 5 Z ickTIL 2
(C1-3527). AFMBaMR TR & 7z Z DEER DI E
REHD 8% TH Y, BERoRIMHERIN, &
LIz, RIFROMIMME 2 BRIKEI L 22484 T 2/
7y P ETHRALHER, ST S N s ARRER
IzH13K9 3 113kDa x> P RIWAHEER I L7z,
& hiz, RitkL SAEBEREFMIRML, 132/
Tuay ek DR EE, 4 F s 108 KDa
AL Tnizd 2, B ToBAREIRE L
THBICIE T L TWwa Z ALtz &
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o & 1105 (1992)

2, ERBERIZEP AR £ AU Bl L TR ST
KELSHML Tw/z, L L, NADIC#T %2 Km
fiti, =7 2> % AERH, 3-aminobenzamide iz
& HIEMERR L K IXFEKROBEZ L EDL w3 2
LHTRENIZ, F7z, R (C1-3527) i3y
R EDMET L, BARSZHESBR A1 NADase i
HORFIIW AL TV 252, SETTH
PolyADPR 1Y) X 7 — &0 WEIF EF ARz
LRTHRLTWB Z EaRaEni,
keyword : mutant cells, mouse L 1210, poly ADP
ribose

! ERERAE

*2 SRR

Honma, M. and Ishiyama, I.*: Application of
DNA fingerprinting to parentage and extend-
ed family relationship testing

Human Heredity, 40, 356~362 (1990)

DNA 7 4 v =7 » F &0 ZHEL Lo m ik
MEOTEHIC VAN TH B L ERWEL, ZaF]
Bt BEHEEE RkOBAZTHRELL, I=2Y77
4 L OFE B THRESL q L E EHRTFRHT
DNy FORE—EL Pp=(1+q—q?)/(2—q),
* AR LT3, Py=q2—q) &HHBI N,
BFDEHTDNA 74 =71 > b TO—KT
250 Fofis Pp # BN T A—F LT3 21
GATIZHE) L TFHTE D, T bbBEFHEHTnA
Hr ARy FH3—FT 5% (Tp) i3 Tp=nCr
Ppr(1—Pp)n—r & L CEt55T& 5. RERICMHBAR
To#E (Ty) X Ty=nCr Py"(1—-Py)n—r T
5, ZhiVzwter27—nX»bLEEHER
(W) i3 W=1/(1+Ty/Tp) & LTKHBZ &a*
TE%, ZoOKEZMMOH LW 3 MEBROHEC
HT 2L TE S Myo7 e —7ic %%
DNA 74 >7=7) 22k ) B FEEIR
FIHALZHE, BRIELWRICHHFTE 3 Fi5
EHEEIZ 99.6% TH - 72, %12, Mk, R
B-HoBGRoOHEIC B W TR Z N ZIFHE ER
H99.7%, 82.7%h 467,
keyword : DNA fingerprinting, Blood relation-
ship testing, Bayes’ theorem

* R K ESYR

Suzuki, T., Sarai, K.*, Kohda, K.* and Kaw-
azoe, Y.*: Potentiation of bleomyecin cytotoxi-

city by high molecular weight polyacrylic

acid. II. Involvement of rapid conformational

change of ployacrylate

Anticancer Res., 11, 953~956 (1991)

KREBIzEFTTRERORY) T 7 VVEBICE > T
bleomycin DA EATEHI NS Z E 2 EL
A5, ZOBERY T 7)) VEBEOHGEELIEE Tw 3
ZEVHL P E T 5T, WMEHREIANLDHITIE
Vortx £ X% —ick a8z A®EICMZ, Catr,
Mg*t, Bat* &\ o 2 2Mfi& B A & > BFEH L
HThbZ Edbilrole, TOZLEMELT, 2
EIRA A DFETHIZA24T) 2 Lick D EY
T 7N NBOEEEDE S B 2 L HEBREE O
TlcEmRENSE, ook ) hiiER ke
L72®Y) 7 7 ) VEEIZIZ, bleomycin DTN
FEET ARIRIIERL Tz, ZhbsnisRLD,
WM RABUCIIBUHIA RO R T 7 ) NEEOER
EAEHBEE L T b Z R ans.
keyword . conformational change of polyacrylic
acid, bleomycin, divalent cation

* AEEW SRS

Nakadate, M. Hayashi, M., Sofuni, T,

Kamata, E., Aida, Y., Osada, T., Ishibe, T,

Sakamura, Y. and Ishidate, M., Jr.: The Expert

System for Toxicity Prediction of Chemicals

Based on Stucture-Activity Relationship

Environmental Health Perspectives, 96, 77~79

(1990)

PR BICRFEL 2 BEBEEN 7 7 7 P T— 5
—ATH BN FaP HNT—I—=2 %A, K
EIEMAHBIC & 2T WHER—A L AT L% 1
FELl, BATFUYRAT LR, S, AaVHNT—F
~N—2Z, BETHMEBLEY TSR T L8 & U
THRIHB S-S AT LA THERE N, FHICET—
F_X—z2ho> WLN BEERES &L Ve cEong e
H&, TS, BRRENELAME, HEeRESFEH
v, HEPAEICII ARG R AW, ARICB W
T3, BENI Y NERATH AV AEREE
M SHENTRREHEZ L T, 2%t KAUS
ERHOTHESN—2BL 2, AT AT 2 TOR
ALNFER, WXL LENORETT A LARRTHOER
FEHEZTRUTEZ2ZL2HLRPIIL 12,
keyword : toxicity prediction, expert system,
SAR
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Fmfgd, A% i RFVET I /BEO7 S

/EBonv bS5 7RICE DHERER

EsRmIrse, 23, 179~184 (1992)

TI/Bruw bt 77 78S JP XIGH (1988)
CEFRICRAE N, FiEE 9OHOT I JBOME
B “fhoor7 3 VBT CHEL, Bgseet 77
7 (TLC) kR e Lz, JP XIN#H N7
BOT I JBIcZ CGERT7AX = BLUFad
YIZOWTLREET- 228, ThoRRIP X B
LU JIS BB OHIRT 2 B Th-72, PNT
F7rrBLUFRL T RRW MO TEDT I/
BT 0.3%UTOMBENTRT = /BI»RIBI N
o, BT I BB BRI ARREE -7
FREDESIcHESI N, TLCEE KL, T
I/ B7u= o 7HEOREIREC, EUE
Thoiz.

UVB IR HPLCEICED Y77
7> OMERREZINAT - 28R, T2/ B7e~
5788 U TLC B2 TR E e Hh
SRy rbbsT, 5~6n UV IR E 2213
MR S Rz,
keyword : amino acid in JP XI, purity test, amino
acid chromatography

A it EARAES, AR Y, AR,

MNE R CELEY PLBFERD o-B LUV m-

Tyrosine BRI THRIZEOXE

FAEMERE, 111, 546~550 (1991)

HENICERENI % %G L 2Bofih o m-B
T o-Fur v ERAVEEBIZOVTHRF L, €
LEy b & 0.1%5ERS % S L ikE K T 13 H
BLAIE SRR s 2L 2825, ks
kNt o-BLUm-Fal ryr EROMWE
empEEH LNz, o-BL U m-Ful ik
IZBI5- L Tv 2 KBILEERICIIZ L A EEEE 5 2
Lo, BEBBIOHELUT RN B
RIZOWTHARLZEZ S, f3FICFRICEREN
TN, FRBTOTRAaNECBRERIETLT
Wiz, ITRLDERIE, EERNEBIT 5 0-BL Y
m-FuolrEgRE L OKBEEEZNEET S
nofbiz, FERERNKERILEIGIC T ( R OFF
TELHERER L7z,
keyword : guinea pig, o-tyrosine, m-tyrosine

* RAREERLRY

Fujimoto, S.*, Ishimitsu, S., Hirayama, S.*,

Kawakami, N.* and Ohara, A.*: Hydroxylation

of phenylalanine by myeloperoxidase-hydro-

gen peroxide system

Chem. Pharm. Bull., 39, 1598~1600 (1991)

Txos—F kL - —BlRRbRERICL) 7
2= VT I7=vi3AkBILE N, oo, m, p-F U
YHERLE, FuirosRiREGREE I o
N—F XL F—LRIKIEL T, BREIGRICE
WEED 70 A A > 2HMT 5 & AKERGERK A AT
My a0z L TERETRBRI L. ARIERSB
YrrantrrEEmLRcBitaFer
ERBEREFeoX AT hnBLUR—1—F %
¥ FT U NOMRROFMC & 0 EEICIH S
2. THLDERIY, 70T 7= bF0
SUADKBGIIRRIER D bR Lz FaXx
NZZAMTE DL EHEEEL 72,
keyword : myeloperoxidase, o-tyrosine, m-tyro-
sine

* RARERRbR A

RS, B0, PREET, BRED
EIEEEEE e, QUSRS BFYDIBEERR
BREHD GC LU HPLC (2 & 3 2 HTEDLIER
b, 37, 480~488 (1991)

FTD-GC 35 X - UV £t HPLC i & 2 B2 tE
o 9 R 0 — F TR0 LB 24T 4% - 42,
2xy7, Youwnr, Y=aury, 7ot N
GC THSMRL THETRTH- 2. —7F, T77
u—n, 7% 27a9—ni3 HPLC TREARHETH -
7z, BIEEMEIC oW T, —Ec GC &g
HHPLC 3L ) L 80D » 7o, MHEEISEE
BIEMO S WEEP DWW, #F74a70=h
777 4=k VREBT 5 & GCETRUETRT
H o 7255, HPLCETREIETRENEE DL H - 72,
keyword : post harvest application pesticide, gas
chromatograph-mass spectrometer, high perfor-
mance liquid chromatography

*ORhE AR R T

*2 RERVF ATl AT RIS

hREET, TRESN e, MEES, &
AIE*, PEFMLr, A B, FEEE
U EEEREE (XA YL, 2—-0EDL,
AYyFREYLELUS Y PYDIL) DTy I
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B3 DISROHERICOVT

#itAbaE, 37, 418~425 (1991)

Dy, Eu, Yb B X XY ity % Wistar R
oy HicRoiks (1EERS) LBanfaEs
Pz, T b REBRET-THERL, ALBULHR L
LT100mg/kg UEME) Hbvitlg/kg (BH
i) D 5% 7 FosaEERREL, £FLET
ok - Rp~odits L odm, FE, BE, F
BIUBBA~DRE RIS 20MHR (EHE) 2
gz, B5 LA EEUTRIE, RARRE TRS
%4 BLLRNIZ92.0~98.4% %%, A5 TTH
PIWIC 93.9~98. 4% e Fnip~geilt S /e,
7y P ORPE X CERE, LW T hof
TERIBBEN o7z,
keyword : rare earth elements, oral administra-
tion, excretion

* IR ERIEET

hREET, BHEBNW2D, SHEESE, &

AIExC*, FEHMILY, & EEUR,, PESES

B EITETEOEGREIIHATIHE (52

#) BRARSEOSX7as 96 (Dy), 21—

nEYL (Eu), £vTFhEDL (Yb), 19 b

Yoo (Y) o5 o358 8L U

o doklia

Bitiba, 37, 489~496 (1991)

Dy, Eu, YobB LU Y niftthz, 5 bich
THLHFEE L Clomg/kg RAE) H 5350
mg/kg (GHE) BRHES L 2%HEn, &% L
HnH AN/ B & I N a8
DWW, UToREE2137:2. OBR5#%8HED
T HENFTEL BRI, &5 L 18 0T
FOBEB IUBL»DLTHR, MBBIUET
Hot, QEMABRES TR, YORMKSE X UK
TOMEB L UVETESLIVYbOKRBEFFD YD

BESB L B~ OFARIMOTTHRIC NG - 12,

BHBRECRWTLY, EBHERSIC A
DEHERIEL, BNOEHEERIED - 72, QA
B#E5 T3, BigicoW T Euds L Yb TiEEH
ZLBLIIAD LN - 2%, Dy TRREYHDIL
Ky, Y TCREWNRAEB L7 77—
SHED LN, FRTRESFEHOERSICLD

BELZLRBH L NL D - 2, QFAERRS T,

MERERL, RYERASFEOEE @D L0k,

keyword : rare earth elements, intravenous admi-

nistration, spleen

* BRAERHE

pRMES T, ER(EFIDWR»Y, HERTE, &

ARIES, FEHMalet, A B3R, B

Ert BEEES  FrETEOERSECET

3R (FE3)) BRARSHOZZTOS T4

(Dy), 2—aE9 L (EBu), {fvTFHEDT A

(Yb), 4w PV DL (Y) D5y PoBF3K

AIBHEE

HrtEqbsE, 37, 497~506 (1991)

Dy, Eu, YoB LU Y n#iflbhz, 7 FicH
HROLH &L T 10mg/kg BIRABRSG L 2GE&D
T - R~ odkitt, mAPRES X CHEENGE (&
HiR) %514 45 B TOBRBNELIZOWT
P, UTo#R287:, OF2PEHRIIR2ICE
PABEit X, THM DR~ HEMEIL 5.4~
18.4%TH » 7z, Y 3 p kit fiuc e~
ol Bhb i, WInofLEutEL RS
Nich -7, QuurbnHmEFTHEIZ, wWIndidiz
1 HERIZHRL, i Y oikEE IR X
TRy olz, QP OB LFTHNBES L U5
MR E RSB~ 2 0B CEE -2, B
B ofmEFOLENERKIL, Dy, EusXUYb
TRB/ERIHETHRE L -2, Yidfizk
NTEELDETH ), ZFRICHEmML 72, BNDE
R AHE LERMIcHNEm 2L, Yooi
hOERBEIIME ) Ed -2, FiE L IR~
D F A L BITH OFERERITED - 72,
keyword : rare earth elements, intravenous
administration, distribution

1 EREAEBGHT

*2 KRR SRR

ERTE, ENO» ), PHEERT, FEBEEE
BIDAEOREPONBERFERAINIBRFEDS
iy

frigeE, 33, 23~30 (1992)

A DR T ORI S 15 KO
A& fE L7z, DP, OPP, 2,4-D (2B CHl
HL, GC-MS (SIM) THIzEL:. /2 TBZ, 4
=W, X IBLWsec-7FNT I VI
HETCHMSMHL, 853 23RSt a
HPLCTHIE L7, VEVYBIULVEY P2 —2X
I THEBORIES lppm L 12 & & o EIREIS,
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FNFN60.0~104.8%35 & 17 67.3~96.2%ThH -
2. FLBREBRARZZEAEN0.006~0.06 ppm B
L UF0.001~0.01 ppm Th - 72,

keyword : herbicide, gas chromatography, high
performance liquid chromatography

BHNWH Y, RS, PREXRT, PREER
B AV IOEBRU 7L F773M4MIE
B3 RNEREHAREOHER

gt 32, 128~136 (1991)

e Ly ic g (KX bo—2 ) RS
NBMHMED B 3 AN RIEICOWT, FFlE i
MLBERRICBITI2HESR, T NVERIC L - TRE
L7z, NVl ICBREREBEREZMEFL TCI3A
MEBRARFLLBOREFRIE, Y700 K2
(DDVP) 0.03%, 7uvw7wv7 7 (IPC) 37%,
7alt ) RA 46%, BV MY EES2~35%T
Bolz, FREMATVFT7I4IMIL 2HDE
F¥IX, DDVP 0.1%, IPC 1.3%, 7w )ik
Z27.7%, VY B4 5.9~10.1%ThH - 7z,
B, TRLNBEIHEIC L > TI9%L EBRE
¥ (AR
keyword : potato, pesticide, post-harvest applica-
tion

MNERE, BHNO»rY, PREXET, RH I,

it BF, PEEES, skt - FPD-GC (S

LBBREMROSAN KL BLU MY 2aNE

Y DR

sk, 32, 328~335 (1991)

BEWTDCZANVK Y (ZFAFF 2 EY) &
Z OB (VALK P ARy, U AL
PFA—=N) BEUMY 72k FPD-GCIC
X5, RELSTEEERL, 51 BEWICD
WUEBERAR 21T -7, Alcy 2k rBE
CrYZ7unk>0.lppm 2&HML 72 & & DRI
WL, 60.4~93.5%Th -7z, 2 b5 BENEAE
2k 2B R, WTid 0.001 ppm Th - 7z,
keyword : disulfoton, trichlorfon, pesticide

* BERAaASTEY F—

EfNw» ), HERS, THERT, SR
BIHISoRINEEERAL-EEORRE
Eony 7HEINIBIRICE T 3ER

AfEEs, 32, 427~433 (1991)

T RIZIBEORELNESE, RERFY
oy TEITAOML 24T, BFEEEZRE L X
* 7 IERERER R U gy TRITA~OIMTE
RICBWTHESHIICEL - R L A 7Tedt>
BRFCL DL, mIic L 39.5% & % - 7z,
v b rEa? 9 b cinerin I & pyrethrin 13
B L DI RIKED - 2P, cinerin 131
LA RS, jasmolin LizdEmL 7. vy 7
TSI L 72384812, jasmolin 1ML, £
Ao v b > Zlgrid 51.1~T1L.T%ERTFEL 72,
keyword : cherries, pesticide, post-harvest appli-
cation

SH IE, i BF, GEEEE, FHIMR—,
SOREAF, RREBRT, BMBIEL, XEREY, &
BEESRY, MHE—Z, ARESY, FREES,
B H OREEE, B ARBEAIS, A DL, H B
B* J=—FBF—-XORERIBIZFER LTS
TAEVIECBROBENUTHRDILE
A, 32, 389~401 (1991)
F—XicHwhF =L (NA) BLUvL
i (SO) »13:8F TolfEEic BT 2 8%
M, FHEEB L OB URIFRIC D W T HERET L 22,
NA BLUr SO BEEB L CRERAETHRML 72,
SO I3 FEH & OB~ EE L 7245, Na 3 &REIC
LFol, BREREPUORERNE X ERE
P RDESBRESZEHRLZE A, NAR
SO M 1/100 |EET, KEEREBEEN /S BET
RENREERL 72, BEL 2B R» U0 E2HE
ZRIZEL 7.
keyword : natamycin, gouda-type cheese, preser-
vatives

U HENFLEERSATER

2 EEFLEW T — SRR

* {3 RIS A AT FeRT

Ry AN

*s EMOKEA M BB AT R T
*& () B A [ PR B 5B

i OBF REOIE, NE-#, EEETF, §

BEES  9—be—hOBRIEARERERDR

&t

£, 32, 504~512 (1991)

2—t —hoBB{tk#E (HO,) % TLC TH
L, BEEEREHWCERT 2L, &
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51105 (1992)

BREREZREF L, 32— —8H#E» 53 HO, %
BB L2, £o—b—Er5i3RBELEdr -7,
F) oy 7B CHE L2 ——Bida—k—
A=A =i L T H,0, &AW & -7z, Ez,
A=t —ENFCHENR & Iy HO, 5K
ML, ABICRENHELZIT - —
SRS ThbY  akl, /Juay B 7Yy,
A7 x4y, a—b—BBLUXFES L HO0, i3
MBE NG -7, a—b—F LEERZ, TV
LTEBL 2HD 5 H,0, P & sz, Fizidw
BL 72 32— —8h 5 D H,0, DRI s
) Ehr o,

keyword : hydrogen peroxide, coffee, caffeic acid

* @ H ARG 2 7 —KRIRSRr

AT AT, ST BT, RHEOE, #EE

BEY BRI - LVBRERICE U 2 EREER

ERRE h—N7 1 v —RDLLBRRE

AR, 32, 434~438 (1991)

AR —nAEHRIC BT 2 RGRED 1 DICRHE
BRBRESH 5. ZOFEIZHBRIEE 135 Tok
HEwiROBHZLEL T, FLERF—ILVE
KiTBHEAKRE <, ERET > r— 7P THE
T LRNREFNFENER, LWEHEII TV X
BEL L, —HA—NT 4 ek, FRTHER
ICEBKGNDAEEET LI ENTEDL, ZNDZ
L LHRBRENHRAEIC W T BRI 21T 72,
FEORERA—NT 4 ¥ % —HEDFHLRRBDRGD
HEL S FHE L RRMEL N,
keyword : food coal-tar dyes, loss on drying
method, karl-fischer method

IWHEEET, =HECAY, hRBE, 2H

IF, FEEER 4 Fvyosavw b3 74—12&

3EES —LEEDOELY, FEE RIEHE

UravithoRBEE ’

AgEs, 32, 548~552 (1991)

F7Vv ot —FRDA A Tu~w b T T7
(IC) 2w, ERZ—NEEPOEY, HEE,
BALMIR U I VAW D R ER FAT > 12, A T Al
HEORY 25V o BIE%R, BEMEICA A 2TR
W, RERBCERBEERMIFL A2 1000
pg/mlOBEOIERAEBLE, GAKGIS R
1045, AFEALS, RUREEG25IEbF
P, BRERF Y74, BABF Y T ARYS

ik PV T L EENEFN 1O ug/mlBINL 72 & &
DEILEEL 89.6~106.9% & RIFTH - 72, F7z,
ERENTHRERAGRFO LEN 4TS F iz TH
HLIZEZH, HEDH LR UHEREIZ VT
NOFR L FBICHE L 72,

keyword : coal-tar dyes, ion chromatography,
anions

* ZHRALF TR

BAIEN, KEIEEY, EEER, MEE,

HEIE#H*, FEIELS, FHREEER ATE

= ARhNERELURRERORMKNSH

i 1= 4= cd B A e &3 ]

EAbe, 37, 542~551 (1991)

RPN EAS—LVERI1E ZofngRt
RAHEE L ORREE 191, A5 4EORBNE
o2 ek L7z, BESHBIURIT IS
7 oic &) BEF e oE kg, TLC IR & ) ER
AT 72,
keyword : artificial dyes, natural dyes, polyamide
column

TR AR

*2 RRIRAGETRRRT

*3 R O AT

¢ )| R AT

*S HRERSLE TR IERT

* BRI

N E L, EEE OB, ARMP T, REH
3C, BIR &2 IRy, REBFE
BEER, BAREES "M FEHEIZLDR
MR OBEIEDRIE

TR, 39, 233~238 (1992)

BRI N4 A e EBEZ2HL CBHARL,
ZDFEEBE AW TEEAERPOEFRRROSIEEE
Bz, ASAFORSTIERER, HEREEOSN
DEEMESMAT, 85°C, 10 FHomEmIEIz & 1
BRI Y UTHIEL ., ALy v a—xic#E
BERUE b RS A RER (VI NVT AT b - Bl
BRER(TIn) WEEEE L 100 ug/g ML 22 & E 0@
W TND YR EERFTH- 2. kB,
A THOTIMHBRIZ 0.1 ug/g TH- 72,
keyword : free SO,, combined SO,, biosensor

AR
BT
0 BRAKFRLE
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ANREZ, R, NGRS 2 D RMER ATP

BEBZL LAEHRARAD in vitro BHEHERE

DR

kR, 10, 1~8 (1992)

FHoOERSEERRIKE L, 351, ALE%
FUERERFRC T LB LU T A0MIMHRA &
CHAINTWAEZ &b, FIHHTLATRZRE
LT, UYXFRMERATP vzt b8
I & DABMEORES 24TV, DITOBREB LU
wame A, ORRAESL LUzoiEoFERER
ND—DTH LHEMERRIL, REVGESEE L DY
A3, ROLERMBAEC X 2 Tanning {fEH D726
ITEHMEC& 2 vwifardh 5. ORmIR% ERSEE
EA X a— T2 EKE, #H EEOEEREE
DFTEFEY, BEBLUA > %o~ FREHIC
AL CHIIEN ATP VRV EFBICET 472,
@ In vivo B X 1 in vitro DRBRIC B W THEEZR
TRMA T LT T LM L R ATP v~y
PRTEE:, QHEANATP L 2EEE L
in vitro BERBREIIARORPDER CHEED
BHATRETH D, i - B s >R 4 Bk
ELTEHEAEDHEFHEIRL LD, Zotnd
EUWHOBRERFRE L THRBEEN) 5.
keyword : ATP, hemolysis, medical devices

ANFEL, FHHEE NEEZE  ERAAOT
YFFELURBE—Y LN ABERE RBKROD
RBfR—

PiEBs%, 19, 561~566 (1991)

EHEEIZ LD EDH LN TV 3 ERABIREEIC BT
LRM A ORARER, NREFARET LIZEHED
TNEEEE 2 AR DR E N T 2, FIFH T A
FRELANTERZITWLHUTORR LR EH.
D50CRTNCTORBEOMBMAKBRIAED 5\ i
121CHEoERmanEz L, KBEnL P X
> (ET) BIUEBRHEHEKD) 2N AERB LU
MG 2 R E, - ¢, ERMEORER
OFBICIZZ 0 L 5 gtk 4T ET 23481
THEDTHNTHY TR LV, QT LFERROH
BHMEAIC X D EER L)) AV A RIGEYE I,
ET s 3R%2WH (B-7NH>) THHI EH,
ET iR "8 LAL R3EiIC & 2 EER#ER L
m#Eic X 2 REGEEIC & DR T A L, QERM
B ET KB E ) ANV ARBRETITI IR, ETIC
W5ime LAL RETHABT 20BN S 5. OMK

BARICHRT 2L RBAMHE L B ET 28T
72D FRARTIMERRERN R N ENETH S,
keyword : endotoxin, medical devices, LAL test

R, TF H, KA M, BB, FO
i, GGz MEASRCLIR_V Y S
AW ESHEOBBIER 0BT

8%, 112, 129~134 (1992)

SHNEHFH BB X ) 2HERNBR
(0.05 pg/kg, iv) TREAIFLTHXFICEORS
L, BARH2RELZ. BEHFFNZ0.6~2.0g/
kg Z MBS & FBHC RS L 72, b iRV
IR ETRL DI KERE TH » 72, SRR
B L UNEERGIC LR RED b e, BERECH,
ARG, ARMASE, WHEFHSE L CHIFCE
ICIZREBERYEED b - f2,
keyword : traditional chinese medicine, antipy-
retic effect, bacterial endotoxin

Ema, M., Itami, T. and Kawasaki, H.: Sponta-

neous motor activity of rats after acute expo-

sure to tributyltin chloride

Drug Chem. Toxicol., 14, 161~171 (1991)

Tributyltin chloride (TBTCl) oiTghiEd % i
Zv b ERYWTRE L2, TBTCl ZHR#RE L1z
BOKERIL 1.6 mg/kg HEHTIIEAGIT T »
o 7245, 3.3mg/kg #EBTIIFL (IETL 2.
BEES (SMA) 2545 AMMEL 225,
TBTCl#&5-c & W B SMA ICidE bz A b
Throtz, Lrl, EBEIIHEL 2224 FHE &
UMz BT 5 SMA NDFE L WET»A LN, KE
Wtz 24w l.6mg/kg HE5 T SMAD
BETFrEgInk, DEokks» s, TBTCLIZ
SMADET 258y Z koW e aY), iz,
SMA, ¥ic# [ SMA DK T IZF R B o $i8
IR B LR E NI,
keyword : tributyltin chloride, behavioral toxi-
city, rat

Ema, M., Itami, T. and Kawasaki, H..: Be-

havioral effects of acute exposure to tributyl-

tin chloride in rats

Neurotoxicol. Teratol., 13, 489~493 (1991)

6.3, 12.5, 25.0 F 723 50.0 mg/kg o tributyl-
tin chloride (TBTCl) ## 7 bicfEn#kEL,
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ok 5 /1105 (1992)

HZE5EE) (SMA) B X fshuttle box # v 72 5
fF El & 5 (CAR) 2 A7z, fRIER ML 50.0
mg/kg 5 THBIMET L 7225, MR Tl
Mz aLN7h o, 12.5mg/kg Ml EniERT
FIRGRICHIEL 2% B SMA D ENKTH»E
AN, 72, 25.0mg/kg Ul EnZE Rz B
TRBERIHIE L 72 CAR OfTEDET 4 b 1L
2. INLDEE»L, TBTClD T v Meitd 3
TEIGEAI W S & ), 3 5i2, SMA B3R
WOBBLIEIC L) 5 5 Z LR a gz,
keyword : tributyltin chloride, behavioral toxi-
city, rat

Ema, M., Itami, T. and Kawasaki, H.: Ter-
atogenicity of di-n-butyltin dichloride in rats
Toxicol. Lett., 58, 347~356 (1991)

2.5, 5.0, 7.5 %7z13 10.0 mg/kg ¢ di-n-butyl-
tin dichloride (DBT) # 7 v t DR 7~15 HIC
BEORS LR/ BIF~DBE2RETL 72, #IkT
v b O, KREMNOET B L CEFRHERE DK
T &R F S DBT 7.5 8 & 1510.0 mg/kg
BERTEEINTZY, 5.0 mg/kg 5B TIIH
BEENLHh o7, 5.0mg/kg LLED DBT ##%5 L
7ok SRS RICHIG L 2 FRBIFOSEBIRD LA
b, THE, e, WERe, HTRW
T EnFEHIKECBEI N LEDKRE»S,
DBT i3 fad#E 2 R & L Wk ERTL KT %
BRI WL E 5Tz,
keyword : di-n-butyltin dichloride, teratogeni-
city, rat

Ema, M, Itami, T. and Kawasaki, H.: Effect of
period of exposure on the developmental toxi-
city of butyl benzyl phthalate in rats

J. Appl. Toxicol., 12, 57~61 (1992)

2.09% o butyl benzyl phthalate (BBP) % &ir

fil¥t % oy FOELE0~20 H, 0~7H, 7T~16 HE
7213 16~20 Bic 52, BR/IEF~0FEEIZ O WG
L7z, #E0~20 HiZ BBP 252 72 TlI4&TH
TR CTERIRI A & & N7z, BRAEFETRIZIZE
BB OZEIZ AL L h - 12, RIE RS BBP
FHIEO~THERIZT~16 BIc B2 2B TALN
7245 16~20 Biz BBP 2 52 28 CldA L N
572, BBP %R 7~16 Hic 5- 2 72 B CIA M HAE
B L U Pair-fed B R TE L { £ < DEFERITF

PEEIN:, TOFETIRBRU EnEFIzOE
pPEI Nz, DEonfs s, BBP iaE
LN (AN

keyword : butyl benzyl phthalate, teratogenicity,
developmental toxicity

Ishimaru, K.*!, Hirose, M.*?, Takahashi, K.*?,

Koyama, K.*? and Shimomura, K.. Tannin

production in hairy root cultures of Sangui-

sorba officinalis L.

Plant Tissue Culture Letters, 8, 114~117 (1991)

TLEITOERIBLFEL, ZOBRKEEICE
35 = BnEEZODWTRELE, sLEY
TSN 1/2 MS MEAECIERE L 2 BARIR6 7 v —
>NHHH 5 7u—riz BTt sanguiin H-6 #°%
Fgr=ThHhD, BYN17v—icBWTi3,
1,2,3,6-tetra-O-galloyl-8-D-glucose & sanguiin
H-11 #*BE&RETEES LT,
keyword : Sanguisorba officinalis, tannin, hairy
root

o OEB KRR

2 UEERELRY

Ishimaru, K.*!, Yonemitsu, H.*? and Shimomur-
a, K.: Lobetyolin and lobetyol from hairy root
culture of Lobelia inflata

Phytochem., 30, 2255~2257 (1991)

1) 7 (Lobelia inflata) NHEHRIED S 2H D
LK) 7L F L A4 lobetyolin (9-0-8-D-
glucopyronosyl -2,10- tetradecadien -4, 6- diyne -
8,14-diol) & lobetyol(2,10- tetradecadien -4, 6-
diyne-8,9,14-triol) #* HigkRIE L 7=,
keyword . Lobelia inflata, hairy root, polyacety-
lene

R KRS

WY LT TRBREI SR

Shimomura, K., Sauerwein, M. and Ishimaru,
K.*: Tropane alkaloids in the adventitious and
hairy root cultures of solanaceous plants
Phytochem., 30, 2275~2278 (1991)

BHEN F ABMEH D A EIR R CEIRFBIEFE % FESL
L, #nbn a7 uraf FAEECDHTHR
Lz BEbEEdo oy had Fid
Hyoscyamus albus DAERICED L, —F,
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PEH TR ER L 72 H. albus DERRIZIERICE
BEAXFRFT, 22 BH0BET0m N7 7234
72 ) 5mg @ hyoscyamine %% & 1L 72, H. niger
TRERBROFGFVPERE NV LETETH - 72,
keyword : adventitious root, hairy root, tropane
alkaloid

AR

Sauerwein, M., Ishimaru, K.* and Shimomura,

K.: A piperidone alkaloid from Hyoscyamus

albus roots transformed with Agrobacterium

rhizogenes

Phytochem., 30, 2977~2978 (1991)

HHERY F7haA{ F hyalbidone[2a,2'8
-(1,2-ethanediyl) bis- (N -methyl-3-piperidone) ]
% Agrobacterium rhizogenes strain MAFF 03-
01724 THEiEi L 72 Hyoscyamus albus D FEKAR
b BEREE L 72,
keyword . Hyoscyamus albus, hairy root, hyal-
bidone

R R R RTR

Sauerwein, M. and Shimomura, K.: Alkaloid

production in hairy roots of Hyoscyamus

albus transformed with Agrobacterium
rhizogenes

Phytochem., 30, 3277~3280 (1991)

Hyoscyamus albus DERAR 2 FEHL T0EF &
Thhud FEEPRELE 1/2MSB L UFB5
B TIRERBPOT LI oA FERBIEIRWIEE
FARTHN, —F WPEHMTIIEFTIIRETH S
7, GRIMES - 72, KNO; # WP EHbic ik ¥
DEIEHICETYRIFICEY, TOBE Trsn
4 FINEABEFICRML, 28 B O#E3ET100ml
T7IA%72N) 0mgl kD e TS e
PR L7z,
keyword . Hyoscyamus albus, hairy root, tropane
alkaloid

Shimomura, K., Kitazawa, T., Okamura, N.*
and Yagi, A.*: Tanshinone production in
adventitious roots and regenerates of Salvia
miltiorrhiza

J. Nat. Prod., 54, 1583~1587 (1991)

F 2Ty ONERERE LR DR RVEY 23

ml 7z B5gHE VTR L 72, TEx oREER M
T T L 2 T EMR T D 4% o E tanshinone #
HPLC Iz Ta#r L7z, BT CRELTE
iz 1%, 80mg/g (¥4 HE) o tanshinone A
Bdbhiz, oz, BT 6 4 ARESE L -k
SRR DIRIZIZ, S~4 ERIFEE L 285

D 3 EHWE R tanshinone FAEEDH 5 7z,
keyword : Salvia miltiorrhiza, root culture, tan-
shinone

* RIS

Shimomura, K., Sudo, H.*, Saga, H.* and

Kamada, H.*: Shikonin production and secre-

tion by hairy root cultures of Lithospermum

erythrorhizon

Plant Cell Rep., 10, 282~285 (1991)

LT X DERAREERE 2L L 2, BRI,
MS I BEEEEL Lk - 2h%, RCEMT
BEROBEIEEIN, To—FRITEHPIC
B, RAER ZEEMICEMNT 5 &, shikonin FH
DEEFIGIIEMLE b0 HERELD,
XAD-2 e A 7 22T — ) 7 RIT77p— 22 %
—icERL-EELELL, 220 HH o shikonin
SRR I L 72,
keyword . Lithospermum erythvorhizon, hairy
root, shikonin
L R KRFEWER

Wake, H.*!, Akasaka, A.*!, Umetsu, H.*!,
Ozeki, Y.*2?, Shimomura, K. and Matsunaga,
T.*!: Enhanced germination of artificial seeds
by marine cyanobacterial extract

Appl.  Microbiol. Biotechnol., 36, 684~688

(1992)

W7 BOBKMES v 72 ATETOWRE
BiTo 7z, = P ORMRAEREZ 2NV 4 X
ICBEL TATHEFRERL, ToRFLEHANLL
25, BIEHIGIC 400 mg/l HEUkIEE T AL
FFTiE, N%osFRLRL, —F, #okibdh
PEI v ATHTIR, BBORFFRETH- 2.
keyword : marine cyanobacteria, artificial seed,
Daucus carota

IR AL
MR
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F1105  (1992)

Ishimaru, K.* and Shimomura, K.: Shoot regen-

eration in root and callus cultures of Hyperi-

cum perforatum

Plant Tissue Culture Letters, 9, 39~42 (1992)

A F7A XYY TOIRERET RIVESER
o MS 55 CIEEET 5 &, FBIEEEHE L UEARE:
e BWT, BrL5ENa—FaBRLE &

LN BRI S IME L s e, &

7z, 0.5mg/INAA ¥ 0.1 mg/IBA &% MS 52T
HHRELLEAINZD L L S0 2 — MR A LI
2. BBIUANZIEREI LIV EXY) VIO
KRB TH 5.

keyword : Hypericum perforatum, shoot forma-
tion

* ERKEERED

Wake, H.*!, Akasaka, A.*!, Umetsu, H.*,

Ozeki, Y.*?, Shimomura, K. and Matsunaga,

T.*: Promotion of plantlet formation from

somatic embryos of carrot treated with a high

molecular weight extract from a marine

cyanobacterium

Plant Cell Rep., 11, 62~65 (1992)

=2 v ORI ER S & OMMREAE IR E
MRDD 2 iEET v BOBKMNYD L& TS
RHEEL, ZOBESICEEYNHL I LML L.
$72, SO TFEGMIEL 2 TERIZROEOAER
D5FEN IR 74 VERERL.
keyword : Marine cyanobacteria, Daucus carota,
chlorophyll

1 HERTARELYS

*2 RSB

Yoshimatsu, K. and Shimomura, K: Transfor-

mation of opium poppy (Papaver somnifer-

um L.) with Agrobacterium rhizogenes

MAFF 03-01724

Plant Cell Rep., 11, 132~136 (1992)

Agrobacterium rhizogenes MAFF 03-01724 MK
Yz k), oL OMREREREHLLE, PR
EREL 5 B0 2 — gL, £ o,
BEDYa—t EERL->BRBERL TV, E
HEBRLL 22— PBLUEE 2 — FHNDELT
4 FrTsuAs FEE%, ELISA 3:& HPLC &
PRWTHHLZ 25, BHEHRKIZIZITA >~

BEAET 57, TAERIRIMENLD o2,
keyword : Papaver somniferum, transformation,
ELISA

Ishimaru, K.*!, Sadoshima, S.*!, Neera, S.*!,

Koyama, K.*?, Takahashi, K.**> and Shimomu-

ra, K.: A polyacetylene gentibioside from hai-

ry root of Loberia inflata

Phytochem., 31, 1577~1579 (1992)

MS FAREE C3EFE L 2o n ) T (Lobelia infla-
fa L) BB S, FHERIT2F Vv 68 W
lobetyolinin (9- O-8-D-gentiobiosyl-2, 10-tetrade-
cadien-4,6-diyne-8,14-diol) #BiBEtFEEL 7=,
keyword : Lobelia inflata, hairy root, polyacetyle-
nes

1 EBEARFRER

*2 IHIAEERLRY

HHREL*, BEHEFRY, HEHEZ FRIUNEE

(1) REEEFREE

B ARG S, 26, 26~33 (1992)

R IUNE TIX BEMEY»H S RAEE LT
FHEN, Zomic [FREE] LTINS L ons
H2, BHTHTyr— AL L UCEAEDOE
BEATFRIUOEN (R EFRE]) Ciia X
ZEAEL2ZEBEHE LT, SFRIDORN (HREF
HF) Cclxr>/vava, A7%r7%, F725
TEFRELABRBIUERHELUBZ LN T
LT EEHLPICL,
keyword : fork medicine, bath material, Mt.
Ibuki

* i BIRRI KA

ERER, R EB%, REEL? KEOHFE
BESCHRTIEXEY S 5 Gunnera 1=
20T

HAtEmE a5, 24, 27~35 (1990)

1990 4EKR TR S iz [EERTE & ikntiEs |
DB & LT, BORTIREXNEY - B L
L THHRERDBEREBDIC D %> T B Gunnera
manicata (F1& .+ =7%) OENYOEEEK
ORGSR - FHIRDWIDRRTH B, 77V VE
oo HAEC BT 2 EFRE - AFREOFENE,
b ETOREE L VNEEMN, EROFERD, W
BaToRRORBLEERRLE,



B

£
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keyword : Gunnera manicata, Haloragaceae, ma-
gnificent plant

T RRRRLAE

2 HAHEMEGS

Kohda, H.*!, Tanaka, S.*!, Yamaoka, Y.*!,

Izumi, H.*2, Nuno, M.*3, Isoda, S.**, Gotoh, K.*3,

Watanabe, T.*¢, Katsuki, S., Satake, M.: Chi-

kusetsusaponin. VI. A New Saponin from the

Rhizome of Panax pseudo-ginseng var. an-

gustatus Hara

Chem. Pharm. Bull., 39, 1588~1590 (1991)

BB TREL 2RV RF 7LV U DR
ZINHAYR= R HML, #EdEL .
keyword : Panax pseudo-ginseng var. angustatus,
Araliaceae, chikusetsusaponin

MR B REER R

*2 UK

* A RREIRAETR

* IEHIRE SRR

* RUEREER A

*e g B AEEIR

FHER: BTE—EFAF I 2 LD

(12)

BUCHEE:, 12(3), 102~108 (1991)

— % BT B 210 A0 5 5hEE - ZhARICHERLL T,
BTHE AL L) 205 EBRIRL, Bl AR
HIG ZnBI»AZTI L)) UTLAKTH
D, KELUT6HOEEI LN TS,
keyword : Cathartics, Chinese medicine formula-
tion, Rhei Rhizoma

JHHER : SHE—EFRF T3 EYE
(13)
BCHEES, 12(4), 110~114 (1991)
AIECEc Bl &k s, ML AL L ) 2005 2%
RU, BHEL2, BEASPHE (PAZLIICA
CABATYA) UTF1R2AK5THY), FELTI9
FEDEEFEHLILT N B,
keyword . Antiemetics, Chinese medicine formu-
lation, Pinelliae Tuber

FUHNER - FIRB—RFLF O 2 RHHF
(14)

BURHIEEESE, 13(1), 94~99 (1992)

BiECTHcEl &2t S, FRELALL ) M %H
WL, HHEL2 AFR (ThwE A) TI138
HTHN, RIFLT BEOEEIMFELNL TS,
keyword : Diuretics, Chinese medicine formula-
tion, Hoelen

FHIEH  RBREAE—EFRF T BE
e (15)
BURIEEEY, 13(2), 119~122 (1992)
ATECECE &6 E, REEERAE LA L) 24
HEBERL, BELL WS (brntnz ) U
TUMETHY, RIELT B @EnEENMELNT
Wb,
keyword : Drugs for diseases in urinary tract,
Chinese medicine formulation, Alismatis Rhizoma

HRBT  REEBRERF ZOHS FF14 12

2Bt

EIR AR5, 22, 805~811 (1991)

1992 4 2 Ricslma N el RBEE H 0
HARZA DN, {BEELBEZE, ELW
B, WHI~Namh 2L 2.
keyword : stability testing, guidelines

HFRAHL  £EFEUESSF 2 FA L B
BEDERE L tOREH '
Pharm Tech Japan, 8, 161~167 (1992)
BRER 7w 2 7 FIFZEE L ClEH LN T 5
LIRS OWCHIEE TOFF KRR EZMMEL 7.
SR EST % V- 22 BOR R S o0 BRI AR
FHES 2 ETEE L & 2 ELENRYE, Thbb
<} o 7 Z0FERERFYDSHREL KizDOn
THEERL 7z,
keyword : biodegradable, polymer, controlled
release

HEMIT, MI%sES  NMR T4 3 KDOEBME L
EELOREN
7L T, 28, 23~25 (1992)

NMR #2HEEA & A 72K DFERIVEIC DV T O
DT —F E#REAL, KOBEJREDFENTIZIED |
EEMOLZEETUOLEEEMAL,IZTEEED
12, NMR ZHEER A kSR k 8 %2 5HG$ 2 LT
HRATHBZ &2k,



240 w4 R R

o & #1105 (1992)

keyword : NMR, water mobility, drug stability

AGIEREE | RV EFESTCOWT

b, 37, xxi~xxiii (1991)

R ORRE 23R B0 E 3 5 ER D
wEHzOWTRBL, 22191 FlcRE3ng
mEIFRE S & ORREIT I N A R UFIFEEHRHEIC
D2WTHAL 72,
keyword : pesticide, standard, insect

PR EHELA ORIV, KFREORS

News Letter Now, 13, 2~4 (1991)

1 MR (38 HE HE 2. RENE
FORES 3, MEOREKLBRE 4, FRENRIY,
arAE, BEMt 5, FREOER 6, BMRIEDELH

P EDEBIZOWT#EHL 72,

keyword : narcotics, drug abuse, epidemiology

PR EMELAORSE V. KEROFEE

News Letter Now, 14, 2~5 (1991)

1. RBRDFIR & 4745 2. KRRIENFYE 3.
KBGOz 4. ARES 5. KEOZEIIEA
6. KROERAEEHE 7. KROELA

P EnEBicowTRHEL 72,

keyword : cannabis, drug abuse, epidemiology

PR EMELAORE VI, AEREL S

+—DF %

News Letter Now, 15, 11~15 (1991)

1. G MEE & i3 2. M MEROER 3. ¥ —
DWW T4, ¥rF—DRFEWHE 5
DIEH & E

P EDEBIZ WIS L 2.
keyword : psychotropic substances, organic-
solvent abuse, drug abuse

PR BHREL COMBERICOVT
News Letter Now, 19, 4~5 (1992)
LEWETIC DT (IR, HADKENR
& HEERLE, FEEEIC BT 5 GLP X ARES S
H, #EIINT 577N EEE) 2. EaRnELHZE
MIOWRICDOWT (RIEKORERY, BEMT, b
SRIRIEOFIR, TAFTE LR RO 05
P EomEHEIZ W TR L 72,

keyword : forensic analysis, GLP, drug abuse

FEMET D EEMFTEANS DA B D

B &%, 23, 18~22 (1991)

1. 3Loic 2. BENRERIELEZEZOKE
3. PALEYHGERPIBHINTVSED 4, B
BRIty IcnBENLE e 5 THRPE
Wik i LTBREBENED 6, DD
ETHRHMEN, BREEEULEET LS T,
EOMENEE S LN Dy 8, EY S L
FRPRYBEEMH 2 9, BEDPOREY
BEEZNTWBDY, HET 205 10.8E45
Mz & 2R M HBOHEEIZ TS 11,2 T
RN 2y 12.6R~EW»HET

U EanEBIzOWTHBEL 72,
keyword : hair analysis, drugs of abuse, drug
testing

B&k  iREEEELEECAVWSh 2B
HRSIUEEIROETRYZ (¥01), Bl
OistEER, WIEFE, REHEME, BEEECOV
T .

EE IS, 23, 137~148 (1992)

R EEMEERICHC N EElaE LU
EETREOBELER BN T 5 HENT, Bk
RETIEWMEINT—I00E - B8, £58IC
B 2 REBMNBE L ER, M ECBIT R
B - SHMEXENEF L DN—TF L ¥~ g i L
2hF 2, AB - FlIEod D HRBEARN L B
HROIER, BELIcET o RAEMRLERLL:. £
DFESR:, ERINTHRMR, EWIZAEME, ~4 7
JF—= lnfENERB LR I— L)L -
Ny 71 & R FHBREREE B o) S R e S BR S M B,
MDA - REFEB L UZOFTELYE, BESR
BLE ST CoMBOTEETME, WS
B x v 25RO MRERE LOBEAY
EEHLPIZLT.
keyword : cell culture technology-derived drugs,
control of cell lines, characterization of cell lines

BIgER . M FFo/us—mRAEERER

HATIEEE, 34, 23~29 (1992)

RAXT 7 s —GHEERZBEELT, 20
ERR, BRI NET 7/ uy—, bHETE
AR INELEROBBRELCEIN TR
B - foeth - BIREAT L &2 5 A5, EEM
BHZEIC LB BHFEIZ DWW TR L 2.
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keyword : biotechnology drugs

FEAE - WHO: B R ReHENE IPCS

KELTHRATTR, 14, 426~431 (1991)

IPCS 332 % To{bEW R LMD E R, 1IPCS
DR LI, BEIFHORE, WHERE7 7
A7) TEROBREIC BT 2 EBG IR, 414
7 IPCS ~DEf§ % Kic oW TS L 72,
keyword : IPCS, environmental health criteria

oo, Bsisk, KREFPERE nHEIR—,
Bl O S 1EA k-REEERAKREE
Nn—FrLtE—>arERESH (ICH) - ReH
{zonwT

ATIZETE, 34, 395~398 (1992)

H1EE K- REBERSKEERL N —EFA
Y— g VEBRSHE (ICH) i &7 —72 3y
TICBWTIRY B s - k5 vER e, R
HEHNRR, BEERR, EEERR, M A
T 7/ av—, BERME L HSEERROEHIFNOBM
7 ¥ DFBFBITOWT, FHERNECEERY N —
T+ 4 =3 g »OxgEH» b NEANERE, $E0Ks
M EREAL, B EMZ .
keyword : safety, ICH

M-

*2 i — ISR

MHEGT . AR ROnEYNE

LR, 27, 11~14 (1992)

IR OFSEENE L SmERIR B8 b, SRR
HEINTWRTMBERS 2RBAL, BEEY, N3
BEIc O W TRBE L2, 5T, BET A MR

DO EIZ AN, GHROWREEL L2 DT~

keyword : antimicrobial activity, medicinal
plants, anti caries-inducing bacterium

P eE L Sy ODEELER

BARHBEEE S, 12, 71~78 (1992)

I et A aoREREY, HEERIR, &, EE
DY, BEF B, BREWOTTR, FEN I -
Y4 2BOEHB L URRE L TOREIZ RN,
keyword : resouce of Bupleurum falcatum, pro-
duction of Bupleurum falcatum

RN © BEaiac & 3 AR

AREREESE, 17, 412~418 (1991)

BstF ol ds & CREEZEAINE 2 Bl 2 ARERE L X
743 LU HEPM s % Fv 7o & IR RARRR RS EE
VAT LTD in vitro REREICOWTHBLZ, 2
LR, BERRMDBRFSFFERN THERK
FHATE G B EE L HBREEE T A —F— &
LTwa, Ml sAv2RiE, HHT 28
DAL, BEB L UCHEOHEYE, SHItka X
FerR7)—=> 7 L TCORBICERLTWEDA
b ¥, B, (ERABFOBBEICLICHTE S
BERL,

keyword : embryonic cells, midbrain, limbbud

BHRE  TAFFy 2RI 2HERP LY
HfEPR, 9, 303~310 (1991)
RRTLTTw 7 28R S 2RI 7 L VX —,
BTh, FNBRHCFNATLAPERT LA T T
N LI L 2 BECRIDTHF74 7% —E
WANEAERE & 2o T %, SEIK, RESS, SUE,
2¥hY:, BERTVAY Y, s &iconw, #
EFTomREE LD
keyword : natural rubber latex, type-I allergy

MAER | ERERFREORRICOWVT
KAFYEaEE, 26(5), A99~109 (1991)
H—kAMWHMT 3 v 7L, EEMNICERINED
TE-ENERBRBBEIZOWT, 208K, 8%
FERlic AL BNFEROTR, AL ERNFY, EX
BROTEIHREIZD2WT, Wit ER 2 HIzBUR
AL 72,
keyword : indoor air pollution

LRETFM BT TN 7B ERAENR

BXE '

KEHBRHR, 14, 14~18 (1991)

BRI B B o7 S F SR OKEDKIR £ 15
Lo A[EetErt b 2 b b, BmWBELA L 72T
w3, ZolHRELEARNIEIULE & U CREDT
MR TEN L KEBEHEZREL . 2
iz, EERTIRARS L I 7 K
oS EELTRETIRIILHTCC/MSIC &
HBRRELL, 22T, GC/MS ik a#EH
HIZDOWTHRELL 72,

keyword : analysis of pesticides
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1105 (1992)

LHEES | KEKPIERHBEOAEREZE L TOR

#

JAAEE, 5, 378~384 (1992)

WHO T3 REARDKE A F 74 0ixEfEE
BAEMD TS, 2512, USEPA THKEHELE
DRBELEHRTLTWS, —K, bIETRERE®
HERARDBELLAR RO EAGIC I G L TIRUESETESE
D TEY, ERHELMCENS, 22T, ZZ
Tl HTALEED L0 & KK B & UK RK I
BAT 2BZ005 {6 WHOWED: % USEPA
DERFEDE PR,
keyword : standard method for drinking water

HHETE BRPOBRZEBEOFIFEDI DS

e Rrge, 41(12), 7~13 (1991)

TP OREAREMEN I b, ST —FTW
LM EZOMBE, FHLYWRBSRTHIEFR
B OREE Z0IEHEICOWTHEL, 2
b DFEEIT DV TREL 72,
keyword : residual pesticides, atomic emission
detector, gas-chromatograph

AT [RSWERERS (BL%E)] o

STRREFTIZOWT

AT, 42(1), 55~63 (1992)

[ et | WETROTIITICBEL T, %
DT E, PEEHE, BRE L EEONERRHRK
2DV THERR LB A 24T 7.
keyword : standard method of analysis, food
safety regulation

Rl Ek BEHELORMEICET 2 EEMNEIRN

RADIOISOTOPES, 40 (7), 40~49 (1991)

FAO/IAEA i3 1990E 1 H & 0 [MHA KR/ DK
B ¥ 2 R 5eEHE (The Co-ordinatet-ed
Research Programme on Analytical De-tection
Methods for Irradiation Treat-ment of Food:
ADMIT) #Bisal T 0, 20 1 BOWFRAE
SIS (R—=F > F, ¥JF 7,
1990.7.25~29). oo TIE, WESNEE, b
MBS & YRR RES IR _ N, B
N ERABRMEE LT, BTABLUCEERD
ESR &, HFEHDBIELHE LILFRRE, P
{ENAL =T 2%, ABLUVRHZELAEM
DR 7uTF o, MREORERE, F

¥¥ D DEFT-APC#:4°H 2. ADMIT i3 1994
Tk S NUILS_ Lo IR 7o H D B BR e g o¢
ER I N5,

keyword : irradiated food, identification of irra-
diated food, y-irradiation

AILEX | BHESORMEICET 2 HRERE L

E3]=4:p)al )

froh &, 184, 3~10 (1991)

Byt s ofmikic B3 5 Egp s iE» FAO/
IAEAIZ £ - T 1990 £ & ) 5 »FFHE TR 1L
o, Z0H1NEE (K—7 > F, 1990 4) T
S NI BN, (LRI & R
IZDWTRAZ DML HERE N2, Bh
TEARMEE LTI, BARBLIUCEFERD
ESR ¥, H¥HOBRGHE LILERE, Vv
1 EDL =T 2k ABIUVEL2S0AS
DEFEW 7075 /v, WRRAOREEE, F
FH O DEFT-APC#&Ed % IFbnd, EHENM
B 129 O EBRRME O REVG BT E LT
5.
keyword : irradiated food, identification of irra-
diated food, y-irradiation

HWILAX | BEBRROBRIEZORSE L R

B L BEE, 52, 49~54 (1991)

1990 4, 5 1 Mo RH G oRakIc BT 25
AL (K—F>F, 1990 4F) »°
FAO/IAEA oy THMiE & iz, AT ARtk
EOHBELHRE L VECRHLIZ, ZDEET
FIER S YRR, AL Bk AT
EOWT, HhERmEE LT, BFRsE
UEFEHD ESR i, FEHOBINE LIL¥ERL
%, P4 EDA =T 2, WE L URD
FEUCRROERMEEL 7078 /8, HEHOR
YRREE:, FHER O DEFT-APCHEAEIT LN 5,
BB LoEERR o 120 O FEIBHR R0 T E bR
M3nTwa,
keyword : irradiated food, identification of irra-

. diated food, y-irradiation

LB R, TTHETE  BARROMEEESR—¢
DEDOER

New Food Industry, 34(5), 8~12 (1992)
Fz N TANEFHREBIOFR (1986 4F)
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HRDBSHIE UL <, IRAE T3 Pty
LA RS OBATELKRE L E T o7z,
ATLROBHTEREDIIG & £ DGR & VI
FDHOZ\HRN S N1z, AR ORGED
WEREMIE, ROrEOBHTEEENHLEE, W
ARERMEICHDE Cs-137+Cs-134 D7 > =—#
I22WT370Ba/kg 22 2 b EEK&E L,
[E L4 RERAT I IS £ 2 5 BRTORIERTIC Ge- i
B HEL, BERERIT- 2. BETHE, BE
HESEB L UNRE (FE22FRELR2E) &
LiZbh, NGBy E=F— (10%) ShT
W3, 1991 E ¥ CERMEREII 4 TH Y, Hiky
L ELETL TS,

keyword : imported food, radioactive contamina-
tion, Chernobyl

ZHRRA  EMREORAENHRIICOWT
AR, 41, 29~41 (1991)
WHREIE & HBIE D A8 - Hb, REFHR
e, IB(LFICIMAEE, B L UEREE N
£ A HF— FIEIT D TD, BEWED &S DT
DFIENC DTS 72,
keyword : biohazard, DNA probe method, micro
bial tests

ZHRBF, TI8h RS, HHBRY, fES

—FIER, Jul ™, FMRBC . UINRE

BREDVEMISSE T AEEHEDERES LR

T ALAELUE 26 MAXGRBSDBRE

friiERrge, 42, 7~60 (1992)

19914 11 H12 B~19 Bic4iTh 2 7T A
BEWEER R T ALSE 26 AHRAREER,
BIUHERITIC W TR 2T 72, TREES
YRY I ATREINZ BOFEIEEERBAL
ba
keyword : food poisoning, mycotoxin, toxic
micro organisms
1 BMOKES L ARABTIEAT
2 OKPEFT R K BERTZRRT
8 ENLFEfE T SeRr
* [E kA ER
S BMOKIER R E R

*

*

»

*

Nakata, K.: Prediction of the Functional Site
in Gendetic Code

Trends in Biological Cybernetics, 2, 27~33

(1991)

HE 32— F_EofSREasiR o BRI i3 ¥ B
=Bl Z ENBnD, ZOEF] T —
VIIBEOBEEMILI N b AL B, B 2200
F— 2 FOEF O hH L IFENBEER AL ST
ik, TN 2RET 5728, Brnk
BEERT S, ERMEERICB W THERL 2/
7 — R £ v CER o0 Bl 2 2 F
BRDLIEWHENLRETH DY, EMbbs. B
FIEZEnHER2 OFEE ERILL 12EE AR HE
BT LIV TFHEELITEZ LA TE S,
keyword : genetic code, pattern recognition, di-
scriminant analysis

BR 4k . R REMTEOEERHICOWL

T—FHEEREmI D77 a—F

WY aAMEERRS®, 97, 1~15 (1991)

Bt I1ic & bW ENLELEEICDOVTEAMAL
7o, ERBAIORERE L TARIN B 0RelE
HHROFHEAE, Floxhbodhdr b L8k EREY
WL, T2 RS2 ETET I FE
IZDOWTHEFORRE L LI L2,
keyword : risk assessment on chemicals, interna-
tional cooperation, information management

BR # BERBRRIBERIS,IS

AFE & ®EL, 17, 177~178 (1992)

1992 iz 1 S EHRBHE S RO ONE 3
B L2hd s, EELENEE LR
ELEWEDBFEIZ OWTOFENE, 43%0RE
IZoWTEL 72,
keyword : UN conference on environment and
development, preparatory committee, toxic chem-
cals

HHEE, ABHLT  EWEBSIUEERL
MEDBEERICLLIERFEDER, BHEED
)

BB RIS, 13, 31~52 (1991)

t b R, SERRRIENE e NOx ~ £
PRI oM ER, BE, kA%
ErLBHHICRI > TWwa, IETIE, RER,
wr7u7r—UnEHEEICE N L-TAX =0 23k
TeT s —RtEKSREROFHIMLND LD
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ok & B/110%5  (1992)

27, BRTIE, ZhsBREBIHOERPER,
HEMBRIC W ToMR %, #F46DMIER L P
LR L, M TEAAT.
keyword : endogenous  N-nitrosation, nitrite
trapping, thioproline

* BELdtA e v 7 —WEFRRT

Tsuda, M. and Kurashima, Y.*: Tobacco smok-
ing, chewing, and snuff dipping: factors
contributing to the endogenous formation of
N-nitroso compounds

CRC Critical Reviews in Toxicology, 21, 243~

253 (1991)

BHEDRIE~DHEEL LT, AR =}a ViLeD
HRIEETMRE L LR, BELT, LI
B4rH NOx, HCN Z 22 H2» T, XnBH LY
w7, Bl 1) NOx k=t avibHlE LT
DT HEME 2) HCON oRRBH EORR A L 22 R
tho#rific L 24kN= P o VIERIGORE, 518
SCEREL 74 1,
keyword : tobacco smoke, endogenous N-nitro-
sation, NOy

* EaaA ey ¥ —H5eRT

Mg, KBS BYRRAEE—EER
Ex&hric
7PNy T, 21, 1253~1257 (1991)
HURBROES LR THHE, HHERR
BRA MBI OWTHEEREEMZ 2 L & b,
in vitro BN OB REE~DIEHBIZ DV T
fRSEL, FMIEL 72, AHEd7RD T 2 BB 2 B
RERABRIL, 1) EHbNBEEFIIBVTL
TORBPTHENIFEVEN&HEL L 3R
ETADHEZEOFTEICO2WT, L LH
FosRBrARENEREZERELI B, 2)
EEBHWOERICE LT3R (relacement, reduc-
tion, refinement) DWW FHHLIZDLHN, He b
CIRRBEERNE IR D LN TH 5 LEF D
5. 7z, BHRBEOMELZMEL Ty ARKD
BERFEREME) LU A MoBIT2FERE
ZD L ODOFBF, FHIARIZ DWW TOMBHIF
RBLTWw3Z ik, BkicBIT 2REBRRET
2R BB U R a sl 317 5
BROBRIZOWTUL, TR TGLEIHHH D
», HEFEBL HEHEoAEE LTFEN

5LZAHLKREWN,
keyword : alternative method, in vitro toxicity
test method

KipZEg  H2A AERSER-ENEHEES

HE

R ATFZE, 22, 911~914 (1991)

EEGoO—EBEWEAKIIARICBIT -4
(JAN) »PE 721kl WHO IcHiFF 3, EEE
— M A (INN) &g 3 N5, ARETR
INN BIKIZ DWW T, /2, TORBICEDLBIEIC
DWW L, 72, 191448 F ToHPa
Rllc s d NSRBI DWW THHEEOBR LWL
o, B, RERRLESRE )/ 7 o—FLkic it
LTENFN “~ermin” & “-mab” P/ L WA T
Lk L THREZ N,
keyword : INN, JAN, stem

FHEMFE, PRE— ' ATP RRFEHEREEYD

Higl

ik, 64, 172~177 (1992)

ATP SEEFIEIC & 2 R EEWEBUEBRIC
DWTHBL 2. ATPEEERMBI T+
7RI AE D b DM E R % T 5
LELNTERY, BroWRIzE) ATP 20 Y
DR EEWE B 2 BT 2 WiglErE L b
BE901ck o7z, PCL2 £ 7 NHBE T GEY
BBEA A=A LI RO EL TH B, ATP I
P2Y MSZFERZREUIEBRIREN S F4 >~ F 4 %
WEREHLL, 22 5ALEZCalck ) #T 2
—NTIVHHMERIY. ZOKRBILATP D F
TAMREIC BT A BB E T 5 L TERELE
E L,
keyword . ATP receptor, neurotransmitter relea-
se, PC12

® o, S EEKOBRECREFA

EE A7, 22, 345~353 (1991)

ERGBHARIC BT 2 RPAERRICONT, 1)
RESRSICHEET L L ORITAL, 2) BER
BRI BT 2 B ARRBREROFMIC D UER
L72. IARA @ Monograph iz & i, & FicxiL
TRPAESHSL Y, LB THRENTEVL DI
2088 T¢HY, DN, genotoxic carcinogen &
AUENBERERKDEIWMPFAFICEL, non-
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genotoxic car-cinogen I3 R JLE > F R GG DI
HThbH, £TT, KEOHRBICE W TRIFANLE
S 5 MR, 39, @RBREOMREY SEWIC
T HRHIAMELIHMEL, K THERERF, 10,
EEESHEOMRA LY 20BN e M ORBLT S
RN, g, fEREE, R5E, BRENH
S LERERICBIT A MicHT 282AN R
2HET B, %L T, genotoxic carcinogen T
53413, risk & benefit ? balance 2% 2, ' A
7 DLk L 8+ 5. Non-genotoxic carcinogen
DELITIE, BHYAIKCEEST L ETFHRINLER-
B Z TS WBISEEIZ DV TTANERETH S ).
keyword : drug administration, cancer risk, car-
cinogen

Hayashi, Y., Maekawa, A., Takahashi, M. and

Imaida, K.: Carcinogen risk assessment

Toxicol. Indust. Health, 7, 297~305 (1991)

RWAMHAN ) A7 T oA A b DHE 2 FIRRA
OEFEL ELIZBLL T3, LaL, BIETIRQ)
b FADREFATRIZOWTOERNLHRE, @t
F CoRFBROHE, Bt F DEBROFEREEHEE
T2 :H N REMMEEOE, QLU LEORE £
AL T } CHOEBRNERRLEZ IS NILFEY
BDNVRAIT XA A+, OUDDAT v 7 TBZ
ThNaX&ETha, LFEWHERNT BIZEELT
DNVRITRAAY ML, BEDERT v 7O
BHHICE T TE I b ENETH ), R
FRLTWREAR TN R, EHICHRNE
EDBIHDIERPENTEEICDEDH HERETH 5,
keyword : risk assessment, carcinogen, regula-
tory science

ooHGE, EEHA BiERLEL/EREMER

F A4 FEIF & FES

Annual Report 1990, BIVEH & EKDfHEWT,

104~108 (1991)

Androgenic-anabolic steroid iz X % JFE# =S
TR0 MRRIRNEIIcTLHLEN S, An-
drogenic-anabolic steroid #|» E A ft %5 & IF
MRS & ORBEMRIITIZHEL T3, BRA
RS HFFIERENRMGETH B, Tofucilifz
HERENEEMOFAELHEL T2 EHEES N
3, S LSRN ARvEREES (AR
BE, FHIBEATA) THHHY, MAFHIETGORELE

T 3, Androgenic-anabolic steroid ? &
G & 3 TR A D FEARIC T
iR, FRRRESoORPERE D 5 & F
MEN, AR OREIC DV RGO H Ik
WX DHINT B E0MRAH B, FFIUSICHEET 2
YIRIGEOMSEIC L 2 FENS L CEER~0 ]
M AR EE ST REFIHTH 5.
keyword : androgen, androgenic-anabolic ster-
oid, hepatoma

Elwell, M. R.*, Stefanski, S. A.* and Mitsumori,

K.: Chordoma, Rat. Cardiovascular and mus-

culoskeletal system. “Monographs on pathol-

ogy of laboratory animals”, ed

Jones, T. C., ILSI 214~218 (1991)

F oy MeRETLHREORIR, His L EH
AT REE DB AURE, BUESERI, ekt
XERIIZ, FEH L OWMRERIO THTHRHL 2.
Z oML, LA, RREFRRE, wMiadE, BT
ERRBEIN TV, FEHLDEMICE L3 F344
T F DFREIC OV COTZRENFT L ) AR
FHIFROBRICHXRTAESTHE I L 2WLY
iCL, F7, MNCERT B3 Z &0 50D, RRE
PHREAL Z DSV E L RWIZL, SHicdik
BUETHDZ EERBLL, '
keyword : chordoma, rat.

* National Institute of Environmental Health
Sciences, USA

Takahashi, M. and Imaida, K.: Modification of
tumor development in the gastrointestinal
tract »

Prog. Exp. Tumor Res.,(Basel, Karger), 33, 58

~75 (1991)

L 2 e 2 SRS nsYERET L E
Bl o, TROHNERETAFHEL TR
BEOFHEDERPE F B & BT RE S
TWwd, E5ICt FPOEFRRMICBITBYVRAZ 77
75— FFEERLRZY, EEMRBHENL T T WE
BRFZ2ERIC L > TRINT 22 & v4TbNT
w3, GHEN 7y b 2T TIE MBN 0 i b5h¢
fibhn, WEHRRZPLT N a—NIBRLEERT &L
THEBTZ EWRENTWE, BEOZ7y FET
NTiE MNNG o 50T b, iR ME
HERTE LTHERAL, o8R0 YIREMEET*
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i 1105 (1992)

WREMLE % D Z EDHELDH LN T B, DER
B DIESSE 7 LT3 MAN < DMH #45-4%Thb i,
EhA R B Re BRI R AE K F & L'Cﬂfiﬁ L, &%
BHEIZIRIEIC B 2 EATRE N, X LITEEMR
BRDEFNTRIFRIFETH 5 EXTRENTY
5.

keyword : esophageal carcinogenesis, stomach
carcinogenesis, intestinal carcinogenesis

MBE i FeoMEEFHEMBRCEI AN
SYLY—TDRH

77T, 27, 816~817 (1991)
WERBNE LWLV 7 F o= 7 ZEd % gk
WEEOMRICIGHT 52 LIz kD, BERmSEEHE:
TRATETH - 2B~V -~ o LENRlE
HEREIC e ) D0b b, T MBI LBl HH I P E
MEANL T L A BEOHZETH ), BEH—M
anﬁw/VA41/mﬁE§z%ﬁ&féél
Ik -7z,
keyword : calcium wave, electronics, single cell

MR, WARBEY, TigkERE? HEUE
E*S, FRMEY, AR D BRENMOE
BEMHRREE (D 10)—BM3EEEEN
HERERICL 32—
RN, 1, 46~52 (1992)
FEARTMHOLERFEM%, Rec-assay, Ames

TAL, REERRERR

BoNERICOWTEHL 22,

keyword : food additive, mutagenicity test

R Ay =4 T U AW B T

*2 RER R A I SR AT ER SR AR
*3 )| WA IF R SR AR R
¢ (FR R PR FE AR MR RD

v BHEREERMAYAREESHE

eIk | ERIFERR
KEHSHERE, 60, 24~34 (1991)
ERFUERBRICOWTHBL 2.

keyword . mutagenicity test

A FRIRME - MERAER
7yl T, 27, 907~910 (1991)
AERBIC D TEBEL 72,

keyword . micronucleus test

, INEERBREEE BV TEEA,

Shelby*, M. D. and Sofuni, T.: Toxicology test-
ing requirements and the U. S.-Japan col-
laborative study on in vitro tests for chromo-
somal abberrations
Environ. Health Perspect., 94, 255~259 (1991)
R RERRIC BT 5 ORGHIHEFICOWT
w7z,
keyword : toxicology testing, collaborative study,
chromosomal aberration

* National Institute of Environmental Health
Sciences

BEREE I BULE DNA BEEDOSFHIE—KE
B® UmuD, UmuC, RecA, DNA fHfER &
NFFRRARETR
BEERERSE, 36, 1911~1925 (1991)
KEEDENEBERBREROFTFRIBIIONT,
umuDC BURFOREE & BT POICTTROBIR %
WAL 7.
keyword : umuDC, recA, error-prone DNA re-
pair

HEREE TERURRICERAER
mRaBaR

Biomedica, 6, 1103~1107 (1991)
BB F/7a—=r 7B HCCHELE, BRE
HRBRICAHALEREET L E A THRICOWTEA
L7,

keyword : mutagenicity, nitroreductase, acetyl-

BT X b

tranferase

B, HIME = taPL—-r EEBRT
IVICEREREATRTHRLOHLEX RO
&€ DFHAXE
BRFEMERER, 1, 60~62 (1992)
=raTPr—r, FERT I vicEgEEELr R T

LY LER THROREME & ZOFIFAXCERIC SV T
e T DA

keyword | mutagenicity, nitroarenes, aromatic
amines

® 1 IEEROBEDER

s RIFU%, 13, 89~96 (1991)
HARGARPESE 19 MASHEHRE [R5
BRENE FADH L W) X 7T DL
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Thd, MERROGHEEDEIM % £ &0 LN TH
D, 1) REMFEEHIOR, 2) KfnzHw-3
AMERBR DA, 3) MIABENE=5 ) > T
&L To/MERE, 4) PMMERBROEALIZ DN T
BRER L 7z,

keyword : micronucleus test, aneuploid, automa-
tion

O, MK #hE BETEHBEORSMEEM
2B T % ER R H i & 1FREIE WHO: EEH*
ATREE TARC

KEFEWIFR, 14, 420~425 (1991)

mEih (bR € Fioxd 3 ) 2 7 % FHliT
LYEEGIC D W, 7TV R, NVIVICHD
[ERE b A TF7ets ks (JIARC) o DWW THHEL 2,
IARC nB st 2 tho, HABMEMH N ESR
b MoAT 20 AREROTMMI N & 5 1I2iTbT
WARSMRBL 2., 2, TRETCRTMTSALES
77 Nn—RiFEIGRL 72,
keyword : WHO, IARC, Monograph

Hayashi, M., Nakadate, M., Osada, T.*!, Ishibe,

T.*!, Tanaka, S., Maekawa, A.*?, Sofuni, T.,

Nakata, Y., Kanoh, N., Hashiba, S., Takenaka,

Y. and Ishidate, M, Jr.**: A fact database for

toxicological data at the National Institute of

Hygienic Sciences, Japan )

Environ. Health Perspect., 96, 57~60 (1991)

HAFE L REHEN T — I X— 2T 5 EHE
LHMOT O —T 4 7 THD, FHEEBINT ORE
T X DR L 7z, BREM, ARE, HEI
AT 27— 2 ek ) XL A e T
—IR—2EBHLHREHTH S, T—F—2
VAFLAEMBETAEE 2 INDEHE, 7740
BLU74—N BRIz DWW TOBE L2, &
T AN FICET AR R L 72,
keyword : database, mutagenicity data, BL

1 (B ARA BN SRRT

*2 {f 2 RBEFEAT

¥ L2 THER

HARFE  FPSYARSIZy IR RDTERN
HER~DICH

ERIGERE, 1, 3~18 (1992)

For AP 2=y 27 2R v B ERIEMAR

FiconT, BHABICHHEL 2L N TH 5. R
RN SEIT B VT, Ik TlREMEEREH-
THUR T RREREMM T BN R "D LT h -
en7EN, BN E L bRBETFEMARANL TR
Pro=y 7T ANRPIT L) TNHTREE 1Y,
A ABEE L TERINTWS, BlEN L
2, SERRHUET & L TRIBHEHEED lacZ BinF %
M AR A 72 Muta™Mouse, & & Flacl &2 T %
#HAIAA 7S Big Blue &I NE 2O T AT
2y 7o ANERLTWBEL, ZisEHLI,
BAERFIDHEA TH ROV 22D 5 AP 2
=y 7oy AR OWT OB L. Hifo 2 o
27 A TREIC WL o nREN L EREWHICD
WTREPIThILTE D, ZORBROFHELIR
ENTWBY, TNLOERE T EHTEML.
728212, Muta™Mouse # FIVC, iM%
RERDGEAIC & 0 FRTRRER L Ptk R E M
BRI 24T » 7225, ZOHEIC WL THE
L7z,

INETr ARV 2=y 7o A EAVRBRIT
REM CHEREFEN KL THTH D, EREKD
WERFN LD D IENES TH 5 EDHE
o), HEHERRSBILHE~OEHE
TH TR ZRAICOWTLERLZ.
keyword : transgenic mouse, mutagenicity test-
ing, gene mutation

FGUE 35%, KiE B PCRZIZ&321275

X2 /DI

EERIEZE, 9, 1490~1493 (1991)

BRI~ D=4 275 X=eBikERNT 55
I3RS, HIRE L CAEEIM LTS, 4,
ST HEMENTEL AW TRET 2 HEE I
L7 w4 a7 S5 X~ M. fermentans \IZHET
3168, 23S ) KV — LB TFHEL LFFIC2A 2
77 XefEefic it nEawFIEERY ML, 2
Z&5 PCRA7a—7%f%L A, Zn70—7
PRVWTHREENS XY FOH A Xid~wf 277X
PREICIRIFL TRESHZ E LD, SLICHIREEER
TYMT b =4 375 XLfUKEL 23> Fre
F—r T2 TE S, PCREBIZBRED
V) 2R E R~ a7 7 X<lERET 5
S E LIRS LNy 212 BT 5 BRI
OTAATH 5,
keyword : detection of mycoplasma, contamina-
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& & 81105 (1992)

tion, cell culture

R

KR B BEATAFETS 3iElak

O EALEERES, 36, 2335~2359 (1991)

B x> 7 3RO > TN b DY
TEH % BRI Al LAV s U TR 33
HxeFro., JCRBMIG > 7 T LML VDA
BCEEEED 2 IRITH - 7208, ZOfEH
FEEER  BEICATE b T S e 52w & v 5 il
BT T b 20lc, v{7varta—3%HH

ARk D T — 7 ~_— 2 LD fp R s T X 72,

RZAT AR V=Y 3 FAT—FR=2 L LTH
55 dBASENl # EAY 7 o7& LTHE
24, JCRB#ifa <> 7 DEBICER L TE 1255
BLIERRIC - T, B AT AICERADOEEERIE
Nr7 (ABE) BHILTENY I TREINT
W B IR BT 2R R ISR T AR L O T E
2. B OMRHIE > THELHBREE LB L
oA T EERT ML EDH TV, BE
2 MR LR T — 7120w T—8Tid b 3 »—E
EDRREIT - 1z,

keyword : cell line list, cell bank, fact database

AMERE, FEEF, KR H:DNAZ1»H
—ZYr /a4 &I BIEEHER
FRODER

HREREEE, 18, 118~124 (1992)

MIERD 70 XA NFy—a>r F 32— a i3
R AW RICRGNTEEE L5222
L ThHY, INETTIcb b FHROKE L 0
AR A HeLa #ilIDBATH 5 Z & HR-H S
NTETW3, L2L, ZH) LMECHE I ER
UL 5 bILTRL D - 203 RAEIC B W THIEE S
I EnF oy 7HREFTGEBEN T
2z k LB, BT 200085 TR
X IN T LDl Z EFRELHBTHL LR
b, Jeffereys Ik 2 DNA 7 4 ¥ 7—7)).
> FEDFEMIZEY, BRI v A I NnFr—ar
FIx—2a el cE 2ERIIMKLSGZNE
FIWAL OO ETHELIE 5 A Tz, ek
HiclvWwa7a—7%2F a8, LY EREN
BOHBEEZERL 2. ZOBEOBAVRRXOBE
Thb,
keyword : identification, cell line, DNA profiling

AHIET . DNA SEIC & 3 @AME

EFEDOHWA, 153, 497~501 (1990)

DNA £RIn%3Fiz k), DNA L~ THMEA
BRI REE o 7z, DNARSRBICECETT
AT L RETH B2 & LR ERICE W
TRARHOEE L 2D HERESH 5, Bl
£, DNA7 4> —7) > @ VNTR~=—%
— 7 EE T DNA = — 5 — 2 Fw 729 o i
¥, PCR &% & EASER, BFHEEL SicH
BE3NTwad, wELZENESeZosHiikicow
TRE(DEEZZ W5, —F, 20k %H
LWHANI S0 O AR {, BIcE ARSI
rbA, AT BT 7430 —nRE L EH R
HMIE3I N T3,
keyword : criminal investigation, DNA polymor-
phisms, individual registration

Heddle, J. A.*!, Cimino, M. C.*?, Hayashi, M.,
Romagna, F.*3, Shelby, M. D.*¢, Tucker, J. D.*3,
Vanparys, Ph.*¢ and MacGregor, J. T.*": Mi-
cronucleui as an index of cytogenetic damage:
Past, Present, and Future
Env. Mol. Mutagen., 18, 277~291 (1991)
KEID 22 FIEBERFESTITbN T — 7
a v TREL, PMERRICOWTE EDEXT
Ho, MEABNBEK, BHE, FRicOWTERE
n, MERBOBERMLV T 4 22—, BUTOFA KT
A DB, SHOBEIIHEINIHLVHE
IZDOWTHERLNTWS, &6iz, Agwxxhicizy
ZNDTAFT7A I LEET /IMEEBT 1 FIA
YHREINT WD, BEETO, MR
DY 7ADRELEDHTH 5.
keyword : micronucleus, review

*1 York University, Canada

*2 U.S. Env. Prot. Agency, USA

*3  Sandoz Pharma Ltd., Swizerland

* NIEHS, USA

*5  Lawrence Livermore Natl. Lab. USA
*¢  Janssen Pharm., Belgium

*7 SRI Internatl., USA

FIEE  BRF S OHBRMIEH L € DFF
i %

BIOwmedica, 6, 619~622 (1991)

B F~3) > 0BUEE L CHRENILK, gk
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it i
EYEN SEBURAN & S F I BIGR, $UREMLIG 0> 3Tl

Jiik EAEEEFDIUR, B HICHE FA T~
EHEL T, PN ES T > DERRNIE
MoFmtEs EicowTFHL 7.

keyword : Low molecular weight heparin, Coagu-
lation mechanism, anti-coagulant activity

PHEEDR | BRENMMORRIEOWT
BHEIBIRER, 19, 295~307 (1991)

RN ERORIER, et Azl 8
BB X CEBENT-SOEED SR L AT UL
Lrw, RN EERT I LI, —RiiEE
SICRZ %, ERICRBEHTHLY., £ZTT
IRTHZ DfEDr L, b DRI LRHT 5.
1.ﬁﬁ%m%%ﬂﬂt%¢<762ﬁ.

ﬁuuﬁﬂﬂ%mﬁ}ﬁﬂ'ﬁﬁﬁnu

. BrEH LRI & FEIHE L o

. BB % et o) Fib
BRI ORE L A

. BESRoERENYosE

BAAD TS 1 A1 i8R
keyword daily intakes of food additives, ADI,
negative list

CXI\IO')UIJAOD[\D

LR | BRRIRNYINEOEE

AFl7—F4& 40, 89~96 (1991)

TP oGNS SITER, ZoFiiRoad
TEMCENRBEON T, T BHELLEHZET
KL 7z, BEREBWLE S Z0RBEHIT 5,

W3 RWEE (B 20448, BEHEY (IBFI30
£40), HAEH (FEFD 40 FAR). SrFRIITRER,
ik, UV, ks F—7oik fEaiiwn
Fla KA b ENLAF 7R~

BIAE © BEhHA (BRAN S50 4£4%), MM (187060
ER), orFEER GC#Easul, £ L CHPLCH:
& RFIRSEH:, ARl Tt KBTI AT,

Fek : SERG CERE 3~64F), FrEM (B 74F
~). SrFEEORLIE GC A 5 HPLC B L UF
GC-MS ., MRIZOBKETRD> & RIKELT~, B
ROEF O LT B IEER TS & HERTEH
B~
keyword : GC, HPLC, ICP

RS  ARZEO—ESEICHOVT (L)

thi g, 4, 387~393 (1991)

B PSRRI D W OB L, FRIC R b
—Z AR, N7 OV TR L 2oL
FFHLORRL ABIEHRR, AR R A
—RAL PR, ELRURAL PR, FNVTURER
D SO —FH T DV THREBLL 72,
keyword : pesticide, gas chromatography, high
performance liquid chromatography

R | BREO—FHEEOVLT (T)

TS, 5, 85~93 (1992)

BEBESTENZHZT kb b, #il, 7V—>
Ty 7, ME, HERFIZOWTHMICHHLE. £
BRI M oRE Tk, BESTOLEN, ¥k
HIZDWTHLERL, HEFARERHN—BLBAL
7z,
keyword : pesticide, gas chromatography, high
petformance liquid chromatography

i BT BERPOEHNE

BRERZERE, 79, 18 (1991)

HREE S F ) T ARG E L CORE, #
B L UFTEEZEN S Likcfikbks LUkt
DHEMBOETHEEWY LT3

keyword : nitrite, food additive, content

it BT AKToOnR

FRERESEEE, 79, 250 (1991)

MR RGIRN L L CoME, St LU0
Pz B, S LIk s L URRPOMBOE
BFRZR) EFTw3

keyword : nitrate, food additive, content

it BF . B&FOALEY R

ERPRSEEE, 79, 634 (1991)

I CEBoaRikn e U TolE, #tts
USRI EBA, Shicaivbor ) B
THERPRY EFTw3
keyword : orthophosphoric acid, food additive,
content

Nz e, AL MiEE EMT 3BRUE
DOMEDREWEFFM & € h S OFIKDICH
BIOmedica, 6(10), 59~62 (1991)

BN Y OERIBEOY MW 2 5HAT 5121,
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R G

F110%  (1992)

ZNHIABFENREBMEF T I N T &) »
DHEER Y, ZNbDMEEFHEE, LN F P ¥
v (ET) 5§ F v 7, TD2DHPNERTH
N, {LENRBYEAOHRITI7HXICL 2R BEH
W, ETHRNF = v 71213 2V ARV 3
ZEHWETH DB L ek, BUTHESEFENFENE
12 & ZRRNAHOTME T ET " db T 50T
Y X¥RBEA L, ET fiHoRER oS %
RILCHETLZ LLERZHL, L, &
LA EYE O in vitro DB L
T, XA AN x vy A MEFBLAMERN
ATP L= 212 T2 MaBMRABrEHTH
5T ERRLT,

keyword . medical devices, limulus test, ATP

biolunminescence

Nz | ROEHRTFREEELTOT
Fbt+> (ET) :
77 el T, 28(1), 49~51 (1992)

EH 5 H o WIZEERMEICHWS [K] ki
12, ZRFNDEARIC BT 2 BAkER£EHLH
BEATRICLCEHLNTE R, 11 BEMSIC
KOEYPERBRAGE L LTET 23 BT822
Lolznd F1HROEE L ER TV, BFF
BRICBIT 2MROERIC & ) BEHAKOBEICES
WEZ 2 =NV LN TR, TOIIRILEE,
FBIRIOEWEE TERE NS 2 L L IEYBRIc
N HEELIRCEETH 5 i, okl
R—NDOBEFSOBREVERTLNI DL, ZD
HatEFHEIC ET 2808 s L 23R8 L7, L
PLAENSTYH, VANATAIOFAICED
ET &% 2 Bl RENICREL, 7YXk
DREABICIANTREMELRE E L mEL
REENFOFREE LTS, 512 ET 344k
L CERAEBEREZTR T, TikFEELLT
ET A npyic k2 R L 2R8I 3N
LHEKMORIETH Y, ERICKHEEONICAS
B4, EEMICEEERIEAICHAYLNGY
BIBEIND I A S, ZZICBEERIRZRE
FERBERANTOET 2B 28R DS, O
N, HLYERICED (B TFEIC & bKkndlik

)

A, BHOBMAKETLINDG LE, TRkt
LER, BRI L > TERZ L BB
EOAFHL LTINS LWz L5, 12D
Wk,

keyword . water for injection, endotoxin, limulus
test

BT . YIF0LEELER

BUCIEEZ, 13, 89~94 (1992)

Ry A4 P 7xBIUYPCr FTRICOWT, £
DEEH - EFRME - BT & ICINEE - SRB A
BEBEL 72, RRCTIREOHIY - BATEIIHE kR
THD, WH - RERBRAKICEREINLGZ &
Lizl, BB TXREEEER LR 2.
keyword . Angelica acutiloba, Hokkai- Touki,

Yamato-Touki

Sauerwein, M., Yoshimatsu, K. and Shimomura,
K.: Further approaches in the peoductuon of
secondary metabolites by plant tissue culture
Plant Tissue Culture Letters, 9, 1~9 (1992)
MO E 2 B ERWHEDEER, F
FITETHEHENGLHIC U - TETWS, LIF
LiTHW 65 TR MRaEEEE, HREEE »oH0n
RVHERSBESHERETH S, MBI L 2 WHEE
BERZUCET 52000, BEEHORE L EDEL
DENLEENTEN, 22 TRELLDHEN—
TBIC DTS 72,
keyword : secondary metabolites, plant tissue
culture

THHE I, HREAR, FRER  RRRELA
1FT
Techno News Tsukuba, No. 15, 12~14 (1991)
KAV EHERNERE TIT-> T 5, MRS
k% V72 R OB R IS & O TR
HYEEICOWTOMREER LR E LI L5
Bl ‘
keyword . micropropagation, secondary metabo-
lite
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Title of Scientific Books

JRHIER : “210 8% EHEWAERF H2R,
BENMEIE, R (1992)

WA FE, FHIES, RERE R W ARBT
B’ EBRLEY—ESRE~OLEREHT IR -FT,
AR, BNEE, #E (1992)

JRHIER | “&&8ES", WEHIR, BER:LInE
EoH, =B M, HERBRE s 'R
(1992) pp.61~75

FHER: ‘&% EXSKORE", H15% HFE

IR & BUH o RPTERE, SELRREIOD 7200 D FEBEIY IR, -

FHIE#AE, FNEEE, I0x (1992) pp.11~26

—FIER  “HEEOBKRRE", GUEhOIIHORE
Ktk ANIFERIR, SRR, T (1992)
pp. 48~52

—FIER  “BREERERI REDR, K&H
M, BEAEFHEREY, BFRMEERS, K
R (1990) pp. 273

—FIER  “AREEREEN MEVE, Txie
WE, BEAEEEEREE, OAERBERS,
HE (1990) pp. 281~291

—FIER  “EREERERN BREDE, 7V
TLE (THAY), FEHEREERER, BF
HEERS, B (1990) pp. 308~314

Ikebuchi, H., Teshima, R., Ichinoe, M. and Terao,
T.: Microbial Toxins in Foods and Feeds: Cellu-
lar and Molecular Modes of Action, Production
and characterization of a monoclonal antibody to
tetra acetylnivalenol, ed, Pohland, A. E., Dowell,
V. R. Jr. and Richard, J. L., Plenum Press, New
York and London (1990) pp. 343~348

MG HBBA (PrF-)T, ARER (&
¥ b =) oI, MEMEE R, WK
(1991) pp.23~39

IR RTFEERYT, SEREA &3, (ERESEIRAE,
HRGFAERELE, KR (1992) pp. 75~96

HAME  RERXRRORKT, 1145, EXLHNE
RIFHE - BHEHYE, TAXbE BRER, SR
A4, BNEHDE, BR (1991) pp. 277~303

BlER  NAARERKBLUELEBROME R
SHFEE", ~A FEEFORERER CHEL
LR EORROTHE L EES, AER, B
Mgk, WEHSHERE, —A-T A -2 —, FHK(1992)
pp. 253~263

IARE : “NAFERRBLVEERBOSE R
SMFEE", S A EEROYEILFENEENOR
BRik, ANBREERR, BUNZER, LWHEEM, -7
A4 - »—, BTx{ (1992) pp.327~344

BNgEk  “RAFEESKELUEEEEOAE R
SWEFEE", A A BREFOEYENEE O RER
2, RS, BNgER, ISR -7
4+ 2—, B (1992) pp. 376~382

BN&ER CNRAAERRBIUEERBROSE T
WX, €/ 7 90—F VRO S - REN
fili, ASAREESR, BSEK, WSEHEE, - T
4+ ¥—, B (1992) pp. 385~407

BNER  RAFEERSIUVEERBORKE R
WL, <4+ EERORIEEER &M R
By, KR, B ssk, WEESR - T
4« —, HIK (1992) pp.413~424

TERENT M b > an SRR, A R
AFHERER, MR, HAMMEIEEE, UE
26, HH (1991) pp. 273~278

WL HEE R RS 00 S —RENET, A A
TN TN GEREWTD oFE - ERE:, B AL
ERAA, WIATYE, JOK (1991) pp.59~65

FAAN | "BRFOH ZRELS T ORR, S8

%", Mechanism of degradation and crosslink-
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B

B o & 1105 (1992)

ing of polyurethane when irradiated by gamma-
rays. /~4 5 7 ) —F, HEL (1992) pp. 1~9

BT [ “ESETERERE EARET, AR
3, B, TR BEEAEGEERERE, o
ALrhEERS, a0 (1991) pp. 87~104 4t
RUATAE | BB SREERRART 1992 AR, friniEE
—HIATL AL - Wi, IRSGEPFA LM, Bk
KRR, WA (1992) pp.32~37

RATE  CEKWENCFT 907, BEFICLE
By, BEERAK, RMUERIEENS, Wi,
HE (1992) pp. 670~682 ik

SR B C“RAEERERST BUAeRET, aih
DERE B L OEEY, A X{6aY. FEd
A EAS, BARRRIEERS, HE (1991)

pp. 218~223 i1

HE W CESWEREE BLARE, RER
K, A, EARLEEEREE, HBARLMEE
tihe, FE (1991) pp. 104~114

MHED 2 F  “EROBBAIF", 22— RV
AT LERV LN, BEEoHeRy b, B
ABEAE, RIEE, FE (1991) pp.364~371

WILE X “BREERERST BARE", aivp
DERUB L OB, PFvry7)a—n,
JEh: A EEE R RS, BAAREEDS, B
(1991) pp.232~233 1t

WHIET | CASEERER RARE, amb
DIERIE B & LR, vV @ vy, BE
HEEHEREN, BALLNEEDHS, H(1991)
pp. 228~230

HHIER | “"BEREERER BAESE", &ad
DERMAB L UEEY, = 13t x>r, BEA
EEHEREN, HARAREERS, KR (1991)
pp. 236~248 1l

Maitani, T., Saito, Y., Yoshihira, K. and Suzuki,
K. T.: “Metallothionein in Biology and Medi-

cine”, Hepatic calcium leveland induction of zinc
-thionein. ed. Klaassen, C. D. and Suzuki, K. T.,
CRC Press (1991) pp. 183~196

HOOE WA B, CREREMEELSR ‘&S
BERERIHBEMARE", WL TH, AL
EWH4E, HE (1991) pp. 230

WH EMFESSE " ERFRORKQRNDIRE
MRELE", ML, HOX (1992) pp. 230

WHE B “BREERERIIMESE", HHHL
WH, =FuYT iy, BARGREERS, HR
(1991) pp. 230~231

AEREE  “RSEERERNBERE", SEHR
WH, DARfafERs, ®K (1991) pp. 167~
211

AR OHE 64 “BREERERIIELRE,
$HE - HAREL, HAAREERS, BE (1991)
pp. 561 ~649

WH FE, 194 “BRATORRRMM D IERE
BET, OAUEES4 B, AL, R (1992)

BIR M, FIRET  “BEORLSHFMT—-IE",
LIC (Life Science
(1991)

Information Center), #H i

HONBEEE, ST “BERERRE", $£5%, Al
B, WYDWELSE, MK #hE, RIBEEMR, MR,
R (1991) pp. 367~372

BNEZ  "BE&BENFT v o7, BEMERRE,
BEEAK BEREFEEE HIx HK
(1992) pp. 712~720

Bex off, JEAEUK [ “REREMDDEETE L IR
HAERD YW, AEkaatt, HuC (1991)

Mk SR RRBEN VT v o7, BY, BES
AR, REERREL, W, R (1992) pp.
174~175
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PUGALT, et WEREIERS, TUNHET, st
BCEMBEEEORE”, FEERBOTN & IR,
SRR M, FEED, LD, S oW, V7

b4 24, BiR (1992) pp. 54~65

Hp 1B “BREENCFT Yo", EH- AR
TR, BEHAK, EHEERFEE, Wi,
R (1992) pp. 740~755

oo, RENIRT CESERERMET, 54,
PR, L 4R, 2 WIRMEBEROZEN, JIg
Z, M OMEME, AT, 0K (1991) pp. 9~
22

==
E7i

BoOHiE, 4IRS CHHRERMET, 5%, &
PERGERY, L OAREG, 4SRMBNELSEO T & YRR, Nl
MEBE, ¥ HEM, mAFEN, Hat (1991)
41~56

EAGHIA | EBUERERIET, 5% GMhERY, IL
3.2 MEVERZ, LILAT, mINIEE, A
WiEg, MATHE, HRC (1991) pp. 179~203

FAGEA  CEMERREREEAET, 5%, Wby, IL
&, 3.2 MEEMEAE, 3. BB BINIBE, K
A, AR, K (1991) pp.221~228

EETRE, BONIGE | “HEEEREET, 5%, #HM
WY, 1L &5, 7.2. IEEMNZE, 2. M, AOIER
B, o owEaE, MOAEEE, B E (1991 pp. 419
~434

ZHRER C “HHEREET, 5%, BibwEY, IL
&, 8 AEER 1 JRMOESMEANE, HUNIEREE, Hk

#EH, JATEE, FE (1991) pp. 435~461

HNIERE, ANBPSRiiods | “BERERIE", 5%, %
WREELY, I1 &5, 9.2, MEESPERZS, 1 RERi-%
AT 2R E & OMRERALE, DTNERE, MRELER, M
A, HEHC (1991) pp. 502~507

FHMIETHES, EHHRT  “BHEMREBET, 5%,
TRYERIERAS, 6% 1.5 WeG@iE, BINEEE, k4
Hfd, AT, MO (1991) pp. 606~657

PR, PUUEAT  CBHRBREET, 1345, 3
DA, 1 REXAMERERE, FHETT, SEEA
fil, A, AR (1991) pp. 1~53

EEEA L EHREREBE", 134, BHAM, 2.2,
TERMESEATA, 6. %, HHEAT, SEEEAM,
ANEfE, B (1991) pp. 127~134

HE AL, MR, TIAREM D “EMEMERIRET

13%. SEoAME, 4. (LEWEOFATAMERHE, G
FEAT, PRI A, HOATEE, HOEC (1991) pp.
179~210

EHhEG CEERREE", 225, 2 B
BE¥Efh, MOERYE, AFUREM, AT HUL
(1991) pp.81~94

HoOTLINEERERT, YA =T 4 A M, BOKR
(1991)
o OIRERZORRT, S 1%, ERaD
ZRIEME - SHABYE, In vive MMEERER, HRER
HE, FfE B4, BRONEEE, W (1991) pp. 121
~129

MR “REEJORAR", B11%, EER
DZEFREE < SBREE, HEEMNE £ v 5 Rt
R, TR, AR W, FNEE, KR
(1991) pp. 83~97

HRREE  CBREELKOBMR", H11B, EERD
e R - SERTEME, SOSIEH & 2R R, #HATE
i, A6 IR, BRI, B (1991) pp.
263~276

MIHET  “BEESOBRE” , §11%, EELD
BRIFNE « THEHE, Ames 7 X &, HIRIBIBRIHE

FiEEM, BONIHE, HOK (199D pp.7~29
Moo T “EtERBRERET, M 12%, ERIEIL

WHERENE, KRR, A
(1991) pp.147~153

LM, HOAEEE, 3R

HIATRIRME © “SSMERRBREREE", 8 125, ZFUE,
HURTEE, BREEMIA AV B IR ARG R, A
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IEHE, HONELE, HE (1991) pp. 79~87 HRBRICRITTER, HAMBEREASE, PaH
5, B (1991) pp.29~38

ARMEFR : “SHRIZa2ZMEEFIE, F2HE,

7 = /— N, FHIRESER, A (1990) pp.29 AR | “HRa b ¥ aa s —HERE", ek

~30 RERE, BANBSERESHE HEEE, KK
(1991) pp. 199~209

TR RHE B8R b £ an s —RERET, MinE
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Scientilfic Reports to Governmental Agencies

4R CUROERERAEHR | AR, 7N
gk, MEBEE, NSzt

BEAHEHRE (CER3FEL4A~443 1), Fik4
4 3 AREARE R ERIBHRICHE,

nEMAOREBRAFICHTIHNE  ME BHY, H
Bl 2, AR R, BADSERS, SRmEE—,
KHM—*s, BNFEX
FEEREE (PER3SF4A~44E3R), FR4FE
3 ABEARBRFERRRICHE.

* R PHRES I T RSB AR e

*2 ESLT BT AT

|31 s 2 R R

* 5%/ PIRRBE R

* HUREREERREE

RAFFo /RS- CRERLHNRE L REMDF
fl=FAT WA | BIER, K HiE, HRAHE
i 7 S ()0 Lo ARNEE < 3 = TR : A8
BEEREARE (PR 3FE4A~44E3 ), Fl4F
3 AEEAETRFERRRICHRE.

* ESLTF R R RTZERT

¥ KRR AR

¥ R ARFERPED

EEMORHIET SERMN—F A E-a >
T OEBMFR L JUREBFEY, NI T, RE O,
FRAB, i, KEFEE sSEEA, BN
*, KRHZRBELC WBEEES LB R
w4, BINBERS, ARaR
JEERAE (PR3 F 4 A~4E3 A), PR4E
3 ARAEAEG R ER RIS,

*U HAGEW I RS

* HEGEEREE

* RRSEEANER Y F—

*ORE KRS RREE

* B A Tk

¥ HAZY ZPEARA et - RIRIERETJERT

5% & B o R AIERT S 511 3 KRERAER
7 AHERS, WAL DM S5, N0
FHEPET CER3E 4 A~49E3 ), FR44ET
AERBUT A SRS R AT s

BYMEYEDNR—-2& 5y 7/GC-MS 2L 35
MGk RIS, MEREA, HEME, ki
AREABRRER (FX2E4A~34F3H), F
1% 4 47 3 A48 A a1 R K IR BT A 2R A AR
I,

KERAE#HE LTOERETERAZROREMRT
BT 35 | ZOfEsL

AGERBERET (EXK244A~343H), F
1% 4 4F 3 AR A4 i R AGE SRR KB B AR
ICHE, '

KERZAORECHT HR | KHIEMR
JEAEAEFTT (FR2E4A~3F3A), Fikid
3 A48 A T A R KT ER SRR K R R R L

Fact
[ =Y

KB DERSFRIEEMD GC-MS 2 & 2 REH
i oLPUBPORE, SOREIESL, WRMfiE, MEREA
AMERBEHRAER CFRITHE4A~243 ), F
B% 4 47 3 A A4 R A E R AGE IR K I R i ER
IZ s,

KEBZEHORESHEICEAT 25 | R, Kk
ML, R, AEEA

ARERBRRAETR (FRILFE4A~243 ), F
B 4 4F 3 AT 45 e i e RO R B BRI R R A 3R
I,

EEAEBRMBOEFALE (BR) (a5 B
RINCAAT IHR | BEAMEOERNSEL - S
ZHUCH ) BECBT 2R L BT

JEER s (PR3 F4 A~6F3 ) FR44
4 AR AEERERERICHE

EEXRORSHRBRAS FSIORELICATS
9 REELIIT, VIMGY, FRAY
FAEBZETR CER3F4A~5F3A), T4
£ 4 QAEESETRTRRICRE.

EXELKCAVShZ 7ar0REBHCHT 3HR—
KRE7oroREHE IS
R EmRge (B 34E4 A~44E3 A), T4
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i & & 581105 (1992)

1 4 AN A3 R AR A,

Rpah4 oHBREOZEELLE ah A L ERHIED
HA PS4 CElTHE  PEES, BEEE,
FIE—1E, RevHs

gtk (PR3 TH~S43A), FRA4ELAE
AR IR R I s

FIERHEOINEICET MR P RED, BEY
B, atE—il, Ao

ZEErge (FRTHIA~443 A), FH4E4
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5 65 [o] H ASRF S04 (1992.3)

wWoOHR, MARAETF, KB#EH#, Khan, M. F,
HEYCF, WAKT, St IE  oRERETARC
B3 RPRBBRERCRETHRIIOVE

HASESN 112 44 (1992. 3)
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MWTF, EBRF, ¥ FE, Khan, M. F, X
PP, Efh IE, FREMEY, BESFHE? X
2 AFICBEIBTFA X570 rDH
HAZKZ S 112 54 (1992.3)

1 B EARL A BT IR

*2 FESr o

¥ Wik, KEHRE SERT, BAKTF, S
IFyRESEFEBEII 1 =sy—>avicdds
B{tx5Fa—-nLnER

AARBSH 112 £4 (1992.3)

RGBS, BIBEEY, EPRET, pi #Y,
i IE, WA HE?, ngElE—* (NI D#EF 7
7Y =BT 3541 X P-450 (P-450 UT-Dog-
2) ¥Esl
HAZEYAH 112 424 (1992.3)

1 IR BRI 7R AT

*2 BISTRBKERTLTD

AHEED, MRERET, HNCE, SfFEA, K
#i% . b MBI E I B Pepsinogen ODREL
SR » ORMEHRICOWT
% 80 [B) H AR ELE AR S (1991, 4)

* FHIDA LY S —

WA i, dsapgeser, wEIEkHE, MR, &
75 1i* | Methylazoxymethanol(MAM)acetate 55
%5y FEERBEIZE T 3 benzyl thiocyanate
(BTC) o isthiter
%5 80 [l H AREE2AR S (1991, 4)

* i g KRR

I, AN pr, BEIKRE K OFE
Methylazoxymethanol(MAM)acetate 5 & 5 v
F BRI RIF T benzyl isothiocyanate (BIT)
DM TR
£ 80 [H] H AWER AR (1991 4)

* IR KBRS

A OE, WMHEBEECRBRAILA&S KBS gliomad
KEREFNLOMES
£ 32 [0] B AN EEES (1991.5)

* HEERK

HNSCKR, GIRFER, BEEA D T v FERERE
BESLUNALXT—BEEEICE T 3 Nucleolar
Organizer Region (NOR) & ¢ nE%
BARSESE 22 M4k Re (1991.8)

thoAEk, BULEETF, PERMZ, KESE, &
HET, 4RFHE, 4HHES . DHPN 5 v b
B D y-oryzanol 1= & 3 {REEBOBEMRRE

% 50 | H A4 K4S (1991.9)

RS, MEREMY, 4IERT, K 5K )
WEETF, HHRT, # Bl 75-880°2-
AFNT7S5DAINQO T AEEREICHTS
7

5550 [ BAEESHRS (1991.9)

MR EF, SHERD, NMEFHRZ, EEFE,
R BK, HEHRTF, th = SEBHERICLS
T RBEBREDREL ¥NT7 5+ F A EAHE
LA & 3 EE5ER

% 50 | B AsEeEaiis (1991.9)

AERHZ, 4ERE, HHRET, EESR, K
BR, MILEETF K HE AFIVI2E5F5y
P EREEHOFRE & BAMR

550 [l H AREF&8S (1991.9)

EREEA, wNscek, ETE, Fassd, S|
i, BENE* . Sy PE2EBEEBIAETFIMES
H3h7z4 DB
55 50 [l H AEFaiS (1991.9)

* R ERAE

AFERD, ENk, HNZ, =Z&EER 4R
#E, BIEHEAN BOPEEICL3Sy FREE
BEOSERLEEFILOER

5550 | H AfEaHe (1991.9)

SIREEE, Wk, KETE, HMEZ, A
%, SBHEA  KREE-EBEREETIVIERAVWE
Hickory smoke condensate ? 7’0 ®— 4% —{EH®
1RE

#5 50 |l H AREESR S (1991.9)

ERTEAE, SISk, BEML, ZHRER SEE
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At #HEBREESHKOFM Sy FPERVE
B ER
5 50 Il BoAREEE RS (1991, 9)

BHAGL, 43AREE, /IERGZ, FEED, 53
B A : Bisacodyl $Z512& 35 v FEROBERR
REEBERE

& 50 IOl B ARFEAKRE (1991.9)

TR, TR, FEE, SNk, EET
12, 4HHED, SIFEA NLAXY—BOP B
BESS SURREEFCS I 3EOHE

5 50 | B AR a4 (1991.9)

mEAE, HNsck, BENTY, HRMZ, #M
5L, AHERD, SENA  BenBE nEe—
F—I& 3 BB AMETHE L tDEFFIEL
LToER
% 50 Bl H Ak e (1991.9)

* ERERIKE

Hlck, BIGEA, (HUTE, BEAE SRE
W, K HE LRI —BOP SREEICES
EoBEEONE

% 50 [l H A2 (1991.9)

g3, SNk, s, SHEREL, 43kl
WE, ESEAIFy &3 MNNG B LU
MNU ORBEEIC S 2EERE~ORE

25 50 ] B AR 24 S (1991.9)

=RER, HNsCR, DRSS, BE3Em, 4R
#HE, BIEEAN I NLRXS—BOP FREHMELEC
B3k rLECORE

% 50 mEF-24E2 (1991.9)

HFHIE—, EFFE, BEBERT, %E B 4
HED, ZF&FEHE, & #i&  Retinol acetate IZ
&3 DEN BRN\LR Y-S HEEEREOREER
55 50 SRS (1991.9)

WA E, DR, SBEMT, FH— =%
Elk, BHUEE* R & 59 P ENUSRS
VF—2IREFT 7/ ES—NLDOEE

45 50 MEESHRE (1991.9)

* e REETRT

FIRA, SHFISL, WS & T, SRFTL WG
WA, H S FERTAOZ v P BHEREREE
B~DRE

50 MRS (1991.9)

TR REFNF 4 XRAyar—*¢tD1—]R
BRBEEBEDRBMN]
5 18 M BB B T BEE S (1991, 10)

ENSCR, 4REE, SARETF, ERLE, SE
Z, ZHHEZ, HERT I NLRY—OBEREER
{= & (3 3 Nucleolar Organizer Region (NOR)
Lt DERK

5% 18 M EREH AR BRAR L AR 3R ES 4 (1991. 10)

AR, & B, mIICk, K Bk NP
#, ZHEH, SEHEA HAQOEREZ v PO
IREMRIEZICS T 28HMN AgNOROBEICET
3 B

45 8 [l B AS RS (1992.1)

HER, SHEED, FIKE EETE, S
W2, =HEZ, SEEA BOPEREIZLZ/NAL
XY —Hs XUROBMTIE

%5 8 [l B AT MRS (1992.1)

ERETAE, Sk, BHfGL, =HMZ, EES
B, TENITKEE, BSIBWIA  NLHXY—BOPiRE(I
EAEENRERFELCLYT /a5 X5Farn{R
IR

5 8 [ H A MRS (1992.1)

HRWZ, HHIA—, 4REF, HIXEK, ZHE
B, SHHTEC, K HE . BREETF RN
=¥ ® N-nitroso-N-methylurethane {52 & 3
TR

%5 8 [l B AR RS (1992.1)

=HEEZ, WSk, mEfR, EETE, Bk
W, W A, THERIA C 1,1-Bis(t-butylperoxy)
3, 3, 5-trimethylcyclohexane @< X (2113 13
EEEEEE SRR
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5 8 [l A AR EEES (1992.1)

MEBMT, AEFE e & HHIR—, doil
g, ZH&REE, BEEA, FNEEZ Iy b0
ZEERENIFAETNICETD 6MP ORSFATOE
—av{ERIZDVT

& 8 [ B AHEREEES (1992.1)

* e RETRAH

NEFRERE, MEMT, dbiEli, e B =K%
Efk, =iEmA, B >, HEE* : BOP &
BB L YSBRAND TSy PERESESOR
=
&5 8 [l B AR S (1992.1)

* a2 KEFFERT

prazsth, BEAMLL, EETE, HAEZ, I
%, EIGE A Azoxymethane D/NLX T — (28
FBEFERELEOVWT

5 8 [l H AR Y S (1992, 1)

e, a E, NESREEE, BREHT, =EH
EHig, EEA v OREBWRY R EDNRF T4
IRERTORBREFNFEORTAN

5 8 | B AR MREYS (1992.1)

SR, MINEEF, SEMLL, PMEREZ, 4
HEWD, HEHA, tk #E  Dicofd v X
FEERECRITHECOVTIEEREDEN
Mg, —RERERRSIUBRFEEORE—
55 8 [\ HAT MRS (1992.1)

OBk, NER#Z, SHETF, BILWEETF, &
WHE, 4REE, SRS, Kk Wi ¥+ 2
Yyroeo AMERRECELTTRE

% 8 [l AR MRS (1992.1)

HEAEL, 4R, PrEdet, B, SR
Wz, BN, =S5 3E A Diheptyl phthalate
DSy MBI IRBREBHERNTFV —LHEESEF
RilcowT

8 [l B A MRS (1992.1)

ANEFERZ, SHERE, K EK HHEETF, K
WEETF, ZHRER, WiEEA Sy FOBREE

HTEANES LUTHBREORLE A ELEICH
T % aEHRIL iR
5 8 [l H BN S (1992.1)

mILFFEZ, BILEET, Rk v FERR
TATP L&Y BRSAIAMMK - ER LEX
EEPNE
% 65 Ol H AKHY RS (1992.3)

* B AR

MIVEET, EEEA, suldezr, Kk 5
v PEZBTATPIZSVERESNZIBFAPNK B
i ILATPICEDBERBHE 7 Y REEOE
#
55 65 Al H 4SS (1992.3)

* BLALKFEFER

N, IUEEF, BUEE, DmfsL, KE
M, FEARIE, EFREA 0 Z v MATHRERICEIB S
Far P Y 7HRIFEFHFCCP LB AN I LG
vk arNREHI BN LAEOEREE
85 65 [b] A ARSI (1992.3)

AHIEF, FEIEF, KEFESH, KR 1% DNA
ZA4ryH=FV /a4 EERVT
L ERAEEADGIIZSWT

H A AR5 64 ke (1991.3)

Hayashi, M.: Statistical analysis of data in
mutagenicity

International Biostatistics Conference -in the
Study of Toxicology, Tokyo (1991.5)

Ishidate, M. Jr.* and Sofuni, T.: Lessons from
collaborative studies on in vitro assays to detect
chromosome aberrations

International Symposium on Environmental
Mutagenesis and Carcinogenesis, China (1991. 5)

* Chromosome Research Center, Olympus Opti-
cal Co. Ltd.

Honma, M., Kataoka, E., Ohnishi, K. and Mizusa-
wa, H.: Identification of individual cell lines by
minisatellite DN A probe containung unique se-
quences (DNA profiling).
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1991 World Congress on Cell and Tissue Culture,
Anaheim, California USA (1991. 6)

Sofuni, T. and Yoshida, M. C.: Combined use of
several mitogens for mitotic stimulation to
human lymphocytes

International Symposium on Automated Analysis
of Radiation Induced Chromosome Aberrations,
Japan (1991.7)

Sofuni, T. and Hayashi, M.: Automated analysis

of micronucleated erythrocytes of mouse bone:

marrow and peripheral blood using flow cyto-
metry

XVI International Conference on Medical and
Biological Engineering and IX International Con-
ference on Medical Physics, Japan (1991.7)

KEIEFS, KT, KEEN, Er2REE HYE
ERE, KRBERK, KR B DNAZ4»H-=T)
v FEERAL A BALB3TS &0, 3Y1 chemi-
cal transformed cell line MDBRFEEDEHT

£ 50 B BRS (1991.9)

LHERE, R K, MHRJRRE, AMMCE: 54
TEMAROKR AV ERENRER
ARy 4 1991 54 (1991.10)

HRRR TEREENHRICL IBHERORELE
Eoii]
BHE 7o vz R 74 (1991.10)

Hayashi, M.: .The use of peripheral blood in teh
rodent micronucleus test and the use of novel
staining techniques

UKEMS, Industrial Genotoxicology Group
Autumn Meeting, London (1991. 10)

Hayashi, M.: The Japanese Collaborative Trials
(Micronucleus Induction and Toxicity; IP vs
Oral Route)

UKEMS, Industrial Genotoxicology Group
Autumn Meeting, London (1991. 10)

Ueda, T., Hayashi, M., Ohtsuka, Y., Nakamura,

T., Kobayashi, J. and Sofuni, T.: A preliminary
study of the micronucleus test by acridine oran-
ge fluorescent staining compared with chromo-
somal aberration test using fish erythropoietic
and embryonic cells

1st IAWPRC International Symposium on Hazard
Assessment and Control of Environmental Conta-
minants in Water, Japan (1991.11)

$ARZEE, H, #HiJE124, Myhr, B.*:
lacZ transgenic mouse %\ /= in vivo TOER
FRAZTR P EFREORBRER
H AR B B EEEA 55 5 MA4 (1991.11)

* Hazleton Laboratory Washington

K% B | transgenic mouse #f\V 3 in vivo 2
REERBRRDEDR
HARGERFES WIS RRSHESHRL 10/
FERLSFIERRS (1991.11)

H OE MR HXFRAAREO EHEEETD
Fa—DRE

H AR Z R4 - I FLE D E B AR 2 8%5L 10 A
FELREEES (1991, 11)

A SRR, IEERY, INIGZRiEE, MEET,
HpEREY, o K, HfE 7 0 In vitro &
EERERERIO P 2-NIZET 3 ERBIATOR
HiZHowT
HARSRRIFELE 20 MAke (1991.11)

A RERTE Yy 7 - ERUIRRT

2 OEA Y AR TR AR I —

REEME, HEARE, LWHHEE, PEEF, AlE
Bi*, 1A JE 12 ## : Salmonella typhimurium &
umuDC #:& {55, umuDCST & samAB OZE£/F
=X 7 4584
HABRSZERIFAEEHE 20 [Bke (1991.11)

* R REESTR

ANHZEES, BE O fiy, gk, EOE, 6
REF .2 ba7L—y, FER7IVCERESL
RTZEEERBROHHE
HARBZE RFALE 20 @AS (1991.11)

* RERIFSLAS R R FERT
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FIFME T, FIFEE, HSERY, feEEE, AR
Jetelf : = P ORABERELE T EFLEBERE
% FB% (CE 8 7= Salmonella typhimurium TA9S,
TA100 % L WSk YG1041, YG1042 D45tk
HARBRSIZERFEFESE 20 A4S (1991.11)

* KBRRFIL AR T 7E T

AMIET, kR%EF, KEFES, #H% % HE
B, KR W, #iALfeREE: 2 =47 54 F DNA
7n—7&FALEE MMEREREROKRH
HAIREIZE RIFE2 4 20 BlR% (1991.11)

* AbE a2 H HEFSERT

EE R, RMIET, FRERXTF, KBEEH, FL
¥, KR 1, HAE1RME C MNNG&HEIZX 3 2
=H5F54 FDNAZTEDKRHE—DNA Finger-
print 3%(C & 28
HARBRE RFEAE 20 Mk2 (1991, 11)

* bk B BT

$HRzEE, K H, tHjefREE, B. Myhr*: b
SYRATIZy T IAERVS in vivo ERFER
HRDEAFR-BETRREZR L IEBRUEDRRR
e
BARTHSA RIFESH 20 [lk4 (1991.11)

* Hazleton Laboratory Washington

EEN H, $hREE, #HIRXBRE B. Myhr*!:
Mitomyecin COFS YAz =y 29 XITEWT
DBIEFRATR ISR EDLEEIRE
AR RF4 20 BkE (1991.11)

* Hazleton Laboratory Washington

B. Myhr*, H. Khouri*, K. Intehar*, L. Custer*, 5
AZE . Analytical method for mutations in
vivo at the LacZ locus in MutaMouse tissues
HAREERFEAHE 20 MA4s (1991 11)

* Hazleton Laboratory Washington

RRIET, IEZMEE, SARFER, S H, L
Jetet - CHL #2% B\ % in vitro /M%EEER | in
vitro REEREFRR E DILE
OARRBARFZAE 20 |Rk4 (1991.11)

LR, BRRETF, WHHED, ESEE K

- E R ITR:

¥, fEEEE, MARXeRE S, typhimurium =
FOERER, O-7EFILGEBEBRAEEFOMI
s~ DEA

AAIRBIZ B F A4 20 mAk4 (1991.11)

IMERBRRFE 7 V—7 (JEMS - MMS 5r512)

MEEARK HEH M K Efh:woRpE

HERE b B ORI —5 1 85—

HARTRBIZE BB 46 20 [Ak% (1991, 11)
*WEAT S 7Y

BEF, HATEY, BANTFY, OB
2 NETERE, MIARBGAN, MRTTEE K
: Ara-C ) AO B KRR (2 & 3 R MAMR

B ARRE RIKFRE 20 [iks (1991.11)
O AR ST SeRT
*2 bRz S H BETRRAT

AHE T, HRERE, BB XFEF -
&> TEFRIND Salmonella typhimurium gpt
BIETRREED PCREAFH VB

H AR RFESE 20 [kS (1991.11)

IWEHD, PEEE, BFETF, EEE, U8
1#2Ht . Salmonella typhimurium Q5-*FNJT7
= DNA * FNLEBBEER (MTase) #HIZFRIE
DR E EtDHE

H AR RIR A48 20 M4y (1991.11)

ITHHEE, TEERE, BIFETF MBI 683
{#7%  Pre-ligation & : HrL W/ o 5 1) 7 D&z
FERE

5 14 Bl B A5 FApraEse (1991.12)

PO, WMEET, WHEKEL, LSsiER K
B, HRTERME, BEEEE ST ) 7ORBEEHE
EBEREEFEEAAALTEERARATF v4 =
—X e INLR Y =R DR A

514 [ B ARG T-HEYERES (1991.12)

HeEE, EUE, LWHHEE, BEERE, FUE
x, MRBIRME: 7L —AS 7 PEIRRER L
Salmonella typhimurium @ umuDC & EF
%14 B HASG FEYFE2FES (1991.12)
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e  KBE Y LTSRS O umuDCEEF
FERREEIR TR BRI e S (1992.1)

Sofuni, T.: Japanese guidelines for mutagenicity
testing.

23rd Annual Scientific Meeting of the Environ-
mental Mutagen Society, USA (1992. 3)

Myhr, B.*, Suzuki, T., Intehar, K.*, Khouri, H.*,
Custer, L.*, Brusick, D.*: Chemical induction of
peripheral blood micronuclei and bone marrow
mutations in MutaTMMouse
23rd Annual Scientific Meeting of the Environ-
mental Mutagen Society, USA (1992. 3)

* Hazleton Laboratory Washington

SREE, k3L, RESER, HAUSRE, NG
B v RPMERBRICB BT AFLLEDOES
R’EHR

HARELH 112 F£4 (1992.3)

FMERELL  BMFMEO~HOSEMNT S0 —F
%18 [\ B AR M E S (1991.7)

A L L F U ZSFREPLIA-LEDHEE
feA—Interdigitate Membrane—
5 9 B I LA pIFE S (1991. 6)

AR, AYe i, MBIEOE, FERITEY A2l
fEzr, ER fir ! BEFANY) L OGFEFE
HASRE 2SI IR 41 44 (1991, 10)

* FIKBEE

AR, MIEEE, Rowe, E. S* ! LI F LI
511 3 interdigitated gel MOTRIZRIFTIALX
Fa—ILORE
WIS E KRB LY OMAEERS K2 7 4
(1991.11)

* University of Kansas Medical Center, USA

and Veterans Administration Medical Center,
Kansas City, USA

AR, AV ik, MImEsE, FEITE, 210
ez, TR 0, ST BHSFANYICO
GPC H#REGAEL -V —XHE XL 245FE
Bl
H AL 112 484 (1992, 3)

*OHTAKELERGR

R, bRz, R R, MEEYL, 4
Yoo i, FHEE D ESF~NY ORBRLIEEST
fiiz—t b o> B iEREE—
HAZEESE 112 464 (1992. 3)

* KELEEE

AARY], FIHIEL S, Rowe, E. S*: X & /—iic
&3 1) YIEERBO interdigitation 2R (F T —H A&
RV —LOREDORE
HAKZA S8 112 4 (1992.3)

* University of Kansas Medical Center, USA

and Veterans Administration Medical Center,
Kansas City, USA

HIGES, WHETHEY, FEEE D base7a
A04 FO=HESECLEE
H AR 004 41 $£4 (1991, 10)

WMy HFET, J B8, BE O seR F Ry
EFF o HSEIrSCERINIERBOREMRL
PR

HAT AL H 112 4£4 (1992.3)

(40 5 D e S N 2 A o b g

CLECRAD & B EITROBRMENE & L TOTE

%
HOeEXFY - Xy LRy (1992.5)

WA RSN WY, SIS, AT, G
TFED  HBHEOERS SUMTBIEIC S 1 3 1I%
BRERREOHE

AA S s 20 i 62 EIiRakistgr (1991, 10)

HOFR, REIEFY, E—m, sk B2,
Tearepe2, M 387, R 12 INRAIES,
RIThE>s, & O, i e, W IE,
PASEY FERROREERO AR FEAEN

%
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B A fr 520 62 [2EHTasis (1991. 10)
1 HAE SR A AR SR 7 —
*2 B ESREEAS I — 7B R ¥ —
3 4 b)) -t s —

MR, ITHRE, SH OIE, PR

ERFMPOTFL 27 L o HEE (EDTA)

BT 3%, BRI/ LVBEORBHILHE

55 13 [l B AR KA S R L B8 E AT ak i & (1991. 10)
RPN 2 g Sy N

HeRE O, IR, KRBT, REPHTCY,
BR &, hRAIR, REFRI?, PHEEREES,
BEBIEEY A4 F e HEICL 3RS bDETR
DEIE

H A fr it 62 MISETaiiES (1991, 10)

*1 R EREEG

"2 WSO

3 HKEREE

SMEEET, ERNO» ), RERET, FEEES,
R, MHEEE D RFYD IERERADGC &
LU HPLC {2 & 3 —HF S IREDLEBHRES

5 28 M EEE AR R aF e (1991.10)

B Y, SV ZIES, FARMEY, LA
M, eE I, FHESES BEREERAVEER
SR Y OBRIE
% 28 B EHELFEEMHHRLES (1991, 10)

Ll T BRI Fe

BRI, ERER, PRIES*, AH &
BARIRS, REEEE, aREES, KHILFY,
HHEW . ARENYRBRE-REHOEEERF
sav IS 74—t 3RESLUTE
HASESSE 112 £4 (1992.3)

R RS R AT AT

“2 R R AT

*3 el B A B AT

4 SRSTIRRRA:

*5 TIERLE A AT TRAT

*S PriREERbRE

Y EBHREERSER S —

*8 =R e T3

PEESIEEL, BB, PRIEE®, AR &,

AR, FEAERE, aaFEs, RELFY,
EHEE, WHE B BRRNRERE—ELH
LHEOoBEREIQZ IS 71—k 2SS &
UEE
HAIRA 4 112 SE4 (1992.3)
1 R R ARSI A AT ST
*2 BRI ISR
N BN B are e b T
xS IRBLRE
* TSR
* R ERLRY:
T BHREERS L S —
AT

*

XS, & F2', PHEFE, 'BE OFE,
WS ZER, =R K, RN B, B
FakSIEaLY, B 2 HHEHY I BRFEYD
HEBRE—ELvIOqM FRBRAAOFvYES Y —H5
LeHZoRT IS5 714— 108 3EEBIUER
AZA3EES i 112 £4 (1992.3)
ORI R TR

*2 B L S

* RS RETI AT
KRR R E AT

* BT ERT AT

* [E SRR

*7T R ARSI SE R

* R R R SERT

* IR

FERE, MEESEY, HmEBFTEE, WLARBT,
ITHREB, %0 E, EEE  IFLes7
1 v mEE: (EDTA) BT 3WR—BRHYI -1
BFEMEEBEE EDTA (Z& 3R ICDWTD)
HAIEFAH 112 £4 (1992.3)

1 RBRAERE TR

AT IR, KM EES, EH OB, FEEE
H:oV 774V LARERFOTEADATE
BA e FaE 63 EEmEims (1992.5)

*1 R L SR R

AL, SRS, Bws ), hREET,

LS REREPEABELEVWRY T UF,

11 EREAO—F 3 HEDHRE

HA L 0 63 ek (1992.5)
Moy P )T S —
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TR D, BT, PRENT, PHRRRS,
MoRZ R, MIERER . BRBONI FFAUH
LU OBILADORBER DR
HA AL RATESA ST 63 M (1992.5)
T
2 BAfRRGrtEs F—

ABMEF*, TREAE, BIEAE, JIFRE 0,
WA B B2, (IARBE REFEY, RHEFEGT
BE* . S Ao ERIc L 2BERATOERBEOEE
(B2R)—I14>, FSA470—Y, BEIEHRD
REERERORE

AAfr s a 8 63 MISEMahi$y (1992.5)

kR

A Y e

3 ARERRRetr S~

ERERE T, SFREME W, RN T,
HIRA b, SHERET, @rferh, SHETED !
ZVZOHMHBORF Lo ERBEBCRITTIEE
::|

HAfr S48 63 B2eTaiis (1992.5)

U R T R

" PSR A A ERI T

N, TEEA LT, NMERTE, SN0, #
WA FREEY RSN T, KER
I ANEIrLPBELEXFLVEREBRICOWL
T
A A fr RS2 s 63 M2afanii e (1992.5)

s R A ERT e

2 BTSN R

BT RBEREESE-GRLKFCETIR
REEZNTR
BAR R EE 28 63 MEfEke (1992.5)

ARz, FHEE, NEEZLE FERNiREEC
49 3 LV ZARERZDOEBEOKRR
5 19 B AR H Bt S A4S (1992.5)

3, I 3L, JIEREZE | MEARERICL
35y FEBIEERICHT 3RAAZOMEHR
5531 M B AR SRS (1991.7)

LH 3L, g, WISEZE : T Fuxer2n
79—t D5y MBTBESHEYE
5 31 M A AR R EEHB4S (1991.7)

KEFS, 5 i, 9P, NEEZE D 5y
PERREDOWRR/ S ) PRIEBERO in vitro I2H 1
PEBESMb: A XY e R CHRERF
I (IGF-I) e

8 65 [l H ARIEFE L4046 (1992. 3)

SeHEER, SLaTE, FASH, meek et
aw
7 1 mERAsE M 7 + — 7 4 (1991.7)

BHH 5 FE R EREES 0 L HORBRES 2
Rz

1 RERMA RS 7 1 — 7 &

AU, MRS, BRI, TR,
Bk 20 BREEMENC L3S0 N
BOTREEHREE

W12 EAR LA E RS K - v Y KT T A
(1991. 7)

IR TR LA

" R

EWRIA, TAsE—ES . B AR Agrobacterium
rhizogenes \Z & 3 ZREYOHBEER 1.5r>0
RS O{E Y

HI2EM P HBEREEERE - PRI T A
(1991.7)

Sauerwein, M.* and Shimomura, K.: Transforma-
tion of medicinal plants with A. rhizogenes
MAFF03 - 01724 (II) Production of tropane
alkaloids in Hyoscyamus albus
FHI2RAHAGERESERE - PR P T A
(1991. 7)

* Ruprecht-Karls-Universitit Heidelberg, F.R.
G.

Sauerwein, M.* and Shimomura, K.: Production
of secondary metabolites by green hairy root
cultures

MI2EMHARESREYE RS P YR T LA
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oW & #1105 (1992)

(1991.7)

* Ruprecht-Karls-Universitit Heidelberg, F.R.
G.

BT, HEpRIL, PEE=4, BEE,
8 AHd . EAEOEEFHOMR (He®) HE
EHEREIZOWT
HA 4RSS 38 |4ES (1991.9)

g R EEREASE

*2 U H AR AR

Vs i

| 15, BT, BERT, TH—ER LT
YFOLEFEAZAICEAIHBOHRE

H A 38405 38 |4E4 (1991.9)

* WRERLAT AR IEAT

Sauerwein, M.* and Shimomura, K.: Secondary
metabolites in green hairy root cultures
39th Annual Congress on Medicinal Plant
Research, Saarbriieken, Germany (1991.9)

* Ruprecht-Karls-Universitit Heidelberg, F.R.
G.

Sauerwein, M.* and Shimomura, K.: Production
of tropane alkaloids in Hyoscyamus albus tran-
sformed with Agroebacterium rhizogenes
39th Annual Congress on Medicinal Plant
Research, Saarbriieken, Germany (1991.9)

* Ruprecht-Karls-Universitit Heidelberg, F.R.
G.

Shimomura, K., Sauerwein, M.* and Yoshimatsu,
K.: Production and regulation of secondary
metabolites in transformed roots-“normal” and
“green” hairy roots

7th Asian Symposium on Medicinal Plants,
Spices, and Other Natural Products, Manila,
Philippines (1992. 2)

* Ruprecht-Karls-Universitit Heidelberg, F.R.
G.

Shimomura, K., Yoshimatsu, K., Sauerwein, M.*!,
Christen, P.*?, Toda, Y.** and Aoki, T.: Produc-
tion of biologically active compounds by trans-

formed cultures

German-Japanese Workshop on Plant Culture for
Breeding and Formation of Phytochemicals, Tsu-
kuba (1992.2)

*! Ruprecht-Karls-Universitit Heidelberg, F.
RG.

*2 University of Geneva, Switzerland

* B ARSI

FARERE, THE-R Bk, RFE—
Kt # BEERRS FCF0ERBELUB
EEFICEI3 tasryPrhnas FOLEE
BASRZESH 112 £4 (1992.3)

LR AL R SE AT

*2 3T H e AR se T

2 MY LTS TRUBEITIERT

L u g 20, BRI, IR, G
F*2, THE—R axYZYIERBOHFAAEY
7F L EREE
AAZELH 112 4824 (1992.3)

R RS

*2 BAIRIRELR A

SR, B R BN TR M I, Rk
R EHST /RO P PHESE BT
REBEOUHENETREE

AZRHEYAE T2 1992 AIEF R 5 & UH 32 I >
R (1992.3)

RO TR T

" FURKSHES

edusis ., MEH—Y, TH#E— FA®%
T AR PYOERBRELASTICRES S 3
YREEMICET I RYFRFLUCRLERE
HA 34 1992 SEEAS (1992, 4)

* IR

Christen, P.* Aoki, T. and Shimomura, K.: Pro-
duction of tropane alkaloids in Hyoscyamus
albus transformed with Agrobacterium rhizo-
genes A4
Spring National American Chemical Society
Meeting, San Francisco, U.S.A. (1992. 4)

* University of Geneva, Switzerland
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Sauerwein, M.*, Wink, M.* and Shimomura, K.:
Alkaloid production in adventitious root cul-
tures of Hyoscyamus species

International Symposium of Phytochemistry and
Agriculture, IAC Wageningen, The Netherland
(1991.4)

* Ruprecht-Karls-Universitit Heidelberg, F.R.
G.

HFHAZRY, BAFE, afE—r, FRE—, A
HEF, B0 # FEESEFRAOLERER
(35 248)
51 | BARERRESFS (1991.7)

* B i A mbE R

oo MO PHrEX LB O, ORAE
M, N2 D whY 3EBEROFD/AAf Qs v
SRV X ICHT IBRR/EAICOVT
HASR 2O 8 112 454 (1992. 3)

#® R, RWgh &F W, B0 W&
EEMEELH ETHRLUBDBMEAICIWT
LIRS 10 Bl4eEHRS (1991.9)

* AU AR B IR BT AR SR 2R

O 7 ERCEFELH CIRANEME
HAEIRYED I 3 FERTRRS (1991.12)

BOo & F3avoREetoaERMmEcEonT
81 MBKTEY e RN 7+ — 7 4 (1991.7)

HRSEH  Hoaw
851 MBS N 7 » — T 4 (1991.7)

SEHER, LT, FHSH, ekl erd
anw
5 1 MISKMAYEE R 7 » — 7 4 (1991.7)
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6. FISH (Fluorescence In Situ Hybridization)
F Hv 22 e k44T & gene mapping

EREMLB OF M E K
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A

H

M 1%
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ERIEEIZITH-ELPIZREEE Main Research Projects Carried Out in Fiscal Year 1991

HAHAR (B&EE)

1.

BR 3K fh D W IE 7 §TT % 7] U 72 05 Stk B
T LR (CHE, 3E&, HFE, #h, fta,
&)
Chemical study on biologically active ster-
eoisomers for the evaluation of enantiomeric
drugs

L ERBLEROSTEE A BIEHEIC BT 56T 5

(FEtE, 0, 4%, t88E W, BR, XE)
Evaluation of i vivo and in vitro systems for
the measurement of biological effects of
drugs and chemicals

EITHEEF HRBFRE (Rl

1.

(2]

R X ) BRI N AWHOLEEICET
HHR

Safety evaluation of products in foods formed
by y-irradiation

(1) BHIC L VFBIN 2 LADILFNE LUk

W ZEEhc BT A% (Ad)
Study on chemical and biological variance
in foods induced by y-irradiation

(2) KREHRSL ARG OEREEICEY 56

5% (ER)
Mutagenicity study on heavily y-irradiated
food components

(3) REHAIC & > THERT 2 HEWE AR

ZERIC BT A5 (4E3K)
Chemical elucidation of toxic substances
generated by high dose y-irradiation

L BURTHNAT) y FRBEEICL B 77

HERBROFZEER FAMMERFZCET 2055
(4=4)

Study on acquirement of safety and efficacy
of protein drugs by protein-hybrid formation

. BHERLEME T 5 FEBATIC By 57

e (BRHE)

Evaluation methods for safety of cosmetics
and quasi-drugs

) osERSrBp MR RGRIC Bl A5
(ZR)

Establishment of a method to accumulate
metaphases in cultured human lymphocytes

L TR IMET LAY DORESALES W E VB

TR - R RZIEORRBICE T 2578 (B8,
Fiid)
Study on the development of sensitive radio-
assay systems for fungal allergens

6. WL 7T I —DWMET 7 4 =T 4 7~0vik
DESEITE (HEE, fUEH)
Study on photoaffinity-labeling of drug rece-
ptors

7. ANLENBROBHBREIC & 2 EREA TR

" ALICBIT AR (HE5)

Effects of gamma-ray sterilization on bio-
compatibility of hemodialyzers

8. tEiibamEFRALIZH LY F X2
REMBEORMRE L - F XL REDZHIE
DFESLIZT 205 (R0
Study on development of a new quantitative
method for endotoxin using radiocactive mate-
rials and establishment of diagnosis for en-
dotoxemia

9. BIEDN1=ODWMAEFEREARNRELZD
Wl B OBRREMRAT I 81T 5 Uit M £ Bk Lo
WA 5 IR (%)
Utilization of radioisotope-multilabelling for
investigation of new trace bioactive proteins
for new drug development

BERATRRRREE (BERRWF)

1. ¥ LW RBERE O 12 H DIEBEHMRICBI$
LHi5
(1) Tt & #8RE bR B ¥ 5 EBGR
FA%E (3ifE)
Research and development of basic tech-
nology for molecular and cellular analysis
of plant systems
(2) Research and development of basic tech-
nology for the analysis of plant cell growth
and differentiation
2. BEEERTFFBL I 70T )3
— Y AT LNEFB LU 0REETAICET
B (FEdh)
Design and stability prediction of delivery
systems for peptide and protein drugs
3. BRI F O RNEIE & £ 0 ERRT
BT 81 (FU)
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Toxicokinetic studies for risk assessment of
chemicals utilizing pharmacokinetic models

. 7Y ANEBEREIC & B ARREBIRIGAREO ST

WAL, FIUTEDK 7V 2 NVEERRERED
BEt L ARICET 28R (ItR)

Mechanistic study on radical reactions for
the development of radical scavenger as a
drug

B #RAAEMEFHBHAE (BT

1,

A XS 0BRGP IC BT 2 BB
W (A5

Behaviors of organo-tin compounds in mari-
ne aquatic environments

. ERTELTEE NSRBI FOEIERE

AR RS ERFEORELIC T 555
(BKFE)

Study on the assessment of putative potential
toxicity of environmental pollutants at low
doses using culture systems

. EYEBEEE D b O LW ORI EEBR O

b Mkt 2R EHET 5 LH DI YEIEE
BIEFFE (fEdh, HBS HRE 408 ER)
Estimation of risk to humans by extrapola-
tion from low dose animal data: Toxicoki-
netic studies

. R TR 2 BLEME S O R &I BT 5

7 (#5)
Safety assessment of microorganisms used
for recombinant DNA technology

. RINBAHERE TR L N 3/ LT ERRE

HFHmHC Y 25 (BREE, FEE X&)
Evaluation methods for biological effects of
rare earth metals

. BIFKEIC BT 2 FBCRER LS DBk

RU%EWnE BT 2R (35

Studies on the behaviors and safety assess-
ment of environmental polluting chemicals in
ambient water

. IR AR 2 BRI R H DI T &

E=F Y IREORREIET AHR (A5H)
Study on the diffusion process and monitoring
method of pollutants related to high tech-
nology industries

BEHHmRRAEDE (BE4)

1.

HROEBREFATRTR (BR)

10,

11,

12,

Experimental models for intractable diseases

. PR LBy b BRL BERIMRERS D

RSB 25 (3REE)
Development of a simple and rapid determi-
nation method for essential components of
quasi-drugs

JRITHA Ay b FEENRHELHLFICH
THHE (K, #a, & A8, &
i, FEtE, HHE, HE, £R)

Study on improvement of risk assessment
from chemical exposure

L SRR BUSFI RS 2 W R R M 0 A ETRERR 35 &

UEE PRSI BES 2 K78 (EEa)

Studies on quality control and clinical evalua-
tion of diagnostic drugs based on im-
munological reactions

. AR Lo SRR RIS B Y 2 AR ITSE (FEd)

Study on the surveillance system for control
of bacterial food poisoning

. BERBOAUHECET 2% ()

Study on diabetic complications

. SRR (L - EYPETIED 7 4 K7

A fEic BT 255 (&, #HiE)

Study for preparing guidelines on chemical
and biological evaluation methods for dental
materials

. BRI T — 2 DR T 2 —= v F DEFEREbic

B3 amrs (3EE)
Standardization of format and content of
evaluation data of new drug applications

L F LBk ERMICET R (B S —

&)

Toxicology program under US-Japan non-
energy research cooperation

PO EWHSEOEBICET AR (KM,
iR, W% '
Migration of metals from ceramic wares in
contact with food

HEAT M RO EEHE 7R (FFR)
Regulatory issues on newly developed food-
stuffs

fraRiR i ERR e iz B 5 AR
(frifs)

Investigation on international measures for
saftey of food additives



BN A HIBIE & MBI T 2058 (&)
Study on the evaluation of total exposure to
carcinogens/mutagens in daily life

298 woE R B RS 1105 (1992)
13, HARIET T AT v 7 SRR DA e 23, BB LN 57 0 ARBRIZT B
B AT (EEtE, iR, R 76 (&, EtE)
Safty assessment of biodegradiative plastics Studies on the chlorofluorocarbons substi-
14, #Ab - pREEEETFIEZICEMZ DNA 7' tutes used for drug products
— 7 OBEFECET MR (BER) 24, NAKT 7 v —ICHARFENREMFHIGI
Study on development of DNA probes useful BS-5 2050 (Ardh, #5460
for research of age- and disease-related ge- Study on safety evaluation of new food deve-
nes loped through biotechnology
15, WAIRUNBIETIC & 2 FhA D12 & #nl 25, FrfEATFEAHRIC & 2 HERFEB O A EIC
(> 2—E) My 2 (%)
Enhancement and suppression of carcinoge- Study on sanitary management of newly
nesis by internal and external factors developed vending machine
16, Hr#iR B AL S DR 2 EEHEi o) 729 DBk 26, AT I /BBMRTIC L SEEVEFAWNE
B (R, Hi) (Fri, &8, &3, #aR, i1
Studies on the methods for the safety evalua- Investigations on health effect of essential
tion of cosmetics containing new chemicals amino acid products——Investigation on the
17, BAERFHOEBMLE SRR LM 5 causal mechanisms of L-tryptopan-induced
R (Frk, &) EMS
Study on strategies for international harmo- 27. EGETEFIETREE (AhK, AR)
nization and revision of the Pharmacopoeia Research on food hygienic survey
of Japan 28, MEBHORBRESFICETIHRE (k)
18, dERitE, FERBMNHEZRN DD LMRERER Studies on testing and evaluation of blood
 OFASET AR (5 products
Study on new test systems for quality exami- 29, HARKEAAPORBYWHEOBREEHICET A
nation regarding sterilization and pyrogeni- AR ()
city Studies on the development of analytical
19, ERMR0ERNSIL - o L ZLcd ) 5% method for residual contaminants in animal
ICBET o Erge (S, HpfE, WE, EH) and marine foods
Studies on in vivo deterioration and/or deg- 30, RN TEnRRICE Y 5 LB
radation of biomaterials and accompanying 7 (ffh)
toxic effects Development of methods to assess the safety
20, EEKOHAFNICET 2 EHBEW N~ - of foods
z > DEBWHE Frk, > 77—, Eh, 31, RIENGE - BB T 2 /AR (A&, &
A4y, BRI, JRHE) )
Scientific bases for international harmoniza- Study on decomposition and metabolism of
tion of pharmaceutical regulations pesticides
21, Repan 4 o RBRENEEILE a4 4 Y 32, JREDSHE - ARBB DL VEHIBERFR (>
EDOHA ¥ T4 BT A% (3R4) 7 —k&)
Studies on the standardization of urinary Study on methodologies for safety evaluation
cocaine analysis and guideline for confirma- of degradation products and metabolites of
tion of cocaine use agrochemicals
22, HERBIPIC BT ARAPEMENDEFEE 33, RRIEDGE - R EARNE R R UM ERE

L AEDMHBEIC B 2 PR (3EH)
Studies on toxicokinetics and structure-toxi-
city relationships of decomposed and/or
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34,

35.

36.

37.

38.

39,

40,

41,

42,

43.

metabolized substances of insecticides
RAFT 7 v —EREEHDRIT LRtk
DT BT BHR (v 7 —1&, ki)
Study on quality and safety evaluation of
biotechnologically-derived pharmaceuticals
E%ﬂ:%t:%%?ﬁféﬁz’iﬁ%ﬁat:ﬂ?‘6%%?{’]!&15’:
AR BEEORELIC B9 2% (X, s
Studies on the establishment of a reliability
assurance system for designated testing labo-
ratores

4> 2) 8o HPLC RB ko BRI 3R
(B4, HH, k)

Development of high performance liquid
Chromatograpic assay methodology for insu-
lin preparations

bR S SR, IR oS
SR (B

Study on the standards for surface active
agents, oils and fats for cosmetics

NHh ek =L DASRIECET 5% (R
)

Establishment of a simple method for distin-
guishing Papaver bracteatum Lindl., P. orien-
tale L. and P. pseudo-orientale Fedde.
EHEAOREERBE A Fo 4 > oRBELICH
T IR (M)

Review of the guideline for bioequivalence
tests

FARMERBIC RV 5 5 FET 2 RINERAE 0 &
Pk BIY 205 (dbkiD

Studies on quality improvement of crude
drugs contained in kampo prescriptions for
geriatric diseases
ERAERZRIC & B ARtk A v A
BhREDFEHT (HERE)

Analysis of calcium signals in rat basophilic
leukemia cells using a digital imaging fluores-
cence microscope

ARG EER O BASIFSE (&)

Development of drugs for tropical diseases .
BRI EHE 0 72 D ERBR R &
AT M 5858 ()

Development of testing methods and guide-
lines for toxicity assessment of chemicals
including pharmaceutical drugs

44,

45,

46.

47,

48,

49,

50,

51,

52,

R BRI R AAENR (x> 2 —K,
IEL, fr&h, )

Integrated study for safety control of pesti-
cide residues

BRI 1280 L W T Rk R 5
ze (WE

Development of study methods using fluores-
cent probes in cellular toxicology

B OBRBEES L eS8t Sy
DEHTBICET AR (B8, X&)

Study on determination methods of pesticide,
its metabolites and its decomposed com-
pounds from agricaltural products

ARG OLEEHEFICET 2R (Ki)
Study on maintenance of imported food
safety

LMY A R RS T SR I s O Tl E i B
5T (L)

Identification methods for natural food addi-
tive in food products

R W27 F FRIVE Y D in vitro
NAXT A OB (&)
Development of an in vitro bioassay method
for peptide hormone using cell culture
frBORERBIC IS 2 F/IM R (R
Study on the technology for microbiological
control of poultry meats

BioH R 7 ERIC Y 5 TIAEMR ()
Study on the incidence of Salmonella in fresh-
ly shelled eggs and egg products
WMAREYOT 77 b X B WY
LETFE (i)

Detection and detoxication of aflatoxin in
imported agricultural commodities

HPmERmse (XHBE)

1.

I R— FIFRIC & 25D A BEROFHEICE T 5
MR (> 7 —F)

Assessment of carcinogenic risks using cohor-
t study in human cancers

. KA A4 2 RGBS BT 5 HALERRSG

EIT7e (5T
Cooperative research in the field of plant
bioscience between Japan and France

. EIETE G B EMRD IREIETTE (fIR)

Research on metal complexes with biological
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activity

. B B ERBESE AT AN KT B Rl B 5 T

%t GRE)
Studies on mechanism controlling tumor
development in multi-stage pancreatic car-

cinogenesis

. BRI (GRih)

Study on the standardization of Japanese
pharmaceutical terms

. EMEE SR R SERET R (i)

Studies on biologically active metal com-
plexes

L REERVE T & B SR BRREORATICBI T B HF

78 (FE5)
Studies on the regulation of immune func-
tions by growth hormone

. BEREISC BT 2 BEAE S oL v U BRIGR

U B BRI > WT (e

Role of protein tyrosine phosphorylation and
dephosphorylation in histamine release from
basophils

. Fusarium moniliforme D3 MESHIRFZE (1%

Toxicological study on Fusarium monilifor-

me

AR E (B4H)

1.

[#7]

BEFEHIARRIC & 5 ) X 7 FHti 0 ZERERYIT SR
(> 7—&, RHE, ER)

Basic study on risk evaluation by multiple
carcinogenic factors Fundamental studies on
multiple carcinogenic factors in human risk

evaluation

. BEULFTNIC & B ROABHOFHEICE T 3

e (v s —&, WH, Hi)
Study on evaluation of modification of car-
cinogenesis by environmental chemicals

. W=t o VLA RN AT T 2R

(e, #49)
Studies on carcinogenic effect of nitroso com-
pounds formed in the body

. BRI & IR 0BG L 2 RAA

& X (R

Oxy radical-mediated carcinogenesis and its
modefication by environmental chemicals
fTmPicEE NS ERIC & 2L ARED
B naTE (HED)

Studies on modification of carcinogenesis in
digestive organs by various factors in foods

. ATER U AXNE LR L 2 ANERE

P72 AR (2 S—R)
Construction of an informationnetwork for
primary cancer prevention

L BUEAWRIC & B ERBHOERNTRNT R

%)
Studies on the quantitative analysis of calci-
nogenic pollutants in drinking water

LA DERTR

1.

EWELA, FRICHIRES SRELRRF ORI
HeL Z DIEMPTREL b RIcEBICB LITT#
BT AR (v y—1&, #iE BR A%
HERE) '

Study on dependence, behavior and biologi-
cal effects of drug abuse, especially multi—
drug abuse

FEALESBRER (B4EAEFHER)

1.

CRFNTFF NN BEHOT Y M oat
T HHEFTEERE (&)

Teratogenic evaluation of zinc dimethyl-di-
thiocarbamate in rats

ERFHBRRER

1. AREMOABIEICET 2R (RE, XH)
Study on efficacy of food additives

2. AR —NEFROUMRELEORIEICET 55
% (B, %K)

Establishment and improvement of quality
control methods for food colors

. R BERUE,LSBULEZT7 2 /- DRE

BT 54-T2/)TrFE)ENCH (B
)

Application of 4-aminoantipyrine method to
determine phenol released from plastic wares

L KBRS N T LR D S

DEIF (B3R

Establishment of analytical methods for vola-
tile organic halides in drinking water
HAERAD SR — ABREFEAICET 2
W (XH)

Estimation of daily intake of food additives -
based on market basket studies in Japan

. REHRKG O S REEBRHETNE ZR)

Investigation on some compounds originating
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10,

11,

in various natural foods

. BHBLED SR AATENRESL (I, fTih)

Establishment of systematic analytical
methods for multipesticidal residue

. BAEMORZ b A— 2 L REORTE, LB

JUFEIC BT AMERICET 2R (&, X
)

Decrease of post-harvest pesticides contained
in agricultural products in the process of
storing, manufacturing and cooking

CL-FY 77 o8EIc L B3 EMS (&R

EMS associated with ingestion of L-trypto-
phan

AFVYERRET LTI AFy 7HAIRPD
JERMWEL L oS (&R

Analysis of volatile substances and migrants
in polystyrene tableware
FEMBAD LD E S F I 720 (AH)
Migration of lead and cadmium from ceramic

cookware

2!

1.

RERFENVEMICHET 2R (3B LFHRE
HWERME TGS

Study on improvement of home environment

. Mo igsEmiRic 817 2 MR mE BRI T

LA (RE)  BEREDTIEl AT R e
Studies on mechanism of cell proliferation
and carcinogenesis in the process of pulmo-
nary fibrosis

ta—vrHM o AERBE#R 022 P
% (ERBEARESWIRNES)

1.

=R I AN R A A Ve v 4
— DRI L BB RT I OR R
(#H8)

Development of methods for isolation and

—a—0

functional analysis of neurotrophic factor
receptors

. Sa—u e Y%y fERSERTEEZ Y

ZHRESSERT & T 2 v — 7 OBGETHERED
BAs%E (SRE)

Development of an evaluating method for the
effects of neurotrophic factors and modula-
tors on neurocircuit using a real-time multi-
point quantitative monitoring of intracellular
free calcium ion

3.

10,

11.

12,

Za—w - bu74w P Ty I—ICk B
P indlicE T 2 MR (v 2 —K)
Inhibitory effects of neurotrophic factors on
neuronal aging

. DNA 2 M mEER g (i

Screening of restriction endonucleases useful
for DNA diagnosis

. BEERE AR o B EE o 2

T LT ToORERT (SUAD

Identification of morphological and chemical
characteristics of transgenic plants cultivated
under artificial system

L S FT 7 vk B IANERY O R

AP 20F7E (H43%)
Study on application of medicinal plant com-
ponents produced by biotechnology to medi-

- cines

. BEMEOLHNES L URetmEke LT

VEEREBRROMENL E T OFMIC T 2% (3K
)

Studies on the development of screening
methods for determining the efficacy and
safety of drugs using culture systems and

their evaluation

. ERFERBICHH SRS T A o

Zic¥ o (BER)
Development of sensitive tester cells useful
for mutagenicity tests

. RERBADEIFHEEROLAIEI T 25

7 (RE)

Application of physiologically-based phar-
macokinetic modeling to pharmacokinetics
and metabolic studies »

B 58 B R by B o0 Ao AR SR a2 BY 3 5 358
e (REL )

Fundamental studies on evaluation of biologi-
cal effects of chemical substances applied to
the skin

) ZveRzFr (EPO) iR EBREN
FRHE I BY S 25 (A%

Standardization of bioassay methods for
biotechnologcally produced drugs like eryth-
ropoietins .

N4 ATy 7av—HWTELNLA iR
By O EIHE T O BRH R (f5H)



302 G 81105 (1992)

13.

14,

15,

16,

17.

18,

19,

20.

21,

Development of methods to assess the safety
of components in foods produced through
biotechnology ‘

HRIBNMWED A AT 7 /7a v —nFICE
3 e A PE LN SRR O BR (&R)
Development of methods for chemical asses-
ment of food additives produced through
biotechnology

SRS F 2 FUE L 72 ol RE o 25
L xnEERICET TR (EE&AR

Design of controlled-release systems using
biodegradable polymers and stability study of
their physicochemical properties

S PR SR 0 A R R S R ST R AR I
B4 a8 (B8

Biopharmaceutical evaluation of the i vitro
and in wvivo performance of dosage forms
formulated with various type of polymer
substances

X bk X OBBROES FRAE b & £
DBFI~OFI A M OBZEIBY 5 5 5178 (£ 3)
Characterization of chitosan and its deriva-
tives and their application to drug formula-
tions

BSr FAb~ <) > OFLEEMIEE DT A 8 &
U DRERAGIC B 5158 (X38)

Studies -on standardization of an anti-coa-
gulant activity evaluating method for low
molecular weight heparin

F o NA TNy FIEERIC & BRI
HHL (%)

Development of useful enzyme for drugs by
protein—hybrid formation

4> 75 F ME O FOEMAE R B 2 0F
78 OGS, #iE) '

Studies on tumorformation by materials for
implant

M & B d 5 1 & O° % DR o2 £t
LENLDFMOICEIZET 2% (S04k)
Studies on safety evaluation methods for
hemodialysis membranes and materials and
their application

SRAn e Bk IR R A A R O & =
N2 B LIZTHRETFICHT 205 (44%)

Studies on the activation mechanism of super-

oxide-generating system of polymorphonu-
clear leukocytes

22, FF7u—aP-4505TFHENAEbLEIC L
e P EGRFNL 2 v —2 5 VT AW
78 (EHR) v
Studies on the simulation of human drug
metabolism by combination of several species
of cytochrome P-450s

La—vr¥4A T AERHBIERERAMREE

1. HRBEEROFHERREMOMSE ATk, X
ik, i
Development of an evaluation methodology
for new pharmaceutical dosage forms

2. ERWEMMORER, BRELUHA (EIFTE,
SUNE, HER, %)
Exploitation and utilization of medicinal
plant resources in Japan and China

Ea—-vrHM T XERABRT S XEERERKE

EEH

1. =4 XEFEMEHR 7)) —=> 7R (B
Preliminary screening for antiviral AIDS
drugs

MHEATHFERCEHBARESR

1. EWRBBRIC B 2RV ABEWH DR ELE B
A RIBIE & Ml 2 8P (&)
Assessment of exposure of man to carcino-
gens and related chemical in the environment

2. HEIETRROZES A BEW T 0 RIS ER T 0
HERNAER DTN & eSO I BI§
SRR (UG, 8%, Wi, B8, &R H
Development of chemical, biochemical and
toxicological methods for safty evaluation of
environmental carcinogens; especially of non
-genotoxic carcinogens

3. TR L D ARDPADHRE (FE)
Molecular epidemiologic study for assessing
cancer risk at population level

£ R
3K i) O BT
M) BE B Beeeeeeeeeereesieinnnannienns H
* ER Bfeereenernnrrnronanasninneranas T
73 o Eeeeeennnrrrrrenieseinnnacaaans HE5,
B2 5 A A L 2 TR ereeereenereesinrnannnns g
fr B Efeeeerecsrrrrrrenesnseirnnenens fr 5,
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BRRES L TREFOLERA

Survey of the Results of National Tests

PR3 EEOMEREZOMUERTUIRDO LE I THS.

B x B & g |[HBRE|AAE
% #: # # %
H £ ® 2] O 0| ¢ 14D 60 | ( 147) 60 | o 87 |a 59.18
H &K ® x#(C 0 0 ( 106) 77 | ( 106) 77 | s 29 27.36
8 &h ® # | ( 22 0| ( 8%) 85 | ( 88 85 | & 23 [ 268
Hop % &£ R B (29 172 « o 0 ( 219 172 | .~ 47 21.46
o0 fT BR R B[ (B 76 | ( 12) 11 | ( 8D 87 0 —
— F B & R B | (19 179 | ( 55 40 | ( 252) 219 { & 33 |a 13.10
B A& & & £ ( 20 o C 9 12 [ ( 29 12 | & 17 |2 58.62
—- & kB R BR|( 2 2|1 C O o C 2 2 0 —
& it ( 535) 429 | (1,165) 1,035 | (1,700) 1,464 | a 236 |~ 13.88
() BB 2 FEEEARHHK
HERBES JURESOLABEERKENTER) ORI EERNFAARA JHZENAE
BEDERHTHS. HIEEE e errrereresetonenenentinis s 308
OFIR 3 fEEEFRE R H B A 52783 OFRL 3 FEEE A R it B BRI B3
BRI e 306H BT e 308H
OF i 3 FERFRE S H JI B JIH e A3 OF K 3 EEF BIT BRI v eoerreevreee 309K
SIS ettt s 306H OFR 3 EE—F I R M E R S 3098

OV 3 EEE B AREE A FIH R BB -+ 308K
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B @ RBRRER

Reference Standards Prepared by National
Institute of Hygienic Sciences

B HERRICS\WTEEL, YLD EERIIFIED EHD TH B,

5 %% H X R JH B ¥ & (FRL444 B 1 BEE)
2 O#® & 4 (DL 0A i % # Jiil B iy
¢!
1 |7 2~ = A ¥ v ®ilgAb 14]16,600| « 722 vk, FEKOEEE
2 | REBB=AL 504~ 50mgA b 14 12,300 - REEHR=A 5 o4 — L OMERR,
H&%g,gmﬁ%@E%KOﬁmm%
3 |4 v A y v | 20mgAbh 14 22,90 ARV, 4R VEHK,
) EK IS @E%ﬁ,uﬁ&4/
U/E&K&%&E%ﬁ,,&ﬁf/
A Y VESRIKMSRETESHE, Tr&E IV
AV AY VERKERREENR 1V 7
= VA Y AY VIKEERETESE, P4
VAY VEHBOEERLE, 1V 7=2vA4
v A ) v KRS EMHROMERR
4 |= A + ¥ F — A |100mgAb 14| 11,000 émzbu*—»oﬁ AR Y OVER
5 |= ¥ %+ & R & 7 — 2 |100mgAb1&K]| 9,400 | - A EFARXVOERE
6 |= AT I NAYT = v — N |100mgAY1IER]|14100| - =ATIA Y7 =0 —NOIERRRE
L UERE:
7 (®E B <+ 7 & V| |lgAb 1&|15900] -E@HF7 v, A, FEHROER
‘ %, BBF7 1V, EREROERDE
8 |#H B ¥ ¥V F &% < Vv |200mgAb1A|19,900 | -EEYY F3o vV EHROERNE
9 |= v F b+ F ¥ V|208AD 1A&|[15700]| « EFHAKO=vV Fb3 vl
10 |4 # = 7 v visgiAb 1416300 - 4RI VvOEREYE
1 | d- ] v 7 | 300mgA D 14 | 13,300 | - d-H V7 A DERLE
12 | di- vl v 7 A | 300mgA D 14 (12,200 | «di-» v 7 ArDERY:
13 |% BB R % 2 & YV v |[100mgAbl1E|14,400 E*g@«;xa}zo% PRBB X
L5
14 | b * v v |20mgA b 174 {12,300 ﬁzn%vv,ﬁ%,mﬁﬁﬁomga
15 |1t 5 IRk = V| 800MEr 24 | 28,400 | - MiEtEEEERFIR AL E Y, WEAME
? B AD PRI BR 2 v 0T ?
16 |2~ 278 b7 z2r — 0 |150mgAH 1K |[13,500] - aA~ZBEr2T7 v —Nh AT AD
EEY
17 |2 ~27BBe Frairsv Y| 100mgAb 1A 14,400 | - 22 Frairs VY ORERRR
BIVERE. FAJ MY v aA0FERE
18 |2 v Ay 7 z2r — A i100mgAD1AE 14,100 - 2Ly 7 2e—-LORERRBRE X
CERE
19 |[FE B 72 » & = ¥ 7 vV |100mgAb 14| 12,100 %ﬁg?nwv///oﬁ aﬁklv
Y=z R
20 [ B = A~ F Vv v |100mgAb1A|[12,000 | -FHEEz2rF Y YORERARESIOCER
. FAKEREEHHRORIRR
21 |EBE® P =2 7 = ®» — o |150mgA b 1A | 13,500 %ﬁ§b27=n—»om RRABRB LU
ezl
22 |Ek B e Fmr 25 v v |100mgAb Il |12600 E@E&thn:»a’-//@ﬁé””&tsﬁ%l
UEER. EKEREEHROEERR
BIVOERSE
23 |BE B 7 v F = v » v |100mgAb 1A (12,500 | ‘BT v F=Ve vORERRARE IV
ﬁgﬁ,ivbﬂ/n/oﬁﬁﬁﬁ
24 | 7 2 = 4 5 3 v|200mgAbh1A|11,800 ]| - ¥77 253V, AESEOERE.
EElte Fr$Y 235 3 Y OMERSR
IOERE:
25 | & F x D A|18Ab 3412100 « ¥V A, F@ROERE
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H X R F B2 % &
B2 O®B & 4 IR i # f& H B 9]
F .
26 |y ¥ b F ¥ v|50mgAb 14|12,200| - OF b > v OREARS X OERE.
FgeDHE MR, SEH—ERRE IV
ER
27 |y 2 3 v F F — b} |300mgAh1E|12,400| - 25 vF 5 - rOBEE
28 |¥Y 7 m 7 = J I F|100mgAhlA| 9300 -C2r7rw724 31V, AEOERE
29 | v = * v v | 50mgAbH 14 |12,100 | - o= v VORERRE I OERE.
Ao BHAR, SES-HRRB LU
TR, ﬂ&%ﬁ@im&
W BEBEBAKFE=CX 7Y ¥ |50mgAb 14K[10,90]| - =7V, Jr=x7)V, @
| B OMERR
31 | BREBAKFZE/I A=X 7YV |[50mgAh 1K [|12,100| =47V Y, JA=tx7Y VOl
gﬁ&.ﬁ&%ﬁmﬂ&%%xlvﬁi
32 | valit s 2B =ATAAYVY | 18AY 1A |12,000| « AZ25107 5 — OERYE
A
3 [G-A b r 7 y v F V| 100mgAb1ZE 12,600 - G—Atr7»VFVOERE HE
HEOMRRARE X OERE
34 | B bk M IRM B v E v | LOOOHNY 14 | 26,800 | - FAMtkMIRMEA L2 v, GRS
Ab eI L= v OB
35 | " 2 v | 500mgA Y 14 [ 10,700 [ « v 7 v7Fvoi-AEBELHIRR
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epidemiology 240
error-prone DNA repair 246
Escherichia coli 210, 211, 225
esophageal carcinogenesis 246
ESR 216

ethanol 214

ethylating agent 227
ethylenethiourea 199
evolution 212

excretion 232

expert system 230

exposure period 48

F

5-fluorouracil 226

F344 rat 32,221,223

fact database 248
familiarization study 216
fenitrothion poisoning 215

ferric nitrilotriacetate 214
ferrocyanide 205

ferulic acid 197

fish 227

flame retardant 213
fluorescence analysis 192, 193
flowering 53

food poisoning 243

food additive 246, 249

food coal-tar dye 234

food color 128

food contact ware 83,85
food effect 191

food safety regulation 242
food wrapping paper 206, 207
foreign-body tumorigenesis 198
forensic analysis 240

fork medicine 238
formaldehyde 200, 201
formaldehyde-donor 201

free SO, 234

fungi 60

Fusarium 212

Fusarium distribution 212

G

y-ray irradiation 242
y-ray-irradiated rice 203
y-ray sterilization 199

gap junction 219

gas chromatograph 242

gas chromatography 140, 233, 249
gas chromatograph-mass spectrometer 231
GC-MS 135

genetic code 243

gene mutation 247

gene transfer 229
genotoxicity test 225
germination 203

GI tract tumor 213

giant cell 88

GLP 240

gluconic acid 205

glucose 196

glutamate release 219
glutathione 216, 217
glycerol 228

glycoalkaloid 204

gonadal stromal tumor 222
gouda-type cheese 233
growth hormone receptor 196
growth inhibition 207
GST-P 221

GST-P-positive foci 224
guanine adduct 205
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guideline 239
guinea pig 231
Gunnera manicata 239

H

hair analysis 193, 240

hairy root 204, 206, 208, 236, 237, 238
Haloragaceae 239

hamster 216, 222

heart 197

hematotoxicity 42

hemolysis 235

hepatocarcinogenesis 224

hepatocyte 7, 196, 222

hepatoma 245

hepatotoxicity 42, 214

herbicide 233

Hibiscus subdariffa 204

high performance liquid chromatography 1,78,
135, 192, 193, 194, 199, 200, 231, 233, 249

hippocampus 219

hirstine 218

historical control 227

HIV 88

Hoelen 239

Hokkai-Touki 250

HPLC-ICP 204

human basophile 208

human cell line 229

human growth hormone 194
human lymphocyte 226

human recombinant enzyme 195

hyalbidone 237

8-hydroxydeoxyguanosine 214,216
hydrochloride 192

hydrogen peroxide 234

hydrolysis 192

hygienic index 80

Hyoscyamus albus 237
Hypericum perforatum 238
hypoxia 222

I

IARC 247

Ibuprofen preparation 122

ICH 241

ICP 249

ICP-AES 205

ICP-MS 215

identification 229, 248
identification of irradiated food 242
identification test 203

imported food 140,243

in vitro toxicity test method 244
inactivation 191

incidence 211

indigo carmine 134

indium 219

individual registration 248
indole-3-acetic acid 196, 205
indoor air pollution 241
induction 217

infection level 211
information managemant 243
information theory 202, 203
inhalation 213

INN 244

inorganic drug 203
inorganic ion 206

insect 240

intake from food 213
international cooperation 243
intestinal carcinogenesis 246
intravenous administration 232
intravenous self-administration 15
ion chromatography 203, 234
IPCS 213,241

IRPTC 213

irradiated food 242
ischemia 219

IS10 212

isoenzyme 223

isolated hepatocyte 217
N-isoprophyl-N’-phenyl-p-phenylenediamine
198

isothiocyanate 206
itraconazole 213

J

JAN 244

JP Reference Standard 107,110, 113, 116, 119

JSPI(Japanese Standards of Pharmaceutical
Ingredients) 195

K

Karl-Fischer method 234
KDO 210

kinetics 191

Ki-ras 220
kuzusapogenol A 206

L

LAL test 235
lanolin 201
lanthanum 215

LDH 223

lead 83,206

limbbud 241

limulus test 250
lipid peroxidation 222
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liquid-liquid extraction 199
Lithospermum erythrohizon 237
liver 37

LOAEL 48

Lobelia inflata 236, 238
long-term use 207

loss on drying method 234

low molecular weight heparin 249
LPS 210

lung 222

lysozyme 104,195

M

magnificent plant 239
malondialdehyde 205

marine cyanobacterium 237, 238
MDA 199

medium-term bioassay 224
medical device 235, 250
medicinal plant 60, 241
Meloidogyne sp. 60

melamine 207

melamine ware 207
membrane suppressor 204
menadione-resistant subclone 224
6-mercaptopurine 226

4, 4-methylenedianiline 199
Os-methylguanine-DNA methyltransferase 225
metabolic fate 207
metabolism 209

metal 205

metallothionein 209
methamphetamine 1,193,194
methamphetamine metabolism 214
methylephedrine 15
methylnitrosourea 219
metrachlor 201

micro bial test 243

microplate method 88
micronucleus 225, 226, 227, 248
micronucleus test 225, 226, 227, 228, 246, 247
micropropagation 250
midbrain 241

modified Rankine method 205
monkey 200

monoclonal antibody 209
monograph 247

monomer 80, 85

motor dysfunction 219

mouse L1210 230

mouse peroxisomal enzyme 214
Mucor pusillus rennin 194
multiple treatment 225
muscarinic receptor 218

musk xylene 209

mutageﬁicity 246
mutagenicity data 247
mutagenicity test 246, 247
mutant cell 230
mycoplasma 229
mycotoxin 243
myeloperoxidase 231

N

NAA 19

NADPH-cytochrome P-450 reductase 224
NADPH-dependent aldehyde reducing enzyme
195

B-naphthoquinone sulfonate 194

narcotic 240

natamycin 233

natural dye 234

natural food colorant 204

natural rubber latex 200, 241

negative list 249

neurotransmitter release 244

new coccine 131

nicarbazin 78

nicardipine 218

nicotine 217

nicotinic receptor 218

NII\'IS Reference Standard 104

nitri\c oxide synthase 215

nitrite 249

nitri{e trapping 244

nitro\Zrene 208, 246

m'troI zabenzo{alpyrene 208

nitropyrene 223

nitroreductase 246

nitroieduction 7

NMR 240

N-nitrosation 215, 244

N-nitrosobis (2-oxopropyl) amine (BOP) 37

N-nitrosobis(z-oxyprpryl) amine (BOP) 220,
221

NOAEL 48

non-processed food 205

nonaqueous titration 192

noradrenarine release 218

NOx 244

nucleoside 197

)

OECD 216

official inspection 128
optimization 202, 203
oral administration 232
organic base 192
organic solvent abuse 240
organic substance 207
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organochlorine pesticide 200, 201
organophosphorus pesticide 140, 201
‘orthophosphoric acid 249

oxazole derivative 195

oxidative stress 214

P

P-450 isozyme 216, 217

P1 response 218

P2y receptor 219

PAM 215

Panax pseudo-ginseng var. angustatus 239

pancreas 37

pancreatic carcinogenesis 220, 221

pancreatic carcinoma 220

Papaver sominiferum 53, 238

pathogen survival 212

pattern recognition 243

PC,, 217,218,244

pentaerythritol 32

pepsinogen 222

peripheral blood 226, 227

peripheral-type benzodiazepine receptor 218

peroxisome 209

pesticide 233, 240, 249

pesticide analysis 241

pesticide residue 213

phosphatidylecholine 210

phosphatidylthanolamine 210

photodiode array detector 78

photoperiod 53

Pinelliae Tuber 239

pineal gland tumor 223

plant tissue culture 250

plastic 83

poly ADP ribose 230.

poly (8-hydroxybutyrate/g8-hydroxyvalerate)
192

polyacetylene 236, 238

polyacrylic acid 228

polyamide column 234

polycyclic aromatic hydrocarbon 226

polyetherurethane 198

polyhydric alcohol 228

polystyrene 85

polyurethane 199

post-harvest application 135, 140, 233

post-harvest application pesticide 231

potassium bromate 216

potato 233

potency 104

prednisolone 113

preparatory committee 243

preservative 201, 233

pretreatment 199

production 128

production of Bupleurum falcatum 241
pSV,-neoc 229

psychotropic substance 240
psychrotroph 211

purity test 231

pyridoxine hydrochloride 107
pyrolysate of carbohydrates 220

Q

quality evaluation 107, 110,113,116, 119
quinacrine 221

R

rabbit muscle implantation 200
radioactive contamination 243
rare earth element 232

rare earth metal 215

rat 26, 207, 222, 223, 224, 227, 235, 236, 245
rat gastric mucosa 222

rat liver 221 '
RBL-2H3 cell 208

R-core 210

recA 246

recycle ion chromatography 204
reference standard 67
registration of journals 102
regulatory science 245
reinforcing effect 15

release 192, 206, 207

ReproTox 216

residual pesticide 242

resource of Bupleurum falcatum 241
restriction endonuclease 211
retention prediction 202, 203
retinoid 200

review 248

Rhei Rhizoma 239

rhesus monkey 15

risk assessment 213, 245

risk assessment on chemicals 243
root culture 237

S

Saccharomyces cerevisiae 207
safety evaluation 95

safety factor 48

safty 241

Salmonella typhimurium 225
Salvia miltiorrhiza 237
saliva 194

salmon growth hormone 194
sample size 211
Sanguisorba officinalis 236
SAR 230
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SBTI 221

scab causal fungi 212
scopolamine 209

screening method 203
searching for journals 102
secondary metabolite 250
secondary metabolites 250
secretion leader 194

serum monitoring 199

sex difference 213

shikonin 237

shoot 208

shoot formation 238

silicone 198

simplex optimization 202
simulation 225

simultaneous determination 201
single cell 246

site-directed mutagenesis 195
skin lipid 200

skin tumorigenesis 220
sodium chloride 222

sodium copper chlorophyllin 124
solid phase extraction 199
Sophora subprostrata 206
sorbic acid 209

soybean trypsin inhibitor 220
spleen 232

spoilage 211

spontaneous degeneration 221
spontaneous tumor 222
stability testing 239

standard 131, 132, 134, 240
standard method for drinking water 242
standard method of analysis 242
stem 244

steroid 209

stevioside 208

stimulant 67

stomach 215

stomach carcinogenesis 246
structure-activity relationship 195
styrenated phenol 198
subchronic toxicity study 42
surgical rubber gloves 198

S value 227

synthetic antibacterials 203

T

tannin 236

tanshinone 237
teratogenic activity 199
teratogenicity 22, 236
N-terminal peptide 209
testis 26, 221

teramethylpyrazine 197
thermosensitivity 53
thioproline 244

titanium tricholride method 131,132,134
tobacco smoke 244

tocopherol 110

tocopherol acetate 119

Toxic microorganisms 243
toxicity/carcinogenicty 221
toxic chemicals 243

toxicity prediction 230
toxicology testing 246

TPA 220

traditional Chinese medicine 235
transfomation 238

transgenic mouse 247
transposon 212

2, 4, 6-tri-tert-butylphenol 214
Trifolium repens 206
tributyltin chloride 235, 236
trichlorfon 233

triterpenoid saponin 206
triterpenoidal saponin 206
tropane alkaloid 237
twenty-eight-day repeated dose toxicity test 32
type-I allergy 241 i
m-tyrosine 231

o-tyrosine 231

U
umuC125 225
umuDC 246

UN conference on environment and development
243

uncertainty factor 48

urethane 227

urinary cytology 223

UV mutagenesis 225

v

V.cholerae 210

variable region 209

visible spectrum 124

volatile substance 85
voltage-dependent Ca channel 217
voltage-gated Ca channel 218

w

water for injection 250
water mobility 240

water pollution 227
WBN/Kob rat 221

wheat and barley 212
wheat and barley scab 212
whole embryo 200
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WHO 247 yeast 211
wine 205 yttrium 215
wood smoke condensate 226 7

wortmannin 208
Y
Yamato-Touki 250

Zingiber cassumunar 197
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