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‘Diphenylarsinic acid poisoning from chemical weapons

1in Kamisu, Japan.

Kazuhiro Ishiil, Akira Tamaokal, Fujio Otsuka2, Nobuaki Iwasaki3, Kenji Shin4, Akira Matsui2, Ginji Endo?,
Yoshito Kumagaib, Tetsuro Ishii6, Shinichi Shojil, Tsuyoshi Ogata?, Mutsuo Ishizaki8, Mikio Doi8, and
Nobuhiro Shimojo®

(*Departments of Neurology, ZDermatology, and 3Pediatrics, Institute of Clinical Medicine, University of

Tsukuba, 4Department of Pediatrics, Ibaraki Prefectural University, 5Department of Preventive Medicine and

Environmental Health, Osaka City University Medical School, €Department of Environmental Medicine,

Institute of Community Medicine, University of Tsukuba, "Ttako Public Health Center of Ibaraki Prefectural,

8Ibaraki Prefectural Institute of Public Health)

Ann Neurol . 56(5),741-745, 2004

We noted a new clinical syndrome with prominent
cerebella symptoms in apartment building residents
in Kamisu, Japan. The well that provided drinking
water contained diphenylarsinic acid, a degradation
product of diphenyleyanoarsine or
diphenylchloroarsine, which were developed for use

as chemical weapons, inducing severe vomiting and

sneezing. Characteristics of diphenylarsinic acid
poisoning include brainstem-cerebellar and cerebral
symptoms. Mental retardation associated with brain
atrophy in magnetic resonance images was evident in
some infants. We must be vigilant to prevent or
minimize the effects of further diphenylarsinic acid in

Japan or elsewhere.



Detection of bis(diphenylarsine)oxide,diphenylarsinic acid

and phenylarsonic acid, compounds probably derived from

chemical warfare agents, in drinking well water.

Mutsuo Ishizakil, Tomoko Yanaokal, Miki Nakamural, Tadao Hakutal, Seiichi Ueno!, Michihiko Komurol,

Miyako Sibatal, Tatsumi Kitamural, Akira Honda!, Mikio Doy!, Kazuhiro Ishii2, Akira Tamaoka?,

Nobuhiro Shimojo2, Tsuyosi Ogata3, Eiko Nagasawa?, and Shigeyuki Hanaoka?

(iIbaraki Prefectural Institute of Public Health, 2University of Tsukuba, 3Itako Public Health Center of Ibaraki

Prefecture, 4Chemicals Evaluation and Research Institute)

J.Health, Sci.,51(2),130-137,2005

The inhabitants living in a specific region on Kizaki
area in Kamisu-town, Ibaraki Prefecture exhibited
uncommon clinical central nervous system symptoms.
A graphite furnace atomic absorption spectrophotome-
ter detected markedly elevated concentration of
arsenic(4.5ppm) in their drinking well water. Further
investigation using HPLC, GC/MS and
HPLC/ICP/MS demonstrated that the structures of
the arsenic were bis(diphenylarsine)oxide(BDPAO),
diphenylarsinic acid (DPAA) and phenylarsonic

acid(PAA), compounds that can be derived from of the
chemical warfare agents, diphenylchloroarsine(DA)
and diphenylcyanoarsine(DC). The predominant form
of the arsenic compound in the well water was
DPAA(maximum 15ppm), so that it was calculated
that the inhabitants ingested 11-30 mg of DPAA daily.
This is the first report of inhabitants that were in-
jured by drinking well water contaminated with or-
ganic arsenic compounds that were likely derived

from chemical weapons.



Determination of diphenylarsenic compounds related to

abandoned chemical warfare agents in environmental

samples.

Shigeyuki Hanaoka!, Eiko Nagasawal, Masaru Yamazawa! and Mutsuo Ishizaki2

(1Tokyo Laboratory, Chemicals Evaluation and Research Institute, 2Ibaraki Prefectural Institute of Public

Health)

Appl.Organometal.Chem.,19,265-275, 2005

To elucidate the current extent of pollution of the
environment with diphenylarsine chloride(DA, Clark
) and diphenylarsine cyanide(DC, Clark II), we have
developed analytical procedures using gas and liquid
chromatography and employed them to analyze water
and soil samples. DA, DC, and their degradation
products were extracted with water or organic
solvents. Derivatization with n-propanethiol was
adopted to achieve higher analytical reproducibility.
DA and DC were unstable and decomposed into
bis(diphenylarsine)oxide (BDPAO) in water, but only
negligibly into diphenylarsinic acid (DPAA) during
the 30 days of a stability test. Diphenylarsinic
compounds afforded the same product by this
derivatization, but their reaction rates varied
depending on the starting materials. DPAA had to be

treated under acidic conditions at 60°C to achieve the

desired conversion efficiency. Recovery of the thiol
derivatives of the diphenylarsenic compounds tested
was almost quantitative from water, but only about
50% from soil, reflecting the low extraction efficiency.
We applied the method to the analysis of

organoarsenic compounds sampled from the water of
the drinking well in Kamisu-cho, Ibaraki Prefecture,
where the water was thought to have had deleterious
effects on the inhabitants. The high level of DPAA
was identified as the causative agent. Our analyses of
soil samples from Samukawa-cho and Hiratsuka City,
Kanagawa Prefecture, where a naval arsenal had
previously stood, succeeded in identifying intact DA,
BDPAO and triphenylarsine, diphenylarsenic thiol-
derivatives, as well as other substances(mustard gas,
lewisite). The true magnitude of contamination

became evident after these measurements.



Determination of diphenylarsinic acid and phenylarsonic

acid, the degradation products of organoarsenic chemical

warfare agents, in well water by HPLC-ICP-MS.

Kenji Kinoshital, Yasuo Shidal, Chiseko Sakumal, Mutsuo Ishizaki2 Koichi Kiso3, Osamu Shikino?,

Hiroyasu Ito®, Masatoshi Morita5, Takafumi Ochif and Toshikazu Kaisel

(tLaboratory of environmental chemodynamics, Tokyo University of Pharmacy and Life Science, 2Ibaraki

Prefectural Institute of public Health, 3Trichemical Laboratory, 4PerkinElmer Japan Co.,Ltd, 5National

Institute for Environmental Studies, 8Teikyo University)

Appl.Organometal.Chem., 19,287-293, 2005

acid(DPAA) and phenylarsonic
acid(PAA), which were degradation products of

Diphenylarsinic

organoarsenic chemical warfare agents used as
sternutatory gas, were detected in the well water at
Kamisu, Ibaraki Prefecture, Japan. The standard
material of DPAA was synthesized with aqueous
arsenic acid and phenylhydrazine in order to

determine organic arsenic compounds in well water.

The DPAA showed a protonated ion at m/z 263[M+
HIl* and a loss of H20 ion at m/z 245 [M+ H- H201*
from protonated ion by the electrospray ionization
time-of-flight mass spectrometry. The quantitative
analysis of DPAA and PAA was performed by high-
performance liquid chromatography inductively

coupled plasma spectrometry and the system worked

well for limpid liquid samples such as well water.
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Stigmasterol reduces plasma cholesterol levels and inhibits

hepatic synthesis and intestinal absorption in the rat

Ashok K. Battaab, Guorong Xuab, Akira Honda¢, Teruo Miyazakic, Gerald Salen2

aDepartm'ént of Medicine, UMDNJ-NdJ Medical School, Newark, NJ07103, USA
bDepartment of Veterans Affairs, NJ HealthCareSystem, EastOrange, NJ07018, USA
cIbaraki Prefectural Institute of Public Health, Mito, Ibaraki 310-0852, Japan

Metabolism 55, 292-299 (2006)

Plant sterols compete with cholesterol (cholest-5-en-
38 -oD) for intestinal absorption to limit absorption
and lower plasma concentrations of cholesterol.
Stigmasterol (24-ethyl-cholesta-5,22-dien-383 -ol; A%
derivative of sitosterol [24-ethyl-cholest-5-en-38 -oll),
but not campesterol (24-methyl-cholest-5-en-383 -ol)
and sitosterol, is reported to inhibit cholesterol
biosynthesis via inhibition of sterol A%*-reductase in
human Caco-2 and HL-60 celllines. We studied the
effect of feeding 0.5% stigmasterol on plasma and
liver sterols and intestinal cholesterol and sitosterol
absorption in 12 wild-type Kyoto (WKY) and 12
Wistar rats. After 3 weeks of feeding, cholesterol and
sitosterol absorption was determined in 6 rats from
each group by plasma dual-isotope ratio method.
After 3 more weeks, plasma and hepatic sterols and
hepatic enzyme activities were determined in all rats.
After feeding stigmasterol, baseline plasma
cholesterol was 1.3 times and plant sterols 3 times
greater in WKY compared with Wistar rats.
Stigmasterol feeding lowered plasma cholesterol by
approximately 11%, whereas plasma campesterol and
sitosterol levels were virtually unchanged in both rat

strains, and stigmasterol constituted 3.2% of plasma

sterols in WKY rats and 1% in Wistar rats. After 6
weeks of feeding, cholesterol and sitosterol absorption
decreased 23% and 30%, respectively, in WKY, and
22% and 16%, respectively, in the Wistar rats as
compared with untreated rats. The intestinal bacteria
in both rat strains metabolized stigmasterol to
mainly the 58 -H stanol (>40%), with only small
amounts of 5¢ -H derivative (approximately 1.5%),
whereas the C-22 double bond was resistant to
bacterial metabolism. Hepatic stigmasterol levels
increased from 11lg/ gliver tissue to 104 ug/g in WKY
rats and from 5 ug/g liver tissue to 21 pg/g in Wistar
rats. 3-Hydroxy-3-methylglutaryl coenzyme A

reductase activity was suppressed 4-fold in the WKY
and almost 1.8-fold in Wistar rats, cholesterol 7a -
hydroxylase activity was suppressed 1.6-fold in the
WKY and 3.5-fold in Wistar rats, whereas cholesterol
27-hydroxylase activity was unchanged after feeding.
Inconclusion, stigmasterol, when fed, lowers plasma
cholesterol levels, inhibits intestinal cholesterol and
plant sterol absorption, and suppresses hepatic
cholesterol and classic bile acid synthesis in Wistar as

well as WKY rats. However, plasma and hepatic

incorporation of stigmasterol is low.



Rapid inhibition of MAPK signaling and anti-proliferation

effect via JAK/STAT signaling by interferon-alpha in

hepatocellular carcinoma cell lines

K. Inamural?, Y. Matsuzaki2, N. Uematsul, A. Honda23, N, Tanaka?, K. Uchidal

1Department of Molecular Biology and Molecular Oncology and 2Department of Gastroenterology and

Hepatology, Graduate School of Comprehensive Human Science, University of Tsukuba, Tsukuba, Ibaraki,

Japan

3Ibaraki Prefectural Institute of Public Health, Mito, Ibaraki, Japan

Biochim Biophys Acta 1745, 401-410 (2005)

The potential anti-proliferation effect of interferon-
alpha (IFN-alpha) against hepatocellular carcinoma
(HCC) and its growth inhibitory mechanisms remain
unclear. We examined four human HCC cell lines and
every cell line had the anti-proliferative effect of IFN-
alpha. The PLC/PRF/5 cell line, which expressed the
IFN receptor most abundantly, responded most
effectively to IFN-alpha stimulation. Here, we
delineate the anti-proliferative effect of IFN-alpha via
the MAPK pathway in human HCC cell lines. IFN-
alpha retarded G1/S transition with no evidence of
apoptosis and inhibited cell proliferation. IFN-alpha

diminished the phosphorylation of both extracellular

signal-regulated kinase (ERK) and mitogen-activated
ERK-regulating kinase (MEK), but not Raf, within 5
min. Knockdown of signal transducers of activation
and transcriptionl (STAT1) or Janus kinasel (JAK1)
suppressed the reduction of phosphorylation both of
ERK and MEK and diminished the growth inhibition
by IFN-alpha. These results suggest that IFN-alpha
induces anti-proliferative signaling via the JAK/STAT
pathway downstream of IFN-alpha receptors and
may reduce the growth stimulation signaling by cross-
talk with the MEK/ERK pathway without IFN-alpha-

induced transcription.



R352Q mutation of the DHCR7 gene is common among

Japanese Smith-Lemli-Opitz syndrome patients

Y. Matsumoto?!, K. Morishimal, A. Honda?, S. Watabe3, M. Yamamoto3, M. Hara4, M. Hasui5, C. Saito§,
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J Hum Genet 50, 353-356 (2005)

Smith-Lemli-Opitz syndrome (SLOS) is an
autosomal recessive malformation ‘syndrome
characterized by microcephaly, syndactyly of toes,
ambiguous genitalia, and mental retardation. The
underlying DHCR7 gene has been identified and a
wide variety of distinct mutations were reported in
USA and European SLOS patients. A significant

difference has been suggested in the frequency of

SL.OS among different etimic populations. Here, we
report mutational analysis of seven Japanese SLOS
patients. Five mutations, R352Q, R242H, G303R,
X476Q, and S192F, were identified, and R352Q
appeared most frequent, since nine out of the 13
mutations of Japanese origin were the same R352Q.
These results suggest that R352Q is a predominant

founder mutation in Japanese SLOS patients.
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