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3. Collected Abstracts from the Publcations in 1999

I Takeshi SASAKI, Tatsuo OKA, Naomi HISANAGA and Kenji INASAKI ,
Rapid and Simple Analysis of Urinary Vanilmandelic Acid by High-
performance Liquid Chromatography with Electrochemical Detection
Industrial Health 37, 213-218, 1999

Summary We examined an analytical method for urinary vanilmandelic acid (VMA) by
highperformance liquid chromatography with electrochemical detection from the viewpoint
of practical analysis and application. The sample preireatment in our method is only the
dilution of urine samples with citrate buffer. The calibration curve for VMA was linear
within the range 0.2 to 20 ng. The detection limit was 50 pg at a signal-to-noise ratio of 3
and the coefficients of variation were 2.30-4.30%. Variations in the urinary levels of VMA,
noradrenaline (NA) and adrenaline (Ad) during and after exercise were investigated for 5
males (mean = SD, 42.4 + 4.3 years of age). The high levels of urinary NA and Ad during 1 hr
exercise rapidly decreased after exercise, whereas urinary VMA increased after exercise rather
than during exercise and decreased later. The correlation of the urinary levels of VMA and
NA for 71 salesman (mean * SD, 40.6 = 11.7 years of age) in a field study was significantly
positive (r=0.426, p<0.001). These results suggest that urinary VMA mostly reflects NA, but
the excretion rate of VMA is slower than that of NA,

National Institute of Industrial Health

2 Takeshi SASAKI, Kenji IWASAKI, Tatsuo OKA and Naomi HISANAGA

Association of Working Hours with Biological Indices Related to the

Cardiovascular System among Engineers in a Machinery Manufacturing

Company

Industrial Health 37, 457-463, 1999

Summary A field survey of 278 engineers (20-59 years) in a machinery manufacturing
company wasconducted to investigate the association of working hours with bhiological
indices related to the cardiovascular system (heart rate variability, blood pressure and serum
levels of magnesium, dehydroepiandrosterone sulfate <DHEA-S> and cholesterol). Average
working hours (defined as <*hours at workplace” + “half a commuting time”>) and sleeping
hours in this study were 60.2 + 6.3 hr/week and 6.6 = 0.8 hr/day respectively. There were no
significant relationships between working hours and biological indices related to the
cardiovascular system, but sleeping hours was closely related to working hours negatively.
Furthermore, the serum DHEA-S level was significantly related to sleeping hours positively.
Combining these two results, it appeared that long working hours might lower the serum
DHEA-S level due to the reduction of sleeping hours.

National Institute of Industrial Health

3 K. Iwasaki, T. Sasaki, T. Oka, T. Haratani and N. Hisanaga
Working hours and cardiovascular-autonomic nervous function
Excerpta Medica International Congress Series 1185, 349-350, 1999

Summary To investigate the effect of working hours on cardiovascular-autonomic
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nervous functions, we conducted a field survey of 147 engineers (23-49 years) in an
electronics manufacturing company. The survey consisted of self-report questionnaires
(working hours, sleeping hours and fatigue), and measurements of urinary noradrenaline
{(NA) and heart rate variability (HRV). The subjects were divided into 3 groups by
age: 23-29, 30-39 and 40-49 year groups, which were further divided into shorter (SWH) and
longer(LWH) working hour subgroups by weekly working hours. In comparison of SWH and
LWH, a significant lower level of urinary NA in the afternoon for LWH was found and a
similar tendency was found in the HRV LF/HF ratio at rest in the 30-39 year group. Because
these two indices are related to sympathetic nervous activity, the results suggested that
sympathetic nervous activity for LWH was lower than that for SWH in the 30-39 year group.
Furthermore, in this age group there was a significant relationship between long working
hours and short sleeping hours, which was confirmed by high complaint rates for
“drowsiness and dullness” in the morning. These results suggest that long working hours may
lower sympathetic nervous activity due to sleep deprivation.
National Institute of Industrial Health

4 Hideki FUKUDA", Masaya TAKAHASHI', and Heihachiro ARITO"
Nurses’ workload associated with 16-h night shifts on the 2-shift system.
I: Comparison with the 3-shift system
Psychiatry and Clinical Neurosciences 53, 219-221, 1999

Summary To assess nurses’ workload with 16-h night shifts on a 2-shift system,
we investigated the differences between workloads with each shift on the 2- and 3-shift
systems with questionnaires on subjective symptoms and measuring heart rate and physical
activity. It was found that the 2-shift nurses during the 18-night shifts complained of fatigue
less frequency and showed general decreases in heart rate and physical activity compared
with the 3-shift nurses during 8-h evening and night shifts. The resulis suggest that a 2-h
nap, an increase of staff, and a day off may reduce nurses’ workload when they have the 18-h
night shifts.

*National Institute of Industrial Health

5 Masaya Takahashi, Heihachiro Arito, and Hideki Fukuda
Nurses’ workload associated with 16-h night shifts.
Il : Effects of a nap taken during the shifts
Psychiatry Clin Neurosci 53, 223-225, 1999

Summary This study aimed at examining the effects on subjective symptoms in nurses
of both timing and length of a 2-h nap during a 16-h night shift. Compared to pre-nap levels,
sleepiness, fatigue, and dullness increased immediately after napping. Afterwards, sleepiness
decreased significantly, and the other symptoms returned to the pre-nap values. The nurses’
subjective symptoms after napping were not associated with the timing of the nap and post-
nap fatigue lasted longer as the nap increased (> 1.5 h). These results suggest that for
effective napping during long night shifts, the nap length should be determined carefully to
avoid persisted sleep inertia.

National Institute of Industrial Health
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6 Masaya Takahashi
The judicious use of napping in the workplace.
Shiftwork International Newsletter 16: 5-7, 1999.

Summary In our modern society we are increasingly required to work a variety of
work schedules including night work, shift work, and extended workdays. Since these work
schedules have a tremendous impact on both sleep and wakefulness, preventive measures
should be provided to the workers. In this paper, naps are focussed upon as an important
technique, and the prophylactic and maintenance roles are discussed. In addition, from
recent evidence, the effects of a short, less than 30 minute, nap are reviewed in terms of its
practical use in the workplace. While there are stumbling blocks associated with instituting
naps in the workplace, it is suggested that improved rest breaks that include time for a nap
may produce work of higher quality.

National Institute of Industrial Health

7 Shin-ichi Sawada
Effect of ambient temperature on cold-induced vasodilatation (CIVD)
response and subjective thermal loads induced by repeated finger cooling
Proceedings of the 157" International Congress of Biometeorology & International
Conference on Urban Climatology. (Edited by Richard J.de Dear and Jennifer C.
Potter) ICB18.5:1-6, Published by Macquarie University, Sydney, Australia

Summoary The objective of this study was to investigate how repeated finger cooling
under different ambient temperature conditions affects cold-induced vasodilatation (CIVD)
response and finger pain and thermal sensations. Six young men aged 21 to 23 years
immersed their left index fingers in stirred water at 10°C for 10 minutes. Immersion was
repeated six times under each of three ambient temperature conditions: warm (30°C), neutral
(25°C), and cool (20°C). Each cold-water immersion was followed by a 5-minute rest under
each of the ambient temperature conditions. At the ambient temperatures of 30°C and 25°C,
marked CIVD response occurred and the CIVD reactivity did not significantly change upon
repetition of cold-water immersion. The finger skin temperature during each post-immersion
rest also tended to recover quickly to the pre-immersion level. At the ambient temperature of
20°C, however, the CIVD response weakened continuously upon repetition of immersion and
almost disappeared during the final immersion. The recovery rate of finger temperature
during each post-immersion rest decreased continuously upon repetition of immersion.
Finger pain sensation rapidly increased during each immersion, but it completely
disappeared during each post-immersion rest period. Finger cold sensation rapidly increased
during each immersion, but it was replaced by a warm or neutral sensation during each rest
period. These subjective sensations during the immersion and post-immersion periods were
not significantly affected by ambient temperature. Oral temperature during the experiment
showed no significant chahge at the ambient temperatures of 25°C and 30°C, whereas it
decreased significantly at the ambient temperature of 20°C. These results suggest that under
cool ambient temperature conditions where the body core temperature is liable to decrease,
repeated finger cooling may weaken CIVD reactivity and delay the recovery of finger
temperature during post-immersion rest periods. They also suggest that under such
conditions, subjective judgements such as absence of finger pain and occurrence of warm
sensations during post-immersion rest may not be reliable indicators of the risk of progressive
finger cooling and frostbite.

National Institute of Industrial Health
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8  Shin-ichi Sawada®, Shunichi Araki™, and Kazuhito Yokoyama™
Changes in Cold-induced Vasodilatation, Pain and Cold Sensation in
Fingers caused by Repeated Finger Cooling in a Cool Environment
Industrial Health, 38, 79-86, 2000

Summary To examine how repeated cooling of fingers with a rest pause schedule at
work affects cold-induced vasodilatation (CIVD), pain and cold sensation in fingers, six
healthy men aged 21 to 23 years immersed their left index fingers six times in stirred water
at 10°C for 10 minutes. After each cold water immersion of the fingers, b-minute rest pause
was taken to observe the recovery process of the indicators. This cold-water immersion/rest
pause test was carried out in a range of three ambient temperature conditions: 30°C {warm),
256°C (thermoneutral), and 20°C (cool) as experienced in daily life. At the ambient
temperatures of 30°C and 25°C, marked CIVD response occurred and the CIVD reactivity did
not significantly change upon repetition of cold-water immersion. The lowered finger skin
temperature also tended to recover quickly to the pre-immersion level during each post-
immersion rest period. At the ambient temperature of 20°C, however, the CIVD response
weakened continuously upon repetition of immersion and almost disappeared during the
final immersion. The recovery of finger skin temperature during each post-immersion rest
was gradually delayed upon repetition of immersion. At every ambient temperature, finger
pain and cold sensation induced by each cold-water immersion significantly decreased upon
repetition of immersion and completely disappeared during each post-immersion rest period,
Oral temperature during the experiment showed no significant change at the ambient
temperatures of 25°C and 30°C, but it decreased significantly at the ambient temperature of
20°C. These results suggest that in a cool work environment where the body core
temperature is liable to decrease, repeated finger cooling may weaken CIVD reactivity and
delay the recovery of finger temperature during post-immersion rest periods. In such lower
ambient temperature work conditions, subjective judgements such as the decrease in finger
pain and cold sensation during repeated finger cooling and the absence of them during post-
immersion rest may not be reliable indicators for monitoring the risk of progressive tissue
cooling and frosthite formation.

* National Institute of Indusirial Health
™ Department of Public Health and Occupational Medicine, Graduate School
of Medicine, The University of Tokyo

9 Mie MURATA®, Pengfei GONG®, Kaoru SUZUKTI and Shinji KOIZUMI”

- Differential Metal Response and Regulation of Human Heavy Metal-
inducible Genes
J. Cell. Physiol. 180, 105-113, 1999

Summary There have been reported a number of heavy metal-inducible genes, but
their ranges of response to various metal species are not well known, and it is also unclear
whether those genes are regulated through common mechanisms or not. To approach these
questions, we compared induction kinetics of human metal-inducible genes including the
MT-IIA (coding for a metallothionein isoform), hsp?0 (coding for the 70kD heat-shock
protein) and c¢-fos genes in HeLa cells exposed to Zn, Cd, Ag, Hg, Cu(ll), Co or Ni ions.
Transcripts from these three genes were increased after exposure to wide ranges of metals,
but each gene was unique in induction kinetics. Generally, induction was observed at lower
metal concentrations in the order of MT-IIA, hsp70 and c¢-fos. These genes also showed
differential responses in time course: more rapid induction was observed in the order of
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c-fos, hsp70 and MT-IIA after exposure to Zn or Cd. Since the metal responsive element
(MRE) and heat shock element (HSE) of the MT-IIA and hsp70 genes, respectively, are
thought to be the cis-acting DNA elements that mediate metal response, we compared the
properties of proteins that specifically bind to these elements. MRE-binding activity was
detected only in the extract from cells exposed to Zn, while HSE-binding activity was
detected in extracts from cells treated with Zn, Cd, Ag and Cu. The former was also able to be
activated by Zn in vitro,while the latter not. Each of these DNA-binding activities showed no
affinity to the recognition sequence of the other. These results demonstrate that the human
metal-inducible genes have broad ranges of response to a variety of heavy metals, but suggest
that they are probably regulated through independent mechanisms.

' *National Institute of Industrial Health

10 Kaoru SUZUKI" and Shinji KOIZUMI'
Individual Metal Responsive Elements of the Human Metallothionein-IIA
Gene Independently Mediate Responses to Various Heavy Metal Signals
Industrial Health 38, 87-90, 2000

Summary Metallothioneins (MTs) are small metal-binding proteins that have a role in
the defense against heavy metals. Mammalian MT genes are transcriptionally activated by
metals such as Cd and Zn through multiple copies of the metal responsive element (MRE)
present in the 5'-flanking region. To examine whether each MRE in a single promoter has a
distinct role, we characterized seven MREs located upstream of the human MT-IIA gene. By
transient transfection experiments using MRE-driven reporter gene constructs, individual
MREs were assayed for the activity to mediate transcription in response to several heavy
metal species. Four MREs including MREs a, b, e and g independently mediated reporter gene
expression in response to Zn, Cd and Hg, while other MREs were not responsive to any of
these metals. These results suggest that the multiplicity of MRE contributes to enhancing its
activity, rather than providing functional diversity.

*National Institute of Industrial Health

11 Kanenobu Kubo © , Yuko Sakita ©, Yuko Okazaki ", Noriko Otaki D Masami
Kimura ¥, Takeshi Minami ®

IDENTIFICATION OF METALLOTHIONEIN ISOFORMS ON
CAPILLARY ZONE ELECTROPHORESIS BY ADDING ANTI-
METALLOTHIONEIN ANTIBODY

Journal of Chromatography B, 736, 185-190, 1999

Summary The aim of this study was to identify metallothionein (MT) isoforms in
mouse liver by using capillary zone electrophoresis (CZE). Purified MT-1 and MT-2 isoforms
were completely separated by CZE using a polyacrylamide-coated tube at physiologic pH.
There were two peaks in the cytosol fraction prepared from zinc-injected mouse liver, in
which the migration times corresponded with those of purified MT-1 and MT-2 isoforms.
When anti-MT monoclonal antibody was added with the purified MT-1 or MT-2 solution, the
peaks decreased. Furthermore, the two peaks in the cytosol prepared from Zn-injected mouse
liver decreased in a time-dependent manner from the electropherogram after the addition of
the antibody. Therefore, those peaks were identified as MT-1 and MT-2 isoforms, respectively.
In conclusion, the addition of anti-MT monoclonal antibody to the cytosol fraction of tissues
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is an effective method for identification of MT isoforms after separation using CZE.
Y Faculty of Pharmaceutical Sciences, Kinki University
2 National Institute of Industrial Health
%) Department of Molecular Biology, School of Medicine, Keio University
4 Department of Life Sciences and Program Processing, Toyo-Oka Junior
College, Kinki University

12 Muneyuki MIYAGAWA”™, Katsumi OHTANT, Takeshi HONMA”.
SCHEDULE-CONTROLLED OPERANT BEHAVIOR AS A MEMORY
MEASURE IN RATS.

The 7" Meeting of the International Neurotoxicology Association, Program and
Abstracts, p53, 1999

Summary A schedule of reinforcement for operant conditioning (alternating mix FR
10 DRO 10 sec with timeout) was developed for assessing the effects of chemicals on short-
term mémory in rats. The FR component (in which rats had to respond 10 times to obtain a
food pellet) and the DRO component (in which food presentation was contingent upon no
responding for 10 sec) alternated after each reinforcement in this schedule. A timeout of
variable duration (from 4 to 20 sec) was imposed between presentation of the schedule
components as a delay interval. No exteroceptive stimuli were available to indicate which
component was in effect. Consequently, appropriate performance depended on the rats'
memory of the component presented previously, and the accuracy of behavior alternation
was used as a memory measure. The effects of drugs on the delay-accuracy curve (retention
gradient) were examined with two different types of response (lever-press and nose-poke).
After administration of Scopolamine, Mecamylamine and Methamphetamine, response rate
and the first response latency in each FR and DRO compconent. were determined. The first
response in each component was classified into four categories (hit, miss, false alarm, and
correct rejection) by using its latency with a criterion of 10 sec, and then the probability of
hit and false alarm were used to calculate the accuracy of response (A=P[Hit]-P[FA])} and
response bias (B=P[Hit]+P[FA]-1). All tested drugs decreased overall response accuracy dose
dependently. Effects on retention gradient (larger effects with longer delays) were revealed
clearly in the case of methamphetamine (lever-press). The alternating mixed-schedule is
effective not only as a performance measure but also as a memory measure. Supported in
part by the Science and Technology Agency, Japan.

* National Institute of Industrial Health

13 Hirofumi TSUGA, Rui-Sheng WANG and Takeshi HONMA
Effects of Toluene on Regulation of Adenylyl Cyclase by Stimulation
of G-Protein-Coupled Receptors Expressed in CHO Cells
Jpn. J. Pharmacol. 81, 305 - 308, 1999

Summary  We determined the effects of toluene exposure on activation or inhibition of
adenylyl cyclase by stimulating human 2-adrenergic receptors (22-AR) and muscarinic
acetylcholine receptor (mAChR) m2 subtypes, respectively, expressed in CHO cells. The
formation of cAMP via 3 2-AR stimulation was slightly but not significantly facilitated in the
presence of 3.7 M toluene. On the other hand, the inhibition of adenylyl cyclase by 10
M of carbamylcholine stimulation of mAChR m2 subtypes was attenuated in the presence of
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toluene. These results strongly suggest that toluene affects activation of Gi rather than Gs.
Nuational Institute of Industrial Health '

14 Takeshi HONMA, Megumi SUDA, Hirofumi TSUGA, Muneyuki MIYAGAWA, and
Rui-Sheng WANG
Neurobehavioral and Neuropharmacological Methods of Evaluating
Neurotoxicity of Environmental Pollutants '
Environmental Research in Japan, Vol. I, 84-1~84-10, 1999, Environment Agency,
Japan

Summary The social interest in chemical substances is directed to dioxins and
endocrine disruptors in these days. These chemicals are considered to possess carcinogenicity,
reproductive toxicity and so on. However, the amount of these chemicals existing in ordinary
environment is not so large. Among chemicals which were exhausted into the atmosphere in
Tokyo metropolitan area inl1998, the amount of toluene was largest. 1,1,1-Trichloroethane
and xylene followed toluene. The most serious toxicity of these chemicals is neither
carcinogenicity nor reproductive toxicity. Neurotoxicity is the most important factor to be
considered in the setting of exposure limit values for these chemicals. Therefore, it is
essential to develop new methods to assess the degree of neurotoxicity for many chemicals.
The assessment of neurotoxicity has so far been limited to a small number of chemicals such
as toluene. This study is one of such trials to find new methods or testing systems to assess in
a short time the degree of neurotoxicity for as many chemicals as possible. In neurotoxicity
studies, some indicators such as lever-pressing learning behavior have been investigated in
animals. Such indicators are sophisticated, however, involve specialized techniques and take
a long time to yield significant results. For these reasons, we try to develop new behavioral
methods that save time and are easy to use. In addition, we study the changes in the brain to
discuss the biochemical background to behavioral changes induced by chemical pollutants.
Spontaneous locomotor activity (SLA) is a simple indicator of the activity of the nervous
system. The injection of apomorphine, a dopamine agonist, increased SLA of caged rats. Also
scopolamine, a muscarine antagonist, increased SLA. However, clonidine, an alpha-adrenergic
agonist, decreased SLA. In the absence of any drug or chemical, caged rats show circadian
rhythms in SLA of high activity in the dark 12-hr period and low activity in the light 12-hr
period. Apomorphine, scopolamine, and clonidine did not disturb the circadian rhythms in
SLA. On the other hand, p-chlorophenylalanine, an inhibitor of serotonin synthesis,
destroyed the circadian rhythms. A single 8-hr exposure of rats to 20-2000 ppm toluene had
no marked effect on circadian rhythms. In microdialysis study, an intraperitoneal injection
of toluene decreased acetylcholine release from nerve terminals in the brain striatum of rats.

National Institute of Industrial Health

15 Rui-Sheng WANG *, Tamie NAKAJIMA **, and Takeshi HONMA ™
Different Change Patterns of the Isozymes of Cytochrome P450 and
Glutathione S-Transferases in Chemically Induced Liver Damage in Rat
Industrial Health 37, 440-448, 1999 '

Summary In this experiment, we studied the different changes in activities and
protein levels of each subform of hepatic cytochrome P450 and glutathione S-transferase
(GST), in chemical-induced liver injury in rats. Rats were administered 1,l1-dichloroethylene
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(DCE), allyl alcohol (AA), bromobenzene (BB) and N,N-dimethylformamide (DMF) p.o. once
every two days for 7 times, and decapitated 18 hr after the last administration. DCE and AA
showed stronger hepatic toxicity than BB and DMF, as serum alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) were higher in DCE and AA treated rats than in BB and
DMF groups. Anti-cytochrome P450 inhibitable activity of toluene metabolism and/or
immunoblot analysis showed that CYP2E1 and CYP2B1/2 were induced by BB and DMF, but
not by the other two chemicals; CYP2C11 was greatly decreased by all of the four toxicants;
and CYP1A1/2 was slightly reduced by the four treatments. These changes were reflected in
testosterone metabolism. Formation of 6 3 - and 7T e - hydroxytestosterone from testosterone
was enhanced only in DMF-treated rats, whereas that of 2« - and 16 ¢ - hydroxytestosterone
was reduced by all of the four chemicals. Serum GST activity was increased only in BB and
DMF treated rats, but liver cytosolic GST activity was enhanced by all of the four
hepatotoxicants, with higher values in BB and DMF groups than in DCE and AA groups.
Immunoblot analysis demonstrated that GST Yp was induced by BB and DMF treatments, and
Ya and Yc were increased only by BB. GST Yk and Ybl were not affected by the treatments.
The different change patterns of enzymes by a specific toxin and the similar modifying effect
on a specific enzyme by different toxins were discussed in relation to the liver damage and
to the heterogeneous distribution of enzymes in liver.
* National Institute of Industrial Health
** Department of Hygiene, Shinshu University School of Medicine. -

16 Yasutaka OGAWA"
In vitro neurotoxicity screening systems for industrial chemicals
Review of industrial Medicine, Vol. 12(2), 87-95, 1999

Summary It is urgent to develop cheap and time saving iw 2ifro methods to screen
neurotoxic substances because of yearly introduction of huge variety of new chemicals in
industry activities. To adopt in witro test system for neurotoxicity test battery in
governmental regulation or in risk assessment the validation of the systems are most
importan to be accomplished. In this paper author will review the imn vitro test
systems for neurotoxicity evaluation and discusses the issues and merits of them.

* National Institute of Industrial Health

17 Tsutomu TANAKA®, Tatsuhiro YOSHIKT', Yoichi ARAI", Kayoko HIGUCHI™™,
- Susumu KAGEYAMA®, Yasutaka OGAWA™", Takahiro ISONO",
and Yusaku OKADA’ _
Expression of platelet-derived endothelial cell growth factor/thymidine
phosphorylase in human bladder cancer |
Japanese Journal of Cancer Research, Vol. 90, 1344-1350, 1999

Summary  We investigated the expression of platelet-derived endothelial cell growth
factor/thymidine phosphorylase (PD-ECGF/TP) in primary bladder cancer, its association
with clinicopathologic findings, and their prognostic value. mRNA was extracted from 20
bladder cancer specimens and 6 normal bladder muceosal tissues. Relative amounts of
PD-ECGF/TP mRNA were evaluated by reverse transcriptase-polymerase chain reaction (RT-
PCR} and compared with the level of glyceraldehyde-3-phosphate dehydrogenase mRNA
(used as an internal standard). PD-ECGF/TP expression was examined by immunohistoche-
mistry in 85 patients who underwent cystectmy for bladder cancer. Serum PD-ECGF/TP levels
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were measured in 23 patients using a sandwich-type enzyme-linked immunosorbent assay. By
RT-PCR analysis,expression of PD-ECGF/TP was found to be 7-fold higher in invasive tumors
than in superficial tumors (P<0.01) and 9-fold higher than in normal bladder (P<0.01}. Out
of 85 transitional cell carcinoma tissue samples, 69 (81%) were evaluated as PD-ECGF/TP-
positive by immunohistochemical staining. PD-ECGF/TP expression correlated significantly
with tumor grade (P=0.001), depth of invasion (P=0.012), and lymphatic invasion (P=0.01).
No correlation was found between expression of PD-ECGF/TP and the number of tumors,
tumor configuration, lymph node involvement, venous invasion, c¢-erbB-2 expression, or
overall survival. We could not detect a significant serum level of PD-ECGF/TP in any patient.
The results suggest that PD-ECGF/TP might give valuable information for bladder cancer
management, though it may not be a good new tumor marker for bladder cancer.
* Department of Urology, Shiga University of Medical Science

** Department of Urology, Kurashiki Central Hospital

** Department of Surgical Pathology, Kyoto National Hospital
National Institute of Industrial Health
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18 Rie YOSHIDA, Yasutaka OGAWA
Oxidative stress induced by 2,3,7,8-Tetrachlorodibenzo-p-dioxin:
An application of oxidative stress markers to cancer risk assessment of
dioxins.
Industrial Health. 38: 5-14, 2000

Summary Dioxins are known to be a class of highly toxie and persistent
environmental contaminants. Among them the toxicity of 2,3,7,8-tetrachlorodibenzo-p-
dioxin (TCDD) has been the most intensively studied, and it has been classified as a human
carcinogenic substance by the International Agency for Research on Cancer (IARC). Although
the mechanism of carcinogenesis by TCDD is unclear, it is now considered to have act a
cancer promoter. In this review, we discuss the ability of TCDD to induce oxidative stress in
vivo, the mechanism of the oxidative stress induction, and how oxidative stress relates to the
development of cancer. We then discuss the advantages of measuring the level of oxidative
stress in people exposed to dioxins in epidemiological studies for cancer risk assessment. We
also discuss several methods of measuring the level of oxidative stress in humans.

* National Institute of Industrial Health

19 Yasutaka OGAWA®, Yukio YAMAMURA™, Hiroshi ANDO™, et al.
Attack with sarin nerve gas on the Tokyo subway system and its effects
on victims,
In A. T. Tu, W. Gaffield eds, ACS symposium series 745, Natural and selected
synthetic toxins/Biological implications, Oxford University Press, Cary 38, 333-

355, 1999

Summary  On the morning of March 20, 1995, the Tokyo subway system was attacked
with nerve gas. Liquid, in plastic bags, left on the subway cars was analyzed and sarin,
hexane, and N,N-diethylaniline were detected as the main components. The health effects of
victims were studied through questionnaire and hospital records. Plasma cholinesterase levels
were used as exposure indicators. Muscarine-like symptoms appeared generally and could be
used as early warning signs. Nicotine-like symptoms and effects on central nervous system
appeared in more severely exposed cases suggesting that they can be used as severity
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indicators. Muscarine-like effects to the eye and respiratory system must be induced by the
direct contact of sarin gas to mucous membranes. On the other hand, nicotine-like effects are
caused by a systemic exposure to sarin.
" Department of Public Health and Environmental Medicine, Jikei
Umniversity School of Medicine
* Professor Emeritus, St. Marianna University School of Medicine
** Criminal Investigation Laboratory, Metropolitan Police Department

20 Yasutaka OGAWA®, Hidesuke Shtmzzu , Yukzo YAMAMURA™,
Hiroshi ANDO™
Symptoms of victims suffered from sarin nerve gas attack on the Tokyo
subway system
International Society for Respiratory Protection 9th International Conference

Pittsburgh (USA) Oct., 1999
Summary  On the morning of March 20, 1995, the Tokyo subway system was attacked
with nerve gas. Liquid, in plastic bags, left on the subway cars was analyzed and sarin,
hexane, and N,N-diethylaniline were detected as the main components. The health effects of
victims were studied through questionnaire and hospital records. Plasma cholinesterase levels
were used as exposure indicators. Muscarine-like symptoms appeared generally and could be
used as early warning signs. Nicotine-like symptoms and effects on central nervous system
appeared in more severely exposed cases suggesting that they can be used as severity
indicators. Muscarine-like effects to the eye and reépiratory system must be induced by the
direct contact of sarin gas to mucous membranes. On the other hand, nicotine-like effects are
caused by a systemic exposure to sarin '
" National Institute of Industrial Health
** Department of Public Health and Environmenial Medicine, Jikei
University School of Medicine
Professor Emeritus, St. Marianna University School of Medicine
Criminal Investigation Laboratory, Metropolitan Police Department
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21 Yasutaka OGAWA®, Naomi HISANAGA®, Heihachiro ARITO", et al.
Relation between working conditions and exposure to dioxins in a
municipal waste incinerator
Society of Toxicology 39th Annual Meeting, Philadelphia (USA)} March, 2000

Summeary The purpose of this paper is to report on the exposure assessment of MWI
workers to dioxins. Subjects were 92 workers and were grouped to four categories. I; workers
who did not work inside the facility. II; workers who had worked at the periphery of the
facility and handled the non-flammable residues. IIl; workers who had worked inside the
facility. IV; workers who had engaged in maintenance of the furnace, the electrical dust
collector, and the smoke cleaning process. Total level of dioxins in I-TEQ (T-TEQ) of groups
I 11, 11T, and IV were 34.2, 66.8, 93.3, and 323.3 pg I-TEQ/g blood-fat, respectively. The dioxin
level of group IV was significantly higher than those of the rest of three groups and had a
significant correlation between T-TE® and working duration. Congener profiles of groups I,
II, IIl, and IV expressed by PCDF/PCDD ratio were 0.3, 0.3, 0.7, and 1.6, respectively. From the
high T-TEQ level and the positive correlation between T-TEQ and working duration, workers
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of group III and IV must have been exposed to dioxin emitted from the incinerator. PCDF
rich congener profiles from excess exposure support this inference. Exposure to
co-planer PCBs was also examined.

* Nationol Institute of Industrial Health

22 Rie YOSHIDA®, Yasutaka OGAWA”
The comparability of the amount of 8-0xodG on isolated DNA detected by
the methods using electrophoresis and HPLC-ECD _
Society of Toxicology 39th Annual Meeting, Philadelphia(USA)March, 2000

Summary  Quantitative detection of oxidative DNA damage in tissues is an important
factor for risk assessment, especially of tumor development. First, 8-oxodG was produced on
A DNA by methylene blue and visible light. Second, 8-oxodG was cut off by fpg protein
enzymatically. And then we measured the number of fpg protein sensitive sites as oxidative
DNA damage maker on isolated DNA using electrophoresis developed by Sutherland et al.
and compared with the number of damaged DNA, especially 8-oxodG, measured by HPLC-
ECD. When we define X as the number of 8-oxo0dG / 10°dG measured by HPLC-ECD method
and Y as the number of 8-0xodG / 10°dG measured by eiectrophorésis method, Y and X were
fitted to Y=1.19X+0.91 by simple regression analysis. Correlation coefficient was 0.93. Even
though the specificity of the electrophoresis method is lower than that of the HPLC-ECD
method, the values by two methods were similar. Furthermore, it is considered that this
electrophoresis method is more useful than HPLC-ECD method when we measure several
oxidative DNA damages at the same time, because we could measure other oxidative DNA
damages by changing only DNA glycosylase. We are now planing to establish themeasurement
of oxidative DNA damages in living cells using electrophoresis method.

* National Institute of Industrial Health

23 Tsutomu Okuno®
The Lens—Infrared Action Spectrum for Cataract, A Study Based on a
Thermal Model
Measurement of optical radiation hazards, R. Matthes, D. Sliney, eds., 173-178,
Mdrkl-Druck, Miinchen, 1998

Summary It is unclear whether infrared radiation causes cataracts by a thermal
mechanism or by a photochemical mechanism. However, if infrared cataracts are produced
thermally, as widely believed, the effectiveness of infrared radiation for cataract formation is
represented by the temperature rise it induces in the lens.

The temperature rises induced within the human eye by optical radiation of different
wavelengths and the same irradiance were calculated on the basis of a mathematical model.
Action spectra for infrared cataract were derived from the temperature rises in the lens.

It is shown that the action spectra are almost flat over the IR-B and IR-C regions, but in
the visible and IR-A regions they have complicated structures corresponding to those in the
spectral absorption of ocular structures, The shapes of the action spectra vary to some extent
depending on the length of exposure time and ocular condition.

* National Institute of Industrial Health
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24 Michitaka WATANABE", Hideki FUKUDA™, Tomoyasu FURUKAWA',
Yoshio MASAKI', and Okihide HIKOSAKA™
Effects of sound stimulation on the visually guided saccades
Equilibrium Res 58, 301-310, 1999

Summary We used saccade latency in a visually guided saccade task as an index to
examine ‘the effects of sound stimulation. A light-emitting diode (LED) was embedded in a
dome-shaped screen. DC electro-oculography (EOG) was used to record eye movements. Sound
stimuli were delivered from a speaker at the center of the dome or from headphones or
speaker on either side. The task was to maintain visual fixation at the dome center while the
LED was. on (overlap paradigm). LEDs on either side of .the target at 20 degree were
illuminated 20-50 times per session, and control data were obtained without sound
stimulation. When sound stimuli were delivered from the speaker at the center of the dome
every 10 ms between Target ON -200 to +200 ms, the latency was shortened between Target
ON -200 to +60 ms. When the sound stimulation from the speaker and the target were on the
same side (the ortho condition), the latency was even shorter, in the target were on the
opposite side (the anti condition), there was less shortening of the latency. These data
suggested that sound simulation causes the loss of attention when a subject is asked to pay
attention to a central fixation point, and results in brief eye movement towards the target
spot.

* Department of Otorhinolaryngology, Juntendo University School of
Medicine ‘
" National Institute of Industrial Health
"** Department of Physiology, Juntendo University School of Medicine

25 Hideki FUKUDA ', Masaya TAKAHASHI ', Keiichi MIKI ', Takashi HARATANI l
Lumie KURABAYASHI ', Naomi HISANAGA ', Heihachiro ARITO ', Hideko
TAKAHASHI %, Makiko EGOSHI * and Misuzu SAKURAI ?

Shift Work-Related Problems in 16-h Night Shift Nurses (1): Development
of An Automated Data Processing System for Questionnaires, Heart Rate,
Physical Activity and Posture

Industrial Health 37, 219-227, 1999.

Summary  To assess the shift work-related problems associated with a 16-h night shift
in a two-shift system, we took the following important factors into consideration; the
interaction between circadian rhythms and the longer night shift, the type of morningness
and eveningness experienced, the subjective sleep feeling, the subjects’ daily behavior, the
effectiveness of taking a nap during the long night shift, and finally the effectiveness of
using several different kinds of measuring devices. Included among the measuring devices
used were a standard questionnaire, repetitive self-assessment of subjective symptoms and
daily behavior at short intervals, and a continuous recording of such objective indices as
physical activity and heart rate. A potential problem lies in the fact that field studies that
use such measures tend to produce a mass of data, and are thus faced with the accompanying
technical problem of analyzing such a large amount of data (time, effort and cost). To solve
the data analysis problem, we developed an automated data processing systemn. Through the
use of an image scanner with a paper feeder, standard paper, an optical character recognition
function and common application software, we were able to analyze a mass of data
continuously and automatically within a short time. Our system should prove useful for field
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studies that produce a large amount of data collected with several different kinds of"
measuring devices.

' National Institute of Industrial Health

2 Department of Nursing, Juntendo Hospital

26 Masaya TAKAHASHI \ Hideki FUKUDA ", Keiichi MIKI ', Takashi HARATANI N
Lumie KURABAYASHI ', Naomi HISANAGA !, Heihachiro ARITO ', Hideko
TAKAHASHI ?, Makiko EGOSHI ?, and Misuzu SAKURAI 2
Shift Work-Related Problems in 16-h Night Shift Nurses (2): Effects on
Subjective Symptoms, Physical Activity, Heart Rate, and Sleep
Industrial Health 37, 228-236, 1999

Summary We compared the shift work-related problems between 16~h night shift and

8-h evening/night shifts among nurses in a university hospital with respect to subjective
symptoms, physical activity, heart rate (HR), and sleep. The nurses of one group (n=20)
worked a 16-h night shift under a rotating two-shift system, while those of the other group
(n=20) worked an 8-h evening or night shift under a rotating three- shift system. The 16-h
night shift was staffed by three or four nurses who alternately took a 2- h nap during the
shift, and had at least one day off after each shift. Subjective syrmptoms and daily behavior
were measured every 30 min by the nurses before, during, after each shift as well as during
days off using a time-budget method. Also, physical activity, HR, and posture were recorded
during the shift. The results showed similar or lower levels of sleepiness, difficulty in
concentration, fatigue, physical activity, and HR during the 16-h shift compared to the 8-h
shifts. No differences in subjective symptoms between the two shift schedules were observed
before or after the shifts or during days off. The main sleep was longer after the shift and
during days off in the 16-h shift group than in the 8-h shift group. Our results suggest that
the work-related problems in 16-h night shift nurses may not be excessively greater than
those in 8-h evening/night shift nurses, as long as appropriate countermeasures are taken
durmg and after the extended shift.

' National Institute of Industrial Health

2 Department of Nursing, Juntendo Hospital

27 Noriyuki Kawamura ", Fumio Kobayashi ®, Osamu Fujita *, Takashi Haratani ®
Norito Kawakami ®, Sunichi Araki ®, Akira Fukui ?
Aggression and NK Cell Activity in a Japanese Work Setting
Hiroshi Yamashita, et al., Editors, Control Mechanisms of Stress and Emotion:
Neuroendocrine-Based Studies, The Proceedings of the 18th UOEH International
Symposium, Amsterdam, Elsevier Science B.V. , 341-343, 1999

Summary It has been reported that the Japanese have stronger covert aggression than
the US American. This study was performed using male nonsmoker subjects employed at a
major electric corporation to elucidate the effects of aggression on natural killer (NK} cell
activity in a Japanese work setting. The subjects were 95 male employees who gave informed
consent. A questionnaire on aggression assessed three subscales on overt aggression, covert
aggression and competitiveness/j ob involvement. Age was found to correlate positively with
competitiveness. NK cell activity was found to correlate negatively with covert aggression.
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ANOVA showed that.the subjects who had no aggressive characteristics (n=36) had higher NK
cell activities than the subjects who have strong aggressive characteristics (n=18). In
conclusion, covert aggression is important not only in terms of Japanese characteristics, but
also in terms of NK cell activities in a Japanese work setting. Management of aggression
might be essential in health promotion since those with lack of aggression have a high NK
cell activity.
Y Department of Psychosomatic Medicine, National Institute of Mental Health
2} Department of Health and Psychosocial Medicine, Aichi Medical University
3 Kariya General Hospital
Y National Institute of Industrial Health
%) Department of Public Health, Gifu University School of Medicine
% Department of Public Health, University of Tokyo
) Toyoda Machine Waorks, Ltd.

28 Kimiko Hashimoto ", Hiroshi Kurita ¥, Takashi Haratani ®, Ken Fujii ¥, Tomoaki
Ishibashi ¥
Direct and Buffering Effects of Social Support on Depressive Symptoms
of the Elderly with Home Help
Psychiatry Clin Neurosci, 53(1):95-100, 1999

Summary The purpose of the present study was to examine the prevalence of
depressive symptoms on the Center for Epidemiologic Studies Depression Scale {CES-D) and
the effect of life stressors or social support on depressive symptoms in 303 elderly pecple
receiving social services at home. We conducted a guestionnaire survey six times with a
l-month interval. In the initial wave of questionnaires, 92 (31%) scored 16 points or above
on the CES-D, indicative of a risk for depression. Before life stressors, subjects with low-level
support showed significantly more severe dépressive symptoms than those with high-level
support. Subjects with low-level support were significantly more depressive after life
stressors than they had been before, whereas those with middle- and high-level support
showed no such difference. The former and latter results seem to suggest the direct and
buffering effects of social support on depressive symptoms, respectively.

' Department of Mental Health, Graduate School of Medicine, University of
Tokyo

2 National Institute of Industrial Health

3 Mitsubishi Research Centre

Y Dia Research Foundation for Aging Societies

29 Norito Kawakami "V, Takashi Haratani ¥
Epidemiology of Job Stress and Health in Japan: Review of Current
Evidence and Future Direction.
Industrial Health 37, 174-86, 1999

Summary  With the increasing concern about job stress, there is a growing body of
literature addressing psychosocial job stress and its adverse effects on health in Japan. This
paper reviews research findings over the past 15 years concerning the assessment of job
stress, the relationship of job stress to mental and physical health, and the effects of worksite
stress reduction activities in Japan. Although studies were conducted in the past using
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ad-hoc job stress questionnaires, well-established job stressor scales have since been
translated into Japanese, their psychometric properties tested and these scales extensively
used in recent epidemiologic studies. While the impact of overtime and quantitative job
overload on mental health seems moderate, job control, skill use and worksite support, as
well as qualitative job demands, had greater effects on psychological distress and drinking
problems in cross-sectional and prospective studies. These job siressors also indicated a
strong association with psychiatric disorders, including major depression, even with a
prospective study design. Long working hours were associated with a higher risk of
myocardial infarction, diabetes mellitus and hypertension. There is evidence that the job
demands-control model, as well as the use of new technology at work, is associated with
higher levels of blood pressure and serum lipids among Japanese working populations.
Fibrinolytic activity, blood giucose levels, immune functions and medical consultation rates
were also affected by job stressors. It is further suggested that Japanese workers tend to
suppress expression of positive feelings, which results in apparently higher psychological
distress and lower job satisfaction among Japanese workers compared with workers in the
U.S. Future epidemiologic studies in Japan should focus more on a prospective study design,
theoretical models of job stress, job stress among women, and cultural difference and well-
designed intervention studies of various types of worksite stress reduction.
V' Department of Public Health, Gifu Universily School of Medicine
2 National Institute of Industrial Health

30 Norito Kawakami, Takashi Haratani, Noboru Iwai‘a, Yuichi Imanaka, Katsuyuki
Murata, Shunichi Araki
Effects of mailed advice on stress reduction among employees in Japan: a
randomized controlled trial.
Industrial Health 37, 237-42, 1999

Summary  We conducted a randomized controlled trial (RCT) to examine the effects of
mailed advice on reducing psychological distress, blood pressure, serum lipids, and sick leave
of workers employed in a manufacturing plant in Japan. Those who indicated higher
psychological distress (defined as having GH®Q scores of three or greater) in the baseline
questionnaire survey (n = 226) were randomly assigned to an intervention group or a control
group. Individualized letters were sent to the subjects of the intervention group, informing
them of their stress levels and recommending an improvement in daily habits and other
behaviors to reduce stress. Eighty-one and 77 subjects in the intervention and control groups,
respectively, responded to the one-year follow-up survey. No significant intervention effect
was observed for the GHQ scores, blood pressure, serum lipids, or sick leave (p > 0.056). The
intervention effect was marginally significant for changes in regular breakfasts and daily
alcohol consumption (p = 0.09). The intervention effect was marginally significant for the
GHQ scores among those who initially did not eat breakfast regularly (p = 0.06). The study
suggests that only sending mailed advice is not an effective measure for worksite stress
reduction, Mailed advice which focuses on a particular subgroup (e.g., those who do not eat
breakfast regularly) may be more effective.
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31 Noboru Iwata ", Norito Kawakami ®, Takashi Haratani ¥, Katsuyuki Murata *,
Shunichi Araki ¥
Job stressor-mental health associations in a sample of Japanese working
adults: artifacts of positive and negative questions?
Industrial Health 37, 263-70, 1999

Summa'ry To examine whether positive and negative components of mental health
were differently related to job stressors and life events, correlational analyses were
conducted using data for the GHQ-12 and some scales of the NIOSH Generic Job Stress
Questionnaire collected from 765 workers in Japan. 8ix positive items and six negative items
of the GHQ-12 were summed up for positive and negative components of mental health (GHQ-
POS, GHQ-NEG). The GHQ-POS was significantly correlated with only positively-oriented job
stressors. The GHQ-NEG was significantly correlated with only negatively-oriented job
stressors. Most correlations were significantly different between GHQ-POS and GHQ-NEG. This
correlation pattern resulted in smaller, but significant, correlations between job stressors and
the GHQ-12. These results may reflect "measuring similarity" due to item-wording. Detailed
inspection suggested that GHQ-POS and GHQ-NEG, as well as positively- and negatively-
oriented job stressors, were not attributable only to positive affectively or negative
affectivity, respectively. Work-related évents showed higher correlations with all mental
health variables than their job stressors' counterparts. For females, mental health variables
were seldom correlated with job stressors, but significantly correlated with life events. These
results might indicate the superiority of "event-type stress measure" as compared to perceived
rating scale in assessing job stressors. Further direction was discussed.

Y Center for Research in Behavioral Medicine and Health Psychology,

- University of South Florida

2 Department of Public Health, Gifu University School of Medicine

3 National Institute of Industrial Health

4) Department of Hygiene and Public Health, Teikyo University School of
Medicine

5 Department of Publich Health and Occupational Medicine, Graduate School
of Medicine, University of Tokyo

32 Norito Kawakami v, Hiroyuki Shimizu ", Takashi Haratani ®, Noboru Iwata ¥,
Toshinori Kitamura
Lifetime Prevalence and Demographic Correlatres of Mental Disorders in
Two Populations in Japan
World Psychiatric Association Section of Epidemiology and Public Health 1999
Symposium, From Epidemiology to Clinical Practice, Turku, F inland, 1999

Summary Purpose: To determine the prevalence of selected mental disorders and to
know the effects of demographic variables in residents living in urban and rural cities in
Japan.

Methods: Random samples were selected from residents aged 20+ in an urban city (pop.
440,000) and aged 50 + in a rural city (pop. 60,000) of the Gifu Prefecture, Japan. Trained
interviewers conducted face-to-face interviews using the Japanese version of the UM-CIDI ver.
1.1, which yielded lifetime DSM-III-R diagnoses of major depressive episode (MDE), manic
episode (MAN), dysthymic disorder (DYS), panic disorder (PAN), generalized anxiety
disorders (GAD), alcohol dependence (ALC) and drug dependence (DRG). Among
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eligible subjects in the urban and rural cities, 663 (61%) and 276 (64%), respectively,
completed the interviews until December 1998.

Results: Lifetime prevalence rates in the urban city were 4.6% for MDE 0. 2% for MAN,
1.2% for DYS, 0.3% for PAN, 2.1% for GAD, 3.9% for ALC, and 0.9% for DRG; the rates were
generally lower for the rural city sample. Gender difference was not clear except for DYS and
ALC. A higher age-specific cumulative rate was observed for a younger birth cohort than for
older ones, and in the urban city than in the rural city for those born before 1931.

Conclusion: The lifetime prevalence of mental disorders in our survey was similar to that
in the ECA but lower than that in the NCS. Being in younger birth cohort and living in an
urban city was associated with higher risks of mental disorders.

V' Gifu University School of Medicine

2) National Imstitute of Industrial Health
3 University of South Florida

Y National Institute of Mental Health

33 Teruichi Shimomitsu V, Yumiko Ohya , Masaaki Kato ®, Takashi Haratani ¥
Ayumi Sakamoto ¥, Yuko Odagiri "
Working-Life Changes: Stress and Helath in Overworking Societies
Symposium "Future of Work Life - Patho and Salutogenesis”, XI World Congress of
Psychiatry, Hamburg, Abstract book Volume 1, Current Option in Psychiatry, Vol 12,
Suppl 1,211, 1999

Summary Japanese workers have been confronted with recent rapid changes in the
working environments such as the computerization and the globalization as well as the
breakdown of the life-time employment system and seniority-constrained wage and
promotion systems. The restructuring of the company organization has brought more
intensive work and much concern about unemployment to the workers. According to the
Survey on State of Employee's Health, the percentage of workers who complain of
stress and fatigue has been gradually increasing for a decade, and this trend is particularly
obvious with workers who must put in long hours.

Accordingly, stress related disorders including burnout, suicide, sudden cardiovascular
death from overwork, have been paid much attention to this society.

This paper will describe the trends and the present status of working life, stress, and
health of the Japanese workers, and discuss the strategies for the prevention of stress-related
ill-health and health promotion of workers.

1) Department of Preventive Medicine and Public Health, Tokyo Medical
University

2} pepartment of Psychiatry, Tokyo Medical University

B National Institute of Indusirial Health
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34 Takashi Haratani V, Akiko Miki ¥, Norito Kawakami ®, Fumio Kobayashi ®, Masao
Ishizaki ¥, Takeshi Hayashi ®, Osamu Fujita ", Yoshiharu Aizawa ®, Shogo
Miyazaki 0 , Hisanori Hiro ®, Shuji Hashimoto '%, Shunichi Araki '©
Effects of Job Stressors on Depression in Japanese Workers: A Cross-
Sectlonal Survey Using the Generic Job Stress Questionnaire and the
Center for Epidemiologic Studies Depression Scale
The 11th Annual Art & Science of Health Promotion Conference, "Individual Well-
Being and Organizational Productivity: Relationships Are the Key", Colorado

Springs, Research Posters - 9, 2000

Summary  Statement of the problem. To know the health effects of job stress, the
Japan Work Stress and Health Cohort Study Group (http://www.gifu-u.ac.jp/~norito/
cohort.htmi) planned a large-scale prospective study. A cross-sectional analysis was
performed to clarify effects of job stressors on depression using the data from the
baseline survey conducted at nine companies.

Methods: Each subject was asked to complete a self-administered questionnaire
including the Generic Job Stress Questionnaire by NIOSH, the Center for Epidemiologic
Studies Depression Scale, etc. 16,298 men and 3,134 women, aged 18 to 59, were subjected to
the present analysis.

Results: Role conflict, role ambiguity, interpersonal conflict, and lack of social support
were strongly associated with depression for both men and women, and lack of job control
and job future ambiguity, and physical environment were strongly associated for men. Job
demands and employment opportunities were not or only weakly associated. Multiple linear
regression analyses revealed that role ambiguity, lack of social support from family/friends,
and intergroup conflict were significant predictors of depression for both men
and women after adjusting for age, neuroticism, and social desirability.

Conclusions: These results suggest that role stress, lack of social support, and
interpersonal conflict are important risk factors for depression in Japanese workers.

D National Institute of Industrial Health,
3 Miyagi University,

3 Gifu University School of Medicine,

V' Aichi Medical University,

%) Kanazawa Medical University

8 Hitachi Ltd,

" Adchi University of Education

8 Kitasato University,

N NKK Corporation

10 University of Tokyo

35 Akinori Nakata ', Takashi Haratani ', Norito Kawakami ®, Akiko Miki 3, Lumie
Kurabayashi ', and Hiroyuki Shimizu >
Sleep Problems in White-Collar Male Workers of an Electric Equipment
Manufacturing Company in Japan
Industrial Health 38, 62-68, 2000

Summary In order to clarify poor sleep habits and prevalence of sleep problems
(disturbances) of healthy male white-collar workers and the relationship of these to age and
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job type, a total of 1,161 Japanese employees of an electric equipment manufacturing
company (aged 23 to 59, mean 37 years) were surveyed by means of a mailed guestionnaire.
The workers were asked about eleven sleep habits. They were also divided into four groups
according to age and job type: 23-29 (n=226), 30-39 (n=597), 40-49 (n=225) and 50-59
(n=113); managerial (n=209), professional (n=336), technician (n=475) and clerical (n=134).
In this study, the sleep problems were defined as who had at least one of the following four
poor sleep habits: 1) taking more than 30 minutes to fall asleep, 2) awakening during sleep
(ADS) almost everyday, 3) early morning awakening (EMA) almost everyday, and 4) excessive
daytime sleepiness (EDS) at work almost evéryday. Analyses showed that sleep problems were
present in 26.0% of workers; the problems were most serious among workers aged 50 years
and more (36.0%) which may be due to a significant increase in the prevalence rate of EMA.
The results revealed that sleep problems are common in male white-collar daytime workers.
The findings also suggest a need for increased attention to sleep problems in older workers
and younger ones with EDS at work.

1 National Institute of Industrial Health

¢ Department of Public Health, Gifu University School of Medicine

3 Department of Adult Nursing, Miyagi University

36 Akinori Nakata "?, Shunichi Araki ', Takeshi Tanigawa 2, Akiko Miki *, Susumu
Sakurai 5, Norito Kawakami ®, Kazuhito Yokoyama ', and Mitsuo Yokoyama’
Decrease of suppressor-inducer (CD4"CD45RA*) T lymphocytes and
increase of serum immunoglobulin G due to perceived job stress in
Japanese nuclear electric power plant workers.

J Occup Environ Med 42, 143-150, 2000.

Summary To clarify the effects of perceived job stress on the immune system, a cross-
sectional study was conducted in 116 male Japanese workers of a nuclear electric power plant
(aged 20 to 39, mean 31 years). Perceived job stress, ie, psychological job demand, job
control, worksite social support and job strain, was assessed by means of the Japanese
version of the Job Content Questionnaire. The job strain score was calculated as the ratio of
the job demand score to the job control score. Blood samples were taken from all
workers, and numbers of T and natural killer (NK) cell subpopulations, B lymphocytes, total
lymphocytes and white blood cells (WBCs), and serum concentrations of irnmunoglobulins
(1gG, IgM, IgA, IgE and IgD) in their blood were measured. The workers were divided into
higher and lower strain groups according to their job strain scores. The number of
CD4"CD45RA™ T lymphocytes in the higher strain group having the job strain score of 0.5 or
more (41 workers) was significantly smaller than that in the lower strain group hasving the
score of less than 0.5 (756 workers). In contrast, the serum IgG concentration in the former
group was significantly higher than that in the latter group (analysis of covariance with age
and smoking as covariates). Also, the numbers of total CD4™ T and total T (CD3%)
lymphocytes and of white blood cells in the former group were significantly smaller than
those in the latter group. After controlling for age and smoking by the partial correlation
coefficient in all 116 workers, the number of CD57*CD16" NK cells was inversely correlated
with job demand and with job strain; the number of CD8* T lymphocytes was positively
correlated with worksite social support; and serum IgG and IgM concentrations were
positively correlated with job strain. It is suggested that higher job strain decreases the
number of CD4TCD45RA™ T lymphocytes in male Japanese workers but increases serum IgG
concentrations.
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37 Takeshi Tanigawa'? , Shunichi Araki ', Akinori Nakata ', Susumu Sakurai* , and
Akiko Miki*
Effects of smoking and Japanese cedar pollinosis on lymphocyte
subpopulations.
Arch Environ Health 54, 119-123, 1999,

Summary Approximately 10-30% of the Japanese population suffer from Japanese
Cedar (Cryptomeria joponica) pollinosis in the spring. To date, the effects of this pollinosis
on lymphocyte subpopulations have not been examined epidemiologically. To examine the
effects of smoking and Japanese Cedar pollinesis on lymphocyte subpopulations, we used
flow cytometry to measure CD4* and CD8* T lymphocyte subpopulations, natural-killer cell
subpopulations, B (CD19%) lymphocytes, and tota! lymphocytes in 61 smokers and 51 non-
smokers. Some of these individuals had history of pollinosis during November 1993-an off-
season for Japanese dedar pollination. Our findings suggest that (a) CD4¥ T-lymphocyte
subpopulations (i.e., CD4TCD29%, CD4TCD45RAY and CD4TCD45RO™ cells) together with total
CD4* T, total T and total lymphocytes, were increased by the effects smoking; (b)
CD8dim*CD1la™ T, and CD8*CD11b* T, and CD57CD16" natural killer cells, together with
total CD8TCD11a* T and total CD8* T lymphocytes, were increased by the effects of pollinosis
on smokers, even though no lymphocyte subpopulations were increased by only the
pollinosis effects; (¢) CD4*CD29% T and CD8dim*CD1la* T lymphocytes were increased by
the effects of smoking on pollinosis, and (d) CD4*CD29% T and CD4*CD45ROT T
lymphocytes, CD8dim*CD11a* T, and CD8'CD11b* T lymphocytes and CD57*CD16% natural
killer cells together with total CD4% T, total T (CD3%), total CD8*CD11a*, total CD8' T, and
total lymphocytes, were increased by the combined effects of smoking and pollinosis.

! Department of Public Health and Occupational Medicine, Graduate School
of Medicine, University of Tokyo

2 Institute of Commumnity Medicine, University of Tsukuba

3 National Institute of Industrial Health

* Clinical Laboratory, University of Tokyo Hospital

5 Department of Adult Nursing, Miyagi University

38 Lumie KURABAYASHI and Takashi HARATANI
The Difficulties in Case Management by Mental Health Services in
Japanese Companies under Business Recession
Proceedings of 15th Asian Conference on Occupational Health, Kuala Lumpur, 220-
225, 1997

Summary  Several years ago a lot of Japanese companies were forced to do
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"restructuring" as a measure to cope with the business recession. This restructuring consists
of cutting down on expenses, reducing the number of employees, and reorganizing of each
company. Bven among departments of health care management in Japanese companies, the
effect of the restructuring is seen.

1. To make clear what kind of difficulties there are in mental health management under
the recession, a questionnaire survey was conducted among health care staff in Japanese

companies.
2. Cases of mental health problems greatly increased significantly in number under the

recession.

3. Among the mental health cases, concerns about maladjustment due to change and
reorganization of workplace have increased.

4, Cases which became more difficult to manage greatly increased significantly in
number under the recession. : :

5. As a means of rehabilitation, case management was very difficult under the recessmn
because the capacity to place recovering employees became limited.

National Institute of Industrial Health

39 Lumie KURABAYASHI, Takashi HARATANI *, Minoru ARAI ™ and Satoru
SHIMA™"
Mental Health at Work, Health Promotion in Worksite Today
Symposium : Mental Health Problems in Contemporary Society.
XI World Congress of Psychiatry, Hamburg, 1999, Abstracts Volume 1, 320p.

Summary In the workplace today, there are various mental health concerns. Office
automation causes stress. Internationalization of companies require employees to live abroad
sometimes, separated from their family. Restructuring under business recession is a serious
threat to employment. The tendency in Japan to end both the lifetime employment system
and the seniority system causes new stress.

Employees' perceived job stress is increasing year by year. To promote employees' mental
health and well-being, job stress must be decreased. But it had been said that the employees'
well-being on the one hand and companies' profit on the other hand tend to conflict.

In recent years, the new concept "organizational health" is proposed. In this concept,
employees’ well-being and organizational profit are compatible and mutually reinforcing. Not
only mental health care of each employee, but also establishment of a comfortable working
environment is important. Promoting social support is one of the good ways to create a
comfortable working environment and to improve employees' mental health. Training
programs that ask colleagues and superiors to be good supporters are highly recommended.

* National Institute of Industrial Health
* Juntendo University
Tokyo Keizai University
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40 Lumie KURABAYASHI
Rehabilitation to Work Under Business Recession
The Japanese Journal of Mental Health : Kokoro no Kenko, Vol.14, No.2, 49-52,
1999

Summary  According to our research, it was rehabilitation cases that became more
difficult for the health care staff in Japanese companies to manage under the business
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recession. One reason is that a person who wants to come back to his working post after a
long absence could get less support from co- workers who had become busier due to slashing
the number of employees Another reason is that the capacity of the recovermg person
became limited under the recession.

If you are a physician in charge of a rehabilitation case, do not hesitate to make contact
with the health care staff in your patient’s workplace. Co-operation between a physician and
health care staff is essential to promote rehabilitation. If there are no health care staff in
your patient’s workplace, try to find key persons who can help your patient to be restricted
to his workplace. ‘

National Institute of Industrial Health

41 Lumie KURABAYASHI and Takashi HARATANI
Business Recession and Health Care Management of Japanese Companies
Occupational Mental Health : Sangyo, Seishin Hoken, Vol.7, 277-280, 1999

Summary In April 1999, the unemployment rate of Japanese men exceeded five
percent. This is the highest figure since this statistic began to be reported in 1953. Even the
health care staff of a big company cannot eliminate the restructuring to cope with this
business recession. Cutting down on expenses and reducing the number of employees are the
most common ways of restructuring. Under this recession it is recommended that health care
staff take the following measures, which can be done at little cost:

1) Try to maintain a supportive atmosphere in the workplace to promote employees’

mental health.

2) Promote mental health training programs for new employees and new managers.

3) Work in closer cooperation with occupational health services outside of the company,
for example external EAPs and occupational health centers.

National Institute of Industrial Health

42 Tatsuya MARUMOTO", Midori SOTOYAMA™, Maria Beatriz G. VILLANUEVA™,
Hiroshi JONAI **, Hiroto YAMADA™™, Atsushi KANAI * and Susumu SAITO"
Significant Correlation between School Myopia and Postural Parameters
of Students while Studying

International Journal of Industrial Ergonomics 23, 33-39, 1999
Summary  This study examined the posture of young students while studying and its
relation to the degradation of mnaked vision. Subjects were 19 young students. The posture
while studying was quantitatively analyzed, along with a comparison made with visual
functions. The subjects’ posture was monitored from the front and lateral views using a video
camera. The parameters were viewing distance (ecm), neck angle (degree), vertical gaze
direction (degree) and viewing angle (degree). Each parameter was measured by frame
analysis of the video images. A significant relationship arose between the viewing distance
and eye accommodation (diopter), near point (cm), viewing angle and neck angle. Based on
the results presented herein, we can conclude that poor posture, particularly decreased neck
angle, is significantly related to the degradation of naked vision.
" Department of Ophthalmology, Juntendo University School of Medicine
** National Institute of Industrial Health
" Department of Ophthalmology, Yokohama National Hospital
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43 Susumu SAITO, Midori SOTOYAMA and Hiroshi JONAI
Ergonomic Guidelines for Using Portable Personal Computers with Flat
Panel Displays
8th International Conference on Human-Computer Interaction, Adjunct Conference
Proceedings, 136-137, 1999

Summary A new wave of information displays for VDT use is being introduced rapidly
in the offices, factories and even in homes. The flat panel display (FPD) or portable personal
computer {(PC) with FPD and the large size cathode ray tube (CRT) are the most remarkable
features in the modern workplaces with VDTs. Ergonomic requirements for these disparate
displays in terms of machine layout, workstation design, lighting conditions, among others,
should as well be different because of their distinet physical and optical characteristics.

Technology may improve the quality of human life but may also create obstacles to
health and safety at work. A proactive approach must be taken to eliminate the foreseeable
ergonomic problems from the use of these displays.

The development of ergonomic guidelines for the use of portable personal computers
with FPDs has been considered to be an important and urgent matter and should address the
prevailing social needs. The Japan Ergonomic Society (JES) had discussed this item under
the committee concerned and completed to publish the guideline in April 1998 (JES 1998).
This paper will give the background and the outline of the ergonomic guidelines for using
portable personal computers with FPDs which is the results of the committee under the JES.

National Institute of Industrial Health

44 Satoru UENO ', Naomi HISANAGA ', Hiroshi JONAI ', Eiji SHIBATA 2 and
Michihiro KAMIJIMA ®
Association between Musculoskeletal Pain in Japanese Construction
Workers and Job, Age, Alcohol Consumption, and Smoking
Industrial Health 37, 449-456, 1999

Summary A cross-sectional epidemiologic study was conducted to determine the
prevalence of self-reported musculoskeletal pain (MSP) in construction workers and identify
associations between MSP and individual factors {i.e., job, age, alcohol consumption, and
smoking). The prevalence of total hand/arm pain (T-HAP), total shoulder pain (T-SP), and
total low-back pain (T-LBP) was 28.4%, 28.7%, and 53.2%, respectively. Risk factors for total
pain and for relatively severe pain in the hand/arm (RS-HAP), shoulder (RS-SP), and low-
back (RS-LBP) were estimated by multible logistic regression analysis. The results showed
that musculoskeletal pain was significantly associated with age, and that the odds ratios
(Ors) for relatively severe musculoskeletal pain increased almost linearly with age. Regarding
job, compared with architects whose work is presumed to be sedentary, almost all Ors for
T-HAP, T-SP, and T-LBP for non-sedentary construction jobs were significantly high. Current
smokers of 20 cigarettes a day or more had significantly higher Ors for RS-HAP and RS-LBP
than “never smokers”. We suppose that 1) total and relatively severe pain were associated
with age, 2) non-sedentary work was at higher risk of total MSP than sedentary work, and 3)
heavy smoking contributed to RS-LBP.

I National Institute of Indusirial Heallh

2 Department of Medical Technology, Nagoya Universily School of Health
Sciences ‘

3 Department of Occupational and Environmental Health, Nagoya University
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45 Tetsuo NOMIYAMA ', Kazuyuki OMAE ', Shigeru TANAKA 2,

Hiroyuki MIYAUCHI °, Akio KOIZUMI *, Mikako TSUKADA *, Yasuhiko WADA 4
Takashi MOGI *, Shunichiro IMAMIYA * and Haruhiko SAKURAI !

A Cross-Sectional Observation of the Effects of Hydrazine Hydrate on
Workers' Health

J Occup Heulth 40, 177-185, 1998

Summary  Objective: To clarify the current and cumulative effects of hydrazine hydrate
(HH) (N2H4+HzO: CAS No. 7803-57-8) on workers' health.

Methods: A cross-sectional survey was carried out on 172 male HH-exposed workers (age
18-60, mean 39.6; exposure duration 0.50-34.17) and 125 male referent workers (age 19-58,
mean 40.9) at 5 factories making HH or hydrazine derivatives in Japan. Current exposure
concentrations were assessed by determining hydrazine in the breathing zones and urinary
hydrazine + acetylhydrazine. The cumulative exposure level was assessed by multiplying the
individuals' working durations at the job sites and the estimated past environmental levels at
the job sites. Clinical examinations were performed with particular focus on hepatic and
renal function tests. N-acetyltransferase (NAT2) phenotypes were assessed. Acute and chronic
subjective symptoms related to HH were examined by self-administered questionnaires.

Results: No hydrazine was detected in either the breathing zones or the urine of the
referent workers. The mean hydrazine concentration in the breathing zones, hydrazine +
acetylhydrazine in urine, and cumulative exposure level were 0.0109 ppm {N.D.-0.2003),
0.8660 pmol/geCr(N.D.-14.20), and 2.80 ppm-years (0.003-19) respectively. There was no
difference and no dose-dependent change in either the means or the prevalence of abnormal
findings in health examination items between the HH-exposed and the referent workers after
adjusting confounding factors and by means of the differences of NAT2 phenotypes. Among
90 subjective symptoms, complaint of "nightmares” was significantly related to HH exposure.
Conclusion: In this study, no health effect regarding current and cumulative HH exposure was
observed in the HH-exposed workers when compared to the referent workers.

' Department of Preventive Medicine and Public Health, School of Medicine,
Keio University,

2Faculty of Hygienic Techmology, School of Allied Health Sciences, Kitasato
University,

3The Association of Industrial Health

* Department of Hygiene, School of Medicine, Akita University

46 Nomiyama T', Omae K ', Ishizuka C ', Yamauchi T ? Kawasumi Y 2, Yamada K 2,
Endoh H ', Sakurai H'
Dermal absorption of N,N-dimethylacetamide in human volunteers.
Int Arch Occup Environ Health 73, 121-6, 2000 |

Summary  Objetives: We investigated the potential for the dermal absorption of N,N-
dimethylacetamide (DMAC: CAS No. 127-19-5) vapor, the biological half-life of
N-methylacetamide (NMAC) in urine as the biological exposure item of DMAC, and the
adjustment method for urinary concentrations.

Methods: Twelve healthy male volunteers (mean age 25.2 years, range 21-43 years) were
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exposed to DMAC for 4 h on two occasions at intervals of 96 h or above. Each volunteer sat
inside a whole-body-type exposure chamber for the dermal exposure experiment or outside
the chamber for the inhalation exposure experiment. The temperature and relative humidity
in the chamber were controlled at approximately 26 Cand 40% in order to keep the skin
(90% naked) of the volunteers dry. DMAC concentrations were 6.1+£1.3 ppm for dermal
exposure and 6.1+1.3 ppm for inhalation exXposure. Urine samples were collected from 0 h
through 36 h and at 48 h and 72 h after the exposure. Extrapolations from exposure
concentrations for 4 h to 10 ppm for 8 h were performed.

Results: Mean dermal absorption was estimated to be 40.4% of the total DMAC uptake.
The biological half-lives of urinary NMAC were 9.0%+1.4 h and 5.6=1.3 h via skin and lung,
respectively. Mean NMAC in urine just after 5 consecutive workdays (8 h/day) at 10 ppm
DMAC exposure was assumed to be 33.7 mg/g«Cr (18.6-70.0 mg/g«Cr). Creatinine-adjusted
NMAC concentration in urine for each volunteer within 12 h after the exposure was more
closely correlated with the total excretion amount of NMAC up to 36 h than with urinary-
volume-adjusted or specific-gravity-adjusted NMAC concentration in both the dermal and
inhalation exposure experiments.

Conelusions: DMAC vapor was significantly absorbed through the skin. Estimated NMAC
values indicate that 20 mg/g-Cr NMAC seems to be appropriate as the biological exposure
index.

! Department of Preventive Medicine and Public Health, School of Medicine,
Keio University, 35 Shimanomachi, Shinjuku-ku, Tokyo 160-8582, Japan
2 Japan Industrial Safety and Health Assoctation, Tokyo 108-0014, Japan

47 Omae K ', Takebayashi T ' and Sakurai H*
Occupational exposure limits based on biological monitoring: the Japan
Society for Occupational Health.
Int Arch Occup Environ Health 72, 271-3, 1999

Summary The Japan Society for Qecupational Health started to recommend an
occupational exposure limit based on biological monitoring (OEL-B) in 1993. Up to 1998,
OEL-Bs for mercury, lead, hexane and 3,3’-dichloro-4,4’-diaminodiphenylmethane had been
adopted and those for 17 chemical substances (arsenic, cadmium, chromium, nickel, acefone,
methanol, benzene, toluene, xylene, styrene, tetrachloroethylene, trichloroethylene, N,N-
dimethylacetoamide, N,N-dimethylformamide, carbon disulfide, carbon monoxide,
and organophospate insecticides) are in preparation.

' Department of Preventive Medicine and Public Health, School of Medicine,
Keio University, 35 Shinanomachi, Shinjuku-ku, Tokyo 160-8582, Japan
* National Institute of Industrial Health, Kawasaki, Japan

48 Haruhiko SAKURAI
Carcinogenicity and Other Health Effects of Acrylonitrile with Reference
to Occupational Exposure Limit
Industrial Health 38, 165-180, 2000

Summary The occupational exposure limit for acrylonitrile (AN) has been set by many
organizations on the basis of its carcinogenicity. However, recent epidemiological studies do
not afford evidence supporting the hypothesis that AN is carcinogenic to humans. Review of
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the 18 published cohort studies revealed that, although there is not adequate ev1dence in
humans for carcmogemmty of AN the possibility of a causal association between high
exposure to AN and lung cancer in humans cannot be excluded. It was pomted out that
carcinogenic potential of AN may be weak, if any, to humans, and the current occupational
exposure limit (OEL) for AN of 2 ppm was evaluated as appropriate in view of AN exposure
levels reported by epidemioclogical studies. Based also on review of the literature on health
effects other than carcinogenicity, it was concluded that the current OEL for AN is a
reasonable value and there is no need for a revision at present.
National Institute of Industrial Health

49 Xiaozhong Yu 2, Michihiro Kamijima 2, Gaku Ichihara ?, Junzoh Kitoh *, Naomi
Hisanaga ', and Yasuhiro Takeuchi
2-Bromopropane Causes Ovarian Dysfunction by Damaging PI‘lIIlOI'dlal
Follicles and Their Oocytes in Female Rats
Toxicol. Appl. Pharmacol 159, 185-193, 1999

Summary  Ovarian dysfunction induced by 2-bromopropane (2-BP) has been deseribed
In female factory workers and experimental animals. However, the underlying mechanism is
still unclear. To establish the reproductive target site and define mechanisms of 2-BP toxicity
in adult female rats, we examined the effects of different doses and duration of exposure to
2-BP in female rats. In the dose-dependent experiments, female rats were exposed to 2-BP at
100, 300, 1,000 ppm, or fresh air (n = 9 each) in exposure chambers for 8 hr /day for 9 weeks.
In the time-course experiments, female rats were exposed to 2-BP at 3,000 ppm for 8 hr (n =
7 each). The rats were then sacrificed 1, 3, 5 and 17 days after exposure. Differential follicle
counts and in situ terminal deoxynucleotidyl transferase assay were used to evaluate 2-BP
effect on primordial, growing and antral follicles. Exposure to 2-BP at 300 ppm and 1,000
ppm produced a significant reduction in the percentage of primordial, growing and antral
follicles in a dose-dependent manner. Significant reduction in the percentage of primordial
follicles on 17 days after exposure was observed in time-course experiments. Exposure to
2-BP at 3,000 ppm for 8 hr resulted in histological changes in primordial follicles complex at
5 and 17 days after exposure. These changes consisted of distortion of the symmetry of
oocytes and their nuclei at day 5 after exposure and appearance of eccentric pyknotic cells
and shrinkage of oocyte nuclei at day 17 after exposure. In situ end labeling showed
increased number of apoptotic oocytes and granulosa cells in primordial follicles at days 5
and 17 after exposure. Our results suggested that ovarian dysfunction induced by 2-BP was
caused by the destruction of primordial follicle and its oocyte due to the induction of
apoptosis. Our studies also show that the follicle differential count is a more sensitive
method than the vaginal smear in monitoring the female reproductive disorders induced by
2-BP,.

! National Institute of Industrial Health, Japan
? Nagoya University Graduate School of Medicine
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50 Xiaozhong Yu', Gaku Ichihara ', Junzoh Kitoh ', Zhenlin Xie ', Eiji Shibata ',
Michihiro Kamijima ', Nobuyuki Asaeda ', Naomi Hisanaga *, and Yasuhiro
Takeuchi ' . - o
Effect of inhalation exposure to 2-bromopropane on the nervous
system in rats.

Toxicology 135, 87-93, 1999

Summary  Exposure to 2-bromopropane (2-BP) is suspected to have adverse effects on
the nervous system. The aim of this study was to investigate whether exposure of rats to 2-BP
exhibit neurotoxic effect using histological and electrophysiological studies. Wistar strain
male rats were exposed daily to either 100 or 1,000 ppm 2-BP, or to fresh air for 8 h a day
for 12 weeks. Body weight was measured before exposure and every two weeks. Motor nerve
conduction velocity (MCV) and distal latency {DL) were measured before exposure and every
4 weeks during exposure. Histological examination of the nervous system was also performed.
Exposure of rats (n=9) to 1,000 ppm resulted in suppression of body weight gain and a
significant decrease in brain weight compared to the control (n=9). Electrophysiological
measurements showed a significant decrease in MCV in 1,000 ppm exposed rats at 8 weeks,
and significant prolongation of DL at 8 and 12 weeks. Abnormalities of the myelin sheath
were detected in the common peroneal nerves. In 100-ppm exposed rats (n=9), no significant
changes were noted in body weight and the peripheral nerve. In conclusions, long-term
exposure to 1,000 ppm of 2-BP may result in peripheral neuropathy in rat.

! National Institute of Industrial Health, Japan
2 Nagoya University Graduate School of Medicine

51 Yangho KIM ', Jae-Woo KIM %, Kengo ITO °, Naomi HISANAGA *, Hae-Kwan
CHEONG 3, Kyoo Sang KIM " and Younghahn MOON '
Positron Emission Tomography (PET) in Differentiating Manganism
from Idiopathic Parkinsonism
J Occup Health 41, 91-94, 1999

Summary It is difficult to distinguish manganism and idiopathic parkinsonism from
gach other, especially in the settings where an isolated patient with parkinsonism has spent
time in a manganese (Mn)-exposed working environment. We performed clinical
examinations and laboratory studies including mangetic resonance imaging (MRI) and
positron emission tomography (PET) in two Mn-exposed workers (cases 1 and 2) who had
parkinsonian features. The clinical features of case 1, however, were rather different from
those of case 2, although both of them have some common parkinsonian features such as
bradykinesia, tremor and rigidity. MRl in case 1 showed no abonormaities, but in case 2
showed symmetrical high signal intensities in the globus pallidus on a T1 weighted image. On
PET findings, Ki values in the striatum were within the normal range in case 1, but reduced
18Bp.6-fluorodopa uptake in the left putamen was seen in case 2. PET provides information of
considerable value in discriminating between idiopathic parkinsonism and mangnism.

U Imdustrial Health Research Institute, Korea Industrial Safely Corporation
(KISCO),

2 Department of Neurology, Dong-A University Hospital,

3 Department of Biofunction Research, National Institute for Longevity
Sciences, Obu,

4 National Institute of Industrial Health
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52 Mitsutoshi TAKAYA ™ _
Development of an Analytical Method for Beryllium in Airborne Dust by
Micellar Electrokinetic Chromatography
J. Chromatography A 850, 363-368, 1999

Summary  The separation of diacetylacetonato-beryllium [Be(acac)z] from acetylacetone
was achieved with miceliar electrokinetic chromatography (MEKC) followed by subsequent
beryllium analysis carried out using capiliary electrophoresis. Analysis using a separation and
absorption detector, with a 50 pm capillary cell, could detect approximately 1000 ppb of
beryllium in the fhal sample. Be(acac)z is a promising reagent for absorption spectro-
photometry, because its molar absorption coefficient, (32 000 L mol™! em™") is very large. As
the complex and acetylacetone have a similar absorption wavelength, the excess free ligand
must removed from the sample to be measured. Acetylaceione is a weak acid with keto-enol
tautomerism in aqueous solution. Acetylacetone and neutral [Be(acae)z] should be separated
with capillary zone electrophoresis (CZE) using a neutral or basic buffer solution as the
mobile phase. Although the pH and temperature of the mobile phase were optimized, a
portion of acetylacetone interfered with separation with CZE. This interfering portion seems
to be a neutral keto-form with the same migration time as Be(acac)z. As a neutral species
separation method, MEKC with sodium dodecyl sulfate (SDS) was tested and the separation
was completed. The optimum pH value and buffer temperature are pH 7.8 and 15°C,
respectively.

* National Institute of Industrial Health

53 Mitsutoshi TAKAYA *, Philippe Biihlmann™ and Yoshio Umezawa"
Ion-Channel-Mimetic Sensors Based on Self-Assembled Monolayers of
Phosphate Esters: High Selectivity for Trivalent Cations
Mikrocimca. Acta 132, 55-60, 1999

Summary  Gold electrodes were chemically modified with a phosphate ester monolayer
designed to mimic biological ion-channel membranes. Cyclic voltammograms of Fe(CN)s* as
electroactive marker were measured in the presence of various types of analyte cations.
Whereas in the absence of analyte cations the marker reduction was hindered by electrostatic
repulsion between the marker anions and phosphate groups of the receptor monolayer,
binding of di-and trications to the monolayer resulted in large increases of the reduction
current. Trivalent cations could be detected down to the submicromolar concentration range
with excellent selectivities over alkali metal ions. Also divalent cations were well
discriminated and similar responses as to trivalent cations were only observed if their
concentration exceeded that of the trivalent cations by about two orders of magnitudes.

* National Institute of Industrial Health
** Department of Chemistry, School of Science, The University of Tokyo
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54 Mitsutoshi TAKAYA®
Selective Determination Method for Vanadium(V) and Vanadmm(IV)
Controlling the pH of Media for a Solid-Liquid Exraction Column
Industrial Health 38, 91-94, 2000

* Summary  Solid-liquid extraction separation based on a speciation method was studied
for selective determination of vanadium(IV) and vanadium(V} . Both V(IV) and V(V} cations
transform to oxo-acid anion along with pH changes in the solution. The pH values for the
transition points are different from each other and the difference was utilized in’ the
separation. In the first step, particulate samples are dissolved by strong acids such as 1 M
H:SOs or 85% HsPOs. The pH of the strong acidic sample solutions of V(IV) and V(IV) are
adjusted to the range between 3 and 4. In this condition, V(IV) is in the form of cation but
V(V) is anion. The pH adjusted solution is applied to an anion exchange column. The
solution is expected to contain V(IV) only . The trapped V(V) anion is eluted as VO:* cation
by a pH 1 acid. The author and coworker have already developed an HPLC separation method
utilizing this separation concept. However, the HPLC method has some lirmmitations,
mainlyoriginated in physical and chemical weaknesses of the HPLC column. In the present
study, a firm solid-liquid column is adopted to replace the feeble HPLC column as a
separation device. And a simple and convenient pH adjustment technique for making the
sample solution is investigated at the same time. With these improvements, the speciation
method developed with strong acidic solutions could determine the amount of V({IV) and
V(V) in various environmental and biological samples.

*National Institute of Industrial Health

55 Mariko ONO-OGASAWARA and Toshihiko MYOJO
Particle Generation Method for Toxic Substances and Collection
Efficiency of o-Tolidine Particles by Midget Impinger
J. Aerosol Res., Jpn. 14, 236-241, 1999

Summary  Collection efficiency of midget impinger for o-tolidine particles was
determined with a newly developed particle generation system consisting of a glass nebulizer
and a glass cylinder. To avoid contamination with toxic substances, 1 em® methanol solution
of o-tolidine was nebulized and completely dried in the glass eylinder. The total amount of
generated particles was controlled by generation time and the size distribution of aerosol
particles was adjusted by varying the concentration of the nebulized solution. The
size distribution of particles was determined with Andersen sampler followed by high
performance liquid chromatography analysis with ultraviolet or fluorescence detection. The
mass median diameters (MMDs) of the generated particles were 0.40, 0.66 and 1.1 pm when
the concentrations of nebulized solution were 0.01, 0.1 and 1 g/dm?® respectively. The
geometric standard deviation was 2.0. The collection efficiency of midget impinger did not
exceed 30% when the MMD was 1.1 pm, and it was dependent on the particle size. It is
concluded that the evaluation of airborne particle concentration in working environment by
means of the midget impinger is not valid when submicron particles are dominant.

National Institute of Industrial Health
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56 Mariko ONO-OGASAWARA and Norihiko KOHYAMA
Evaluation of Surface Roughness of Fibrous Minerals by Comparison of
BET Surface Area and Calculated One
Ann. Occup. Hyg. 43, 505-511, 1999

Summary  The Japan Fibrous Mineral Research Association (JFMRA) provides standard
fibrous materials consisting of man-made mineral fibres (MMMFs), whiskers and a natural
mineral fibre, In this research, the BET surface areas (SAusr) of JFM standard samples as well
as some other natural mineral fibres were measured by krypton gas adsorption. Calculated
surface areas (SA«1) were calculated from the measured length and width of individual fibres.
Obtaining the ratio of SAwer / SAw for each sample, we examined its applicability to the
evaluation of surface roughness of fibre, because the large ratic could be obtained for rough
surface fibres. The ratios of MMMFs were about 1.0 reflecting their smooth surfaces.
Meanwhile the ratios of some whiskers and natural mineral fibres were in the range of 1.3-2.4
implying rough surfaces. Qur earlier observations of the fibre surfaces by electron microscopy
suppert that some fibres with rough surfaces have a large value of the ratio. The ratio of
SAser / SAen is a method of quantitative measurement to evaluate surface roughness of
mineral fibres, which will be used as a parameter to assess their biological effects.

National Institute of Industrial Health

57 Norihiko KOHYAMA Y, Hiroko KYONO ?, Noriko OTAKI ®, Toyoto INATA ?,
Fumio SERITA V, Yasushi SHINOHARA Y, Shizue KURIMORI ", Tadao TOYA ¥
and Yoko ISHIHARA ¥
Study for risk assessment of fibrous minerals as asbestos substitutes
Environmental Research in Japan, Vol. lll, 83-1~83-31, 1999, Environment Agency,
Japan

Summary  Because of the carcinogenicity of asbestos, various fibrous minerals have
been newly used as asbestos substitutes. Many biomedical studies, on the other hand, have
pointed out that the fibrous minerals replaced asbestos are not always safe to human.
Therefore, the adverse health effects of a fibrous mineral should be evaluated by some proper
methods prior to use or even after used. At the present, many problems on fiber
carcinogenicity or the other health effects are unsolved. This study intends to reveal the
adverse health effects of some fibrous minerals by in vitro and in vivo biological experiments
using well characterized fibrous samples and to contribute to making of a risk assessment
method.

The report consists of the following five individual papers:

1) Biopersistance of fiber samples (amosite and TiO: whisker: group I, wollastonite
andbrucite: group II, chrysotile: group III) were examined by two experiments of in vivo and
in vitro. It was recognized that the biopersistance in vivo, both of excretion and dissolution,
is very different depend on the fiber. Experiments for solubility in vitro shewed that the
fibers in groups I and III are less soluble than the fibers in group II. It was concluded that in
vitro experiments using Gamble’s solution is effective to project the similar resulis to
those of in vivo experiments.

2) Metallothionein (MT; low molecular weight metal-binding protein) levels were
measured by RIA in lungs and livers of rats instilled 0, I, 3, 7, 30 days to size-selected UICC
Chrysotile-B. Pulmonary and hepatic MT increased at 1 day after instilled. MT in lung
induced by inflammatory reactions exposed to Chrysotile-B. Induction of MT in liver
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associated by restricted food intake. These results show that MT may be a kind of acute
phase protein.

3) Lung inflammatory responses were studied on well characterized two types of
potassium titanate whiskers, K:TisO1r (PT1) & K:TisQ:s (PT2), after a single transtracheal
administration. Thirty-three male Wistar rats {8 weeks old) were injected intratracheally
with two doses (0.5mg/rat, 1.0mg/rat), and sacrificed at Day 1, 3 and 7, and brenchoalvaolar
lavage (BAL) was done. BAL fluid and lung tissues were examined. Acute biological effects
are very similar in these two whiskers, but the expressions of MCP-3, MIP-1 &,
RANTES and eotaxin mRNAs in PT1 were greater than that of PT2. These results suggest that
difference of surface character such as chrysotile structure, micro morphology, and etc,,
could have some influence on the biological effects to the lung. .

4) Five kinds of proteins (lysozyme, albumin, transferrin, immunoglobulin G and
ferritin) incubated with 27 mineral fiber samples (JFM, natural and synthetic fibers) in
several test solutions. The lytic activity and protein.levels lowered in ion free distilled
water, except IgG and ferritin, while these indexes did not significantly decrease in
phosphate buffer and Gamble's solution, a stimulated extracellular fluid. These results
suggested that the absorptions of fibers with these proteins in test solutions depend on the
diversity of characteristics of the mineral fibers.

53 UICC chrysotile B was separated into short (S) and medium (M) size in .length by dry
mesh procedure (S<#635: CML=2.9um, og=1.8, 81%<bum, 96%<10pm. M<#200, CML=4.8um, o
g =2.4, 80%<10pm). Rats received single intratracheal instillation of 3 and M fibers were
examined of their acute effects according to the procedures reported previously. Acute
inflammation of the lungs due to shorter fiber fraction was noticed in both S and M groups,
however, the longer fiber fraction of the M groups caused severer lesions and was responsible
for fibrotic changes in the lungs after 80 days post injection. The good correlation of
histopathological changes with biochemical data supports the test procedures we developed
through these studies are useful for short-term risk assessment of the in vivo health effects of
fibrous materials.

D Division of Work Environment Evaluation, National Institute of Industrial
Health, Ministry of Labour

Y Division of Hazard Assessment, National Institute of Industrial Health,
Ministry of Labour

3 Division of Health Effects Research, National Institute of Industrial Health,
Ministry of Labour

Y Experimental Animal Facility, National Institute of Industrial Health,
Ministry of Labour

) Department of Hygiene & Public Health (1), School of Medicine, Tokyo
Women’s Medical University

58 N.KOHYAMA. AND Y. SHINOHARA
EVALUATION METHODS OF INHALED MINERAL DUST BY XRD
AND ATEM-FOR THE CASES OF PNEUMOCONIOSIS AND
ASBESTOS - RELATED DISEASES - '
The 1st China-Japan Joint Asbestos Symposium, Beijin, China, 16-17 July, 1999

Summary It is very important to know actual dust exposure of a worker with lung
disease in clinical diagnosis as well as in the study of induction mechanism, control and
countermeasure. In this symposium, the author reports various evaluation methods of inhaled
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mineral dust in the lung tissue taken by autopsy, excision or biopsy and bronchiole-alveolar
lavage fluid (BALF) using X-ray diffraction (XRD)} analysis, optical .microscopy (OM) and
analytical electron microscopy (AEM). Chemical digestion and/or low-temperature ashing
(LTA) are employed for specimen preparation. XRD is used to know the mineral phases and
contents in weight % of inhaled dust for occupational lung diseases, such as pneumoconiosis
of silicosis, asbestosis, talcosis, etc.. OM and AEM, especially analytical transmission electron
microscopy (ATEM) are used for detection and quantitative counting of trace amount of
particles and fibers in lung tissue or BALF of various lung diseases. The author shows the
most proper method: The combined method of LTA and XRD is suitable for pneumoconiosis,
and that of chemical digestion and ATEM for asbestos related diseases. Some recent
experiences succeeded in confirmation of the actual exposure are reported in relation to the
evaluation methods.

National Institute of Industrial Health

59 Kenji MORINAGA ', Kuniomi NAKAMURA ?, Norihiko KOHYAMA ? and Takumi
KISHIMOTO
A Retrospective Cohort Study of Male Workers Exposed to PVA F 1bers
Industrial Health 37, 18-21, 1999 |

‘Summary In order to ascertain whether PVA fibers can produce cancer in humans or
not, we have conducted a retrospective cohort study of workers exposed to PVA fibers. A
total of 454 exposed and 2441 non-exposed male workers who were engaged before 1980 were
followed up until the end of 1996. The SMR for all causes was 0.57 (observed 38, 95%CL:0.41-
0.78) for the exposed, and 0.66 (observed 210, 95%CI: 0.58-0.75). As for lung cancer, its SMR
was 0.77 (observed 3, 95%CI: 0.15-2.24) for the exposed workers and 0.67 (12 observed,
95%CI: 0.34-1.16) for the non-exposed workers. Lung cancer SMR was 0.86 (observed 2, 95%CI:
0.10-3.11) for the workers with 20 or more years' employment. This study showed no
difference in lung cancer risk between the workers exposed to PVA fibers and the non-
exposed workers. ‘

! Department of Epidemiology and Field Research, Osaka Medical Center Sor
Cancer & Cardiovascular Diseases, Nakamichi 1-8-83, Higashinari-ku, Osaka
537-8511, Japan

2 National Institute of Industrial Health, Ministry of Labour, Nagao 6-21-1,
Tama-ku, Kawasaki 214-8585, Japan

3 Okayama Rousai Hospital, Chikukoh-Midorimachi 1-10-25, Okayama
702-8055, Japan

60 Takumi KISHIMOTO ', Hidenori YAMAMOTO ', Kenji MORINAGA ?, Yasuhiro
YAMAWAKI ®, Takayuki YOSHIMOTO *, Tomoyoshi MIYASHITA *, Norihiko
KOHYAMA ° and Yasushi SHINOHARA °
Clinical, Pathological and Mineralogical Features in Two Autopsy Cases
of Workers Exposed to Agalmatolite Dust
Industrial Health 37, 432-439, 1999

Summary An agalmatolite miner and processor showed large shadows at the bilateral
hila accompanied by surrounding emphysematous changes and irregular shadows on chest
X-ray films. Chest CT scans were characterized by a mixture of tiny irregular structures and
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small round opacities. Histopathological examination revealed massive fibrosis, which
corresponded to large shadows, but only a small number of typical silicotic nodules,
indicating mixed dust pneumoconiosis. Mineralogical examination of the autopsy lungs
showed quartz, pyrophyllite, mica, and kaolinite. Quartz accounted for 70% of the amount of
all mineral dust in both patients, but pyrophyllite accounted for 10.8% and 14.4%. The
pulmonary mineral dust composition in the two patients was well consistent with the mineral
composition of the raw clays in the agalmatolite mine. In the two patients, chest X-ray
findings and histopathdlogical findings of the lungs also suggested agalmatolite
pneurmoconiosis, which was confirmed by mineral analysis of the lungs.
' Department of Occupational Pulmonary Disease, Okayama Rousai Hospital,
1-10-25 Chikkomidorimachi, Okayama 708-8055, Japan '
2 psaka Medical Center for Cancer and Cardiovascular Diseases, Osaka,
Japan
}Chugoku Occupational Health Association, Fukuyama, Japan
* Yoshimoto Clinic, Bizen, Japan
3 National Institute of Industrial Health, Ministry of Labor, Kawasaki, Japan

61 Fumio SERITA Y, Hiroko KYONO " and Yukio SEKI
Pulmonary Clearance and Lesions of Rats after a Single Inhalation to
Ultrafine Metallic Nickel at the Dose Levels Comparable to the Threshold
Limit Values
Industrial Health 37, 353-363, 1999

Summary This study aimed to (1) determine the deposition and clearance rates of
ultrafine metallic nickel (Uf-Ni) in rats after 5 hours inhalation exposure, and (2) to examine
histopathology of pulmonary lesions induced at the dose levels comparable to the
recommended Occupational Exposure Limit in Japan (OEL). The concentrations of Uf-Ni
exposed in 3 groups were 0.15 (Low), 1.14 (Mid), and 2.54 (High) mg/m?®. Five rats/group were
sacrificed at Oh and 1, 3, 7, 14, and 21 days post exposure, and analyzed for nickel
contents and histopathologically. The amount of Ni accumulated in the lung dose-
dependently, however, the half-times of clearance were similar regardless of the initial
dosage and it was 32 days in average. The observed adverse effects induced by Uf-Ni were,
(1) significant increase in of the lung weight in High and Mid groups progressing with time,
(2) accumulation of foamy alveolar macrophages (AM), and (3) degenerated AM indicating
alveolar lipoproteinosis which aggravated up to 4 weeks in High group. Acute calcification of
the degenerated AM was remarkable. The present resuits suggest that inhalation of UE-Ni
induced potency of lung lesions even at the dose levels comparable to the OEL (1 mg/m? as
Ni), or the TLV of ACGIH (1.5 mg/m? for elemental/metal).

N National Institute of Industrial Health, 21-1, Nagao 6-chome, Tama-ku,
Kawasaki 214-8585, Japan
2 School of Allied Health Sciences, Kitasato University, Kitasalo, Sagamihara

228-8555, Japan
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62 Ishihara Yoko ", Kyono Hiroko ®, Kohyama Norihiko ®, Serita Fumio 2,
Toya Tadao ® » Kagawa Jun P
Acute Biological Effects of Intratracheally Instilled Titanium D10x1de
Whiskers Compared Wlth Nonfibrous Titanium Dioxide and Amosite:

in Rats
Inhalation Toxicology 11, 131-149, 1999

Summary The dimensions of man-made mineral fiber Whlskers are similar to those of
some kinds of asbestos. Thus these mineral fibers raise the concern for potential health
hazard for workers exposed in the occupational environments. This study was designed to
define acute biological effects of intratracheally administered titanium dioxide whiskers
(TO1) compared with nonfibrous titanium dioxide (TOP) and UICC amosite (Ams), and their
relations to acute lung inflammation in rats. The observed geometric mean length (um) and
width (pm) and geometric standard deviation are: TO1(2.1[2.0], 0.14[1.53]); Ams (4.3[3.3],
0.31[1.9]); and TOP (50 nm, 1-2 pm aggregates). Ten-week-old Wistar-jcl male rats received a
single tracheal injection of test materials at doses between 0.05 and 1.0 mg/rat. Control
animals were injected with the same volume of saline. Lung tissue and bronchoalveolar
lavage (BAL) fluid were collected from rats on days 1, 3, and 7 after administration. In the
group injected with TO1, total protein, cytokine-induced neutrophil chemoattractant
(CINC)/growth-regulated gene product (CRO), interleukin (I1L) 1B(beta), and tumor necrosis
factor (TNF) alpha increased on day 1. Subsequently, total elastolytic activity and fucose
levels in BAL increased by day 3. All parameters, except for fucose in BAL, recovered to the
normal levels. Animals in the Ams group showed increased total protein and CINC/GRO and
decreased total elastolytic activity in a dose-dependent manner on day 1. The fucose level
increased on day 3 in the Ams group. All parameters returned to their control levels on day
7. Animals in the TOP group did not show significant changes any of parameters during the
experimental period. Gene expression of TNF-alpha and monocyte chemoattractant protein
(MCP) 3 in the lung increased dose-dependently in the animals treated with the three
materials. The mRNAs for eotaxin and MIP-I alpha were overexpressed in the lung of animals
treated with Ams and TO1, while RANTES mRNA was overexpressed dose-dependently in the
lung of animals treated with Ams on day 1. Onset of inflammatory response was more rapid
in the Ams group than the TQI group. Recovery of the fucose level in BAL was slower in the
TO1 group than in the Ams group, though we observed similar histopathological changes in
the lung of animals with TOl or Ams. We conclude that whisker-induced acute biological
effects in the lung may be related to the shape of the whiskers and not to their chemical
composition or surface crystal structure, showing biological effects similar to those of UICC
amosite.

" Department of hygiene and public health (1), School of medicine, Tokyo
woman’s medical university, Tokyo, Japan

2 National Institute of Industrial Health, 21-1, Nagao 6-chome, Tama-ku,
Kawasaki 214-8585, Japan

63 Toshihiko MYOJO®
A rapid measurement method for aerosol size distributions using DMA
and CNC. ‘ '
Journal of Aerosol Research, Japan, vol.14 No.2, pp.154-157, 1999

Summary  To accelerate measurement of particle size distributions using a differential
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mobility classifier (DMA) with a condensation nuclei counter(CNC), a computer-controlled
rapid stepping mode was developed as an operation method. For each 6 seconds, the rod
voltage in DMA was changed discretely to select particles in a given mobility. Aerosol
concentrations of 30 points have been measured within 200 seconds. Qur system showed 12
seconds time-delay between voltage shift and aerosol concentration response. After
adjustment of the time delay, the size distribution ranging from 0.014 to 0.373 nm could be
determined using a stepping mode analysis(Adachi,1990). For polystyrene latex aeroscl and
sodium chloride aerosol, measured size distributions using the rapid stepping mode
coincided with that using ordinary stepping mode.
" National Institute of Industrial Health

64 IE. Agranovski’ and R. D. Braddock” and T. Myojo™
Removal of Aerosols by Bubbling Through Porous Media
Aerosol Science and Technology 31, 249-257, 1999

Summary Aerosols can be filtered on fibrous filters with or without the presence of
circulating water. The wet filtration leads to the formation of bubbles within the filter as the
carrier gas passes through. This provides alternate mechanisms for the removal of aerosols.
Experiments are described to investigate the effects of the irrigating fluid and to compare the
efficiency of wet and dry filtration. The results indicate a marked increase in efficiency of
filtration of the wet filter as compared with the dry filter.

* Faculty of Environmental Sciences, Griffith University, Queensland
Australia
** National Institute of Industrial Health

65 Toshihiko MYOJO*, Mitsutoshi TAKAYA*, Mariko ONO-OGASAWARA*
Real-time analysis of chemical elements and compounds in particulate
matter in exhaust gases.
Environmental Research in Japan, Vol. HT -81-1~81-9, 1999, Environmental

Agency, Japan

Summary The differential mobility analyzer(DMA) extracts aerosol particles ranglng
from 1 nm to 1000 nm within a narrow range of electrical mobility. Electrical mobility
depends on the size, shape and charge of the particle, and the properties of the gas in which
it is suspended. The most common use of the DMA is to measure the size distribution of
aerosol particle populations.

In this study we newly designed two kinds of annular-type DMA, that is, a 40cm DMA
and a 60cm DMA of which the effective electrode Iengths are 40cm and 60cm, respectively.
The performance of the DMA is influenced by the gas flow pattern in the annular region
where particles are classified. Ideal performance is achieved when both aerosol and sheath
flows are laminar without any disturbance. In order to visualize the flow, aerosol particles of
methylene blue dye were introduced into the DMA without applied voltage and collected by
means of a glass fiber filter placed in the annular gap downstream of the sampling slit of the
inner electrode. The colored ring on the filter gives information on uniformity of the aerosol
flow and a suitable combination of aerosol inlet slit width, aerosol flow and sheath flow.

The mobility of the particles that reach the sampling slit is a function of the applied
voltage, geometry of the electrodes, the flow rates of the aerosol, sheath, classified sample

—134-



and exhaust flow. Although the 60cm DMA classifies aerosol particles ranging from 24 nm to
810 nm in calculation, the maximum size of classified particles is 720 nm following nominal
diameter of standard polystyrene latex(PSL) particles at 0.6 Ilpm, 6 Ilpm
and 9760 'V in aerosol flow, sheath flow and applied voltage, respectively. The reason of this
difference between the two maximum sizes should be clarified in future studies.

To accelerate measurement of particle size distribution with the DMA, a computer-
controlled rapid stepping mode was developed as an operation method. In 6 seconds, the rod
voltage in the DMA Was‘changed discretely to select particles of a given mobility. Aerosol
concentrations at 30 size-points ranging from 14 to 373 nm have been measured within 200
seconds. For PSL aerosol and sodium chloride aerosol, size distribution measured by the
rapid stepping method coincided with that measured by the ordinary stepping method.

It is feasible to exchange the gas in aerosols from air to argon or helium gas when using
the DMA. Measured electrical mobility agreed with the calculated electrical mobility of PSL
particles with the viscosity and the mean free path of argon gas. As the gas permeation rate
from raw aerosols to gas exchanged monodisperse-aerosols depends on the gas diffusion
coefficient, small gas molecules such as nitrogen and carbon monoxide gas, completely
diffuse to gas exchanged. aerosol, but, more than 90 % of the gas in aerosols was changed to
argon gas by.our method. The DMA gas exchange method developed in this work is applicable
to introducing aerosol particles directly into chemical analyzers such as ICP-AES, ICP-MS and
GC-MS. The above method makes it possible to conduct real-time analysis of chemical
elemernts and compounds of particulate matter in exhaust gases.

* National Institute of Industrial Health

66 Hiroyuki SAITO", Jun OJIMA®, Mitsutoshi TAKAYA", Takeshi INASAKT,
Naomi HISANAGA', Shigeru TANAKA™ and Heihachiro ARITO"
Laboratory Measurement of Hazardous Fumes and Gases at a Point
Corresponding to Breathing Zone of Welder during a CO2 Arc Welding
Industrial Health 38, 69-78, 2000

Summary  Concentrations of fumes, ozone (Os), carbon monoxide (CO), nitric oxide
(NO), manganese (Mn) and total and hexavalent chromium (Cr) as well as size distribution of
fumes were measured at a point corresponding to the welder’s breathing zone during COz-arc
welding, using a welding robot and three kinds of wires. Concentrations of fumes, O3, CO, Mn
and total-Cr were found to exceed their corresponding occupational exposure limit (OEL)
values, while the concentrations of NO and Cr(VI) were below those OEL levels. Airborne
concentration of Mn exceeded its OEL value, and the Mn content was 8 times higher in
welding fumes than in the wire. Using an additive equation of OEL and exposure
concentration of each hazardous component, health risk in welders with combined exposure
to welding fumes and gases was assessed as 18.6 to 46.0 times of OEL, which exceeded the
unity. This finding suggests that effective protection of welders from the eprsure can be
attained by use of the supplied-air respirator or combined use of a dust respirator and a local
exhaust system.

" National Institute of Industrial Health
" School of Allied Health Sciences, Kitasato University
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67 Hiroyuki SAITO", Jun OJIMA®, Takeshi IWASAKI", Naomi HISANAGA*,' Masaya a
TAKAHASHI', Heihachiro ARITO, Shigeru TANAKA™ and Masahiro NAKAZA™
Biological Defense Mechanism against Inhalation of Oxidative air
pollutants and Assessment of Health Risk for Exposure to the Oxidative
Air Pollutants |
Environmental Research in Japan, Vol. I, 82-1~82-43, 1999, Environment Agency,
Japan

Summary The 3-year project of research entitled above was intended to aim  at
assessing possible adverse health effects of oxidative air pollutants such as ozone. At first, we
devised an inhalation exposure system consisting of an ozone-generating device and an
exposure chamber for rats. The exposure system was further developed for inhalation
exposure of rats to welding fume and gases, equipped together with a welding robot.
Pulmonary and extrapulmonary effects were examined by exposure of rats to ozone or
welding fume and gases using this inhalation exposure system. It was found that the
detrimental ventilatory and extrapulmonary responses were produced by exposure to low
ozone levels encompassing the present regulatory standards of atmospheric and working
environments. Extrapulmonary effects include not only circulatory and thermoregulatory
changes but also changes in amounts of time spent by wakefulness, slow-wave sleep and
paradoxical sleep. As to the mechanisms of those ozone-induced responses, the unmyelinated
C-fibers in the respiratory system were found to play an important role for regulation of
ventilatory responses to low levels of ozone. The transient rapid shallow breathing response
was also observed just after the start of exposure of rats to welding gases and fume,
indicating that this response may be caused by olfactory and respiratory sensations. Because
health effects of exposure to urban oxidative pollutants such as ozone and nitric oxides and
PMz5 could possibly mimicked by the health effects of welder's exposure to particulate matter
and gases, combined exposure to welding fume and gases including ozone was assessed by
analysis of those hazardous substances. It was found that averaged concentrations of ozone
and fume were 0.4 - 0.5 ppm and 18 - 43 mg/m® respectively, at a point corresponding to the
welder's breathing zone. Furthermore, a personal sampling device of ozone was developed for
assessment of exposure of individual workers or community residents to ozone. The device
was found to allow accurate measurement of ozone concentrations of 0.05 to 0.5 ppm,
indicating that the dose of ozone could be assessed for the relationship between the dose and
the pulmonary and extrapulmonary responses of urban community residents or workers to
oxidative pollutants such as ozone.

* National Institute of Industrial Health
** School of Allied Health Sciences, Kitasato University

68 Jun OJIMA®, Takeshi IWASAKI" and Nobuyuki SHIBATA®
Laboratory Evaluation of Welder’s Exposure and Efficiency of Air Duct
Ventilation for Welding Work in a Confined Space
Industrial Health 38, 24-29, 2000

Summary COgz arc welding in a confined space was simulated in a laboratory by
manipulating a welding robot which worked in a small chamber to experimentally evaluate
the welder’s exposure to welding fumes, ozone and carbon monoxide (CO). The effects of the
welding arc on the air temperature rise and oxygen (Oz2) concentration in the chamber were
also investigated. The measuring points for these items were located in the presumed
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breathing zone of a welder in a confined space. The time averaged concentrations of welding
fumes, ozone and CO during the arcing time were 83.56mg/m? 0.203ppm and 0.006%,
respectively, at a welding current of 120A-200A. These results suggest serious exposure of a
welder who operates in a confined space. Air temperature in the chamber rose remarkably
due to the arc heat and the increase in the welding current. No clear decrease in the Q2
concentration in the chamber was recognized during this welding operation. A model of air
duct ventilation was constructed in the small chamber to investigate the strategy of effective
ventilation for hazardous.welding contaminants in -a confined space. With this model we
examined ventilation efficiency with a flow rate of 1.08-1.80 m®min (ventilation rate for
0.40-0.67 air exchanges per minute) in the chamber, and proved that the exposure level was
not drastically reduced during arcing time by this air duct ventilation, but the residual
contammants were rapldly exhausted after the Weldmg operation,
Namonat Institute of Industrial Health

69 Yoshiharu Y ONEKAWA !, Setsuo MAEDA ?, Kazuo KANADA ' and Yukio
TAKAHASHI ! | |
Whole-Body -‘Vibration Perceptmn Thresholds of Recumbent SubJects
— Part 1: Supine Posture— -
Industrial Health 37, 398-403, 1999

‘Summary The objective of the present study was to determlne perception thresholds
for whole-body vibration in the recumbent supine posture in vertical and horizontal
directions and to compare the present results with. ones obtained at the same laboratory in
1984 and also with ISO frequency weighting curves both in ISO 2631-1 and in ISO 2631-2.
The frequency characteristic and thresholds values of the present results are similar to
previous results. Weighting curves of ISO, however, show quite different characterlstlc in
both vertical and horizontal directions compared to the present characteristics. It is not
suitable to apply welghtmg curves Wk for the vertical direction, Wd for the horlzontal
direction and combined curves in IS0 to recumbent posture from the results of this present
study. ’ ,

! Division of Human Engineering, National Institute of Indu.stm'al Healih,
21-1, Nagao 6-chome, Tama-ku, Kawasaki, 214-8585, Japan

? Human Factors Research Unit, Department of Indusirial Engineering,
Faculty of Science and Technology, Kinki University, Kowakae, 38-4-1,
Higashiosaka, Osaka 577-85082, Japan

70 Setsuo MAEDA ', Yoshiharu YONEKAWA 2, Kazuo KANADA * and
YukioTAKAHASHI
Whole-Body Vibration Perception Thresholds of Recumbent Subjects
— Part 2: Effect of Vibration Direction —
Industrial Health 37, 404-414, 1999

Summary This paper presents the results of laboratory experiment concerned with
perception thresholds for whole-body vibration on recumbent subjects. Thresholds of
subjects exposed to x-, y- and z-axis sinusoidal vibration were determined for supine, prorne,
lying on the left side and lying on the right side subjects (from 1 to 80 Hz). It was clear that
the threshold curves, as a function of frequency, had different characteristics for vertical

—137—



vibrations than for horizontal vibrations in the recumbent postures. Significant differences
were found between perception thresholds for vertical vibrations and horizontal vibrations
on recumbent subjects. ‘
' Human Factors Research Unit, Department of Industrial Engineering,
Faculty of Science and Technology, Kinki University, Kowakae 3-4-1,
Higashiosaka City, Osaka 577-85082, Japan
2 Diviston of Human Engineering, Nattonal Institute of Industrial Health,
21-1, Nagao, 6 chome, Tama-Ku, Kawasaki 214-8585, Japan

71 Yukio TAKAHASHI, Yoshiharu YONEKAWA and Kazuo KANADA
A Study to Establish an Evaluating Method for Low Frequency Noise
Environmental Research in Japan, Vol. I, 80-1~80-14, 1999, Environment Agency,
Japan

Summary  Body surface vibration is induced in a man when exposed to low frequency
noise. This noise-induced vibration is expected to be a useful quantity for evaluating the
effects of long term exposure to noise, especially for evaluating the health effects. For this
evaluation, it is necessary to understand the basic characteristics of noise-induced vibration.

Noise-induced vibration was measured on the body surface (at 15 measuring points) of
nine healthy males. We measured its position-dependence, frequency-dependence, effects of
the sub_]ects posture (sitting position and standing p051t10n), and effects of the subject’s
physical constitution (the amount of fat in the body). ‘As a result, the highest acceleration
level was found on the chest and the lowest on the head. On the other hand, the rate of
increase with freqilency was largest on the head. No clear effect of the subject’s posture or
physical constitution was found. These results are helpful in designing a mechanical model of
a human body to predict the inner body vibration induced by low frequency noise.

We also measured the relationship between noise-induced vibration and the subject’s
psychological responses. It was found that vibratory sensations on the chest and on the
abdomen were closely related with the vibration induced on each corresponding position but
no close correlation with the noise-induced vibration was found for an uncomfortable feeling
or a vibratory sensation in the head.

National Institute of Industrial Health
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