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VI Synopses in English

1. Senior Staffs

Director General
Chief of Section of General Affairs
Chief Clerk of General Affairs
Chief Clerk of Accountant
Chief Clerk of Supplies

Chief of Experimental Animal Care

Divigion of Research Planning
Chief

Senior Researcher

Planing Coordinator

Chief of Library and Information Center

Division of Work Stress Control
Chief

Senior Researcher

Division of Health Effects Research
Chief

Senior Researcher

Division of Hazard Assessment
Chief

Haruhiko Sakurai, MD, DMSc
Tomoyuki Masuda

Yasunari Sasagawa

Takeshi Nishigata

Hidehisa Takahashi

Junzo Saegusa, VMD, DAgr

Avako Sudo, DMSec
Naomi Hisanaga, MD
Tetsuya Ishii

Junjli Nakajima

Seiichiro Kanno

Susumu Saito, DMSe

Kenji Iwasaki, DSc

Hideki Fukuda, DMSc

Takashi Haratani, DHSc

Rumie Kurabayashi, MD, DMSc
Shin-ichi Sawada

Tatsuo Oka

Midori Sotoyama, DMSc

Hiroshi Tsuruta, DMSc, DPhar
Takeshi Honma, DPhar
Noriko Otaki, DMSc

Hirotomo Yamada, DSc
Muneyuki Mivagawa, DMSc
Toyoto Iwata, MD, DMSc

Heihatiro Arite, DMSc



Senior Researcher

Division of Work Environment Fvaluation

Chief

Senior Researcher

Division of Human Engineering
Chief

Senior Researcher

Hircko Kyono, DMSc

Shinji Koizumi, DPhar
Yoshifumi Nakanishi, DPhar
Hiroshi Jonai, MD, DMSc
Yasutaka Ogawa, MD, DMSc

Kaoru Suzuki

Norihiko Kohyama, DSc
Katsuhiko Sawatari, DSc
Fumio Serita

Tsutomu Okuno, DEng
Yasushi Shinohara, DSc
Mariko Ono-Ogasawara,
Mitsutoshi Takaya

Yoshiharu Yonekawa, DMSc
Hisao Yotsumoto

Takeshi Iwasaki, DHSc
Toshihiko Myojo, DEng
Kazuo Kanada

Tsuguo Takano

Mitsumasa Sugimoto



2. List of Titles of Researches in 1998

. The effect of night-work on variation of salivary cortisol concentration in men -+
Keiichi Miki, Ayako Sudo
. An analysis of heart rate variability determined by 24-hour ambulatory

R-R interval recordings in 10 middle-aged workers.

Preliminary StUdy ——— st
Tatsuo Oka, Naomi Hisanaga, Takeshi Sasaki and Kenji Iwasaki
. Effect of working hours on cardiovascular-autonomic nervous functions in

engineers in a machinery manufacturing company (1)

......................................................

—— Working hours and fatigue complaints
Tatsuo Oka, Takeshi Sasaki, Kenji Iwasaki, and Naomi Hisanaga
. Effect of working hours on cardiovascular-autonomic nervous functions in

engineers in a machinery manufacturing company (II)

- Physiological indiceS .................................................................................
Takeshi Sasaki, Kenji Iwasaki, Tatsuo Oka, and Naomi Hisanaga
. Effect of working hours on cardiovascular-autonomic nervous funections in

engineers in a machinery manufacturing company (II)

...........................................................................

Comprehensive analysis
Kenji Iwasaki, Tatsuo Oka, Takeshi Sasaki, and Naomi Hisanaga

. Maintenance of alertness and performance by post-lunch nap following

prior shortened Sleep. -rr e srererrrrm
Masaya Takahashi and Helhachiro Arito.

. Monitoring of sleep-wakefulness and wrist activity associated with

international buSineSS travel_ ....................................................................................
Masaya Takahashi and Heihachiro Arito.

. Epidemiological and case studies on occupational diseases requiring an

absence of four days or more by using the occupational injuries and

disease reports obtained from Labor Ministry

...............

a statistical analysys on heat-induce and cold-induced disorders
Shin-ichi SAWADA', Keiichi KATOH, Naomi HISANAGA and Tetsuya ISHII

. Field surveys on working conditions and occupational health problems in

several refrigerated warechouse industries in Japan oo

Shin-ichi SAWADA

. Frosthite-resistant response and subjective thermal loads induced by repeated

finger cooling under different room temperature conditions oss:soveeerooinnn.

Shin-ichi SAWADA and Shunichi ARAKI*

* Tokyo University School of Medicine



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Analysis of physiological and subjective thermal loads induced by alternately

repeated exposures to cold and warm environments

—— with reference to heart rate variability as an autonomic nervous function
Toshioc KOBAYASHI", Shin-ichi SAWADA
* Department of Hygiene & Preventive Medicine,
Fukushima Medical University
Effect of physieal work intensity on frostbite-resistant responses induced

by fINGEr COOMIE  «rrrreerserree ettt

Shin-ichi SAWADA

Analysis of mechanisms by which heavy metals affect gene expression crooweceiereeeeeeee
Shinji Koizumi, Mie Murata, Pengfei Gong and Kaoru Suzuki

Functional analysis of the heavy metal-responsive transcription factor, MTF-1 ----eee
Shinji Koizumi, Kaoru Suzuki and Fuminori Otsuka* (* Teikyo Univ.)

Identification of genes targeted by working environment toxicants by the mRNA

differential display teChnigue «r--rreeesrrrerrirremmmeittiti

Hirotomo Yamada and Shinji Koizumi

Test Methods for Cognitive Effects of Chemicals in Laboratory Animals «oorevveeeeereee
Division of Health Effects Research
Muneyuki MIYAGAWA, Takeshi HONMA, Megumi SUDA
Division of Hazard Assessment
Katsumi OHTANI

Evaluation of sperm toxicity of 2-bromopropane using MTT and SQA methods -
Katsumi QOhtani and Muneyuki Miyagawa

Nervous and reproductive disorders produced by occupational hazard factors.

1. Receptors in neuronal cells and intracellular signal transduction. c-oecoverereereeeees
Takeshi Honma, Hirofumi Tsuga, Megumi Suda, Muneyuki Miyagawa,
Tatsuya Haga™ and Wolfgang Sades™”

(* Institute for Brain Research, University of Tokyo)
(** University of California San Francisco, USA)
Nervous and reproductive disorders produced by occupational hazard factors.

2. Mechanism of reproductive disorders produced by 2-bromopropane. «-orroovreeeeees
Takeshi Honma, Megumi Suda, Soichiro Sekiguchi, Katsumi Ohtani,

Goro Asano” and Cheol-hong Lim**
(* Nippon Medical School)
(** Industrial Health Research Institute, Korea)
Profile of health effects due to alternative solvents

— Biomarkers for liver disorders and liver drug-metabolizing enzyme  -r-oeoveceeeseees:

Megumi Suda, Rui-Sheng Wang, Goro Asano®, Mi-Young Lee™”

and Takeshi Honma.
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(* Nippon Medical School)
(** Industrial Health Research Institute, Korea)
21, Health effects of alternative solventé and apoptosis creoreereee 12
Takeshi Honma, Rui-Sheng Wang and Megumi Suda.
22, Neurobehavioral and Neuropharmacological Methods of
Evaluating Neurotoxicity of Environmental Pollutants, «--etrrerererermn... 13
Takeshi Honma, Hirofumi Tsuga, Megumi Suda, Muneyuki Miyagawa,
Tatsuya Haga™ and Wolfgang Sadee**
(* Institute for Brain Research, University of Tokyo)
(** University of California San Francisco, USA)
23. Information of basic life support on the Internet « -« ----sr-ererererimreiemiiiene . 13
Takashi Noguchi, Hideki Takayasu®, Hiroki Takahashi®*,
Koichiro Minami""", Kazuaki Koriyama™** and Akio Shigematsu™**
* Health Service Center in TOSHIBA Corporation Principal Office
** Safety & Health Promotion Center,
TOSHIBA Corporation YOKOITAMA Works
‘”]jepartment of Anesthesiology, University of Occupational and
Environmental Health
24, Problems of basic life support PracCtiCe  ++ereessrserrrrmii 13
Takashi Noguchi, Koichiro Minami*, Kazuaki Koriyama",
Keiji Aibara®* and Akio Shigematsu®
"Department of Anesthesiology, University of Occupational and
Environmental Health
""Emergency Unit, University of Occupational and Environmental
Health Hospital
25. Biological effects of fibrous minerals as asbestos substitutes (1)
(1) In vitro evaluation method for bio-durability of asbestos substitutes -:-w-reeeee 14
Norihiko Kohyama, Yasushi Shinchara, Shizue Kurimori,
Tadao Toya and Hiroko Kyono
26. Biological effects of fibrous minerals as asbestos substitutes {II)
(2) Iron-binding protein adsorption on mineral fibers  «-r-erereererremmeiin.... 14
Noriko Otaki, Norihiko Kohyama and Shizue Kurimori
27. Biological effects of fibrous minerals as asbestos substitutes (1)
(3) Observation of KB cell growth inhibition induced by MMME, «-oreveereeriiiiinininnnn 14
Toyoto Iwata and Norihiko Kohyama |
28. Biological effects of fibrous minerals as asbestos substitutes (II)
(4) The acute effects of size-selected UICC chrysotile B by intratracheal
insti]lation in rats l.BiOChemical Analysis ............................................................... 15

Noriko Otaki, Hiroko Kyono, Tadao Toya, Toshihiki Myojo, Norihiko



Kohyama, Akira Ohgami”, Yasuo Morimoto” and Isamu Tanaka®
* Institute of Industrial Ecological Sciences, Univ. of Occupational and
Environmental Health
29, Biological effects of fibrous minerals as asbestos substitutes (1)
(5) An assessment of the acute effects of size-selected UICC Chrysotile B by
intratracheal instillation in rats 2. Histopathological observations — «-:reerrererrrereere '
| Tadao Toya, Hiroko Kyono, Noriko Otaki, Toshihiko Myojo,
Norihiko Kohyama, Akira Ohgami®, Yasuo Morimoto® and Isamu Tanaka®
* Institute of Industrial and Ecological Sciences,
University of Occupationa! and Environmental Health
30. Biological effects of fibrous minerals as asbestos substitutes (II)
(6) Metallothionein in the lung and liver from rats after intratracheal
instillation Of 2 potassium titanate WhiSkerS R R T T T
Noriko Otaki, Hiroko Kyono, Tadao Toya,
Fumio Serita and Norihiko Kohyama
31. Effect of extremely low frequency magnetic fields on humaﬁ sperm chromosomes -
Yoshifumi NAKANISHI, Tsutomu OKUNO,
Sumio JIJIMA® and Hiroyuki TATENO**
* Department of Health Sciences, Yamanashi Medical University
** Department of Biological Sciences, Asahikawa Medical College
32. Studies of biological effects of electromagnetic fields --rrrrrrereeeeresinermrraneennerereens
| Akinori Yasuda
33. Effects Of UV radiation on KB Cell. .... .....................
Toyoto Iwata
34. Subcapusular Cell Hyperplasia in adrenal gland of IQI/Jic mouse. «reererrrrrrmeneee
John-Soo Kim, Junzo Saegusa, Hisayo Kubota and Kunio Doi
35. Induction of allergic dermatitis by repeated administration of picric chloride
in female IQL/Jic MiCE rvorrrereerrsimeerrersn ittt RRRERE
Miho Ikeda, Koji Kuroki, Hotaka Suzuki, Koji Uetsuka,
Hiroyuki Nakayama, Kunio Doi and Junzo Saegusa
36. A method for pathological electron microscopy by large epoxy sections :
Application of SAKAI's method to pathological samples, «-rrereersrersererrrrrerneseniiaa.
Hisayo Kubota, Toshio Sakai, John-Soo Kim and Junzo Saegusa
37. Development of Methods to Evaluate Cardiovascular Effects Induced by
Enivironmental POHUtantS (3) .................................................................................
Tetsuo Tai, Hiroshi Tsuruta
38. Relationship between polymorphism of delta-aminolevulinic acid dehydratase
and heme-related parameters (2) «woers ettt
Yoko MORITA ", Tadashi SAKAI*®



39.

40.

41.

42.

43.

44.

45.

46.

47.
48.

49.

(* National Institute of Industrial Health) .
(;* Center of Occupational Medicine, Tokyo Labor Accident Hospital)
Attack with nerve gas on the Tokyo subway system and its acute
and Chronic effects on ViCtimS ... .............................................................. 19
Yasutaka Ogawa, Division of Hazard Assessment
Effects of repeated ozone exposure on ventilatory function in rats. ccoocoseeererorernnn 19
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3. Collected Abstracfs from the Publications in 1998

1 Keiichi MIKI*, and Ayako SUDO*
Effect of Urine pH, Storage Time and Temperature on Stability of
Catecholamines, Cortisol and Creatinine
Clinical Chemistry 44 No.8 1759-1762 1998 (Technical Briefs)

Summary In order to examine the stability of urinary free catecholamines, cortisol
and creatinine, samples of acidified and unpreserved human urine were analyzed following
storage at -80°C, -20°C, 4°C and room temperature for periods of up to 4 months.The results
showed that the levels of these compounds in both acidified urine and unpreserved urine did
not change during 4 months' storage at -20°C and -80°C. At 4°C, the levels remained almost
constant for at least 3 days.The findings indicate that for measurement of these stress-related
hormones, urine may be stored with no preservative providing it is kept at -20°C or lower.
Storage of urine samples at 4°C for no more than 3 days prior to freezing seems to have a neg-
ligible effect on the stability of urinary free catecholamines, if urine pH is between 3 and 7.

*National Institute of Industrial Health

2  Keiichi Miki™, Ayako Sudo*, Kouki Kawamorita™"*, Yutaka Araga™",
Toshimitu Musha™*
Urinary and salivary stress hormone levels during arithmetic calculation
performed in a noisy environment
First International ICOH Conference on PSYCHOSOCIAL FACTORS
AT WORK  Abstracts, 164p., 1998

Summary OBJECTIVES : The aim of the study is to examine the effect of noise on
stress responses to mental work by measuring urinary catecholamine excretion and salivary
cortisol concentrations in human subjects.

METHODS : Eight healthy human males aged 21-24 years (173£1.8 cm in height and 62.9
+2.Tkg body weight, mean=SE) participated in this study for on 2 successive days. The task
of Kraeperin test was performed under conditions of 90dB(A) white noise that was exposed
by headphone on one day and under quiet conditions (55-60dB (A) ) on the other day. The two
task conditions assigned randomly to the experimental days. Urine and saliva were collected
before, during and after the task and the subjects were asked to complete a modified Inguiry
into Subjective Symptoms of Fatigue questionnaire with a 6-point scale.Urinary catecholamine
and salivary cortisol levels were measured using high-performance liquid chromatography
with fluorometric detection.

RESULTS : A marked increase in adrenaline excretion was observed both while per-
forming arithmetic calculation in noisy environment (p<(0.05) and under quiet conditions
(p<<0.05) compared with the respective pre-task levels.Noradrenaline excretion showed a ten-
dency to increase during the task and to return toward the pre-task level after the work.The
salivary cortisol level was significantly higher during the 2nd task session (p<<0.05) and imme-
diately after the task (p<{0.01) than that immediately before the task, when the task was
performed noisy conditions, but no significant increases were observed without exposure to
noise.

The self-rated subjective symptom scores tended increase more while performing the task



under noisy conditions than they did under quiet conditions. The score for ‘feel irritable’
after the task with noise was significantly higher than that after the tagk, S
CONCLUSIONS : The result suggests that environmental conditions might affect on the
pattern of hormonal response to mental work, which might be related to psychological states
of the subjects.
"National Institute of Industrial Health
**Brain Functions Laboratory

8 Ayako Sudo, Keiichi Miki, Naomi Yatomi*, Hiroyuki Saito
Method for measuring salivary cortisol and its application to the study
of circadian rhythm in shift work
First International ICOH Conference on PSYCHOSOCIAL FACTORS AT
WORK  Abstracts, 174p., 1998

Summary OBJECTIVES : A new HPLC method for the determination of cortisol in
human saliva was developed, and used to examine the effect of night work in female nursing
personnel, with special reference to age difference.

METHODS : Our new method for measuring salivary cortisol was as follows. One or
4 ml of saliva, collected using Salivette, was extracted with 15 ml of dichloromethane after
addition of @-methyl-prednisolone (10 pmol) as an internal standard. The organic layer was
evaporated to dryness and the residue was dissolved in 0.3 ml of 10% acetonitrile. Cortisol and
a -methyl-prednisolone in the extract were analyzed by HPLC (column: Shiseido Capeellpak
C8, 4.6 x 2560 mm, mobile phase : 3096 acetoniirile), with fluorometric detection after post-
column derivatization by reaction with sulfuric acid at 85°C. The calculated recovery of

_cortisol from two saliva samples was 9996 and 105%, and the coefficient of variation was less
than 5% (N=9). The coefficient of correlation between this method and radicimmunoassay
using a commercially available kit was 0.915 ( N=13, p<0.01).

This HPL.C method was then used in a field study in which 15 young and 12 middle-aged
female workers in special nursing homes for the elderly in Japan were investigated during
day-shift, night-shift and days off. Saliva from each subject was collected at 9:00, 12:00, 17:00,
22:00, 2:00 and 6:00, and the cortisol concentration was determined by the method described
above. The self-rated score of latigue was also measured.

RESULTS : The method described here was proved to be sensitive and specific for meas-
urement of cortisol in human saliva in a field survey of shift work. The results of the survey
indicated that the cortisol level at the beginning of night work was significantly higher than
that at the corresponding time of the day-shift or on days off in the young group. The
increased level of cortisol in the evening could be interpreted to indicate an adaptation to night
work in young women. However, middle-aged women did not show such an adaptive phenome-
non. These findings suggest that middle-aged workers adapt less well to night work than
young workers. It should be noted that the subjective fatigue score for the middle-aged work-
ers was rather lower than that for the young group.

Salivary cortisol levels at 9:00 and 12:00 in the middle-aged women tended to be lower than
those in their younger counterparts, both on day-shift and days off, suggesting an age differ-
ence in the circadian rhythm of the adrenocortical system.

CONCLUSIONS : The HPLC method for measurement of salivary cortisol described
here is useful for examining human physiological adaptation to night and shift work.

National Institute of Industrial Health
*Tokyo Metropolitan Institute of Gerontology



4 Kenji IWASAKI, Takeshi SASAKI, Tatsuo OKA, and Naomi HISANAGA
Effect of Working Hours on Biological Functions related to
Cardiovascular System among Salesmen in a Machinery Manufacturing
Company '

Industrial Health, 86, 361-367, 1998

Summary A field survey of 71 salesmen (22-60 years) in a machinery manufacturing
company was conducted to investigate the effect of working hours on biclogical functions re-
lated to the cardiovascular system. The subjects were divided into four groups by age, and
those in each age group were further divided into shorter (SWH) and longer (LWH) working
hour subgroups by weekly working hours. Rates of complaints of subjective fatigue for LWH
were significantly higher than those for SWH on the whole. Although the mean amplitude of
respiratory sinus arrhythmia at rest decreased with age, no significant difference between
SWH and LWH was found in this function. Systolic blood pressure for LWH was significantly
higher than that for SWH in the 50-60 year group. The serum total cholesterol level for LWH
was significantly lower than that for SWH in the 40-49 year group. Comparison of biological
functions related to cardiovascular system was also made between fatigue complaint and no-
complaint subgroups. Significant differences were found between the two subgroups: systolic
blood pressure was higher and the total cholesterol level was lower in the fatigue complaint
subgroups. Summarizing our results, it appeared that long working hours might increase sys-
tolic blood pressure and lower the total cholesterol level due to fatigue.

National Institute of Industrial Health

5 Takeshi SASAKI*, Kenji IWASAKI*, Tatsuo OKA*, Naomi HISANAGA”,
Takashi UEDA**, Yukiko TAKADA™" and Yukio FUJIKI"""
Effect of Working Hours on Cardiovascular-Autonomic Nervous Functions
in Engineers in an Electronics Manufacturing Company
Industrial Health, 37, 55-61, 1999

Summary A field survey of 147 engineers (23-49 years) in an electronics manufactur-
ing compahy was conducted to investigate the effect of working hours on cardiovascular-
autonomic nervous functions (urinary catecholamines, heari rate variability and blood
pressure). The subjects were divided into 8 groups by age: 23-29 (n=49), 80-39 (n=74) and 40-
49 (n=24) year groups. Subjects in each age group were further divided into shorter (SWH)
and longer (LWIH) working hour subgroups according to the median of weekly working
hours. In the 30-39 year group, urinary noradrenaline in the afternoon for LWH was signifi-
cantly lower than that for SWH and a similar tendency was found in the LFHF ratio of
heart rate variability at rest. Because these two autonomic nervous indices are related to sym-
pathetic nervous activity, the findings suggested that sympathetic nervous activity for LWH
was lower than that for SWH in the 30-39 year group. Furthermore, there were significant re-
lationships both between long working hours and short sleeping hours, and between short
sleeping hours and high complaint rates of “drowsiness and dullness” in the morning in this
age group. Summarizing these results, it appeared that long working hours might lower sym-
pathetic nervous activity due to chronic sleep deprivation.

* National Institute of Industrial Health
** Matsushite Electronics Corporation
*** Matsushita Science Center of Industrial Hygiene
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6 Masaya TAKAHASHI and Heihachio ARITO
Sleep Inertia and Autonomic Effects on Post-Nap P300 Event-Related
Potential '
Industrial Health, 1998, 36, 347-353

Summary " The objective of this study was examine the relatiionship between post-nap
measures of alertness and performance and non-rapid (NREM) sleep and parasympathetic
activity during brief naps. Thirty healthy subjects were randomly assigned to no-nap, 15-min,
and 45-minnap conditions after normal home sleep at prior nighr. Each nap was taken after
lunch and monitored by electroencephaiogram (EEG), electromyogram electrooculogram,
and electrocardiogram (ECG). Deep NREM sleep was quantified by EEG delta power density
and the parasympathetic activity was quantified by the ECG high-frequency (HF) component
of R-R interval variability during the 15-and 45-min naps. The P300 event-related potential,
subjective sleepiness, and performance on a 80-min English transcriprion task were measured -
30 min and 3 hr after the naps and tested for theirassociation with the EEG and ECG meas-
ures. A positive correlation was obtained between EEG delta power density during the naps
and P300 latency 30 min after the naps (r=0.476, p<{0.05). The HF component during the naps
was negatively correlated with the P300 latency 3 hr after the naps (r=—0.519, p<<0.05). These
results suggest that the sleep inertia prolongs the P300 latency immediately after the naps,
and that the parasympathetic predomminace the naps may improve subsequent aletness as
assessed by the shoerened P300 latency 3 hr after the naps.’

7 Masaya TAKAHASHI, Hideki Fukuda and Hethachiro Arito
Brief naps during post-lunch rest:
effects on alertness, performance, and autonoic balance
Eur J Appl Physiol (1998) 78: 93-98

Summary This study was designed to examine the effcts of brief naps taken after
lunch on alertness, performance, and autonomic balance. Three groups eachcomprising ten
healthy subjects, who had slept normallyat home the previous night, were randomly assigned
to groups taking one of three lengths of nap (0, 15, and 45 min) after lunch. The P300, an
event-erlated potential which is a neurophysiological correlate of cognitivefunction, subjective
sleepiness (visual analogue scale), and electrocardiogram were measured before, 30 min after,
and 3 h after the naps. Each measurement was followed by an English transcription task last-
ing 90 mun. The P300 latency was significantly shorter after the 15-min than after the 45-min
nap, or afrer no nap had beentaen, while its amplitude was not affected by the length of nap.
Subjective sleepiness was lower after both napsthan after no The tadk performance was sig-
nificantly better during the second half of the last tasksession after the 15-min nap than after
no nap. The highfrequency component of the R-R interval spectrum increased significantly
during the 45-min nap, showing atemporary shift to a predominance of parasympathetic nerv-
ous system. Mean toral sleep tines during the 15-and 45-min naps were 7.3 and 30.1 min
respectively. These results would indicate that the 15-min nap mayserve to shorten the stimu-
lus evaluation time, reducingsubjective sleepiness, and slightly improvig task performance.
Our data demonstrated that in our subjects abrif nap after lunch was for enhancing subse-
quent alertness and performance afrer normal sleep the pervious night.
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8 Masaya TAKAHASHI" and Hethachio Arito
ALERTNESS AND PERFORMANCE AFTER
.BRIEF NAP UNDER PRIOR SLEEP DEFICIT
Wook, Stress, and Health '99: 4 th APA-NIOSH joint conference

Summary Objective : To examine whether a brief nap during posi-lunch rest would
maintan subsequent alertness and performance when sleep on the previous nighthad been -
shortened,

Methods : Ten healthy voluntees, who had taken a prior 4-h sleep at home with
actigraphy, participated in the srudy (mean age 22 years). Subjectswere exposed to both nap
and no-nap conditions in a conditions in a counterbalanced order, separated by at least
one week. The nap condition included a nap of 15 min (12:30-12:45) on a bed - during
post-lunch rest. The nap was monitored by the electroencephalogram, electromyogram,
electrooculogram, and electrocardiogram (ECG). The corresponding time period under the
no-nap condition and the experimenter. We measured auditory P300 event-related potential,
subjective sleepiess (Visual Analogue Scale), and 5-min ECG at 10:00, 13:15, snd 16:15, and
task performances of logical reasoning and digit span at 10:20, 11:30, 13:35, 14:45, 16:35, and
17:45.

Results : Total sleep time (TST Z) before the nap condition was similar to thatbefore
the no-nap condition, as determined by the actigraphy (3.4 vs. 3.6 h). The nap produced
sigmificant decreases in P300 latency at 13:35 (323 vs. 343 ms) and subjective sleepiness at
13:35 and 14:45 compared to the no nap. The accuracy of the logical reasoning task {percent-
age of correct responses) was significantly higher afier the nap 13:35 than afier no nap. Other
measuresdid not differ significantly between the nap snd no-nap conditions at any
tesingtimes. The TST during the nap was 10.1 min {stage 1 =5.2, stage 2=3.6, stage REM=1.4
min[n=2]), without slow-wave sleep (stages 3+4 sleep). The sleep latency was 3.8 min.

Conclusion : A brief nap during post-lunch rest is helpful for maintaining subsequent
alertness and performance even under prior sleep deficit, particularly arcund the afternoon
dip.

National Institute of Industirial Health, Japan

9 Shin-ichi Sawada _
Seasonal characteristics of physiological and subjective thermal loads in
Japanese young adult males during acute cold exposure
Problems with cold work Ed. by Holmer I and Kuklane K.
ARBETE OCH HALSA, 18: 161-164, 1998 Solna

Summary The primary objective of this study was to examine the seasonal character-
istics in thermo-physiclogical, cardiovascular and subjective thermal loads induced by cold
stress in Japanese young adult men. The second objective was to discuss whether any sea-
sonal consideration is necessary for the current cold exposure limits recommended by ACGIH
and ISO. Subjects were twenty-one Japanese young men from the ages of 21 to 30. They rested
on chairs wearing only shorts under thermoneutral condition of 30°C for 1 hour. After that pe-
riod, they were exposed to an acute cold air of 10°C for I hour. The experiments were
conducted for the same subjects in both summer and winter. During each experiment, rectal
temperature, mean skin temperature, metabolic heat production, blood pressure, stroke vol-
ume, cardiac output, heart rate and total peripheral resistance were measured as
physiological indices. Thermal discomfort and thermal sensation were measured as subjective
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indices. The main findings were summarized as follows. (1) During the first 30min cold expo-
sure of 10°C when the body cooling is slight, no clear seasonal differences can be found in the
physiological and subjective responses except for mean skin temperature. (2) However, during.
the latter 30min cold exposure when the body cooling becomes excessive, a significantly
greater increase In metabolic heat production can be found in winter. (3) The improvement of
this metabolic response in winter coincide with the alleviation of cardiovascular and subjective
thermal loads, as well as the diminution of body core temperature decrease. (4) Therefore,
this seasonal adaptive change of metabolic type in winter may be beneficial for mitigating
the thermal loads, as well as for maintaining the body temperature homeostasis when the cold
exposure is prolonged and the body cooling becomes excessive. (5) These seasonal character-
istics of Japanese young men suggest that some seasonal consideration may be necessary for
ACGIIT’s cold exposure limit and its physiclogical criteria, but not for ISO’s. Because ACGIH
aims at the prevention of an excessive body core cooling, while ISO aims at the prevention of
a slight body surface cooling.
National Institute of Industrial Health

10 Shin-ichi Sawada
SEASONAL EFFECT ON COLD DEFENCE RESPONSES TO WHOLE-
BODY AND FINGER COOLING
Abstracts 1998 International Symposium on Human Biometeorology,
51p. 1998 Yamanashi

Summary To elucidate the seasonal effect on whole-body and local cold tolerance, the
cold defence responses to whole-body and finger cooling were studied in the same subjects
during summer and winter. Twenty-one Japanese men between the ages of 21 and 30 partici-
pated in the whole-body cooling test, and nine of them alsc participated in the finger cooling
test. Prior to the two tests, each subject wore only shorts and rested on a chair in a comforta-
bly warm room with an ambient temperature of 30°C and relative humidity of 40% for more
than 40 minutes, to stabilize the pre-exposure thermal state of the subjects. In the whole-body
cooling test, each subject was exposed to cold-air stress of 10°C for 60 minutes, during which
time the subject’s rectal and mean skin temperatures and metabolic heat production were
measured. In the finger cooling test, each subject immersed his left middle finger in cold water
of 5°C for 10 minutes, during which time the skin temperature of the immersed finger was re-
corded for evaluation of cold-induced vasodilatation (CIVD) reactivity. :

In the whole-body cooling test, no seasonal difference between summer and winter was
observed in the decrease in rectal temperature during the first 30 minutes of cold exposure.
During that period, metabolic heat production increased slightly in summer, whereas it in-
creased rapidly in winter. The mean skin temperature was significantly lower in winter than
in summer. During the latter 30 minutes of exposure, however, the decrease in rectal tempera-
ture became significantly smaller in winter, the increase in metabolic heat production became
significantly greater in winter, and the seasonal difference in mean skin temperature disap-
peared. Thus, the AM,ATs ratio, which was calculated using the values of the increase in
metabolic heat production (AM) and the decrease in mean skin temperature (ATs) during
the 60 minutes of cold exposure, was significantly higher in winter.

In the finger cooling test, CIVD occurred in eight of the nine subjects, regardless of the
season. The mean time of the onset of CIVD (tse) was 4.321+0.53 minutes in summer and 4.45
#+0.61 minutes in winter, which represents a statistically insignificant difference. The magni-
tude of CIVD during cold-water immersion also showed no seasonal differences. The mean
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finger temperature before the immersion (BST), which was higher than 35°C in both summer
and winter, showed no significant seasonal differences. The variation in CIVD reactivity
showed a greater correlation with BST than with the season.

These results suggest the following seasonal characteristics of whole-body and finger
cold defence responses : (1) moderate and extreme whole-body cooling induces insulative- and
metabolic-type adaptive response in winter, respectively, both of which contribute to main-
taining body temperature homeostasis during cold exposure ; (2) the CIVD reactivity shows
no significant seasonal differences if the finger skin temperature prior to finger cooling can be
kept higher than 35°C under comfortably warm test conditions.

Natioral Institute of Industrial Health

11 Shin-ichi SAWADA"Y and Toshio KOBAYASHI”
THERMAL COMFORT, THERMAL SENSATION, AND ASSOCIATED
BEHAVIORAL AND PHYSIOLOGICAL RESPONSES DURING
ALTERNATELY REPEATED EXPOSURE TO COLD AND WARM
ENVIRONMENTS '
A proceeding of second international conference on Human-Environment
- system (ICHES’ 98), 279-282, Yokohama, 1998

Summary The objective of this study was to investigate how alternately repeated ex-
posure to cold and warm environments affects thermal comfort, thermal sensation, and
associated behavioral and physiological responses. Ten young men aged 21 to 23 years, wear-
ing only a T-shirt and shorts, were exposed four times to a temperature of 5°C for 15 minutes,
followed by 15 minutes’ exposure to a temperature of 30°C. The rectal temperature of the sub-
jects continued to decrease gradually during the repeated exposure to a cold environment, and
even during the repeated exposure to a warm environment. Thermal discomfort, cold sensa-
tion, behavioral motivation for seeking warmer conditions, and subjective shivering sensation
inereased rapidly during each cold exposure. Concomitantly, metabolic heat production- also
increased during that period. These cold defense responses significantly strengthened with the
repetition of each cold exposure. However, these defense responses quickly disappeared dur-
ing each warm exposure following each cold éxposure, and thermal comfort and warm
sensation even increased despite the occurrence of progressive body core cooling. Blood pres-
sure increased during each cold exposure, while it decreased during each warm exposure.
However, during repeated warm exposure, blood pressure tended to increase gradually. These
results suggest that subjective criteria such as thermal discomfort, cold sensation, and behav-
ioral motivations for seeking warmer conditions during repeated cold exposure are sensitive
and reliable indices for estimating the progressive hypothermic siates of the body and in-
creases in cardiovascular loads. However, they also suggest that these subjective criteria
during warm exposure periods following repeated cold exposure are not always reliable indi-
ces for monitoring these thermal loads. Therefore, a sufficient warming regimen for workers
in cold environments that is not dependent on their subjective judgement of comfort and, or
warmth, is considered essential during rest periods and after work.

Y Division of Work Stress Control, National Institute of Industrial Health, Japan
2 Department of Hygiene & Preventive Medicine, Fukushima Medical University,
Japan '
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12 Shinji KOIZUMI* Kaoru SUZUKI* Yasumitsu OGRA,*
Hirotomo YAMADA,” and Fuminorit OTSUKA**
Transcriptional activity and regulatory protein binding of metal-
responsive elements of the human metallothionein-IIA gene
Eur. J. Biochem. 259, 635-642 (1999)

Summary Multiple copies of a cis-acting DNA element, metal-responsive element
(MRE) are required for heavy metal-induced transcriptional activation of mammalian
metallothionein genes. To approach the regulatory mechanism mediated by these multiple ele-
ments, we studied the properties of seven MREs located upstream of the human
metallothionein-IIA (AMT-IIA) gene in detail. Transfection assays of reporter gene con-
structs each containing one of these MREs as the promoter element revealed that only four
MREs can mediate zinc response. With respect to the distribution of active MREs over the
promoter region, the AMT-IIA gene is largely different from the mouse metallothionein-I gene,
suggesting that MRE arrangement is not an important factor for metal regulation.
Experiments using various model promoters showed that multiple MRE copies act highly
synergistically, supporting the biological significance of the multiplicity. Only the four active
MREs efficiently bound the purified transcription factor human MTF-1, and MRE mutants de-
fective in binding this protein lost the ability to support zinc-induced reporter gene expression,
strongly suggesting that the direct interaction between human MTF-1 and a set of the selected
MREs plays the major role in heavy metal regulation. In protein/DNA binding reactions in
vitro, the purified human MTF-1 was activated by zinc but not by other metallothionein-
inducing heavy metals, supporting the idea that zinc is the direct modulator of human MTF-1.

* National Institute of Industrial Health
** Department of Environmental Tozxicology, Faculty of Pharmaceutical Sciences,
Teikyo University

13 Hirotomo Yamada*, Mie Murata®, Kaoru Suzuki* and Shinji Kotzumi®
INHIBITION OF METALLOTHIONEIN INDUCTION BY
ULTRAVIOLET IRRADIATION
International Conference on Metal-Binding protein in Biology
Banff, Alberta, Canada 1998, pp64

Summary We have been studying the effects of ultraviolet (UV) irradiaion on the ex-
pression of human metallothioneins (MTs), using an apparatus that allows irradiation of .
cultured cells on a plastic dish with monochromatic UV lights. During this approach, we found
that the level of cadmium-induced MT synthesis in NBIRGB cells (human skin fibroblasts) is
markedly reduced after irradiation with UV at 280 nm. When extracts from 35S-Cysteine-
labeled cells exposed to cadmium just after UV irradiation were analyzed by SDS-gel
electrophoresis, UV dose-dependent decreases of newly synthesized MTs were observed. Such
an effect of UV was most evident at 260 and 280 nm, while almost undetectable at 300 and 320
nm. UV at 280 nm also inhibited MT synthesis induced by other stimuli such as zinc and
dexamethasone. Furthermore, similar blockage of MT induction was also evident in other cell
lines including NCTC2544 (human skin epitherial cells) and HeLa cells, indicating this inhibi-
tion is not an event specific to MT inducers or cell lines. The decreased level of inducible MT
synthesis probably reflects the reduced transcription of MT genes, since Northern blot analy-
sis revealed that the cadmium-induced level of hMT-IIA gene transcripts in NBIRGB cells was
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also greatly decreased by UV irradiation. Such an effect on gene expression was also ob-
served for another inducible gene, the hsp70 gene. These results suggest that UV at 280 nm has
a particularly remarkable detrimental effect on the expression of multiple inducible genes by
blocking some steps involved in the transcriptional process. We also observed that UV-
irradiation markedly increased the sensitivity to cadmium of NBIRGB cells, probably as a
result of the decreased MT inducibility. Even doses of UV and cadmium which cause almost no
cellular.damage if given independently resulted in extensive morphological changes as well as
a marked decrease in viable cell number when given in combination. Since a number of pro-
teins involved in cellular defense mechanisms are encoded by genes inducible by extracellular
stimuli, our results predict that UV is particularly toxic for inducible cellular protective func-
tions.
*National Institute of Industrial Health

14 Hiroko Kyono', Norihiko Kohyama', Noriko Otaki', Fumio Serita’,
Tadao Toya' and Michiko Abe’
Acute effect of intratracheally instilled TiO, whisker on the rat lung : 1.
Analysis of bronchoalveolar lavage

Advances in the Prevention of Occupational Respiratory Diseases, 601-
605, 1998

Summary Despite the increase in the numbers of synthetic fibers, pulmonary toxicity
has yet to be exchlusively studied. This was designed to investigate the effects of TiO. whisker,
especially those related to its shape. Male rats received single intratracheal instillation of the
following materials at doses from 0 to 2.0 mg in 0.5 ml saline (four rats/dose):(TOL) TiO:
whisker (JFM standard sample FTL-300), (TOP) nonfibrous particle TiO., and (Ams)
amosite as positivecontrol. BAL fluid collected at days 1, 3 and 7, were subjected to cell differ-
ential (CD), measurements of LDH, and total protein (TP). The results indicared that:

1. TOl and Ams caused significant dose-dependent increases in numbers of neutrophils,
eosinophils, lymphocytes, and monocytes, with the peak at day 1, whereas TOP caused an
increase only in the number of neutrophils.

2. Following the peak, the number of eosinophils TO1 decreased at a significantly slower rate
than that in Ams.

3. Levels of both LDH and TP displayed similar patterns to those of CD in both TOl and Ams,
but no change in TOP. It was concluded that the above TOl-induced responses were neither
due to is chemical composition nor its surface crystal structure (rutile}, but rather due to
its fibrous shape. _

! National Institute of Industrial Health

! Tokyo Metropolitan University
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16 Hiroko Kyono', Norihiko Kohyama', Tadao Toya', Michiko Abe?,
Noriko Otaki' and Fumio Serita'
Acute effect of intratracheally instilled TiO, whisker on the rat lung: 2.
Histologieal examination
Advances in the Prevention of Occupational Respiratory Diseases, 702-
705, 1998

Summary  This report persents the acure effects of TiO, whisker (TO1) on airway his-
tology in rats. All the experimental procedures were exactly the same as described in the
preceding report (part 1) except for the tissue preparation. On days 1, 3 and 7 afrer treat-
ment, the right lung was used for collecting BALF and the left for histological examination.
The results were as follows :

L. In both TOL and UICC Amosite (Ams), at concentrations of 0.2 mg and higher, there was
moderate to severe edema, with increased numbers of infiltrated cells at perivascular and
submucosal areas on day 1, which gradually decreased afterwards.

2. In both TO1 and Ams, goblet cell metaplasia (GCM) was also obserbed on day 1 throughout
the airway except in the terminal bronchioles, which advanced with time until the airways
were entirely covered. "

3. In TiO; particles (TOP) only minor, if any, changes were found.

4. In all groups, the instilled particles were evenly distribouted in the lung but were mostly lo-
calized inside macrophages (PAM) in the vicinity of alveolar ducts.

We conclude that TOlL-induced GCM was neither due to its chemical composition (TiO.) nor its

surface crystal structure (rutile), but rather due to its fibrous shape.

' National Institute of Industrial Health

! Tokyo Metropolitan University

16 Yoko Ishihara', Hiroko Kyono®, Norihiko Kohyama®, Noriko Otaki’
and Jun Kagawa'
Acute effect of intratracheally instilled TiO; whisker on the rat lung : 3.
Evaluation of fiber-induced lung injury based on bronchoalveolar lavage
fluid analysis
Advances in the Prevention of Occupational Respiratory Diseases, 606-
610, 1998

Summary To evaluate the effect of TiO. whiskers on human health compared with Ti
O: particles, wea analyzed bronchoalveolar lavage (BAL) fluid collected from material-
instilled rats. _

Male rats received a single tracheal injection of test materials suspended in sterile saline
at a dose between 0.05 and 1.0 mg. BAL fluid was collected from the rats on days 1, 3 and 7.The
total protein, chemokine CINC/GRO (cytokine-induced neutrophil chemoattractant/growth-
regulated gene products), TNF-a, fucose and the total elastolytic activity in BAL fluid were
determined. The test materials were TiO., globular nonfibrous particles (G#2) and amosite
(G#3), which were used as a positive control.

G#1 and G#3 caused significant increases in the total protein, chemokines CINC/GRO,
fucose and the elastolytic activity in BAL of animals treated with 0.2 and 1.0 mg of fibers.
These parameters reached their maximum values on day 3. A significant increase in the TN
F-a level was obserbed only on day 1 in the G#1 group that was given 1.0 mg of fibers., The

— 107 —



G #2 group did not show any significant changes in the levels of biochemical during the experi-
mental period. The increases in biochemical markers in the G #1 group were similar to of G#3
group.

These results suggest that TiO: whisker could cause similar or more marked biological
effectsc compared to amosite. TiO,whisker-induced acute lung injury in vivo could be related
to fibrous shape, but not to its chemical composition (TiO:) or its surface crystal stucture
(rutile).

' Department of Hygiene & Public Health, Tokyo Women’s Medical College

* National Institute of Industrial Health

17 Takeshi Minami®, Yoshiyuki Tohno®, Yuko Okazaki®, Kanenobu Kubo’,
Noriko Otakit and Masami Kimura®
Quantitation of metallothionein isoforms in mouse liver on capillary zone

electrophoresis
Analytica Chimica Acta, 372,241-247, 1998

Summary A method for determining concetration of metallothionein (MT) isoforms
in mouse liver was established by using capillary zone electrophoresis (CZE), and carbonic
anhydrase was used as an intemal standard. The cytosol fraction was heated at 100°C for 1
min, and the supernatant was applied directly to CZE after filtration. Both MT-1 and MT-2
isoforms were identified from the migration times of purified MT isofoms, ans the peaks were
definitely identified from the other peaks. In addition, carbonic anhydrase was adopted as an
internal standard. Based on standard curves of purified MT isoforms. concentrations of MT
isoforms in the liver were determined from the estimates of peak areas. In control mouse
liver, MT-1 isoform was detected at 48.5+25.4 pg/g wer weight, and MT-2 isoform was 145.
0+39.7 ug/g. Twenty-four hours after zinc injection, MT-1 increased to 773.7=£374.3 nele,
and MT-2 was 487.22£207.1 ng/g The addition of ascorbic acid to the homogenizing medium
resulted in the decrease the decrease of MT isoforms in mouse liver. Ftom these findings, we
concluded that CZE analysis using a polyacrylamide-coated tube at neutral pH makes
quantitation of MT isoforms in mouse liver possible.

* Nara Medical University

¥ Kinki University

¢ National Institute of Industrial Health

¢ Keio University School of Medicine

18 Yoko Ishihara', Hiroko Kyono®, Norihiko Kohyama®, Noriko Otaki?,
Fumio Serita?, Tadao Toya® and Jun Kogawa'
ACUTE BIOLOGICAL EFFECTS OF INTRATRACHEALLY INSTILLED
TITANIUM DIOXIDE WHISKERS COMPARED WITH NONFIBROUS
TITANIUM DIOXIDE AND AMOSITE IN RATS
Inhalation Toxicology, 11, 131-149, 1999

Summary The dimensions of man-made mineral fiber whiskers are to those of some
kinds of asbestos. Thus these mineral fibers raise the concerm for potential health hazard for
workers exposed in the occupatioal environments. This study was designed to define acute
hiclogical effedts of intratracheally administered titanium dioxide whiskers (TO1) compared
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with nonfibrous titanium dioxide (TOP) and UICC amosite (Ams), and their relations to acute
lung inflammation in rats. The observed geometric mean length (#m) and width (zm) and
geometric deviation are: TO1 (2.1[2.0], 0.14[1.53]1); Ams (4.3(8.3], 0.31[1.97); 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 0.056 and 1.0 mg/rat. Control animals were injected with the
same volume of saline. Lung tissue and bronchalveclar lavage (BAL) fluid were collected from -
rats on days 1, 3, and 7 after administration. In the group injected with TOl, total protein,
cytokine-induced neutrophil chemoattractant (CINC)/growth-regulated gene product (GRO),
interleukin (IL) 18, and tumor necrosis factor (TNF) @ increased on day 1. Subsequently,
total elastolytic activity and fucose levels in BAL increased by day 8. 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 man-
ner 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 - @ and monocyte
chemoattractant proein (NCP) 3 in the lung increased dose-dependently in the animals treated
with the three materials. The mRNAs for eotaxin and MIP-1a were overexpressed in the lung
of animals treated with Ams and TOl, 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 TO1 group. Recovery of the fucose level
in BAL was slower in the TOl group than in the Ams group, though we observed similar
histopathological changes in the lung of animals with TO1 or Ams. We conclude that whisker-
induced acute biological effects in the lung may be related to the shape of the whiskrs and not
to their chemical composition of surface crystal structute, showing biological effects similar
to those of UICC amosite.
' Department of Hygiene and Public Health (1), School of Medicine, Tokyo Women’s
Medical University
! National Institute of Industrial Health

19 Takeshi Minami'’, Noriko Otaki®, Masami Kimura®, Guy Bordin®,
Yuko Sakita®, Kanenobu Kubo® and Yuko Okazaki®,
IDENTIFICATION OF CELLULAR METALLOTHIONEIN ISOFORMS BY
USING CAPILLARY ZONE ELECTROPHORESIS
International Conference on Metal-binding proteins, abstracts, 80, 1998

Summary Capillary zone electophoresis (CZE) is an effective method for the separa-
tion and characterization of metallothionein (MT) isoforms, because of its high speed and
sensitivity. However, until now it has been difficult to identify with certainly putative MT
isoforms, since in an unknown sample they could only be *“identified” by comparing their mi-
gration time with those of purified MT isoforms. Therefore we tried to identify MT isoforms
by CZE using antl-MT antibody. Rat anti-MT antibody can react with both MT-1 and MT-2
1soforms of mouse and rat. The purified MT-1 and MT-2 isoforms showed only one peak, re-
spectively. Commercial standrd of MT-1 isoform exhibited more than 10 peaks. After addition
of the antibody to either a solution of purified MT-1 of MT-2, the CZE peaks decreased time-
dependently and antibody dose-dependently. And almost all the peaks of the commercial
standard MT-1 isoform decreased after one hour of addition of the antibody. Consequently
even the peaks migrating with times diffetent from those of the purified MT isoforms could be
attributed to MT. Furthermore, we also studied MT isoforms of mouse liver cytosol. The lver
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was homogenized in 100 mM Tris-HCI buffer, pH 7.4, 24 hours after the subcutaneous
injection of zinc. The cytosol fraction was heated for 1 min at 100°C, and the supernatant was
collected after centrifugation. More than five main peaks were clearly separated using a
polyacrylamide-coated capillary, and MT-1 and MT-2 isoforms were attributed to the peaks
migrating at 7.5 and 5.3 min, respectively. Both peaks decreased after addition of the anti-
body. Another large peak migrating at 6.6 min also decreased under the same conditions.
Therefore, this substance which is stable after freezing and thawing may be another MT
isoform or sub-isoform. Obviously there are several species, which are not strictly identified
to MT-2 isoforms, but which still react with anti-MT antibody. The characterization of these
compounds awaits further reseatch.

Y Nara Medical University

© National Institute of Industrial Health

¥ Keio University School of Medicine

¥ European Commission, Joint Research Centre

5 Kinki University

20 Takeshi HONMA and Megumi SUDA
Correlation of Lethal Doses of Industrial Chemicals between Oral or
Intraperitoneal Administration and Inhalation Exposure

Industrial Health 36 (3), 278—281, 1998.

Summary Correlations of lethal doses of industrial chemicals between oral or
intraperitoneal administration and inhalation exposure in rats and mice were investigated.
L.C50 values for inhalation exposure and LD50 values for oral and intraperitoneal administra-
tion were obtained from the Registry of Toxic Effects of Chemical Substances. LC50 and LD50
values were plotted on ordinate and abscissa, respectively, using logarithmic scales. A correla-
tion coefficient of r=0.624 (n=146, p<C0.001) was obtained for LC50 {(ppm) and LD50 (mg/kg)
values with oral administration (oral LD50) in rats.This correlation was improved by convert-
ing the units of LC50 from ppm to ppm * hour (cumulative dose), and by converting the units
of LD50 from mg/kg to mmol/kg. The correlation coefficient was r=0.742 when ppm * hr and
mmol/kg were adopted for LC50 and 1.D50, respectively.A similar improvement in correlation
coefficients by the same unit conversion was also observed between LCBH0 and LD50 with
intraperitoneal administration (i.p. LD50) in rats.Correlations between LC50 and oral LD50 in
mice were also improved by the same unit conversion.The correlations between LC50 and 1.p.
LD50 were higher than those between LC50 and oral LD50 both in rats and mice.In these
correlations, coefficients obtained in rats were greater than corresponding coefficients in
mice. We calculated equations to estimate LC50 values accompanied by confidence limits from
oral or i.p. LD50 values.

National Institute of Industrial Health, Division of Health Effects Research

21 Soichiro Sekiguchi and Takeshi Honma
Influence of 2-Bromopropane on Ovulation in Mice
Industrial Health 36 (83), 297—299, 1998.

Summary It was found that examination of ovulatory reaction was utilizable as a
criterion to detect reproductive toxicity of chemicals in female mice. Three groups of mice
were injected intraperitoneally 8 times with 2-Bromopropan (2-BP) at 500, 1000 or 2000 mg/kg.
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2-BP remarkably reduced the number of ovulated ova obtained by PMSG-hCG treatment.
Differences in their body, liver and uterus weights from control were not significant on the
terminal day of experiment.

National Institute of Industrial Health, Division of Health Effects Research

22 Megumi SUDA, Hiroshi TSURUTA, and Takeshi HONMA
The Contribution of Acute Toxicity in Animals to Qccupational Exposure
Limits of Chemical Substances
Industrial Health 37 (1), 22—27, 1999.

Summary The correlations of lethal doses of various industrial chemicals for rats and
mice with occupational exposure limit values were investigated. LD50 values obtained by oral
(p.0.) and intraperitoneal (i.p.) injection and LC50 values obtained by inhalation exposure
were collected from RTECS, TLVs-TWA and TLVs-STEL recommended by ACGIH were used
as exposure limits. TLVs-TWA or TLVs-STEL and LD50 or LC50 values obtained for the rats
were plotted on logarithmic scales on the ordinate and abscissa, respectively. High
correlations were obtained between these parameters. The order of correlations was: TLVs-
STEL vs. LC50s > TLVs-TWA vs. LC50s > TLVs-TWA vs. LD50s i.p. > TLVs vs. LD50s p.o.
The same calculations for the relationship between TLVs and lethal doses in mice were also
performed. The order of the three types of correlations was same as that of the rats; however,
correlation coefficients for TL.Vs-STEL vs. LC50s and for TLVs-TWA vs. LC50s obtained in
mice were smaller than those in rats. TLVs-TWA are, therefore, well correlated with 1.C50 val-
ves rather than LDb50 values, particularly with those in rats. High correlations between TLVs-
STEL vs. LC50s were also obtained, as had been expected before calculation. The equation :
TLV-TWA = 10b x (LC50)a can be obtained from these plottings, where the values a and b are
taken from each linear regression line. TLV-TWA for each chemical can be calculated by
using [.C30 and the equation. The upper and lower 95% confidence limits for calculated TLV-
TWA were TLV-TWA (calculated from LC50) x 22.9 and TLV-TWA (calculated) / 22.9,
respectively, where LC5) for rats expressed in ppm x hr was used.

National Institute of Industrial Health, Division of Health Effects Research

23 Tamie NAKAJIMA®, Rui-Sheng WANG?#, Yoshinori NIMURA*, Yu-Min
PING®, Ming HE®, Harri VAINIO®, Ninzo MURAYAMA®*, Toshifumi
AOYAMA™ and Fotoshi IIDA*

Expression of Cytochrome P450s and Glutathione S-Transferases in
Human Esophagus with Squamous-Cell Carcinomas
Carcinogenesis 17, 1477-1481, 1996.

Summary To clarify the expression of cytochrome P450 (CYP) and glutathione S-
transferase (GST) in human esophagus, 41 samples of human esophagus with squanous-cell
carcinoma were investigated by immunoblot analysis and enzyme assays. CYP1Al/2 was
clearly expressed in microsomes, and the amount in samples with tumorous tissue was signifi-
cantly greater than that in samples without tumorous tissues or in liver; CYP2R6 and 3A4/3
were expressed polymorphically. Aryl hydrocarbon hydroxylase activity was detected in
microsomes and was greater in samples from smokers than non-smokers. GST M1 and Al1/2
existed polymorphically in cytosol, and GST P1-1 was detected in all samples. Neither smoking
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nor drinking influenced the expression or activity of GST. Our data support the idea that some
carcinogens can be directly activated or inactivated in human esophageal epithelium.

* Shinshu University School of Medicine, Japan

¥ National Institute of Industrial Health, Japan

® The Fourth Affiliated Hospital of Hebei Medical University, China

$ Finnish Institute of Occupational Health, Finland

24 H. KIM*, RS. WANG*, E. ELOVAARA®, H RAUNIO®,
O. PELKONEN®, T. AOYAMA*, H VAINIO® and T.NAKAJIMA*
Cytochrome P450 Isozymes Responsible for the Metaboism of Toluene and,
Styrene in Human Liver Microsomes.

Xenobiotica 27, 657-665, 1997.

Summary Cytochrome P450 (CYP) isozymes from Asian and Caucasian livers were
examined for their roles in the metabolism of toluene and styrene. Mean expression levels of
immunochemically detected CYP1A2/1 and CYP2B6 were almost 3-fold higher in Caucasian
microsomes, whereas CYP2EL was 1.7-fold higher in Asian samples. Correlation analysis
showed that CYP2El and CYP1A2/1 contributed to the metabolism of toluene at the low sub-
sirate concentration, whereas CYP2C8 was the form more actively involved at the higher
toluene concentrations. At the higher concentration of styrene, CYP2B6 was most active
isozymes to catalyze the formation of styrene oxide from styrene. These results suggest that
CYP2E] and CYP1A2/1 are the main isoforms responsible for the metabolism of toluene at
low substrate concentrations in human liver microsomes, CYP2E] at low styrene concentra-
tion, and CYP2C8 and CYP2B6 at high concentration of toluene and styrene respectively.

* Shinshu Universily School of Medicine, Japan

* National Institute of Industrial Health, Japan

® Finnish Institute of Occupatio_nal Heualth, Finland

25 Tamie NAKAJIMA®, Rui-Sheng WANG*, Ewor ELOVAARA®, Frank
J. Gonzalez®, Harry V. Gelboin®, Hannu RAUNIO®, Olavi PELKONEN®,
Harri VAINIO® and Toshifumi AOYAMA®
Toluene Metabolism by c¢DNA-Expressed Human Hepatic Cytochrome
P450
Biochemical Pharmacology 53, 271-277, 1397

Summary The metabolism of toluene in human liver microsomes and by cDNA-
expressed human cytochrome P450 (CYP) was investigated. Toluene was metabolized mainly
to benzyl alcohol and slightly to o- and p-cresol by human liver microsomes. Formation of o-
cresol was elevated in microsomes from human livers derived from cigarette smokers, but the
induced CYP isoforms were not clear. Of the eleven human livers studied, CYP2E1 wasg the
most active in forming benzyl alcohol, followed by CYP2B6, CYP2C8, CYP1AZ and CYPIAL
The activities of CYP2A6, CYP2C9 CYP2D6, CYP3A3, CYP3A4, and CYP3AbD were negligible. In
addition, CYP2B6 and CYP2E1 catalyzed the formation of p-cresol, and CYPLAZ catalyzed the
formation of both o- and p-cresol. »

* Shinshu University School of Medicine, Japan

* National Institute of Industrial Health, Japan
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¢ National Cancer Institute, USA

26 Rui-Sheng WANG™, Tamie NAKAJIMA?® and Takeshi HONMA*
Trichloroethylene Inhibits Aldehyde Dehydrogenase only for Aliphatic
Aldehydes of Short Chains in Rats.

Toxicology 132, 9-18, 1999

Summary The effects of trichloroethylene (TCE) adminisiration on aldehyde
dehydrogenase (ALDH) and cytochrome P450 isozymes were studied and compared with
those of methanol. Administration of TCE to rats significantly inhibited ALDH activity for ali-
phatic aldehydes of short chains in the mitochondrial and cytosolic fractions of rat liver,
respectively, but had no effect on the activity for long chain aliphatic aldehydes. ALDH activ-
ity catalyzing the metabolism of some aromatic aldehydes was even induced by TCE. Kinetic
. study showed that the low-Km isozyme of ALDH for propionzldehyde in mitochondrial and
cytosolic fractions was inhibited by TCE treatment. Addition of TCE, trichloroethancl or
trichloroacetic acid to the in vitro assay system did not affect the activity for acetaldehyde,
but chloral hydrate decreased the activity significantly. Methanol treatment, on the other
hand, had no effect on any ALDH activity. Both TCE and methanol significantly induced
CYP2EI in rat liver. The combined effects of TCE on ALDH and cytochrome P450 may account
for the "degreasers’ flush”. In such a way, exposure to TCE and methanol may result in a
change in the metabolism and toxicity of other chemicals.

* National Institute of Industrial Health, Japan

* Shinshu University School of Medicine, Japan

27 Takesht Honma, Megumi Suda, Hirofumi Tsuga, Muneyuki Miyvagawa and
Rui-Sheng Wang
Neurobehavioral and Neuropharmacological Methods of Evaluating
Neurotoxicity of Environmental Pollutants
Environmental Research in Japan, Vol II, §3-1~83-13 (1998),
Environment Agency, Japan

Summary Many kinds of organic chemicals exist as environmental pollutants in the
atmosphere.Among them, benzene, toluene, xylene, trichloroethvlene, carbon tetrachloride,
and chloroform are present in relatively high concentrations. All these aromatic and chlorin-
ated compounds are neurotoxic to some extent. For a long time, carcinogenicity has been
considered the most important factor with regard to the regulation of chemicals and the set-
ting of exposure limits.However, the prevention of neurological and psychiatric diseases or
dysfuntions produced by exposure to neurotoxic chemicals should be the premier aim of toxi-
cology, given the serious consequences of these diseases. It is essential to assess the degree of
neurotoxicity for as many chemicals as possible. However, the assessment of neurotoxicity
has so far been limited to a small number of chemicals such as toluene and trichloroethylene.
In neurotoxicity studies, such indicators as lever-pressing learning in animal behavior, EEG in
electrophysiology, and neurctransmission in neurcochemistry have been investigated. Studies
of these indicators involve specialized techniques and take a long time {o yield significant re-
sultg. For these reasons, the available data on neurotoxicity findings is not sufficient. New
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methods and procedures are required in order to collect neurotoxicity data more easily and in
a shorter time.

In this study, we develop new behavioral methods that save time and are easy to use. In
addition, we discuss the biochemical background to behavioral changes induced by chemical
pollution. Spontaneous locomotor activity is a simple indicator of the activity of the nervous
system. In the absence of any drug or chemical, caged rats subjected to measurement of spon-
taneous locomotor activity show circadian rhythms of high activity in the dark 12-hr period
and low activity in the light 12-hr period.Spontaneous locomotor activity of rats was sup-
pressed by intraperitoneal administration of toluene and trichloroethylene.The 12-hr dark-
light circadian rhythms were affected by such treatment. Thiopenthal, a short-acting
barbiturate, and methamphetamine, a stimulant that acts on the central nervous system, re-
spectively decreased and increased the spontaneous locomotor activity. However, these drugs
had no effect on circadian rhythms. Open field behavior (ambulation, defecation etc.) is used
as an indicator of emotional conditions. Short-term exposure of rats to toluene gas elicited an
increase in ambulation.

Changes in the binding affinity of the muscarinic acetylcholineg receptor agonist
carbamylcholine were determined in membranes isolated from the frontal cortex, striatum,
hippocampus, and cerebellum of rats exposed to toluene at a concentration of 500-2,000 ppm
for 6 hours. In the frontal cortex, the high-affinity carbamylcholine binding was suppressed
following exposure to toluene. In the hippocampus, the high-affinity bincding of
carbamylcholine was enhanced following toluene exposure.In the striatum and cerebellum,
binding characteristics of carbamylcholine were not affected by toluene exposure.

National Institute of Industrial Health, Division of Health Effects Research

28 Hiroyuki TATENO™, Sumio IIJIMA"", Yoshifumi NAKANISHI"**,
Yujiroh KAMIGUCHI* and Akio ASAKA™”
No induction of chromosome aberrations in human spermatozoa exposed
to extremely low frequency electromagnetic fields
Mutation Research, 414 , 31-35, 1998

Summary Clastogenic effects of extremely low frequency electromagnetic fields
(ELF-EMFs) on human sperm chromosomes werestudied using an interspecific in vitro fertili-
zation system with zona-free golden hamster oocytes. Semen samples from healthy men were
exposed to ELF-EMFs (50 Hz, 20 mT) for 2 h at 37°C under 5% CQO: in air. The samples were
then cryopreserved in liguid nitrogen for shipment to a cytogenetic laboratory. After thawing
the samples, motile spermatozoa were collected using a continuous Percoll density gradient
centrifugation and then capacitaed for in vitro fertilization with hamster oocytes. Sperm-
derived chromosomes were analyzed at first cleavage metaphase. The present experiment was
performed twice using semen samples from two different donors. In test-1, incidence of sper-
matozoa that displayed structural chromosome aberrations was 17.0 (35/206) in the exposed
group and 20.89% (55/264) in the control group. In test-2, structural chromoesome aberrations
were observed in 11.1% (13/117) of exposed spermatozoa and 13.8% (13/94) of spermatozoa
in the control group. In both tests, there was no significant difference in the incidence of
chromosomally abnormal spermatozoa between the exposed group and the control group.
Types of aberrations observed and their incidences per spermatozoon in the exposed group
were similar to those of the control group. Despite the small sample size, the present results
suggest that ELF-EMFs have no clastogenic effect on human sperm chtomosoes.

* Department of Biological Sciences, Asahikawa Medical College
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29 Tadao TOYA, Kazuo FUKUDA, Norihiko KOHYAMA, Hiroko KYONO
and Hethachiro ARITO
Hexavalent Chromium Responsible for Lung Lesions Induced by
Intratracheal Instillation of Chromium Fumes in Rats
Industrial Health, Vol. 37, 86-46, 1999

Summary Lung toxicity of chromium fumes (Cr fumes) was examined by a single
intratracheal instiilation into rats of 10.6 mg and 21:3 mg Cr fumes/kg body weight and by re-
peated (3 times) instillations of 10.8 mg and 21.7 mg Cr fumes/kg. The pathological changes
were compared with those induced by single administrations of 3.2 mg and 19.2 mg Na.CO;
solution-insoluble fraction of Cr fumes (Cr-Fr)/kg and 20.8 mg commercially available chro-
mium (11D oxide powder (Cr (III) oxide)/kg. Single and repeated administrations of Cr fumes
suppressed growth rate in a dose-dependent manner, but administrations of Cr-Fr and Cr
(II1) oxide did not. A single administration of Cr fumes produced granulomas in the entire air-
ways and alveoli with progressive fibrotic changes, as well as severe mobilization and
destruction of macrophages and foamy cells. Those histopathological changes were aggra-
. vated by the repeated administration of Cr fumes. On the other hand, single administrations
of Cr-Fr and Cr (II1) oxide produced no remarkable histopathological changes. Cr fumes were
found to be composed of 73.5% chromium (II1) oxide and 26.5% chromium (VI) oxide. The pri-
mary particles of Cr fumes and Cr-Fr were similar, 0.02 #m in size (¢, : 1.25), and Cr (IID)
oxide particles were 0.30 um in size (0,: 1.53), measured by analytical electron microscopy
(ATEM). Diffuse clusters of the primary particles in Cr fumes were identified as Cr (VI)
oxide. The present results suggested that the lung toxicity of Cr fumes was mainly caused by
these Cr (VD) oxide (CrO:) particles in Cr fumes.

Nuational Institute of Industrial Health

30 Hiroko KYONQ', Fumio SERITA', Tadao TOYA', Hisayo KUBOTA",
Heihachiro ARITO', Masaya TAKAHASHI', Ryoko MARUYAMA'?,
Katsunort HOMMA'', Hisayoshi OHTA®, Yoji YAMAUCHI?,

Minoru NAKAKITA®, Yukio SEKI*, Yoko ISHIHARA® and

Jun KAGAWA?

A New Model Rat with Acute Bronchiolitis and Its Application to Research
on the Toxicology of Inhaled Particulate Matter

Industrial Health, Vol. 87, 47-54, 1999

Summary The aim of the present study was to establish a useful animal model that
simulates humans sensitive to inhaled particulate matter (PM). We have developed a new rat
model of acute bronchiolitis (Br) by exposuring animals to NiCl. (Ni) aerosols for five days.
Three days following the Ni exposure, the animals developed signs of tachypnea, mucous
hypersecretion, and bronchiolar inflammation which seemed to progress quickly during the
fourth to fifth day. They recovered from lesions after four weeks in clean air. To assess the
sensitivity of the Br rats to inhaled particles, two kinds of PM of respirable size were tested
with doses similar to or a little higher to the recommended threshold limit values (TLVs) for
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the working environment in Japan. Titanium dioxide (Ti0.=Ti) was chosen as an inert and
insoluble particles and vanadium pentoxide (V.0:=V), as a representative soluble and toxic
airborne material. The Br rats exposed to either Ti or V were compared the pathological
changes in the lungs and the clearance of particles to those in normal control or Br rats kept
in clean air. The following significant differences were observed in Br rats : 1. delayed recov-
ery from preexisting lesions or exacerbated inflammation, 2. reductions in deposition and
clearance rate of inhaled particles with the progress of lesions. The present results suggest
that Br rats are more susceptible to inhaled particles than control rats. Therefore, concentra-
tions of particulate matter lower than the TLVs for Japan, which have no harmful effects on
normal lungs, may not always be safe in the case of pre-existing lung inflammation.

' National Institute of Industrial Health

® School of Allied Health Sciences, Kitasato University

 Department of Hygiene and Public Health (1), Tokyo Women’s Medical University

31 Testsuo Tai and Hiroshi Tsuruta

Development of Methods to Evaluate Cardiovascular Effects Induced by

Environmental Pollutants

Environmental Research in Japan, Vol.1I, 80-1~80-33 ,1998, Environment

Agency, Japan

Summary Once environmenal pollutants enter our body, they and their metabolites
are delivered throughout the body by the cardiovascular system. Thus, the cardiovascular
system is exposed to environmental agents as soon as they enter the body. Since the cardio-
vascular system is so important for the well being of the organism, exposure tc xenobiotics
and any resulting pathophysiological changes would pose a critical problem. However, al-
though some data are available from acute experiments and high conceritration exposure,
cardiovascular effects of environmental pollutants, particularly in long term exposure to low
concentrations, are not well understood. In addition, we need to develop appropriate methods
to extrapolate from acute and chronic studies in animals to effects on humans following long
term exposure to low concentrations of environmental pollutants.

Therefore, the objective of this project is to develop methods to examine the cardiovas-
cular effectg in isolated animal organs or tissues that may be used to extrapolate chronic
cardiovascular effects in humans by environmental pollutants in low concentrations. It also
seeks to develop animal models that can predict the responses of high risk human populations,
e. g., patients with chronic heart diseases, children, and the elderly.

Some data on chronic exposure is availlable from epidemiological studies or long term
animal experiments. However , it is difficult to choose appropriately matched sample subjects
for the epidemiological studies. Similarly, the small responses and lengthy exposure times re-
quired for chronic whole animal experiments make them expensive and difficult to interpret.
In contrast, acute studies focusing on pathophysiclogical mechanisms would be particularly
helpful, since long term clinical effects appear to result from accumulation of such
pathophysiological changes in organs or tissues.

To develop methods capable of assessing cardiovascular effects of environmental pollut-
ants, we have used isolated cardiac muscles {from atria and right ventricle), since these
preparations appear to be more sensitive indicator of drugs or pollutant toxicity.

They have the capacity to detect even slight changes in function and allow us to measure
changes in both heart rate and contractility, separately, and to assess effects on the atria and
ventricle. Changes in heart rate often lead to arrhythmia; whereas, decreased contractility
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may lead to decreased cardiac cutput and then decreased systemic blood pressure. In addi-
tion, they permit easy control of exposure concentrations, even at low concentrations.

Trichloroethylene was selected as a model environmental pollutant, because it is widely
used in household cleaning fluids. It is also known to induce cardiac arrest because of myocar-
dial depression in humans exposed either medically or occupationally, We compared the
differences in sensitivity based on the results of dose-effect relationships in the isolated car-
diac muscles in these animals by trichloroethylene (10"-10°*M) applied in a cumulative
manner. We chose this concentration range of trichloroethylene on the basis of the concenira-
tion in the daily drinking water. Accordingly to calculations, approximately 10° M moles
trichloroethylene is ingested per day from drinking water, and in polluted areas the detected
concentration in the underground water is greater than 107 M.

In acute toxicity studies, it is known that experimental results are influences by species,
strain, or gender differences. Therefore, we need to select the appropriate species, strain or
gender to provide the most sensitive and predictive models. Strain differences were investi- -
gated using Donryu, Wistar and F344 rats, because Donryu is often used to the st'udy of the
development of cardiovascular drugs and other strains are generally used in toxicological
studies. Species differences were compared between rat and guinea-pig, because guinea-pig is
thought to be slightly sensitive to the drugs,

In rat, strain differences were small, and statistically insignificant. Species differences
were also small. In guinea-pig, heart rate increased slightly, and cardiac muscle contraction
force decreased in a dose-dependent manner. However, rat was more sensitive to
trichloroethylene than guinea-pig and showed decreased contractility even at concentrations
as low as 10°M.

Since species differences were small, we propose to examine a third species, the pig,
since its cardiovascular system is very similar to humans, physiclogically and histologically.

Trichloroethylene was administered in the drinking water at concentrations of 0.01,
0.1ppm for four or eight months to Wistar rats and SHR.

In this study, it is concluded that isolated cardiac muscles are useful to assess cardio-
vascular effects of environmental pollutants.

Division of Health Effects Research

National Institute of Industrial Health

Ministry of Labor

32 Hiroshi TSURUTA, Yoko MORITA, Tadao TOYA, and Tetsuo TAI
RISK ASSESSMENT FOR DERMAL ABSORPTION OF ORGANIC
SOLVENTS |
Abstracts of presentations at the Sixth International Perspectives in
Percutaneous Penetration Conference held in Leiden, 99p, Published in
Great Britain in 1998 by STS Publishing

Summary Exposure models are an important tool in risk assessment. In this study,
the skin absorption of organic solvents was qualitatively measured using anesthetized hairless
mice. A risk assessment was carried out using criteria based on a comparison between dermal
uptake and pulmonary uptake at inhalation exposure levels permissible in the workplace.
The amount of the skin absorption when a liquid sclvent came in direct contact with the skin
was defined as the total amount of skin penetration and skin deposition. For many sub-
stances, the skin acts 'as a depot from which absorption continues even after the end of
exposure.
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We then, measured the amount of the skin absorption of ten kinds of solvenis by the horny-
layer removal method. The outer layer of the skin in contact with the test solvent was removed
through the application of adhesive tape, and the amount of solvent remaining in the whole
body was determined by gas chromatography.

The skin absorption rate was calculated from a linear regression slope of the skin absorption
curve. The ratio of the estimated for eight-hour pulmonary uptake at the TLV to the estimated
(based on the obtained skin absorption rate) skin uptake of both hands when immersed for
one minute, was shown together with the skin denotation of ACGIH and DFG. Based on an
evaluation of the harmful skin-absorption material according to the skin denotation, organic
solvents with a ratio of 4% or more were estimated to correspond tc the harmful skin-
absorption material.

National Institute of Industrial Health

33 Rie YOSHIDA™, Shinji OIKAWA™**, Yasutaka OGAWA”™,
Yuichi MIYAKOSHI***, Motoi OOIDA***, Kazunari ASANUMA™*",
Hidesuke SHIMIZU™** ‘
Mutagenicity of p-aminophenol in E. coli WP2uvrA/pKM101 and its rele-
vance to oxidative DNA damage
Mutat. Res., Vol.415: 139-150, 1998

Summary It was recently reported that p-aminophenol {(p-AP) induces DNA cleavage
in mouse lymphoma cells, CHO cells and human lymphoblastoid celis. The mutagenicity of p-
AP has not, however, been detected by reverse mutation assays. The purpose of this study was
to assess the mutagenicity of p-AP by reverse mutation assay using Escherichia coli WP2uv
rA/pKml01, which has a spectrum for detecting mutations different from those of other
strains in the family with an AT base pair at the mutation site and has higher sensitivity to
certain oxidative mutagens as compared to other strains. We found that p-AP was mutagenic
to E. coli WP2uvrA/pKm101. The mutagenic activity of this compound was suppressed with
the addition of dimethylsulfoxide or catalase, suggesting the involvement of active oxygen spe-
cies in the mutagenic process induced by p-AP. To further elucidate the underlying
mechanism, we used isolated DNA for the following experiments. It was revealed, by gel
electrophoreitic analysis, that p-AP induced DNA cleavage in the presence of Fe(II).
However, p-AP alone did not induce this cleavage. Formation of 8-oxo-7,8-dihydro-2’-
deoxyguanosine by p-AP in calf thymus DNA was also detected in the presence of Fe(III) by
HPLC with an electrochemical detector. ESR-spin trapping experiments using DMPO detected
the production of hydroxyl radical (*OH) in the soluticn of p-AP with Fe(ITD). Both p-AP me-
diated DNA damage and *OIl production by p-AP in the presence of Fe(IIl) were completely
inhibited by *«OH scavengers {ethanol, mannitol, sodium formate, dimethylsulfoxide) and
catalase. These results suggest that *OH derived from the reaction between H.O» and Fe(III)
(Fenton reaction) participates in the oxidative DNA damage. Accordingly, the same mecha-
nism mightbe working in E. coli WP2uvrA/pKm101 during induction of the mutation by p-AP.

* National Institute of Industrial Health
** Department of Hygiene, Faculty of Medicine, University of Mie
*** Department of Public Health and Environmental Medicine, Jikei University School of
Medicine
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34 Yasutaka OGAWA®, Yukio YAMAMURA**, Hiroaki ANDO***, Hidesuke
Schmizu**""
Attack with sarin nerve gas on the Tokyo subway system and its effects on
victims
Presented at the 3rd International Symposium on Natural Toxins,
American Chemical Society 216th National Meeting, Boston (USA),

August 23, 1998 : AGFD 0112

Summary  On the morning of March 20, 1995, the Tokyo subway system was attacked
with sarin nerve gas, killing twelve people and injuring a further 3795. Analysis of liquid found
within plastic bags left in the subway cars following the attack revealed the employment of
sarin in this incident. Using CG/MS and NMR measurements revealed that 35% of the materi-
als left in the bags was sarin. Our investigation aimed to find the relationships between the
victim’s symptoms and the exposure dose using plasma cholinesterase activity (ChE) as an
exposure indication. Subjects were classified into either a high ChE group and low ChE group
or a low ChE group and studied. The symptoms studied were : convulsion, vomiting, difficult
in standing, insomnia, dysphagia, double vision, slurred speech, and gait disturbance were all
high in the low low ChE group suggesting the systemic effects of sarin.

" National Institute of Industrial Health
** St. Marianna University School of Medicine
*** Criminal Investigation Laboratory, Metropolitan Police Department

**** Department of Public Health and Environmental Medicine, Jikei University School

of Medicine

35 Hethachiro ARITOY, Hiroyuki SAITOV, Masaya TAKAHASHI?,

Jun OJIMA?®, Takeshi IWASAKI® and Naomi HISANAGA"

Biological Defense Mechanism against Inhalation of Oxidative air pollut-

ants and Assessment of Health Risk for Exposure to the Oxidative Air

Pollutants

Environmental Research in Japan, Vol. 10, 81-1~81-12 ,1998, Environment

Agency, Japan

Summary In an attempt to assess possible adverse health effects of inhalation expo-
sure of urban residents to oxidative air pollutants including ozone, following three kinds of
experimental research were carried out in the second fiscal year spanning April 1997 - March
1998. The first research topics as Experiment [ was a possible role of unmyelinated C-nerve fi-
bers for protection of the respiratory system against inhalation of ozone. The second
experiment was designed for assessment of combined exposure of welders to welding fume
and gases including ozone. The third experiment was carried out for construction of an expo-
sure system for inhalation of welding fume and gases to experimental animals such as mice
and rats. Those experimental approaches are of prime importance to assess health effects of
exposure to urban oxidative pullutants, because exposure of workers to particulate matter
and gases emanating from the arc welding process seems to mimick combined exposure of
urban residents to oxidative pollutants such as ozone and nitric oxides and PM2.5.

In Experiment I, the physiological role of the respiratory unmyelinated C-fibers was
examined by ozone exposure of rats which had been treated with capsaicin. Capsaicin is
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reported to selectively destroy the unmyelinated C-fibers containing substance P. Both the
capsaicin-treated and control rats were exposed to ozone of 0.1 - 0.5 ppm, and measured for
ventilatory responses. [t was found that the unmyelinated C-fibers in the respiratory system
would play an important role for regulation of ventilatory responses to low levels of ozone.In
Experiment II, breathing zone concentrations of welding fume and gases were measured when
a CO,-arc welding processes with solid and flux wire electrodes were operated. It was found
that breathing zone levels of welding fume, ozone and carbon monoxide exceeded the corre-
sponding occupational exposure limits. The welding fume was characterized by fine
particulate matter, and its aerodynamic diameters were below 1 micrometer. Those results
obtained with the CO. arc welding seem to mimic qualitatively PM2.5 and ozone in urban air
pollution. Experiment III was designed to construct an inhalation exposure systern made up of
a welding fume generator and a inhalation exposure chamber. Adequate conditions for
running the inhalation exposure system were explored to assess adverse health effects of
combined exposure of rats to welding fume and gases including ozone. It was found that this
exposure system allowed inhalation exposure of rats to welding fume, ozone and carbon
monoxide, concentrations of which exceeded the corresponding occupational exposure limit
values in the exposure chamber.However, a problem of excessive high exchange rate of air
with more than 100 times/hour remained unsolved.

In conclusion, the research program during the second fiscal year would provide us with
information and tools with which adverse health effects of urban oxidative air pollutants
could be assessed.

D Division of Hazard Assessment, * Division of Work Stress Control

¥ Division of Human Engineering, * Division of Research Planning

36 Yasuo Terao * Yoshikazu Ugawa * Katsuyuki Sakai
Satoru Mivauchi » Hideki Fukuda * Yuka Sasaki
Ryouichi Takino » Ritsuko Hanajima '
Toshiaki Furubayashi * Benno Ptz » Ichiro Kanazawa
Localizing the site of magnetic brain stimulation by functional MRI
Exp Brain Res (1998) 121:145-152

Summary In order to locate the site of action of transcranial magnetic stimulation
(TMS) within the human motorcortices, we investigated how the optimal positions for evoking
motor responses over the scalp corresponded to the hand and leg primary-motor areas. TMS
was delivered with a figure-8 shaped coil over each point of a grid system constructed on the
skull surface, each separated by 1 cm, to find the optimal site for obtaining motor-evoked po-
tentials (MEPs) in the contralateral first dorsal interosseous (FDI) and tibialis anterior (TAJ
muscles. Magnetic resonance imaging scans of the brain were taken for each subject with
markers placed over these sites, the positions of which were projected onto the cortical region:
just beneath. On the other hand, cortical areas where blood flow increased during finger tap-
ping or leg movements were identified on functional magnetic resonance images ({MRI),
which should include the hand and leg primary-motor areas. The optimal location for eliciting
MEPs in FDI, regardless of their latency, lay just above the bank of the precentral gyrus,
which coincided with the activated region during finger tapping in {MRI studies. The direction
of induced current preferentially eliciting MEPs with the shortest latency in each subject was
nearly perpendicular to the course of the precentral gyfus at this position. The optimal site
for evoking motor responses in TA was also located just above the activated area during leg
movements identified within the anterior portion of the paracentral lobule. The results suggest
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that, for magnetic stimulation, activation occurs in the primary hand and leg motor area
(Brodmann area 4), which is closest in distance to the optimal scalp position for evoking
motor responses.

Y. Terao » Y. Ugawa * K. Sakai * R. Hanajima

T, Furubayashi » I. Kanazawa

Department of Neurology, Tokyo University Hospital,

7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8655, Japan

Tel. : +81-3-3815-5411 Ext. 3790, Fax: +81-3-5800-6548

S. Miyauchi « Y. Sasaki » R. Takino * B. Plitz

Communications Research Laboratory, Tokyo, Japan

H. Fukuda

Department of Industrial Physiology, .

National INstitute of Industrial Health, Kawawsaki, Japan

87 Yasuo Terao', Hideki Fukuda®, Yoshikazu Ugawa', Okihide Hikosaka®,
Ritsuko Hanajima', Toshiaki Furubayashi', Katsuyuki Machii',
Hiroyuki Enomoto’, Yasushi Shiio', Haruo Uesugi®,

Hitoshi Mochizuki' and Ichiro Kanazawa!
Erroneous prosaccades provoked by TMS during antisaccade task
Recent Advances in Human Neurophysiology. 984, 1998

Summary  We have previously investigated the topography of human cortical activa-
tion during the antisaccade task using transcranial magnetic stimulation (TMS) and detected
two important regions involved in saccade preparation ; one over the presumed location of the
frontal eye field (FEF) and another over the posterior parietal cortex (PPC). The conclusion
was that the parietal regions including the PPC were active at 80 ms and the frontal regions
including the FEF were active at 100 ms after the target presentation. In the present study, we
measured the latencies of erroneous prosaccades that were elicited by TMS during
antisaccade task. These prosaccades were elicited by stimulation over a wide cortical region
including the frontal and posterior parietal regions. The effective regions for provoking
saccades showed a forward shift with time (mainly over PPC at 80 ms and over FEF at 100
ms) and were predominantly contralateral to the direction of prosaccade. The prosaccades
occurred at a latency of around 230 ms, some 30 ms earlier than the usual antisaccades. We
discussed that the prosaccades were not elicited by direct stimulation of the corticofugal
axons in the FEF and PPC, but rather were induced by the blocking of inhibitory mechanism
within FEF and PPC.
! Department of Neurology, Division of Neuroscience, Graduate School of Medicine,
University of Tokyo, Tokyo,

* Department of Industrial Physiology, National Institute of Industrial Health,
Kawasakt, and

* Department of Physiology, School of Medicine, Juntendo University, tokyo, Japan
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38 YASUOQ TERAO', HIDEK] FUKUDA®, YOSHIKAZU UGAWA',
OKIHIDE HIKOSAKA®, RITSUKO HANAJIMA?,
TOSHIAKI FURUBAYASHI', KATSUYUKI SAKAI',
SATORU MIYAUCHI*, YUKA SASAK'1, AND ICHIRO KANAZAWA'
Visunalization of the Information Flow Through Human Oculomotor
Cortical Regions by Transcranial Magnetic Stimulation

J. Neuro-physiol. 80 : 936-946, 1998.

Summary We investigated the topography of human cortical activation during an
antisaccade task by focal transcranial magnetic stimulation (TMS). We used a figure-eight
shaped coil, with the stimulus intensity set just above the threshold for activation of the hand
motor areas but weak enough not to elicit blinks. TMS was delivered at various time intervals
(80, 100, and 120 ms) after target presentation over various sites on the scalp while the sub-
jects performed the antisaccade task. It was possible to elicit a mild but significant delay in
saccade onset over 1) the frontal regions (a region 2-4 cm anterior and 2-4 cm lateral to hand
motor area) and 2) posterior parietal regions (6-8 em posterior and 0-4 cm lateral to hand
motor area) regardless of which hemisphere was stimulated. The frontal regions were as-
sumed to correspond to a cortical region including the frontal eye fields (FEFs), whereas the
parietal regions were assumed to represent a wide region that includes the posterior parietal
cortices (PPCs). The regions inducing the delay shifted from the posterior parietal regions at
an earlier interval {80 ms) to the frontal regions at a later interval (100 ms), which suggested
an information flow from posterior to anterior cortical regions during the presaccadic period.
At 120 ms, the effect of TMS over the frontal regions still persisted but was greatly dimin-
ished. Erroneous prosaccades to the presented target were elicited over a wide cortical region
including the frontal and posterior parietal regions, which again showed a forward shift with
time. However, the distribution of effective regions exhibited a clear contralateral predomi-
nance in terms of saccade direction. Our technique provides a useful method not only for
detecting the topography of cortical regions active during saccadic eye movement, but also for
constructing a physiological map to visualize the temporal evolution of functional activities in
the relevant cortical regions.

' Department of Neurology, Division of Neuroscience, Graduate School of Medicine,

University of Tokyo, Tokyo 113-8655; |

* Department of Industrial Physiology, National Institute of Industrial Health,

Kawasak: 214-0023,

3 Department of Physiology, School of Medicine, Juntendo University, Tokyo 113-0033;

and

* Communications Research Laboratory, Tokyo 184-0015, Japan

39 Norito Kawakami®, Takashi Haratani®’, Shunichi Araki®
Job Strain and Arterial Blood Pressure, Serum Cholesterol, and Smoking
as Risk Factors for Coronary Heart Diseases in Japan
Int Arch Occup Environ Health 71:429-432, 1998

Summary  Objective : To determine the effects of the job demands-control model on
arterial blood pressure, serum total cholesterol, and smoking in male daytime and rotating-
shift workers in Japan.

Methods : The survey was conducted for all employees of an electrical factory in Japan
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using a mailed questionnaire concerning three job stressors, i.e., job overload, work-pace con-
trol, and work-site social support. A blood sample was taken at the same time. Data on 1,703
meale daytime workers and 1,173 male rotating-shift workers were analyzed. Multiple logistic
regression or analysis of covariance (ANCOVA) were employed to determine the effects of
the job stressors on systolic and diastolic blood pressure, serum total cholesterol, and smok-
ing with control for other covariates.

Results : Among daytime workers, systolic and diastolic blood pressures were highest
in the "high-strain” (i.e., higher job overload + lower work-pace control) group; ANCOVA
indicated that a two-way interaction between job overload and work-pace control was signifi-
cant (P < 0.01). This tendency was not observed among rotating-shift workers. The number
of cigarettes smoked per day was greater in groups with lower work-pace control and lower
work-site social support among daytime workers (two-way interaction between these two job
stressors, P < 0.05); it was greater in groups with lower work-site social support among
rotating-shift workers (main effect of work-site social support, P < 0.05).

Conclusions : Our study suggest that job strain as defined in the job demands-control
. model is associated with increased systolic and diastolic blood pressures in male daytime
workers in Japan. Smoking might be affected by lower work-site social support.

Y Department of Public Health, Gifu University School of Medicine

» National Institute of Industrial Health

¥ Department of Public Health, Faculty of Medicine, University of Tokyo

40 Takashi Haratani®’, Akinori Nokata', Lumie Kurabayashi®,
Akiko Miki®, Norito Kawakami®, Hiroyuki Shimizu®
Comparisons of Job Stressors between Workers in Different Work
Schedules
Fifth International Congress of Behavioral Medicine, Copenhagen,
Abstracts, 107, 1998

Summary  Purpose : To examine the association of work schedules with job stressors,
a mailed survey was conducted on regular daytime, flexible schedule and rotating shift work-
ers.

Methods : A cross-sectional mailed survey was conducted in 2 factory in 1997. Each sub-
ject was asked to complete a self-administered questionnaire including the Job Content
Questionnaire (JCQ) developed by Karasek and the NIOSH Job Stress Questionnaire (JSQ).
A total of 2,420 workers responded to the questionnaire. We selected male workers aged 18 to
59 years, which were professionals, technicians, clerks or production workers to compare dif-
ferent work schedules. A total of 1,578 male workers with a mean age of 31.8 years (SD = 7.4)
were subjected to the present analysis. Job stressors were assessed by using 7 scales of the
JCQ (skill discretion, decision authority, decision latitude, psychological demands, job insecu-
rity, physical exertion, physical isometric loads) and 13 scales of the JSQ (job control,
quantitative workload, variance in workload, skill underutilization, employment opportuni-
ties, responsibility for people, cognitive demands, role conflict, role ambiguity, job future
ambiguity, intragroup conflict, intergroup conflict, physical environment).

Results : Analyses of covariance were performed to compare job stressors between
work schedules (regular daytime, flexible schedule and rotating shift) after controlling for
age and occupation. Significant main effects of work schedules were found on 7 scales (p <
0.01). The flexible schedule workers had higher scores of skill discretion, decision authority,
decision latitude and job control, and lower scores of physical exertion, skill underutilization
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and job future ambiguity than the rotating shift workers. There were no significant effects on
other scales (p > 0.05).

Conclusion : These results suggest that flexible schedule workers have much influence on
their work, but shift workers do not. The flexible work schedule may reduce job stressors and
increase workers' health and well-being.

U National Institute of Industrial Health

2 Department of Mental Health, Faculty of Medicine, University of Tokyo
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41 Akiko Miki"’, Noriyuki Kawamura®, Toshio Ishikawa®,
Takashi Haratani®, Akinori Nakata®, Hiroshi Kurita®’
The Menstrual Cycles and Immune Parameters in Japanese Hospital
Nurses |
Fifth International Congress of Behavioral Medicine, Copenhagen,
Abstracts, 40, 1998

Summary Purpose : The purpose of the present study was to clarify the correlation of
the menstrual cycles and immune parameters in Japanese hospital nurses.

Methods : A survey was conducted of 64 female nurses working in a general hospital.
Twenty-eight subjects were excluded from the analysis, because they have factors which may
affect immunity, such as menopose, premenopose (more than 46 years), smoking and the
longer menstrual cycle (more than 41 days). A total of 36 healthy nurses, aged 21 to 45 years,
were subjected to the final analyses. We asked individual factors (age, smoking habits, men-
strual cycles, ete) using a questionnaire. Furthermore, we measured immune parameters for
4 weeks with weekly intervals and we asked the menstrual cycles, stress conditions at the same
time. The menstrual cycles were classified as premenstrual (follicular), menstrual and
intermenstrual {(luteal) period based on their days following menses. Visual analogue scale
was used to measure stress at that time of examinations. We measured the number and/or
proportion of WBC (white blood cells), lymphocytes, neutrophils, basophils, eosinophils,
monocytes and lymphocyte subsets (NK : natural killer cell, CD3", CD4", CD45RA", CD45RO
*). Peripheral venous blood was taken from each subject between 8 and 11 a.m. The present
study was carried out with their informed consent.

Results : Analyses of variance (ANOVA) revealed that there were significant effects of
the mensirual phase on the number of WBC and the proportion of lymphocytes, neutrophils
and monocytes (p<{0.05). On the other hand, there were no significant effects on the
menstrual phase as to the number and proportion of NK (CDs6*, CD16"), CD3*, CD4",
CD45RA*, CD45RO™, to the number of lymphocytes, to the proportion of basophils and
eosinophils after controlling for stress.

Conclusions : The findings suggest that the menstrual cycles have a little effect on WBC
subpopulations but have no effect on lymphocyte subsets in Japanese hospital nurses. Further
study will be necessary to clarify the relationship between the menstrual cycles and immune
parameters in detail.
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42 Norito Kawakami®’, Takashi Haratani®, Mieko Kawashima®, Shunichi
Araki®
Experiences of Job Stress Intervention in Japan and Their Implications of
Job Stress Theories
Fifth International Congress of Behavioral Medicine, Copenhagen,
Abstracts, 126, 1998

Summary We conducted two controlled studies to assess the effects of job stress re-
duction in Japan, based on the demand-control-support model. This paper reviews findings
from these intervention studies and discusses about the implications on further development
of job stress theories. '

Study 1 A one-year worksite intervention program was conducted in two worksites in
an electric company (an intervention group, n=79) . Several round-table meetings were held
with supervisors from these worksites (1) to discuss about job stress survey results, (2) to
find possible job stressors in each worksite, and (3) to make feasible plans for reducing job
demand and increasing job control and support at work; supervisors conducted these plans
for the succeeding one year. Three other worksites were sclected as a control group {n=108).
Depression and sickness absence days decreased at two-year follow-up significantly more in
the intervention group than the control group (p<{0.05).

Study 2 : A training program was offered to all worksite supervisors to enhance their
knowledge, attitude and skills for stress reduction in a factory of an electrical company {an
intervention factory, n=2,300}, while no such program was offered in another factory {a con-
trol, n=1,000). Depression and systolic blood pressure of employees decreased at one-year
follow-up significantly more in the intervention factory than in the control (p<{0.05); supervi-
sor support increased only in the intervention group.

These findings suggest that the demand-control-support model is useful in an interven-
tion for job stress reduction in Japan. However, we observed that the demand-control-support
model did not fully explain changes in depression during the intervention, suggesting a need
for further development of job stress theories. On the other hand, filling a gap between theo-
retical models and a specific intervention strategy might be an important issue in the practice.
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43 Takashi Haratani'’, Norito Kawakami®, Shuji Hashimoto®, Fumio
Kobayashi*’, Shunichi Araki® '
Test-Retest Reliability of the Job Content Questionnaire and the NIQSH
Job Stress Questionnaire
First International ICOH Conference on Psychosocial Factors at Work,
Copenhagen, Book of Abstracts, 184, 1998

Summary FPurpose : To assess the tesi-retest reliability of the Job Content
Questionnaire (JCQ) developed by Karasek and the NIOSH Job Stress Questionnaire (JSQ),
a mailed survey was conducted among Japanese workers three times with a 2-week interval.

Methods : A total of 119 volunteers were recruited from three workplaces in Japan.
. Each subject was asked to complete a self-administered questionnaire package including 9
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scales (skill discretion, decision authority, decision latitude, psychological demands, job inse-
curity, physical exertion, physical isometric loads, supervisor support, coworker support) of
the JCQ and 20 scales (job control, quantitative workload, variance in workload, skill
underutilization, employment opportunities, responsibility for people, cognitive demands, role
conflict, role ambiguity, job future ambiguity, intragroup conflict, intergroup conflict, physi-
cal environment, nonwork activities, self-esteem, social support from supervisor, social
support from coworkers, social support from family/friends, job satisfaction, and depres-
sion) of the JSQ in January 1997. A total of 105 subjects (60 males and 55 females) with a
mean age of 87.5 years (SD = 9.8) completed all three surveys with an interval of approxi-
mately 2 weeks., The response rate was 88%.

Results : Repeated measures analyses of variance revealed that there were no signifi-
cant time effects for all scales except role ambiguity and psychological demands. Subjects
reporied significantly higher role ambiguity and higher psychological demands at retest sur-
veys than at the baseline survey. The test-retest reliability was examined using Pearson'’s
correlation coefficient. The mean reliability for all 29 scales significantly increased from .70
(SD=.09) at the first interval to .80 (SD = .09) at the second interval. Mean correlation coef-
ficients of two 2-week intervals ranged from .62 for physical isometric loads to .85 for skill
discretion with a mean of .75 (SD = .09) for 9 scales of the JCQ, and ranged from .62 for job
future ambiguity to .96 for nonwork activities with a mean of .79 (8D = 0.08) for 20 scales of
the JSQ.

Conclusion : The results of this study indicated that both the JCQ and JSQ had accept-
able test-retest reliability and they are considered to be reliable and useful in epidemioclogic
studies for Japanese workers.
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44 Akiko Miki®, Takashi Haratani®’, Akinori Nakata®, Chieko Sugishita®,
Hiroshi Kurita®
Verbal Abuse and Physical Violence in the Workplace Experienced by
Japanese Hospital Nurses
First International ICOH Conference on Psychosocial Factors at Work,
Copenhagen, Book of Abstracts, 163, 1998

Summary To clarify the experiences of verbal and physical violence in the workplace
among Japanese hospital nurses, and those effects on depression and job satisfaction, a cross
sectional survey was conducted of 1,086 Japanese nurses of four general hospitals using a self
administered questionnaire. The 957 female subjects, aged 20 to 60 years (mean=232.5,
SD=10.1), were selected to the final analysis. Experiences of violence were asked. using four
items: verbal abuse from patients, from doctors, physical violence from patients, from doc-
tors. Physical violence was asked acts or threats of violence in the questionnaire. Depression
was evaluated by the Center for Epidemiologic Studies Depression Scale. Job satisfaction was
measured by Caplan’s scale. Each of the scale of the Japanese version had acceptable alpha
reliability coefficients {alpha=0.83 and 0.73, respectively).

Approximate 31% of nurses reported experiences of verbal abuse in the workplace from
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patients, 29% of those reported the experiences of verbal abuse from doctors. About one third
of nurses had been verbally violated. On the other hand, 156% of nurses reported being victim-
ized by physical violence from patients, and 4% of those reported being victimized by physical
violence from doctors. The nurses experienced verbal abuse from patients or doctors had sig-
rificantly high scores of depression (t-test). The nurses experienced physical violence from
doctors had also significantly high scores of depression, though physical violence from pa-
tients did not reach statistical significance (p=0.054). Job satisfaction was significantly lower
among nurses who experienced sach of violence.

Not a few nurses had been violated and the effects of violence on depression and job
satisfaction were significant. Violence from doctors and patients is the important problem for
nurses. Prevention and intervention programs should be developed and carried out for
Japanese hospital nurses to improve the work environment.
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45 Norito Kawakami®’, Takashi Haratani®, Fumio Kobayashi®, Masao
Ishizaki®, Takeshi Hayashi®, Osamu Fujita®, Yoshiharu Aizawa”, Shogo
Miyazakt®, Hisanori Hiro®’, Shunichi Araki®
Reliability, Validity and Distribution among Occupations of Job Content
Questionnire Scales in Japan
First International ICOH Conference on Psychosocial Factors at Work,
Copenhagen, Book of Abstracts, 69, 1998

Summary  Introduction : The Job Content Questionnaire (JCQ), a standardized ques-
tionnaire of job stress developed by Karasek (1985), was translated into Japanese (Kawakami
et al., 1995) and has been extensively used in job stress research in Japan, including a large-
scale prospective study. The Japanese version of JCQ scales showed acceptable levels of
reliability and construct validity among employees of telecommunication and electric power
companies (Kawakami et al., 1995) and a computer company (Kawakami & Fujigaki, 1996).
This paper aims to reexamine the reliability and validity of the JCQ scales in a larger sample
of Japanese industrial workers from the Japan Work Stress and IHealth Cohort Study
(n=22,000). Based on these findings, we discuss about possible problems and future revision
of the JCQ scales,

Reliability and Validity of the JCQ Scales in Japanese Workers : Analysis of data from
the Japan Work Stress and IHealth Cohort Study revealed that the internal consistency reli-
ability (Cronbach’s alpha) of most JCQ scales were at acceptable levels, ranging 0.73-0.88 for
skill discretion, decision authority, decision latitude (job control), supervisor support, co-
worker support and physical exertion. The first factor of principal component analysis of
items of each scale explained 59%-88% of the total variance, supporting factor-based validity
of the scales. However, Cronbach’s alpha coefficient for job demands scale was moderate
(0.67) and even lower in some occupations, which was mainly due to poor correlation of an
item on conflicting demands with other items.

Distribution of the JCQ Scale Scores among Occupations in Japan : For males, manag-
ers and professionals had higher scores of both job demands and job control; machine
operators and laborers had lower scores on these scales. For females, machine operators and
laborers had higher job demands and lower job control. The tendency was similar with the
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picture observed in the Quality of Employment Survey (Karasek & Theorell, 1990).

Explanatory Item Factor Analysis : Factor analysis of items for these JCQ scales
vielded factors corresponding to each construct of job siress (i.e., job demands, job control,
supervisor and coworker support and physical exertion). However, some of skill discretion
items (e.g., "job requires skills and knowledge”) were associated more with items on job de-
mands, which was also seen in a previous study (Kawakami et al., 1995). .

Conclusions @ In general, data suggest that the JCQ scales are reliable and valid meas-
ures of job stress for Japanese workers. Job demands scale showed moderate reliability,
suggesting conflicting demands is a separate dimension. Requirement of new skill and knowl-
edge at work might be a demand for Japanese workers who have experienced rapid and
continuous technological innovations. Revision and extension of the JCQ scales should be con-
sidered in future. : :
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46 Takashi Haratani
Reduction of Job Stressors to Create Healthy Work Organizations
Second World Congress on Stress, Conference Proceedings (CD-ROM),
Melbourne, 1998

Summary Job stress is a growing health problem in modern society. A lot of workers
feel that their jobs are stressful. Psychosocial stressors at work have received considerable
attention recently, while physical and chemical risks in the workplace have been reduced as a
result of improved industrial hygiene practices. Various job stressors have been identified as
occupational risk factors, e.g., workload, lack of control, skill underutilization, interpersonal
conflict, role conflict, role ambiguity, responsibility for people, job future ambiguity, and em-
ployment opportunities. Changes in the workplace such as technological innovation, aging of
workforce, downsizing and restructuring will increase risks of job stress.

There are three kinds of strategies for reducing job stress; 1) reductions of job
stressors, 2) care of workers with strain or disorders, and 3) reinforcement of individual abil-
ity against stress. Health service staffs tend to focus on health status of workers and
treatment of diseases as oppose to risky working conditions. They must pay more attentions
to job stressors, since primary prevention is important to protect workers from occupational
risk. Psychosocial work environment should be improved to promote workers’ health.

It has been believed that healthy and productive work cannot peacefulty coexist. The re-
form of working conditions to protect health of workers may decrease productivity or
organizational effectiveness. However, it is possible to maximize the integration of worker
goals for well-being and company objectives of profitability and productivity. J ob stressors
should be reduced to create healthy work organizations that promote workers' health and
productivity.
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47 Takashi Haratani®’, Norito Kawakami®’, Noboru Iwata®,
Takashi Asakura®, Naotaka Watanabe®, Steven L. Sauter®’
Job Stress and Healthy Work Organizations: Perspectives from Japanese
Culture
Work, Stress, and Health °99: Organization of Work in a Global Economy,
Abstracts, 241, Baltimore, 1999

Summary This symposium focuses on job stress and healthy work organizations in
Japanese society. The Japanese economy has achieved remarkable developments after the
war. Japanese companies adopted the lifetime employment and seniority-oriented wage 5ys-
tem. Teamwork and cooperation with colleagues are required rather than competition.
Groups make decisions and take responsibility. But such management system is changing due
" to recent economic recession, the internationalization and the advances in information tech-
nology. And the workforce is also changing. Old workers, women and contingent workers are
increasing. These structural changes may increase job stress in Japanese vulnerable workers.
However, if appropriate strategies could be taken it is possible to reduce job stress and to cre-
ate healthy work organizations. The first speaker, Dr. Kawakami reviews theoretical bases
and empirical findings on Japanese culture and job stress. He gives a caution against a simple
extension of evidence on job stress from one culture to another culture. Dr. Iwata discusses on
cultural differences in the assessment of mental health of Japanese workers. The Japanese
have a tendency to suppress the expression of positive affect. This tendency is likely o induce
spuriously higher scores of mental health measures for the Japanese than the other cultural
groups. Dr. Asakura talks about psychosocial stress of working women. He focuses on situa-
tions and problems of Japanese working women. Dr. Watanabe presents various aspects of
changing management policy in Japanese companies and their effect on employee well-being
based on the results of several surveys. He discusses on the healthy work organization in post-
industrialized settings.
This symposium provides an opportunity to exchange the knowledge and experience be-
tween Japan and other countries. [t will encourage a cross-cultural effort to create healthy
work organizations that promote worker health and productivity.
" National Institute of Industrial Health
® Department of Public Health, Gifu University School of Medicine
¥ Center for Research in Behavioral Medicine and Health Psychology, University of
South Florida

¥ Department of Health & Sports Science, Tokyo Gakugei University

® Department of Organizational Behavior, Graduate School of Business
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48 Norito Kawakami®’, Takashi Haratani®, Fumio Kobayashi®’,
Masao Ishizaki'’, Takeshi Hayashi®, Osamu Fujita®,
Yoshiharu Aizawa™, Shogo Miyazaki®, Hisanori Hiro®,
Shunichi Araki™
Study Design, Job Stress Patterns and Implications for Policy
Development
Work, Stress, and Health ’99 : Organization of Work in a Global Economy,

Abstracts, 138, Baltimore, 1999

Summary The Japan Work Stress and Health Cohort Study is a research project sup-
ported by the Japanese government. This paper gives an overview of the research project, as
well as distribution of job stress and possible implication for policy development.

Study Design : The study is a 5-year prospective cohort study to assess the effects of job
stressors on health, including mortality, major ilinesses and sick absence in Japan. Study sub-
jects at baseline were 21,000 men and 4,000 women employees working at nine companies in
Japan. The baseline questionnaire included two set of job stressor scales, i.e., the Job Content
Questionnaire (JCQ, Karasek 1985) and the Generic Job Stress Questionnaire complied and
expensively used by the U.S. NIOSH (Hurrel & McLaney, 1988), as well as other scales/ques-
tions on psychological distress (e.g., depression), health habits and personality. Physical
check-up data at baseline were also collected.

Distributions of Job Stressors from the Baseline Data: The proportions of those who
worked overtime greater than 50 hours per month were 18% for men and less than 1% for
women. Among mer, managers had the highest job overload (or job demands) and highest job
control {both in JCQ and the NIOSH questionnaire); machine operators had lower job over-
load {or job demands) but lower job control. The patterns were quite similar with those
observed in the U.S. Quality of Employment Survey in 1970’s (Karasek & Theorell, 1990). It
seems that Japanese men worked longer than U.S. men but perceived similar levels of job over-
load. Women had lower levels of job overload (or job demands), job control, skill utilization
and supervisor support than men. Women seem engaged in passive jobs than men in Japan,
while women service workers experienced relatively higher job overload compared with their
levels of job control.

Implications for Policy Development: Although scientific evidence derived from the
project is essential for development of a policy for job stress control, there i1s a gap between
scientists’ view and policy makers’ need. A possible strategy linking research findings to pol-
icy development is to combine analytical and integrating roles within a research project.
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419 Takashi Haratani'’, Akiko Miki®’, Norito Kawakami®,
Fumio Kobayashi®, Masao Ishizaki®, Takeshi Hayashi®,
Osamu Fujita™, Yoshiharu Aizawa®, Shogo Mivazaki®,
Hisanori Hiro™, Shunichi Araki™
Experience with Two Major Job Stress Questionnaire: JCQ and NIOSH
Jobh Stress Questionnaire
Work, Stress, and Health °99: Organization of Work in a Global Economyy,

Abstracts, 134, Baltimore, 1999

Summary Furpose : The Japan Work Stress Cohort Study Group conducted the base-
line survey using two major job stress questionnaires: the Job Content Questionnaire (JC®)
and the NIOSH Job Stress Questionnaire (JS@). A cross-sectional analysis was performed to
evaluate psychometric properties of JCQ and JSQ using the data from the baseline survey of
five worksites in 1996.

Methods : Each subject was asked to complete a sell-administered questionnaire
package including JCQ and JSQ. A total of 10,914 workers (8,601 males, 2,783 females and 70
of unknown gender) responded to the questionnaire in 1996. We analyzed 9 scales of JCQ and
20 scales of JSQ. .

Results : Cronbach’s alpha coefficient was used to measure the internal reliability of
each scale. The alphas of JCQ ranged from .45 for job insecurity to .88 for supervisor support
with a mean of .73 (SD = .14) for the 9 scales of JCQ, and ranged from .44 for nonwork activi-
ties to .95 for job control with a mean of .80 (SD = .10) for the 20 scales of JSQ. Principal
component analysis of each scale was conducted. Each first component explained the item
variance from 28% for psychological demands to 89 % for isometric loads with a mean of 57%
(SD = 21) for JCQ, and from 26% for nonwork activities to 78% for responsibility for people
with a mean of 54% (SD = 15) for JSQ. Six first components (67%) of the 9 scales of JCQ ex-
plained 40% or more of the item variance, and 16 (80%) of the 20 scales of JSQ did. Thirty-two
(73%) of 44 items of the 9 scales of JCQ showed .60 or more first component loadings, and for
JSQ, 115 (81%) of 142 items. The construct validity of the two questionnaires was assessed by
performing principal component factor analyses with varimax rotation. Most of items showed
high factor loadings to the same factor corresponding to the scale. Factor structure sup-
ported the construct validity of the scales of JCQ and JSQ.

Conclusion : The results of this study indicated that both JCQ and JSQ had acceptable
reliability and validity and they are considered to be reliable and useful in epidemiologic stud-
les for Japanese workers. :
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50 Fumio Kobayashi®, Norito Kawakami®’, Takashi Haratani®,
Masao Ishizaki®’, Takeshi Hayashi®, Osamu Fujita®,

Yoshiharu Aizawa™, Shogo Miyazaki®, Hisanori Hiro®,
Shunichi Araki®
Job Stress, Depressive Symptom and Sick Absence in Japan

Work, Stress, and Health '99 : Organization of Work in a Global Economy,
Abstracts, 134, Baltimore, 1999

Summary A cross-sectional relations of job stress to depressive symptom, and to sick
absence for the past one year were examined among Japanese working populations.

Study Design : A questionnaire survey was conducted at 9 enterprises which were lo-
cated in Kanto, Tokal and Hokuriku area of Japan. The response rate were from 50 to 95%,
and 22164 employees returned the questionnaire. The subjects younger than the age of 17 or
older than the age of 61 were omitted. Data from 13601 men and 2766 women who filled out all
questions were analyzed (mean ages, 40.8 and 36.5 years, respectively). Job demand, job con-
trol, supervisor and coworker support were assessed using the Japanese version of Job
Content Questionnaire (JCQ). Mean scale scores were calculated for each sex, and the sub-
jects were divided into two groups for each scale using a median split. Depressive symptom
was defined as the score above 16 in the CES-D scale. The criteria for sick absence was set to
be 7 days for the past one year (self report based). Age-adjusted rates of depressive symptom
and of sick absence were compared among the groups which were formed based on the social
support scale, and the Karasek’'s theoretical model, i.e., low-strain, active, passive, and high-
gtrain. The relations were also assessed using a multiple-logistic analysis controlling for age,
neuroticism {EPQ), and social desirability scale.

Results : In men, the high-strain group, and the low supervisors’ support group showed
significantly high rates (p<{0.01) in depressive symptom. The rate of sick absence longer than
7 days was also significantly high in the high-strain group. In women, the low supervisors’
support group had a significantly high rate both in depressive symptoms and in sick absence.
The group with low score in social support from coworkers showed significantly high rates in
depressive symptom both in men and women, and in sick absence in men. A multiple logistic
analysis for depressive symptom in men proved low job control {odds ratio, OR 1.48), low sup-
port from supervisors (OR 1.27), and low support from coworkers (OR 1.55) to be significant.
In women, low support from supervisors (OR 1.51), and low support from coworkers (OR
1.35) were significant. Concerning to sick absence, high job demand (OR 0.80}, interaction be-
tween high job demand and low job control (OR 1.33), and low support from coworkers (OR
1.18) showed significant relationship in men. In women, low support from supervisors (OR
1.70) was significant.
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51 Takeshi Hayashi, Norito Kawakami®, Takashi Haratani®’, Fumio
Kobayashi®’, Masao Ishizaki®, Osamu Fujita®, Yoshiharu Aizawa™,
Shogo Miyazaki®, Hisanori Hiro®, Shunichi Araki®®
Job Stress and Coronary Heart Disease Risk Factors in Japan
Work, Stress, and Health '99 : Organization of Work in a. Global Economy,
Abstracts, 135, Baltimore, 1999

Summary Occupational factors have been considered to relate coronary heart
disease(CHD) as work-related disease. To investigate the relationship between CHD risk fac-
tors and job stress and occupationsl factors, we make the following three studies.

I. A study of Relationship between occupational factors and CHD risk factors.

We investigated the relationship between occupational factors and CHD risk factors
which include blood pressure, total cholesterol, triglyceride, body mass index. This study sub-
jects were 7,226 Japanese male eleciric company employees (40 to 60 years old). The main

results were as follows: (1) Work style was strongly related to life style. (2) Overtime work
and walking time from home to the workplace did not relate to CHD risk factors. However,
frequency of business trips, working posture and job category were related to most of CHD
risk factors. (3) Smoking and frequency of drinking were strongly related to CHD risk factors
in both blue-color and white-color workers,

2. A study about Relationship between job stress and CHD risk factor.

Job stress is estimated by a self-administered questionnaire of the Job Content
Questionnaire {(JCQ) and the NIOSH Generic Job Stress Questionnaire. The target subjects
were 6,539 Japanese male workers aged 35 or older working in electric manufacturing com-
pany. Between high and low strain group, there was a significant difference in body fat ratio
and uric acid. Using the NIOSIH Generic Job Stress Questionnaire, job control, physical envi-
ronment, responsibility for people and quantitative workload showed a significant correlation
with CHD risk factors.

3. A study of CHD patients using the JCQ

To investigate the risk factors of recurrent CHD by job stress, we studied job stress of
CHD patients. The target subjects were 92 Japanese male workers who were operated on
coronary angiography. Cases(31) of 75% or more stenosis were positive group, another
cases(6]1) were negative group. There were not significant difference between both groups at
Ratio of high strain.
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52 Shogo Miyazaki®’, Seich Horie"’, Takeshi Masumoto"’,
Norito Kawakami®, Takashi Haratani®, Fumio Kobayashi®,
Masao Ishizaki®, Takeshi Hayashi®, Osamu Fujita™,
Yoshiharu Aizawa®, Hisanort Hiro®’, Shunichi Araki®®
The Association between Psychosocial Job Ceonditions and Chronic
Atrophic Gastritis
Work, Stress, and Health ’99: Organization of Work in a Global Economy,
Abstracts, 135, Baltimore, 1999

Summary Purpose : Chronic Atrophic Gastritis (CAG) has been recognized as a pre-
cursor of gastric carcinoma and serum pepsinogen levels provide a precise measure of the
extent of CAG. It is also known that there is evidence linking between psychological job condi-
tions and gastric ulcers. In this study, we investigated the association between psychological
job strain and CAG.

Materials and Method : A blood sample was taken from male employees aged from 39
to 60 years old (n=496) of a steel company in Japan, and serum levels of pepsinogens were
measured using pepsinogen I and I Riabead Kits (Dinabot Co.Ltd.). At the same time, a
mailed questionnaire was sent to these subjects. CAG was determined when pepsinogen I lev
el was less than 50ng/dl and pepsinogen /1] ratic was less than 3.0. Job overload, skill use and
job control were assessed by the NIOSH Generic Job Stress Questionnaire. Multiple logistic
regression of CAG on age, occupation, job overload, skill use, job control, alcohol consump-
tion, number of cigarettes smoked per day and body mass index (BMI) was conducted.

Results : We received 456 responses to the questionnaire {response rate, 92%). After ex-
cluding one subject with a past history of gastric cancer, 14 subjects who currently received
treatment for gastric ulcer, and 35 subjects who had any missing response in the question-
naire, data from 406 responders (average age, 47.7 with standard deviation, 4.9) were
analyzed. Forty-four (10%) of the responders were classified as having CAG. According to
the multiple logistic regression analysis, those with lower scores of skill use had a signifi-

. cantly higher risk of CAG than those who with higher scores of skill use (odds ratio, 2.36; 95%
CI, 1.19-4.81). Age, decreased BMI were also significantly associated with higher risk of CAG.
Other psychosocial job variables did not reach at significance level (p>>0.05).

Conclusion : Qur finding suggested that skill underutilization, which is one of the key di-
mensions of the job strain model, is associated with the development of CAG. The findings
may be explained by decreased regenerative ability of gastric mucosa or greater vulnerability
to Hericobactor pylori infection through decreased immune functions associated with psycho-
logical strain.
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53 Norito Kawakami®, Takashi Haratani®, Fumio Kobayashi®,
Masao Ishizaki®’, Takeshi Hayashi®, Osamu Fujita®,
Yoshiharu Aizawa™, Shogo Miyazaki®, Hisanori Hiro®,
Shuji Hashimoto', Shunichi Araki'®
Job Stress in Japan: Empirical Evidence from a Large-scale Study
Work, Stress, and Health '99: Organization of Work in a Global Economy,
Abstracts, 248, Baltimore, 1999

Summary Japan has been paid much attention because of its collective culture, dis-
tinctive management style and a recent social concern on "karoshi” (death from overwork).
Recently, the Japan Work Stress and Health Cohort Group completed a baseline survey of
25,000 employees in Japan. This paper reviews empirical findings from this large scale study,
and to clarify a possible difference in job stress and its effects between Japan and Western -
countries (mainly the U.S.). *

Study subjects were:employees working at ten worksites in Japan. A total of 25,000 em-
ployees completed a questionnaire concerning job stressors, psychological distress, past
histories and past sick absence. The baseline questionnaire included two sets of job stressor
scales: five scales of the Job Content Questionnaire (JCQ) as well as 15 scales from the
NIOSH Generic Joh Stress Questionnaire.

Results of this study indicated that job demands and job overload were almost similar
to those reported from U.S. and Canadian working populations; job control, supervisor sup-
port and coworker support were lower In our sample of Japanese workers. Occupational
distributions of job demands and job control in our study were almost similar to those re-
ported in the U.S. QES in 1969, 1972, and 1977. There were some exceptions - male machine
operators’ job demands were less in our sample than in the QES data. Our study also found
that the demands-control model was significantly associated with depression in male employ-
ees. The effort/imbalance model, a combination of high job demands and high job insecurity,
predicts worker strain, was also significantly associated with depression in male and female
workers. Support from supervisor and coworkers significantly and negatively correlated with
depression in male and female workers, which is also consistent with previous U.S. data. In
addition, we also found that Japanese workers had greater levels of depression and lower lev-
els of satisfaction than U.S. workers.

Overall, results from this study suggests a possible difference in perception of job
stressors and expression of emotions between Japan and U.S. These findings might be ex-
plained by Japanese management style and culture.
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54 Akiko MikiV, Hiroshi Kurita"’, Takashi Haratani®, Norito Kawakami®
Fumio Kobayashi®’, Masao Ishizaki®, Takeshi Hayashi®, Osamu Fujita
D Yoshiharu Aizawa®, Shogo Miyazaki®, Hisanori Hiro™
Shuji Hashimoto™, Shunichi Araki®
Job Stress in Japanese Hospital Nurses: Comparison with Other
Occupations
Work, Stress, and Health ’99: Organization of Work in a Global Economy,
Abstracts, 161, Baltimore, 1999

Summary To clarify characteristics of job stress in nurses, we examined the differ-
ences of job stress between nurses and other female workers. We conducted a survey of nurses -
at four general hospitals using a self-administered questionnaire. Seven job stressors (job
control, quantitative workload, variance “in  workload, cognitive demands, skill
underutilization, role ambiguity and role conflict), individual factors (age, job title, etc.), so-
cial supports, stress reactions (depression, job satisfaction, occupational accidents and sick
leave) were measured by the NIOSH Job Stress Questionnaire. The Japan Work Stress and
Health Cohort (JWSHC) Study Group conducted the baseline survey in various occupations.
We selected female clerks and production workers from the JWSHC Study and compared
nurses with them. A total of 1,414 women (957 nurses, 280 clerks and 177 production workers),
aged 19 to 60 years (mean=32.0, SD=9.6), were subjects to the final analyses.

Oneway analyses of variance revealed that there were significant effects of occupational
differences on 7 job stressors, social supports, stress reactions (p<(0.05). 1) Nurses had the
highest scores of quantitative workload, variance in workload, cognitive demands and role
conflict, clerks had the lowest scores. 2) Nurses had the lowest scores of role ambiguity,
clerks had the highest scores. 3) Nurses had received highest social supports, production
workers had received lowest. 4) Nurses had the highest scores of job satisfaction, production
workers had the lowest scores. 5) Nurses had the highest scores of depression, clerks had the
lowest scores. 6) Nurses had the shortest sick leave days, clerks had the longest days. 7)
Nurses had the highest rate of accidents, clerks had the lowest rate.

The results suggest that nurses are exposed to high job stressors (quantitative work-
load, variance in workload, cognitive demands and role conflict), but receive high social
supports at the same time. Further, they have high risk of accidents and high depression
scores. These findings indicate that reduction of job stressors may promote health and well-
being of Japanese hospital nurses.
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55 Satoru Shima'’, Nobuo Kuroki®’, Takashi Haratani®, Minoru Arai®
Lumie Kurabayashi®
Workers’ Compensation and Work Stress in Japan
Work, Stress, and Health °99: Organization of Work in a Global Economy,
Abstracts, 10, Baltimore, 1999

Summary One of the most typical example of workers' compensation and work stress
1s Karoshi, death due to overwork. "Karoshi” was first proposed in the early eighties, not as
a medical term but as a social term. Since then many compensation claims have been seen as
a possible Karoshi case, although very few cases have been certified as Karoshi. It is only re-
cent that the Ministry of Labor has officially recognized the existence of Karoshi. Karoshi is
now an established term in the field of workers’ compensation. In spite of that recognition
long working hours are still widely seen in Japan.

Following Karoshi, very recently ”Karojisatsu” has received a great deal of attention in
public. Karojisatsu means suicidal attempt due to overwork. Karoshi cases are likely caused
by cardiovascular diseases, whereas most Karojisatsu cases are likely caused by depression.
Until now there have been b cases in the private sector and 10 cases in the public sector which
were certified as Karojisatsu. In addition, there have been two cases in the private sector re-
sulting in civil trials where the employers were found guilty of neglecting long working hours
as a possible harmful factor related to employees’ health.

Thus, workers’ compensation and work stress is one of the major issues in the field of
occupational health in Japan. Various countermeasures will be described.

Y Tokyo Keizai University

D Department of Psychiatry, Sakura Hospital, Toho Unwerszty

¥ National Institute of Industriel Health .

¥ Department of Psychiatry, Juntendo University School of Medicine

56 Akinori NAKATAY, Takashi HARATANIV, Lumie KURABAYASHIY,
Akiko MIKI®, Norito KAWAKAMI®, Hiroyuki SHIMIZU?
Effects of Shift Work on Sleep Quality in Japanese Factory Workers
First International ICOH Conference on Psychosocial Factors at Work,
Abstracts, 165, 1998.

Summary To assess and compare the quality of sleep and sleep symptoms between
sh1ft and non-shift workers in Japanese male factory workers, a self-administered question- .
naire concerning sleep, work schedule, demographic information and possible relational
factors was distributed to 559 shift and 1,365 non-shift workers (aged 18 to 60, mean 34 years)
in an electric equipment manufacturer company. The questionnaire of sleep comprises 17
questions and each answer was rated on a four or five point scale. The subjects were asked for
daily length of sleep, length of time to fall asleep, sleep interruption, wake up too early, sleep
satisfaction, dozing or napping in daytime, be absent or late on work by oversleeping, con-
sumption of nicotine and caffeine-containing substances, medications, and frequency of sleep
symptoms within a month such as difficulties in sleep onset, sleep interruption, waking up too
early and overly sleeping. :

The shift workers showed significantly longer duration of daily sleep time, longer time
to fall asleep, increased frequencies of waking up too early, sleep interruption, sleep dissatis-
faction and be absent or late on work by oversleeping compared to the non-shift workers
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(p<0.05, Mann-Whitney U-test); however, consumption of nicotine and caffeine-containing
substances was lower in the shift workers. Also, the shift workers showed significantly higher
incidence of difficulties in sieep onset, sleep interruption, waking up too early and overly
sleeping (p<C0.05).

The results revealed that shift workers have lower quality of sleep and higher sleep
symptoms than non-shift workers. Effective strategies should be carried out to improve sleep
quality of shift workers.

Y National Institute of Industrial Health

D Department of Mental Health, School of Health Sciences and Nursing,

Graduate School of Medicine, University of Tokyo
¥ Department of Public Health, Gifu University School of Medicine

57 Akinori NAKATAY, Noriyuki KAWAMURA®, Takashi HARATANI",
Norito KAWAKAMI®, Osamu FUJITA®, Fumio KOBAYASHI®, Shunichi
ARAKI®, Akiko MIKI", Toshio ISHIKAWA®
Effects of Coping Style on CD4* T Lymphocyte Subpopulations in
Japanese Male Workers
The Fifth International Congress of Behavioral Medicine, Abstracts, 98,

1998.

Summary To clarify the effects of coping style on two major CD4" T lymphocyte
subpopulations, i.e., CD4*CD45RA* and CD4*CD45RO* T lymphocytes in Japanese male
workers, a cross sectional survey was conducted of 160 non-shift workers, aged 22 to 5% (mean
42) years without a history of allergy and smoking. Coping siyle was assessed using the
Japanese version of the Stress and Coping Inventory (Rahe, 1994).

Numbers of CD4*CD45RA™ and total CD4™ T lymphocytes were significantly higher in
the lower wishful thinking group (n=66) than the higher one (n=94). The number of CD4"*
CD45RA* T lymphocytes was inversely correlated with the score of “wishful thinking” after
controlling for age (partial correlation coefficient; r=-.194, p=.014).

The findings suggest that the differences in coping style to stressor modulate some
aspects of CD4"CD45RA* T lymphocytes in Japanese male workers. Further study will be nec-
essary to clarify the relationships between the coping style and the immune system.
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58 Akinori NAKATA?Y, Takashi HARATANIY, Norito KAWAKAMI?®, Akiko
MIKI®, Lumie KURABAYASHIY, Fumio KOBAYASHI",
Shunichi ARAKI®, Hiroyuki SHIMIZUY
Association of Job Stressors with Sleep Quality in Japanese Factory
Workers
Work, Stress, and Health *99: Fourth Conference on Creating Healthier
Workplaces;, APA-NIOSH Joint Conference, Abstracts, 142, 1999.

Summary To clarify the association of job stressors with sleep habits and symptoms,
a cross-sectional study was conducted of 974 male Japanese white-collar day workers in an
electric equipment manufacturer company {(aged 20 to 59, mean 37 years). Perceived job
stressors, i.e., psychological job demand, job control, worksite social support and job strain
(demand,”control), were assessed using the Japanese version of the JCQ. The questionnaire
of sleep comprises 11 questions of sleep habits (daily sleeping hours, time to fall asleep, awak-
_ening during sleep, early morning awakening, sleep well at night, sufficiency of sleep, dozing
or napping in daytime, excessive daytime sleepiness at work, be absent or late from work for
oversleeping, use of medication to help sleep, and sought medical help for sleep problem) and
4 questions of sleep symptoms {difficulty falling asleep, difficulty staying asleep, early final
awakening, and excessive sleep). The partial correlation coefficients were calculated between
job siressors and sleep variables adjusted for age, smoking and drinking habits, caffeine con-
sumption, and physical exercises; only the results statistically significant (p<{0.05) are listed.
Job strain was positively correlated with early morning awakening, excessive daytime sleepi-
ness at work, and early final awakening; in contrast, daily sleeping hours, sleep well at night,
and sleep sufficiency were inversely correlated. Job control was inversely correlated with time
to fall asleep, awakening during sleep and early morning awakening and positively correlated
with sleep well at night. Job demand was inversely correlated with daily sleeping hours, time
to fall asleep, and sleep sufficiency. Worksite social support was positively correlated with
sleep well at night and dozing or napping in daytime. The results suggest that job stressors
are closely associated with sleep habits and symptoms of male factory workers. Effective
strategies should be carried out to raise job control and worksite social support, and reduce
job demand and job strain.
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59 Takeshi TANIGAWAY, Shunicht ARAKIV, Akinori NAKATA"Y,
Fumihiko KITAMURA?®Y, Masashi YASUMOTOV, Susumu SAKURAI?,
Takahiro KIUCHI®
Increase in Memory (CD4"CD29~ and CD4*CD45RO*) T and Naive
(CD4*CD45RA*) T-cell Subpopulations in Smokers
Archives of Environmental Health, 53 (6), 378-83, 1998

Summary To examine the effects of smoking on lymphocyte subpopulations, we

— 139 —



measured CD4" T cell subpopulations (i.e., CD4*CD29", CD4"CD45RO*, and CD4"CD45RA"
cells); CD8* T-cell subpopulations (i.e., CD8"CDl1la* and CD8*CD11b" cells); and natural kil-
ler cell subpopulations (i.e., CD16*CD57-, CD16*CD57", and CD16-CD57” cells) We measured
these subpopulations, together with total CD4* T, total CD8* T, total CD3* T, B (CD19%), and
total lymphocytes, in 10 male heavy smokers, 38 light-to-moderate smokers, and 33 male non-
smokers. The mean ages were 30 y, 31y, and 32y, respectively, and did not vary significantly
among the smokers. CD4*CD29* and CD4*CD45R0O~ (memory T) cells in heavy smokers were
significantly more numerous than those in light-to-moderate smokers and nonsmokers. Also,
these memory T cell subpopulations were significantly more numerous in light-to-moderate
smokers than in nonsmokers. The number of CD4"CD45RA* (naive T) cells was significantly
larger in heavy smokers than nonsmokers; numbers of CD4"CD46RO* T and CD47CD29* T
cells (memory T cells) were significantly correlated with daily cigarette consumption.
Numbers of CD3* T, CD4"' T, CD19* B, and total lymphocytes in heavy smokers were signifi-
cantly larger than in nonsmokers. There were significantly more CD3* T, CD4" T, and total
lymphocytes in light-to-moderate smokers than in nonsmokers. The number of CD4™ T lym-
phocytes in heavy smokers were significantly larger than in light-to-moderate smokers.
Perhaps CD4* T cell subpopulations, especially memory T cells, are most susceptible to the ef-
fects of smoking on lymphocyte subpopulations.
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60 Takeshi TANIGAWA?Y, Shunichi ARAKIV, Fumihiro SATA", Akinori
NAKATA"V, Takaharu ARAKI®
Effects of Smoking, Aromatic Amines, and Chromates on CD47 and
CD8* T Lymphocytes in Male Workers
Environmental Research, Section A 78, 59-63, 1998

Summary To examine the effects of smoking, aromatic amines (AAs), and chromates
(CRs) on T lymphocyte subpopulations, we measured CD3*, CD4", and CD8" T lymphocytes
in the peripheral blood of 33 nonexposed workers, 25 AA-use workers, 27 AA-production
workers, and 19 CR workers (all subjects were males). The number of CD4* T lymphocytes in
smokers of nonexposed workers was significantly larger than that of the nonsmokers; also,
the numbers of CD4* and CD3™ T lymphocyties in smokers of each group of AA-production
and CR workers were significantly smaller than those in nonsmokers of nonexposed workers;
the number of CD8* T lymphocytes in nonsmokers of CR workers was significantly smaller
than that in smokers of nonexposed workers. This cross-sectional study suggests that (1)
smoking increases CD4* (and CD3") T lymphocytes in all categories of workers except for CR
workers; (2) exposure to CRs and AAs decreases CD4" (and CD3*) T lymphocytes; (3) the
magnitude of decrease in CD4* T lymphocytes is large among CR workers, intermediate
among AA-production workers, and small among AA-use workers regardless of smoking
status; and (4) exposure to CRs also decreases CD8™ T lymphocytes.
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61 Takeshi TANIGAWA?Y, Shunichi ARAKI"Y, Akinori NAKATAY,
Susumu SAKURAI®, Akiko MIKI®
Effects of Smoking and Japanese Cedar Pollinosis on Lymphocyte
Subpopulations
Archives of Environmental Health (in press), 1999

Summary  Approximately 10 to 30% of Japanese people suffer from Japanese Cedar
(Cryptomeria japonica) pollinosis in the spring. No epidemiological study has shown its
effects on lymphocyte subpopulations. To examine the effects of smoking and Japanese Cedar
pollinosis on lymphocyte subpopulations, we used flow cytometry to measure CD4* and
CD8" T lymphocyte subpopulations, natural-killer cell subpopulations, B (CD19*) lympho-
cytes, and total Iymphocytes in 61smokers and b1 nonsmokers. Some of these individuals had
histories of pollinosis during November 1993-an off-season for Japanese Cedar pollination.
Our findings suggest that (a) CD4* T lymphocyte subpopulations (ie., CD4*CD29*, CD4*
CD45RA™ and CD4*CD45RO " celis), together with total CD4* T, total T (CD3*) and total lym-
phocytes were increased by the effects of smoking, (b) CD8dim*CDlla* T, and CD8 CD11bh*
T, and CD67*CD167 natural killer cells, together with total CD8*CD1la* T and total CD8* T
lymphocytes, were increased by the effects of pollinosis on smokers, even though no lympho-
cyte subpopulations were increased by only the pollinosis effects; (¢) CD4*CD2%* T and
CD8dim*CD1l1a™ T lymphocytes were increased by the effects of smoking on pollinosis: and
(d) CD4*CD29* T and CD4*CD45RO* T lymphocytes, CD8dim *CD11a* T, and CD8*CD11b* T
lymphocytes and CD577CD16" natural killer cells, together with total CD4* T, total T (CD3™),
total CD§*CD11a”, total CD8" T, and total lymphocytes, were increased by the combined ef-
fects of smoking and poilinosis.
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62 Lumie KURABAYASHIV, Yoshiaki KATSUDA®, Fumitaka NODA®,
Mitsuru SUZUKI®, Hidehiko KURAMOTO?® and Hiroaki OTA®
RISK MANAGEMENT ON PSYCHIATRY FOR JAPANESE
EXPATRIATES WHO ARE WORKING ABROAD
Symposium : Work, Health and Family, The XVI Congress of the World
Association for Social Psychiatry, Vancouver, 1998, Book of Abstracts
39p,

Summary [Background] With the internationalization of Japanese enterprises, the
number of Japanese employees who are required by their firms to live overseas has increased
for several years. In 1996, about 300,000 employees of Japanese companies and their family
members are living abroad. Some of them found it difficult to adapt to their new environment
without adequate social support; some even commit suicide.

[Objective] The purpose of this study is to find a better way of crisis intervention for the
expatiriates showing psychiatric symptoms abroad where medical services are insufficient.

[Materials and Methods] Two typical cases are studied. One is the case where crisis in-
tervention worked so well that the patient recovered in a few months, while the other ended up
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in suicide without consulting a psychiatrist. The two cases will be compared on when and how
the co-workers noticed the patients, how they referred the patients to the psychiatrists, how
they made decision for returning the patients to Japan, how they took care of the transporta-
tion of the patients.

[Results and Conclusion] The available networks for referral to the psychiatrists were
totally different between the two cases. On the bases of this study, a model of support system
for expatriates is shown.
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63 Lumie KURABAYASHI and Takashi HARATANI
Workplace Stress Management to Promote Employees’ Health in Japan
Symposium : Stress at Work, Second World Congress on Stress,
Melbourne, E-Book of Abstract, 1998

Summary : National surveys on the state of employees’ health are conducted every
five years by Ministry of Labour. The subjects of one of these surveys in 1992 were 16,000 em-
ployees of 12,000 worksites sampled nationwide according to classification of industries and
numbers of employees.

According to these surveys, more than half of the employees (50.6% in 1982, 55.0% in
1987 and 57.3% in 1992) had strong anxieties, worries and stress concerning their job or work-
ing life. These number has been increasing. Only 14.5 % of the companies less than 30
employees, however, took no measures o promote mental health for their employees, while
60.5% of the companies more than 5,000 employees did. The most common excuses of compa-
nies which had no measures were that they did not know what to do, they could not find good
professionals or they did not afford to hire them.

Stress management is more and more important in worksites. Good stress management
in worksite is considered to be effective to prevent the workers against physical and mental
disorders and to promote their health and well-being. To promote health for the employees in
small-sized companies which are the majority in number, it is important to advise the compa-
nies to adopt plans for stress management with low costs. Stress management training for the
managers and all employees are recommended. Training for professionals in worksite is also
important.

National Institute of Industrial Health

64 Lumie KURABAYASHI*, Takashi HARATANI®, and Akinorit NAKATA"
Official Guidelines and Services to Promote Workers Health in Japan
Symposium : Stress Management Strategies at Work in Japan, Work
Stress and Health 99 : Organization of Work in a Global Economy,
Baltimore, Book of Abstracts, 1999

Summary According to the Industrial Safety and Health Law in Japan, in a company
more than fifty workers, the employer must nominate a doctor as an occupational physician

142 —



(OP). The role of OPs is to manage health care. They are supposed to plan and assess various
aspects of health care. They put medical health examination into practice. They do health
counseling based on the examination and referral to hospitals if necessary. Also, they are in
charge of risk assessments in working environment. OPs do them with the help of health care
nurses and other staffers to keep workers against strain and disorders.

Nowadays, the risks of job stress have been increasing because of the changes in the
worksite due to aging of workforce, innovation in technology, downsizing, etc. Based on these
changes, the aim of the work of the health care staffers focuses not only prevention and ther-
apy of occupational diseases, but also promotion of physical and mental health for each
worker.

One of the new health care guidelines called Total Health Promotion Plan (THP) in
workplace was made in 1988 by Ministry of Labour (MOL). On the THP, QOPs give suitable
physical training programs and advices for each worker to promote his/her health based on
his/her health examination. Other health service staffers in each company provide psychologi-
cal and nutritional counseling according to each worker’s request. One of the other guidelines
to make " comfortable working place” to reduce job stressors is shown by MOL in 1992.

A problem is that small-sized companies cannot afford to follow these guidelines due to
lack of budget and health service staffers. To promote the workers’ health in these companies,
MOL promote to establish regional industrial health service centers. The first one is estab-
lished in 1993 and now there are 473 centers all over the nation. Workers can get advices for
their health and health service staffers can get information, advices and counseling about oc-
cupational health with free of charge to improve their working place.

To follow these guidelines and to make use of these services, it is expected to promote
workers' health against job stress

* National Institute of Industrial Health

65 Lumie KURABAYASHI*
Tanshin Funin : To Go to Take up a Post Without His/Her Family, and
Kaigai Funin : To Go and Work Abroad as a Japanese Expatriate
Encyclopedia of Clinical Psychiatry, Ed. by M. Matsushita, Vol.18 :
Mental Health for Family, School, Workplace and Community, 295-304p,
Tokyo, Nakayvama, 1998

Summary In Japan, two hundred and fifty-four thousand employees went to take up
a post without their family in 1994. More than seventy percent of them are in their forties and
fifties. In the matter of Japanese expatriates, 290 thousand employees of companies and 23
thousand public servants were working abroad in 1996. Some of them find it difficult to adapt
to their new circumstances. Some come to have mental disorders and some even commit sui-
cide. In this paper, job stress, job strain and other factors are outlined on the basis of the
NIOSH job stress model and the demand-control model by Karasek. In a case study, prefer-
able management for both the employees and their family for promoting their mental health
ig discussed. Risk management in cases of emergency is also mentioned.

" National Institute of Industrial Health
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66 Lumie KURABAYASHI”
Managers
Handbook of Occupational Mental Health, Ed. by M Kato and Japanese
Society of Occupational Mental Health, Vol. 2 : Practice of Occupational
Mental Health, 620-629p, Tokyo, Nakayama, 1398

Summary In the questionnaire survey done in 1994 on 2,538 male employees in their
forties or older, the higher the GIHQ (general health questionnaire) score -12 of each em-
ployee- is, the lower the position in the company. Compared with those who worked in any
middle managerial position, the employees not in managerial positions had the highest score,
which indicates that they may have more mental health problems. The previous study in 1991
showed the same tendency. But thege results of cross-sectional studies cannot lead to the con-
clusion that managerial positions are less stressful. Several studies showed that managers
have a stronger tendency to a type A behavioral pattern than those who are not managers.
The stressors in each managerial position level are shown and the typical cases of managers
in each level are studied from the standpoint of stress management. The characteristics of
managers at the time of business recession and when working abroad are also discussed.

* National Institute of Industrial Health

67 Lumie KURABAYASHI
Why do I have to be bullied?
Someliers for mental health: diagnosis and advice of twenty-eight psychia-
trists, Ed. by A. Fujinawa, 3-12p, Tokyo, Kobundo, 1998

Summary This case study is that of a fourteen-year-old Japanese girl who had en-
joyed living six years in Canada from the age of six to twelve. She had accompanied her father
who works for a Japanese trading company. She returned to Japan with her family two years
ago and entered a private junior high school for girls. Her father, however, went to take up a
post in South America without his family soon after she entered the junior high. In her class,
she had difficulty in making friends even though she can speak Japanese perfectly. She ex-
pressed her opinions frankly even when she criticized some of her classmates. Several months
had passed and she found herself bullied by her classmates. She was ignored by them. Her
sneakers were taken and found in a dust box & few days later. One morning she found her
desk covered with glue. Soon she sometimes became absent from school and finally she did not
want to go to school any more. At first her mother came alone to the out-patient psychiatry
ward of a hospital to seek counseling. Later she accompanied her mother. Her ways of think-
ing and behavior sometimes look like those of Canadians, and sometimes like those of
Japanese. The counseling process is aimed at helping her to look for her own cultural identity.
Finally she decided to quit her school and choose an American school. This case shows typical
problems confronting Japanese expatriates who work abroad with children about eleven or
twelve years old, which seem to be a critical age at which to realize their own cultural identity.

National Institute of Industrial Health '
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68 Susumu SAITO
Recent advances in display technology and visual ergonomics
Proceedings of the 5th International Display Workshops, 811-814, 1998

Summary In general, the developments of technology occasionally bring both the ad-
vantages and the disadvantages for human existence. The technology may improve the quality
of human life but may sometimes create obstacles to health and safety as the results. In the
1980's, the visual display terminals (VDT) symbolised by cathode ray tube (CRT) displays
were introduced in many workplaces world-widely. Scon thereafier, an upsurge in reported
cases of related health problems, such as musculoskeletal disorders and visual fatigue or eye-
strain, was seen in the offices and factories in many countries. Recently, a new wave of
information displays for VDT use is being introduced in the offices, lactories and even in the
homes. The large-size CRT and the flat panel display (FPD) or portable PC with FPD are the
most remarkable features in modern workplaces with VDTs, ‘

In this paper, firstly, visual ergonomics considerations through the physiclogical analy-
ses of VDT operations are described; and secondly, the ergonomic aspects of the new wave of
" information displays for VDT use are discussed by introducing the experimental evidences.
National Institute of Industrial Health

69 Susumu SAITO, Hiroshi JONAI and Maria Beatriz G. VILLANUEVA

Ergonomic aspects of recent advances in display technology
The 11th Korea-Japan Joint Conference on Occupational Health, Program
& Abstracts, 50, 1998

Summary The introduction of new technologies into workplaces should be carefully
congidered from the ergonomic viewpoints. Recently, a new wave of information displays for
visual display terminal (VDT) use is being introduced in the offices, factories and homes. The
large-size cathode ray tube (CRT) and the flat panel display (FPD) or note-PC with FPD are
the most remarkable features in modern workplaces with VDTs.

The use of large-size CRT screen might relate to an increase in visual comfort by enlarg-
ing the user interface for information display. On the other hand, a shorter viewing distance
and an increased upward gaze are inevitably caused when large-sized CRT's are placed on top
of traditional office desks. Upward gazing is well known as one of the most undesirable draw-
backs of VDT work from the viewpoint of visual ergonomics.

The use of note-PC with FPD in the workplace offers a number of advantages over the
desktop PC from the ecological viewpoint. On the other side, FPDs have also many ergonomic
disadvantages in terms of visual fatigue and constrained working posture among operators.
The distinctive working posture using note-PC with FPDs was observed to be a remarkably
short viewing distance and a forward inclination of the trunk and head/neck with higher neck
muscle activities as shown by electromyography. Furthermore, the subjective complaints
among FPD users were greater than among CRT. The recent rapid introduction of note-PC
with FPD in various workplaces has the potential to accelerate physical discomforts in VDT
workers.

National Institute of Industrial Health
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70 Maria Beatriz G. VILLANUEVA, Hiroshi JONAI and Susumu SAITO
The human factors of note PC: Evaluation of posture and muscle activities
Proceedings of the 5th Pan-Pacific Conference on Occupational
Ergonomics, 84-87, 1998

Summary Posture, muscle load, subjective complaints and performance while using
the PC-FPDs (Flat Panel Displays) were compared with the desktop computer. Ten subjects,
5 males and 5 females, performed a text-entry task for 5 minutes using each of the 5 types of
personal computers {1 desktop PC and 4 PC-FPDs). Results showed lower viewing and neck
angles, forward trunk inclination and shorter viewing distance for the PC-FPDs. Higher neck
muscle activities were seen for PC-FPDs. Increasing discomfort and difficulty of keying for
smaller PC-FPDs were noted. Performance was significantly lower for smaller PC-FPDs. The
findings show that a guideline specific for PC-FPD use 1s needed because its ergonomic attrib-
utes are different from the desktop.

National Institute of Industrial Health

71 Hiroshi JONAIY, Maria Beatriz G. VILLANUEVAY,
Naomi HISANAGA?"Y, Midori SOTOYAMA?"Y, Satoru UENOY,
Eiji SHIBATA®, Michihiro KAMIJIMA®, and Susumu SAITO"V
The effect of a back belt on torso motion and relief of low back pain
Proceedings of the 5th Pan-Pacific Conference on Occupational
Ergonomics, 148-151, 1998

Summary This study evaluated the effects of a newly developed back belt on the torso
motion and on the relief of low back pain of workers at an express package delivery company
and at construction sites where the incidence of low back injury was high. This study sug-
gested that this back belt could be useful for tasks with high velocity bhody motion like in the
package delivery company. Back belts may be one of the practical measures in relieving low
back pain in censtruction workers.

" National Instiiute of Industrial Health

2 Department of Hygiene, Nagoya University School of Medicine

72 Maria Beatriz G. VILLANUEVA, Hiroshi JONAI and Susumu SAITO
Ergonomic Aspects of Portable Personal Computers with Flat Panel
Displays (PC-FPDs): Evaluation of Posture, Muscle Activities, Discomfort
and Performance
Industrial Health 1998, 36, 282-289

Summary The advent of compact and lightweight portable personal computers has of-
fered its users mobility. Various sizes of PC-FPDs can now be seen in the occupational setting
as an alternative to the desktop computers. However, the increasing popularity of this rela-
tively new technology may not be without any accompanying problems. The present study was
designed to evaluate the use of PC-FPDs in terms of postural changes, muscle load, subjective
complaints and performance of the subjects. Ten subjects, 5 males and 5 females, were asked
to perform a text-entry task for b minutes using each of the 5 types of personal computers —
1 desktop and 4 PC-FPDs of various sizes. Results showed that the posture assumed by the
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subjects while using the PC-FPDs was significantly more constrained than that assumed dur-
ing work with the desktop computer. Viewing and neck angles progressively lowered and the
trunk became more forward inclined. The EMG results also revealed that the activities of the
neck extensor in PC-I'PDs were significantly higher than in the desktop computers. Trends of
increasing discomfort and difficulty of keying with the use of smaller PC-FPDs were noted.
Performance was significantly lower for smaller PC-FPDs. This study shows that PC-FPD’s
have ergonomic attributes different from the desktop computer. An ergonomic guideline spe-
cific for PC-FPDs users is needed to prevent the surge in health disorders previously seen
among desktop computer users.

73 Hiroshi JONAI , Maria Beatriz G. VILLANUEVA
Electromagnetic Fields in the Workplace
Journal of Flasma and Fusion Research 1999, 75, 536-44

Summary The review covers the extremely low frequency electromagnetic fields
(ELF/EMF) in workplaces. The exposure levels and epidemiological studies on cancer, the
health effects of working with VDTs (visual display terminals) and malfunction of cardiac
pacemakers are described. The association of the EMF exposure and cancer or disorders
from VDT work cannot be considered conclusive. The information of the exposure level and
effect of EMF on a cardiac pacemaker should be disseminated in workplaces. Risk communi-
cation program on EMF is urgent for countermeasure against worker anxiety.

74 Japan Online Information Retrieval Users Group Life Science Section.:
Kyoko Sato*, Hitoshi Kubota, Mariko Shitare™*, Keiko Yoshino***, et al.
Examining PubMed : Its evaluation and appropriate usage from online
searchers’ viewpoint
The Journal of Information Science and Technology Association, Vol. 49,
34-42, 1999

Summary Life Science section members in OUG, Japan Online Information Retrieval
Users Group, evaluated the function and contents of PubMed, a free Medline by NLM avail-
able on the Internet, comparing with one of commercial Medline Web products, DataStar Web,
from online searchers’ viewpoint. We investigated it using same search topics, same search
items, search strategy save function and other functions. As a result, we ensure that PubMed
" is a user-friendly database as same as DataStar Web. However, PubMed should be used on the
understanding its function and contents. We recommend it depending on search purpose for
appropriate use, since PubMed is the in-process database of Medline, which differs data dis-
play orders, data contents and so on.

* Pfizer Pharmaceuticals Inc.
** KMK DigiTex Co, Lid.
*** Yoshitomi Pharmaceutical Industries, Lid.
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75 Tsutomu OKUNQ
The Lens Infrared Action Spectrum for Cataract
A Study Based on a Thermal Model
International Symposium and Workshop on Measurement of Optical
Radiation Hazards at the National Institute of Standards and Technology,
September 1-3, 1998
Final Symposium Program and Book of Abstracts, pl 9

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

The temperature rises induced in the human eye by optical radiation of different wave-
lengths were calculated on the basis of a mathematical model. An action spectrum for
cataract formation was derived from the temperature rises in the lens.

It is shown that the action spectrum is almost flat over the IR-B and IR-C regions but
in the visible and IR-A regions it has complicated structures corresponding to those in the
spectral absorption of the ocular media.

76 Tsutomu OKUNO, Jun OJIMA, Hiroyuki SAITO
The intensity of ultraviolet radiation emitted by ares of CO . arc welding.
Safety & Health Digest 44(7), 26-31, 1998

Summary In the workplace a large number of workers develop keratoconjunctivitis
due to the ultraviolet radiation emitted from welding arcs. We measured the intensity of ultra-
violet radiation for CQ. arc welding (MAG welding), which is commonly employed in Japan.

Using a welding robot, the arc was struck and maintained on a plate of mild steel for 10s
as it moved 5 cm horizontally. Ultraviolet radiation was measured at an angle of 45° above
and 2 m from the arc by an instrument conforming to the recommendation of the ACGIH. The
direct radiation from the arc or the total radiation including reflection from around the arc
was measured both with and without the use of occculters with a hole. The wire employed was
solid or flux-cored, 1.2 mm in diameter, and the arc current was 120-300 A.

The ultraviolet effective irradiance at 2 m from the arc was in the range 39.7—374 u W
/em?® under the study conditions. The permissible exposure time per day for this irradiance is
only 8.0—76 s. Thus, CO: arc welding emits a high level of ultraviolet radiation, which is suf-
ficient to cause keratoconjunctivitis.

77 Il Je YU*, Young Hahn MOON", Kiyoshi SAKAI™",
Naomi HISANAGA™**, Jung DuckPARK™""" and
Yasuhiro TAKEUCHI*****
Ashestos and Nonasbestos Fiber Content in Lungs of Korean Subjects with
no known Occupational Asbestos Exposure History
Environment International, Vol. 24, 293-300, 1998

Summary To provide an estimation of asbestos exposure among normal Koreans and
a criterion for determining occupational asbestos exposed diseases, pulmonary fiber contents
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of both asbestos and nonasbests types were evaluated in 20 Korean subjects with no known
occupational history of asbestos exposure. Pulmonary fiber contents were analyzed by
transmisson electron microscopy with energy dispersive X-ray analysis after using the low
temperature ashing procedure. Chrysotile fiber (65.5%) was the major fiker type found in the
lungs of Korean subjects. Asbestos fiber concentrations found in males and females were 0.30
x 10° fibers/g of dry lungs and 0.15 x 10° fibers/g of dry lungs, respectively, showing a geomet-
ric mean concentration of 0.26 x 10° fibers/g of dry lung tissue. Non-asbestos fiber contents
found in males and females were 8.02 x 10° fibers/g of dry lungs and 7.85 x 10° fibers/g of dry
lungs, rspectively, with a geometric mean concentration of 7.98 x 10° fibers/g of dry lungs.
There was no difference in asbestos content in lungs among various age groups. Comparing
these results with Japanese male (2.11 x 10° fibers/g of dry lung) and female subjects (1.38 x
10° fibers/g of dry lung) , Korean male and female subjects had much less asbestos in their
lungs.
* Korea Industrial Safety Corporation
** Nagoya City Public Health Research Institute
*** Division of Research Planning, National Institute of Industrial Health
**** Department of Preventive Medicine, College of Medicine, Chung-Ang, University
*r*** Department of Occupational and Environmental Health, Nagoya University
Graduate School of Medicine

78 Kiyoshi SAKAI*, Naomi HISANAGA™”, Eiji SHIBATA*" ",
Akinort KOJIMA™ and Yasuhiro TAKEUCHI****
Types and Dimensions of Mineral Fibers in the Atmosphere and from
Lungs of Residents in the Urban Area
Jpn. J. Public Health, Vol. 45, 921-933, 1998

Summary  Objective:The objective of this study was to estimate the types and origin of

the mineral fibers in the lungs residents in the urbhan area.
Methods:Mineral fibers in the atmosphere from 21 urban areas were analyzed by direct
transfe-analytical transmission electron microscopy (ATEM). Lung tissues of 36 urban resi-
dents without occupational asbestos exposure were also analyzed by ATEM after low
temperature ashing. Measurement of dimensions of all types of mineral fibers, identification
of asbestos, and classification of nonasbestos fibers according to the combination of main ele-
ments were carried out.

Results . 1. Chrysotile, amosite, actinolite, tremolite and 11 types nonasbestos fibers
were found in both the lung tissues and the atmospheric samples. The fibers, mainly composed
of Al and Si, contributed 16.3% and 62.3% of the atmospheric samples and lung tissues respec-
tively. On the other hand, proportion of the fibers mainly composed of S and Ca were 43.7%
and 0.096 in the atmosphere and lung tissues respectively. Those fibers mainly composed of P
and Fe were 0.4% and 18.4% in the atmosphere and lung tissues respectively.

2. I'ifteen types of nonasbestos fibers were found exclusively in the atmosphere. The av-
erage proportions for ten of these were less than 0.5% each.

3. Crocidolite was found exclusively in the lung tissues.

4. No significant difference in the geometric mean of length and diameter of asbestos
was found between the atmospheric samples and lung tissues. Some types of nonasbestos fi-
bers had significantly larger length and diameter in the atmospheres than in the lung tissues
{(p<<0.01).

Conclusion : The results suggest that mineral fibers found in lung tissues could be
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classified into three groups on the basis of their behavior. 1) Some fibers, such as amphibole
asbestos and fibers composed of Al and Si, are inhaled from the atmosphere and remain in the
lung tissues for a long time. 2) Some fibers, such as those composed of S and Ca, are inhaled
from the atmosphere and eliminated from the lung tissues within a relatively short time. 3)
Some fibers found more in the lung tissues than in the atmospheres, such as those composed
of P and Fe, are suspected to be generated in the lungs.

* Nagoya City Public Health Research Institute
** Division of Research Planning, National Institute of Industrial Health
*** Department of Medical Technology, Nagoya University School of Health Sciences
**** Department of Cecupational and Environmental Health, Nagoyva Universily
Graduate School of Medicine

79 Mitsutoshi TAKAYA*®
Development of Measurement Method for Beryllium in Airborne Dusts By
Micellar Electrokinetic Chromatography (MEKC).

International Ion Chromatography Symposium ‘98 Final Program 108,
1998

Summary With micellar electrokinetic chromatography (MEKC), the separation of
deacetylacetonato-beryllium [Be(acac).]from acetylacetone was achieved and this separa-
tion carried oui beryllium analysis with capillary electrophoresis. Approximately 1 ppm of
beryllium in the final sample solution was determined by means of a separation and absorp-
tion detector with a 50 u«m capillary cell. Be (acac): is a promising reagent for absorption
spectrophotometry because its molar absorption coefficient, 32000 L mol™ em™, is very large.
As for same absorption wavelength of the complex and acetylacetone, the excess free ligand
must be removed from the measuring sample. An easy method for separating them is required
for beryllium analysis. Acetylacetone is a weak acid with keto-enol tautomerism in aquecus
solution. Acetylacetone and neutral Be (acac). should there for be separated by capillary
zone electrophoresis (CZE) in a neutral or basic buffer solution as mobile phase. The pH and
temperature of the mobile phase were optimized, but separation in the CZE mode was inter-
fered with by a portion of the acetylacetone,which seems to be a neutral keto-form. It has the
same retention time as Be (acac) .. As a neutral spices separation method, MEKC with sodium
dodecy! sulfate (SDS) was tried and the separation was completed. The optimized pH value
and temperature of the buffer were pH8 and 15°C.

* National Institute of Industrial Health

80 Norihiko KOHYAMA®Y, Hiroko KYONO?Y, Noriko OTAKI®,
Toyoto IWATA®, Fumio SERITA", Yasushi SHINOHARA®,
Shizue KURIMORI®, Tadao TOYA*Y and Yoko ISHIHARA®
Study for risk assessment of fibrous minerals as asbestos substitutes
Environmental Research in Japan, Vol. 1, 82-1~42, Environmental
Agency, JAPAN (1997)

Summary Due to the carcinogenicity, asbestos has been substituted by other fibrous
minerals in industrialized couniries rapidly. However, many biomedical studies have pointed
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out that the fibrous minerals replaced asbestos are not always safe to human, Tt is now widely
recognized that the adverse health effects of a fibrous mineral should be evaluated by some
biological methods before it is used or even after it is used. This study intends to reveal the ad-
verse 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.

This report consists of following six papers :

Two new fiber samples (MG2 & PT2) were prepared and characterized : MG2 is micro-
glass wool having longer fiber length than that of the sample of MG1, and PT2 is potassium
hexa-titanate whisker having similar character to the sample of potassium octa-titanate
whisker (PT1) except the crystal structure and surface morphology. Their surface morpholo-
gies were observed by HRTEM: PT1 has an irregular rough surface but PT2 a smooth surface.
The surface morphology of fibers is considered to be an important factor affecting adverse
health effects as well as the fiber size and biopersistence.

Biopersistence of fiber samples were examined by two experiments of in vivo and in
vitro, and it was recognized that the biopersistence in vivo, both of excretion and solubility, is
very different depend on the fiber. It was concluded that the in vitro solubility experiments
using Gamble’s solution is effective to project the similar results to those of in vivo experi-
ments.

Lysozyme as basic protein, albumin as acidic protein and transferrin as iron binding
protein were incubated with 27 mineral fiber samples (JFM, asbestos, natural and synthetic
fibers) in three test solutions. The lytic activities and protein levels lowered in ion free distilled
water, while these indexes did not significantly decrease in phosphate buffer and Gamble’s so-
lution, a stimulated extracellutar fluid. These results suggested that the adsorption of fibers
with lysozyme, albumin and transferrin in test solutions depend on the diversity of character-
istics of the mineral {ibers.

Using culture cells (HL60, KB), we examined the growth inhibition caused by crocidolite
or amosite, in the hope to bring forth in vitro screening method. The growth of culture cells
was effected mainly at early phase of culture, and depended on the serum concentration of the
medium. The growth inhibition by cocidolite and amosite seems to be caused by the adsorp-
tion of growth factor(s) onto fiber surfaces. Further study is needed, for chrysotile and
silicon carbide fiber {SC1) seemed to cause strong inhibition and cell death.

We prepared the method to quantitate oxidative lord to cells (TBA-reactive substances),
production of which is thought to be one of carcinogenic action of the mineral fibers. Amosite
(40(g/cm*) induced high TBA-RS in the 2-day culture. ,

In animal study we examined the acute effects of two kinds of whisker samples of
potassium titanate (PT1 & PT2) on rats by a single intratracheal instillation. Both
histopathological and biochemical results confirmed that the same type of tissue lesions were
caused in lungs as those instilled TiO. whisker in the previous study. Tissue lesions caused by
PT1 were severer than those by PT2, which correlated with increase in the amounts of total
protein and LDH in BALF and cell counts. Biochemical analysis was performed on the
changes of cytokines and chemokines using the same samples from the previous experiment,
in which rats received one of the following materials : TO1, TOP, and Ams. The results con-
firmed over-expression of the m-RNA for eotaxin and MIP-? in the lungs treated with Ams
and TOI1, which correlated with the increase of eosinophils in the lungs. The above results
from animal studies suggest that surface shape of fibrous relates to cytotoxicity.

Y Division of Work Environment Evaluation, National Institute of Industrial Health,

Ministry of Labour
' Division of Hazard Assessment, National Institute of Industrial Health, Ministry of
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Labour
' Division of Health Effects Research, National Institute of Industrial Health, Mirustry

of Labour

 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

81 Yoko Ishihara, Norihiko Kohyama?®, Atsushi Nagai® and Jun Kagawa'
CELLULAR BIOLOGICAL EFFECTS AND A SINGLE
TRANSTRACHEAL INJECTION TEST IN THREE TYPES
OF WHISKER FIBERS
Inhalation Toxicology, 10 : 275-291, 1998

Summary Recentiy, various kinds of ashestos substitutes have been used over a wide
range of industrial applications. The dimensions of whisker fibers are similar to some forms
of asbestos, thus raising the concern of potential health effects for workers exposed in occu-
pational environments. In this experiment, we compared the in vitro activity in cellular assays
and the in vivo activity, focusing on lung inflammatory and fibrotic effects by a single
transtracheal injection test among three well-characterized whisker fibers. The geometrical
mean and SD of length (#m) and width {xm) and the numbers of fibers per microgram are:
silicon carbide whisker (SC1), 6.4=2.45, 0.30£1.58, 0.3 10° ; titanium oxide whisker (TO1), 2.1
+2.0,0.14%1.5, 0.63 X 10°; potassium titanate whisker (PT1), 6.0+2.0, 0.35=1.51, 0.51%10%). The
RAW 264.7 murine macro-phage-like cell line was used for target cells. UICC crocidolite and
TiQ; (rutile) particles were used as a positive and a negative control, respectively. Although
the 3 types of whiskers caused an increase in lactic dehydrogenase (LDH) transudation and
a decrease of cell viability at 24 h of incubation in a dose-dependent manner, there was no sig-
nificant difference found among the 3 kinds of whiskers. Tumor necrosis factor @ (TNF-a)
in the culture medium showed a plateau at 12 h in a dose-dependent manner up to 0.lmg/ml
conceniration of whiskers, and TOL induced about double the TNF-a of other

' Department of Hygiene and Public Health (1), Tokyo Women's
Medical College, Tokyo, Japan

® National Institute of Industrial Health, Kawasaki, Japan

8 Internal Medicine 1, Tokyo Women’s Medical College, Tokyo, Japan

82 Yoko Ishihara', Norihiko Kohyama® and Jun Kagawa'
CONTRIBUTION OF HUMAN PULMONARY
MACROPHAGE-DERIVED CYTOKINES
TO ASBESTOS-INDUCED LUNG INFLAMMATION
AND FIBROSIS
Inhalaction Toxicology, 10:205-225, 1998

Summary There have been reports on the induction of production of tumor necrosis
factor (TNF) a and interleukin (IL) 18 in macrophages by fibrogenic dusts, such as those
from asbestos, man-made fibers and mineral particles, suggesting that release of TNF-a and
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IL-15 from alveolar macrophages may be relevant to in vive findings of inflammation and
fibrotic lung disease in animals and humans. This evidence suggests that some cytokines re-
lated to inflammation and fibroblast cell growth may become useful biochemical markers for
assessment of fiber-induced biological effects. However, the relationships of other cytokines
and fibers have not been sufficientiy clarified because of the paucity of immunocassay tools for
quantitative analysis in animals. The aim of the current work has been to define the role of
cytokines as markers for the assessment of asbestos fiber-induced lung inflammation and fi-
brosis in vitro using human pulmonary macrophages and various human immunoassay kits.
Normal human pulmonary macrophages (h-PAM) were collected by fiberoptic bronchoscopy,
and specimens containing >85% viable and >>90% pure cells were used. Nonadherent cells
were removed by preincubation for 2 h; after that the h-PAM cells were incubated with UICC
standard reference samples of 3 types of asbestos (crocidolite, amosite, and chrysotile) in
10% fetal calf serum containing RPMI-1640 medium at 37°C, in a CQ; incubator. At the end of
incubation, supernatant medium and cells plates with adherent were frozen immediately at -
80°C. Macrophages-derived cytokines were measured in culture medium and sonicated cell so-
lution by enzyme-linked immunosorbent assay. TNF-a reached maxi-

' Department of Hygiene and Public Health (I), Tokyo Women’s

Medical College, Tokyvo, Japan
® National Institute of Industrial Health, Kawasaki, Japan

83 Takesuke Hiraoka', Masanori Ohkura', Kenji Morinaga®,
Norihiko Kohyama®, Kazuyoshi Shimazu', and Masayuki Ando*,
Anthophyllite exposure and endemic pleural plaques in Kumamoto,
Japan
Scand J Work Environ Health 1998;24 (5) : 392-397

Summary  Objectives This study explored the high prevalence of pleural plaques in the
town of Matsubase in Kumarmoto, Japan.

Methods Small-size chest X-ray film was used for screening, and all persons with pleu-
ral plagues were confirmed by computed tomography (CT). The prevalence rate of pleural
plaques in the 4 districts of Matsubase and its surrounding towns and cities were alsc exam-
ined. The age-adjusted mortality rate for lung cancer in this town was compared with that of
ite surrounding towns and cities.

Results Pleural plaques were found in 1357 persons (724 men and 633 women) among
the inhabitants who were more than 20 years of age in Matsubase between 1988 and 1993. CT
scans ascertained 938 cases with pleural plaques among the 1114 persons who participated.
Thus at least 9.5% of the inhabitants over 20 years of age in this town had pleural plaques. The
neighboring towns had a higher rate than the more distant towns. A large-scale opencast as-
bestos mine and mill had been in operation in matsubase between 1883 and 1970. Mineral
analysis revealed anthophyllite fibers. Most of the plagues were found in persons who had
never worked in the mine or mill.

Conclusions  The high prevalence of pleural plaques in Matsubase was due to
anthophyllite exposure, mainty environmental. No mesotheliomas were found, however. These
findings agree with those from an earlier study from Finland.

' National Kumamoto-Minami Hospital, Matsubase, Kumamoto, Japan.

* Osaka Medical Center for Cancer and Cardiovascular Diseases, Osaka, Higashinari-

Ku, Osaka, Japan.
* Nationael Institute of Industrial Health, Ministry of Labor, Kawasaki, Kanagawa,
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Japan.
* First Department of Internal Medicine, Kumamoto University School of Medicine,
Kumamoto, Japan.

84 Qunwet Zhang', Yukinori Kusaka', Kazuhiro Sato'
Kazuya Nakakuki®, Norihiko Kohyama® and Kenneth Donaldson'
DIFFERENCES IN THE EXTENT OF INFLAMMATION CAUSED
BY INTRATRACHEAL EXPOSURE
TO THREE ULTRAFINE METALS: ROLE OF FREE RADICALS
Journal of Toxicology and Environmental Health, Part A,
53:423-438, 1998

Summary Nickel and cobalt, which belong to the same elemental group, are known to
cause interstitial lung disease and bronchial asthma. The ability of these metals to injure lung
cells and cause inflammation is likely to be important in their pathogenicity but comparative
studies are rare. Additionally, ultrafine (uf) forms of these metals are used increasingly and
their is little available information on their toxicity. Thus the inflammatory response follow-
ing intratracheal instillation of ultrafine particles of Co, Ni, and TiO; was compared.
Physiological saline (PS) was used as a vehicle control and DQe. quartz as a positive control.
Male Wister rats were intratracheally instilled with the 3 particle types at a dose of 1 mg sus-
pended in physiological saline. At 1, 3, 7, 15, and 30 d after the injection, lung weight and the
cellular and biochemical changes in bronchoalveolar lavage fluid (BALF) were determined. By
all of the indices, Uf-Ni appeared to be the most injurious to the lung, causing severe and sus-
tained inflammation, cytotoxicity and increased epithelial permeability. The next most toxic
material was DQu quartz, with Uf-Co being closely similar in ability to cause inflammation.
U7-TiO. was more active than the saline control in all the indices, but was the least toxic of the
particles studied. The present study reveals that three ultrafine particles of the same diameter
are dramatically different in their ability to cause inflammation. The three ulirafines were
compared as to their ability to cause free-radical damage to supercoiled plasmid DNA, and
the result of free-radical activity was found to be Uf-TiO,< < Uf-Co=Uf-Ni. Difference in free-
radical-generation activity therefore could underlie the difference in inflammation of these
three ultrafine particle types. _

' Department of Environmental Health, Fukui Medical School, Fukui, Japan

* Department pf Pathology, Fukui Medical School, Fukui, Japan

* National Institute of Industrial Health, Ministry of Labor, Kawasaki, Japan

* Department of Biological Sciences, Napier University, Edinburgh, Scotland, United

Kingdam
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85 Hiroshi YAMATO", Yasuo MORIMOTO", Tohru TSUDA,
Akira OHGAMI', Norihiko KOHYAMA® and Isamu TANAKA'!
Fiber Numbers Per Unit Weight of JFM Standard
Reference Samples Determined with a Scanning
Electron Microscope
Industrial Health 1998, 36, 384-387

Summary A standard reference 10 sample-set of fibrous minerals were prepared by
the Japan Fibrous Material Research Association (JFMRA) under the name of JFM standard
reference samples. In this paper, the fiber number per unit weight of JFM standard reference
samples was determined with a scanning electron microscope. Fiber numbers per unit weight
(f/ug) and standard deviations observed in this experiment were as follows glass wool
(GW1) 7.0£0.1x10% rock wool (RW1) 1.720.2 X 1(*, micro glass fiber (MG1) 6.50.4 X 10,
refractory ceramic fibers; (RF1) 8.8%£0.7x10°, (RF2) 8.7%£0.8 X 10°, mullite fibers (RF3) 3.5+
0.7X10°, pottasium titanate whisker (PT1) 5.940.3 X 10°, silicon carbide whisker (SCL) 4.1:0.4
X 10°, titanium oxide whisker (rutile) (TO1) 6.4+0.6 % 10°, and wollastonite (WO1) 2.4+0.1 %
10°. Fiber numbers per unit weight would change in proportion to the cube or cube root of the
fiber size if the fibers have the same density and the same aspect ratio, JFM standard refer-
ence samplees should be used taking into consideration the difference in fiber number per unit
weight when users conduct in vitro and /or in vivo (injection) biological experiments using
these samples.
' Institute of Industrial Ecological Sciences, University of Occupational and
Environmental Health, Japan, 1-1 Iseigaoka, Yahatanishi, Kitakyushu City, 807-8555,
Japan

* National Institute of Indusirial Health, Ministry of Labour, 21-1 Nagao 6 chome,
Tama-ku, Kawasaki 214-8585, Japan

86 Kenji MORINAGA®, Kuniomi NAKMURA®, Norihiko KOHYAMA®
and Takumi KISHIMOTQ?
A Retrospective Cohort Study of Male Workers Exposed
to PVA Fibers
Industrial Health 1999, 87, 18-21

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 447 exposed and 2416 non-exposed male workers who were engaged before 1980were
followed up until the end of 1996. The SMR for all causes was 0.57(observed 38, 95%CI : 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 .77 (observed 3, 95%4CI : 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 (.86 (observed 2, 95%CI : (.10-
8.11) 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 for Cancer
& Cardiovascular Diseases, Nakamichi 1-3-3, Higashinari-ku, Osaka 537-8511, Japan
* National Institute of Industrial Health, Ministry of Labour, Nagao 6-21-1, Tama-ku,
Kawasaki 214-8585, Japan
S Okayama Rousai Hospital, Chikukoh- Mzdorzmachz 1-10-25, Okayama 702-8055, Japan
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87 Qi-en WANG', Chun-hua HAN?, Wei-dong WU', Hong-bing WANG",
Shi-jie LIU' and Norihiko KOHYAMA®
Biological Effects of Man-Made Mineral Fibers (I )
—Reactive Oxygen Species Production and Calcium Homeostasis in
Alveolar Macrophages—
Industrial Health 1999, 37, 62-67

Summary 10 types of standard mineral fiber samples (JFM fibers) were testd for
their cytotoxicity in alveolar macrophages (AM) in vitro experiments, in which UICC
chrysotile B was used as a positive control. The cytotoxicity included the production of
superoxide anion radical and hydrogen peroxide, depletion of glutathione (GSH) and increase
of intracellular free calcium. The results showed that chrysotile and most of the 10 mineral fi-
bers could increase the production of superoxide anion and hydrogen peroxide, deplete the
concentration of GSH and increase the level of free intracellular Ca* in AM. But all the effects
of JFM fibers were lower than that induced by UICC chrysotile B. Although the cytotoxicity
of JEM fibers were lower than that of asbestos, these mineral fibers should be used with
highly care for workers in industries.
' Department of Occupational Health, Beijing Medical University, 38 Xueyuan Rd,
Beijing 100083, P. R . China

* Division of Postgraduate Student, Beijing Teacher’s College of Physical Education, 11
Bei san huan xi Rd. Beying 100088, P. R . China

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

88 Yasuko Kurushima''?, Kenji Morinaga®, Norihiko Kohyama'
and Kunihiko Yokoyama® |
Silicosis among mill workers exposed to tonoko (mineral powder) used for
traditional Japanese wooden furniture
Advances in the Prevention of Occupational Respiratory
Diseases.
K. Chiyotani, Y. Hosoda and Y. Aizawa, editors. P. 1195-1198
1998 Elsevier Science B. V.

Summary Tonoko (mineral powder) is used for filling the fine grains of unpainted
wood, for making its surface smooth, and to protect the surface of traditional wooden furni-
ture. It is also used for the undercoating of lacquered Japanese ware. We found 10 cases of
silicosis among mill workers who had been engaged in the manufacturing of the mineral po
wder “tonoko” in small-scale or household industries for ca. 30 years, with a range of 13-56
years. Chést X-ray findings showed that four cases had large opacities, four had category 1
(1/2,1/2), and category 2 (2/2, 2/3), and two had borderline profusion (0/1--1/0); all of which
had small rounded opacities according to the ILO Classification of Radiographs of
Pneumoconioses. Raw minerals are mined in Yamashina-ku, Kyoto city. There are three types
of tonoko: red, yellow, and white. X-ray diffraction analysis showed that all three types of
tonoko contained 40-50% of quartz (0.1—0.7 ¢ m in diameter), and mica, tubular halloysite
(0.5—1 g m in length), and chlorite or vermiculite were also found. Mineral dust with a high
quartz content, combined with poor ventilation systems, as In small-scale or domaestic
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industries in the past, might lead to silicosis.

Higashiyama Clinic, Kyoto;

Kansai Medical University, Moriguchi; _

Osaka Medical Center for Cancer & Cardiovascular Diseases, Osaka;
National Institute of Industrial Health, Ministry of Labour, Kawasaki; and
* National Kinki-chuou Hospital for Chest Disease, Sakai, Japan '

89 Yasuhiro Yamawaki', Kikuji Kuwahara', Kenji Morinaga?,
Takumi Kishimoto®, Yoshihiro Sato!, Mitsuhiro Kudo*,
Muasayuki Ohyama®, Kunthiko Yokoyama®, Yoshisumi Sera®
and Norihiko Kohyama' |

“Rush (igusa)” pneumoconiosis in Fukuyama, Japan
Advances in the Prevention of Occupational Respiratory
Diseases.

K. Chiyotani, Y. Hosoda and Y. Aizawa, editors. P. 1199-1202
1998 Elsevier Science B. V.

Summary “Tatami” is one of the necessities of life in Japan, and is made of rush
(igusa). Rush is smeared with mud which is a kind of clay, in order to prevent its color from
fading, dried and then stored. In the process of manufacturing rush-mat, workers are exposed
to the dust derived from the smeared rush. Between 1987 and 1996, 517 chest X-ray films of
these workers were reviewed and classified according to the ILO (1980) Classification of
Radicgraphs of Pneumoconioses. The prevalence of category 1/0 or more was 19.6% for males
and 34.6% for females. We also found four cases (three males, one female) with large opaci-
ties who had engaged for more than 28 years (on average 37 years). The accumulated dust
was found to have 17.3—22% of free silica in respirable size, and the mineral phases of the
dust were quartz, feldspar, chrolite, mica, and kaolinite. Our data shows long and heavy expo-
sure of dust containing less than 22% of free silica, produces large opacity in the chest X-ray
films of those exposed rush mat workers.

" Chugoku Occupational Health Association, Fukuyama, * Osaka Medical Center for

Cancer and Cardiovascular Diseases, Osaka; ° Okayama Rosai Hospital, Okayama,

* Occupational Health Service Center, Japan Industrial Safety and Health Association,

Tokyo; * Osaka Prefectural Institute of Public Health, Osaka; ® National Kinki-chuo

Hospital for Chest Disease, Sakai;, and ' National Institute of Industrial Health,

Mirustry of Labor, Kawasaki, Japan
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90 Franco MANCINI*, Katsurmi MARUMQO", Reijo ALVIOLA",
Norihiko KOHYAMA™** and Brian MARSHALL'
Nanometer-scale structures in a Mn-Mg-Fe Amphibole from Vittinki
Group, Western Finland
Bulletin of the Geological Survery of Japan, vol. 49 (11), p. 551 — 569,

1998

Summary Samples of Mn-Mg-Fe amphibole from regionally metamorphosed (T=650-
700°C, P=4-6 kbars) quartz-Mn-Mg-Fe amphibole veins intercalated with Mn-rich gneiss in
the Vittinki Group, western Finland, have been studied by analytical transmission electron
microscopy (ATEM). The results show that the Mn-Mg-Fe amphibole is exsolved on a
submicroscopic scale and contains abundant lamellae of Mn-rich actinolitic amphibole,
consistent with unmixing from an homogeneous amphibole upon cooling. The lamellae are
coherently intergrown with the host and occur in two orientations, nearly parallel to (101)
and (100) planes of the host, consistent with previously reported lamellar orientation for
monoclinic amphiboles. Their exact orientation varies 11° for the “100” set and 6° for the

“101" set, indicating exsolution over a large temperature range. Furthermore, the “100”
lamellae have widths between 70 and 150 nm, whereas the “101” lamellae show a larger range,
150-700 nm, which do not correlate with the orientation and that presumably reflect local
variations in the diffusivity of chemical elements,

High resolution TEM images of the Mn-Mg-Fe amphibole show rare ‘faults’ which
consist of triple-chain lamellae (5-10 nm, at most, in the b-direction), in a predominantly or-
dered double-chain host. In contrast, many Mn-Mg-Fe amphibole grains show topotactic
replacement to talc as is evidenced by chemical compositions intermediate between amphibole
and talc. :

* Mineral and Fuel Resources department, GSJ
** Geological Survey of Finland, P. O. Box 96, FIN-02151
ESPOQ, Finland
*** National Institute of Industrial Health, 21-1 Nagao
6-chome, Tama-ku Kawasaki 214
" Department of Applied Geology, University of Technology, Sydney, P. €. Box 123,
Sydney, Australia

91 Saburo Aoki®*, Norihiko Kohyvama®
Cenozoic sedimentation and clay mineralogy in the northern part of the
Magellan Trough, Central Pacific Basin
Marine Geology 148 (1998) 21-37

Summary Assemblages of clay-sized minerals in twelve deep-sea cores from the
northern part of the Magellan Trough in the Central Pacific Basin clearly show that
authigenic smectite together with clinoptilolite formed subsea in situ and predominated
throughout Palaeogene time. Clastic clay minerals such as chlorite, illite and kaolinite in-
creased at the expense of smectite in sediments deposited since the Pliocene. Most of the
authigenic smectites are of the di-octahedral, iron-rich type. The most probable origin of the
authigenic is formation from precursors such as volcanic glass. As part of this process
biogenic silica evidently contributed to the formation of smectite and zeolites as clinoptilolite.
The presence of a tri-octahedral saponite and the TEM morphology of some smectites, on the
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other hand, suggests that not all of the smactite studied was formed subsea in gitu but that
some had an allogenic origin. Systematic vertical changes in the assemblage of clay-sized min-
erals suggest that the authigenesis of submarine smectite and clinoptilolite prevailed in
conditions of reduced aridity and weak wind activity throughout the Palaeogene in the study
area. However, allogenic clay minerals such as chlorite and illite increased since the Olduvai
event under conditions of severe aridity and strong wind activity caused by global climatic
change. The west-northwest movement of the Pacific plate must have partly played a role in
deposition of the clastic clay-sized minerals from the Asian continent by westerlies in the
study area. The widespread occurrence of Cenozoic hiatuses in the study area is attributed to
the influence of Antarctic Bottom Water (AABW). The latter must have influenced non-
deposition of the clay-sized minerals at times during the Cenozoic.
* Natural Science Laboratory, Tokyo University, 2-11-10, Oka Asaka, Saitama 351,
Japan
* National Institute of Industrial Health, 6-21-10, Nagao Tamaku, Kowasaki 214,
Japan

92 Saburo AOKI™, Norihiko KOHYAMA™* and Kaoru OINUMA®

THE RELATIONSHIP BETWEEN SEDIMENTARY ENVIRONMENTS
AND MINERALOGICAL-CHEMICAL COMPOSITION OF CLAYS IN
MARINE SEDIMENTS ALONG THE EAST ASIAN CONTINENT

In: Land-sea link in Asia ‘Prof. Kenneth O. Emery commemorative
International Workshop', Proceedings of an international workshop on
sediment transport and storage in coastal sea-ocean system, held in
Tsukuba, Japan, March 15-19, 1999.

Summary Two hundred forty-one surface sediment samples collected from the
- Okhotsk Sea to the South China Sea including the Gulf of Thailand along the east Asian
Continent were analyzed for this study. Clay mineral distribution in the area under considera-
tion strongly suggests the influences of various factors such as geology and soil formation of
the surrounding land areas and river runoff and sea currents. The volcanic influence is ob-
served by a high concentration of smectite in sediments of the northern and eastern parts of
the Okhotsk Sea and off the east coast of Luzon, the Philippines. The highest concentration of
illite in the East China Sea sediments is attributed to the suspended load containing abundant
illite and quartz from the Yangtze and Yellow Rivers of China. _

Relatively high content of kaolinite in sediments of the South China Sea and the Gulf of
Thailand is closely related to laterite distribution in the tropical land areas. On the other
hand, the surface sediments of the Japan Sea have various clay mineral compositions from
area to area reflecting the complexity of sedimentary environments. The chlorite chemistry in
sediments of the Okhotsk Sea shows a tri-octahedral type of iron-rich variety. The chiorite
chemistry of surface sediments found between the East China Sea and the Izu-Ogasawara
Trench differes in that the former belongs to an Fe-Mg type, whereas the latter one is iron-
rich. The smectite chemistry in this study ranges from a trioctahedral Fe-saponite to a di-
octahedral Al-montmorillonite. However, the most frequent occurrence is a di-octahedral Fe-
Al (Al-Fe) beidellite which suggest to allogenic origin. The morphology as well. as the
chemistry of clays suggests that clay minerals in this study are detrital origin except some
samples. ‘

* Natural Science Laboratory, Toyo University, 2-11-10, Oka Asaka Saitama 351-8510,
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Japan Fax: 048-468-6790 e-mail: aokis@hakusrv.toyo.ac.jp |
* National Institute of Industrial Health, 6-21-10, Nagao Tamaku Kawasaki 214-
8585, Japan

93 Fumio Serita
An animal exposure system using ultrasonic nebulizer that generates well
controlled aerosols from liquids
Industrial Health, 1999, 37, 8§2-87

Summary Various aerosol generators have been developed for animal inhalation ex-
periments and the performance tests of measuring instruments and respirators. It has been,
however, difficult to generate aerosols from an aqueous solution or suspension keeping the

- concentration and particle size distribution constant for a long time. Resolving such difficul-
ties, the present study developed an animal exposure system that generates well-controlled
and stable aerosols from liquids. The exposure system consists of an aerosol generator using
ultrasonic nebulizer, a mixing chamber and an exposure chamber, The validity of this system
was confirmed in the generation of NiCl: and TiO. aerosol from sclution and suspension,
respectively. The concentration levels of NiCl, aerosol were kept at 3.2 mg/m*® and 0.89 mg
/m? for 5 hours with good coefficients of variation (CVs) of 2.5 % and 1.7 %, respectively. For
TiO. aerosol, the concentration levels of 1.59 mg/m® and 0.90 mg/m* were kept for 5§ hours
with small CVs of 1.3 % and 2.0 %, respectively. This exposure system could be sufficiently
used for inhalation experiments with even high toxic aerosols such as NiCl; because a momen-
tary high concentration possibly affects results and an extremely stable concentration is
required.

94 Toshihiko Myojo
A simple method to determine the length distribution of fibrous aerosols
Aerosol Science and Technology, 30, 30-39, 1999

Summary We present a new method for determining the length distribution of fibrous
aerosols based on the theoretical finding that penetration of fibrous particles through a set of
wire mesh screens depends only on the ratio between fiber length and the opening size of the
mesh. The validity of the method is supported by both Monte Carlo simulation of particle mo-
tion through a set of mesh screens and experimental results.

When a log-normal distribution is assumed for the fiber length of a fibrous aerosol, this
method is capable of indicating a count median length (CML) range of 5 - 80 £m using data
on penetration through each set of four wire mesh screens: 100, 200, 325, 500, 635 mesh and 10
#m screen. The method is less sensitive for the geometric standard deviation ¢ g of fiber
length distribution than for CML.

National Institute of Industrial Health
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95 Jun OJIMA*
Manual of IR Method for Quartz Dust Analysis
Safety & Health Digest, Vol44(12), 1998

Summary Internationally, the infrared analysis is now extensively used for the deter-
mination of free silica (SiO:) in dust samples because of its simplicity and high sensitivity.
The development of the advanced infrared technique is still in progress and further sensitivity,
precision, curtail expenditure in determination of free silica are expected to be obtained by
using this technique. However, the infrared analysis is still not familiar with Japanese indus-
trial hygienists though it was authorized as an official analytical method by Japan
Association for Working Environment Measuring in 1998. In our country, conventional X-ray
diffraction method and the chemical method (phosphoric acid method) have been dominant
and immediate spread of the infrared analysis seems to be difficult since proper guides for the
infrared analysis are not available in present Japan. In order to introduce and establish the
infrared analysis in Japanese industrial hygiene, this paper summarized the outline of infra-
red analysis and provided “NIOSH manual of analytical method” which was supposed to be
the most reliable analytical procedure. The author hopes this manuscript to be some help for
Japanese analysts who attempt to determine free silica in dust samples by infrared analysis.

* National Institute of Industrial Health

96 Yoshiharu YONEKAWA Setsuo MAEDA**, Kazuo KANADA* and
Yukio TAKAHASHT*
Prediction of TTS for Hand Intermittent Vibration

Industrial Health, vol. 36, 191-196, 1998

Summary Temporary Threshold Shift (T'TS) is often used as an indicator of the effect
of hand-transmitted vibration on the human body. An experiment for prediction of TTS in ex-
posure to mbtermittent vibration was conducted in the present study to examine the exposure
equivalent rule, as well as the equations for growth and recovery of TTS. It was found that the
prediction of TTS obtained here was in good agreement with measured TTS. This estimation
procedure for predicting T'TS was compared with the notification of the Labor Ministry in
Japan, in which control of the operation time and the rest time for hand-vibrating tools was
described. The results suggest that the rest time of five minutes for continuous time of 30 min-
utes with low-level of vibration tools should be extended to 10 minutes of rest time.

* National Institute of Industrial Health
** Faculty of Science of Technology, Kinki Universtiy

97 Setsuo MAEDA*, Miyuki MORIOKA**, Yoshiharu YONEKAW e
Kazuo KANADA*™* and Yukio TAKAHASHI e
Experimental Studies of Subjective Response to Road Traffic-Induced
Building Vibration
Industrial Health, vol. 36, 112-119, 1998

Summary The road traffic-induced building vibration was recorded continuously for
24 hr in three orthogonal axes outside and inside the building. Several alternative objective
methods of quantifying the severity of exposure to whole-body road traffic-induced building
vibration are used. The relationship between the results of all objective evaluation methods of
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vibration-induced by road traffic and subjective response to building vibration are compared.
It was conducted that the ISQ 2631-2 z axis frequency weighting combined with a measure of
vibration dose value (VDV =[J a‘(t) dt]*'* may use a practicable objective evaluation pro-
cedure in building than Ly percentile vibration levels. It was also cleared that the L percentile
vibration levels at the ground boundary of the regulation law of Japan Environmental Agency
must be low levels.
* Faculty of Science of Technology, Kinki University
** Institute of Sound and Vibration Research, University of Southampton
*** National Institute of Industrial Health

98 Yoshiharu YONEKAWA*, Kazuo KANADA*, Yukio TAKAHASHI* and

Setsuo MAED

Comparison of the Evaluation Methods between ISO and JSOH in Hand-

Transmitted Vibration

6th Japan Informal Group Meeting on Human Response Lo Vibration,

Proceedings, 80-89, 1998

Summary Two evaluation methods are published for vibration of hand-held tools at
present time, the method by ISO,/CD5349(1997) and the method by Japan Society for
Occupational Health(JSOH). These two methods were compared each other using vibration
data of disk grinders, impact wrenches and rock-drills in working fields. It was found that the
evaluation by JSOH was more severe than by ISO method in case of large vibration values
such as rock-drills. However in small vibration values such as grinders, the method of JSOH
was not more severe than that of ISO.

* National Institute of Industrial Health
** Faculty of Science of Technology, Kinki Universtiy

99 Yukio TAKAHASHI*, Yoshiharu YONEKAWA*, Kazuo KANADA™ and

Setsuo MAEDA*”
A Pilot Study on the Human Body Vibration Induced by Low Frequency

Noise
Industrial Health, 37, 28-35, 1999

Summary To understand the basic characteristics of the human body vibration in-
duced by low frequency noise and to use it to evaluate the effects on health, we designed a
measuring method with a miniature accelerometer and carried out preliminary measure-
ments. Vibration was measured on the chest and abdomen of 6 male subjects who were
exposed to pure tones in the frequency range of 20 to 50 Hz, where the method we designed
was proved to be sensitive enough to detect vibration on the body surface. The level and rate
of increase with frequency of the vibration turned out to be higher on the chest than on the ab-
domen. This difference was considered to be due to the mechanical structure of the human
body. It also turned out that the measured noise-induced vibration negatively correlated with
the subject’s BMI (Body Mass Index), which suggested that the health effects of low fre-
quency noise depended not only on the mechanical structure but also on the physical
constitution of the human body. :

* National Institute of Industrial Health
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" Department of Industrial Engineering, faculty of Science and Technology,
Kinki University

100 Yukio TAKAHASHI, Yoshiharu YONEKAWA and Kazuo KANADA

A Study for Establishing an Evaluating Method for Low Frequency Noise

Environmental Research in Japan, Vol.IL, 79-1~79-13, 1998, Environment

Agency, Japan

Summary It is known that a man perceives a vibratory sensation when exposed to low
frequency noise. This noise-induced vibration is considered to be a useful quantity for evaluat-
ing low frequency noise from the point of view of health effects, because it is expected not to
be reduced during long term exposure to the noise and it is expected to reflect the vibrations
of the inner organs. In order to establish an evaluating method for low frequency noise the
frequency of which ranges below 100 Hz, it is necessary to relate the characteristics of the
noise-induced vibration to the health effect. As a first step in this study, we designed a meas-
uring method for noise-induced vibration and carried out preliminary measurements to verily
the performance of the measuring method and to roughly understand the characteristics of
the noise-induced vibration.

We adopted a miniature accelerometer as a vibration detector in the measuring method
we designed. The noise-induced vibration was measured on the body surfaces of six healthy
males. Although it turned out that some limitations had to be imposed on the experimental
conditions due to a few weak points, the measuring method proved sensitive enough to detect
vibration. The level of the noise-induced vibration measured on the chest was higher than that
on the abdomen, which was consistent with the results of a previous perceptual experiment
conducted by other researchers. The measured noise-induced vibration was also negatively
correlated with the BMI (Body Mass Index) of the subject, which suggested that the charac-
teristics of the noise-induced vibration depended not only on the mechanical structure but also
on the physical constitution of the human body.

Before the preliminary measurements, low frequency noises generated in living environ-
ments were surveyed at some places and the acoustic performance of the infrasound
experiment system where the preliminary measurement was carried out was investigated.
These results are also shown in this report.

National Institute of Industrial Health
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