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3. Collected Abstracts from the Publications in 1995

1 Keiichi MIKI™ and Ayako SUDO**
Eifects on Mental Task Performance of Noise Exposure in Men
Jpn. J. Stress Sci., 10(1), 81-85, 1995

Summary To evaluate the effect on mental task performance of noise exposure in
human subjects, 9 male college students were exposed to 80dB(A) noise for about 90 minutes
when they were performing a mental task. Before, during and after the task, physiological
and psychological indices were measured, including urinary excretion of catecholamines and
cortisol, salivary cortisol level, blood pressure, pulse rate, and self-rated scores of distress
and effort.

Urinary excretion of adrenaline and noradrenaline, salivary cortisol levels and pulse
rates increased during the mental task, with or without noise exposure. Urinary excretion of
cortisol tended to be higher during the ’task with noise’ condition, as compared with 'task
without noise’. Self-rated scores of distress were significantly higher during ’task with noise’
than 'task without noise’, the scores of effort during ’task with noise’ were substantially the
same as those during the task alone. These result suggest that noise exposure during mental
tasks induces negative psychological feelings that may enhance pituitary adrenocortical func-
tion in human subjects.

*Department of Occupational Diseases, National Institute of Industrial Health
“*Department of Industrial Physiology, National Institute of Industrial Health

2 Ayako SUDO*, Keiicht MIKI*, Naomi YATOMI**, Yayoi ODA™** and
Michifumi KAWASAKI™ ™~
Workload of Women Workers Rearing their Children, Evaluated by
Catecholamine Excretion, Salivary Cortisol and Self-rated Scores of
Fatigue
Journal of Occupational Health, Vol. 87, 245-252, 1995

Summary This study examined the biochemical differences in females who have chil-
dren and work outside the home, as compared to workloads of male workers with children
and single women workers. Urine and saliva were collected during the daytime and evening
on workdays and days off, and catecholamines in urine and cortisol in saliva were analyzed.
Heart rate, blood pressure and frequency of subjective fatigue symptoms were also measured.
In the three groups, urinary excretion of adrenaline during daytime work was found to be sig-
nificantly higher than on days off. The difference between workdays and days off in evening
adrenaline excretion tended to be greater in the 'women with children’ group than in their
male counterparts. Urinary noradrenaline and salivary cortisol in women with children
showed a tendency to be higher in the afternoon and evening on workdays than on days off,
while no difference between workdays and days off was observed in the other two groups.
Heart rate in women with children was greater during the workday evenings than on days off.
The frequency of subjective fatigue symptoms in women with children increased with the time
of day on workdays, but remained unchanged on days off. These findings suggest that the
workload of female workers rearing their children is greater than that of male counterparts
both in the office and at home, on workdays.

*National Institute of Industrial Health



**Tokyo Metropolitan Institute of Gerontology
***Shiseido Institute of Beauty Sciences

3  Ayako SUDO
Workload in Middle-aged Steel Workers Evaluated by Urinary Exeretion
of Catecholamines and Cortisol and Self-rated Scores of Fatigue
The Paths to Productive Aging, ed. by M. Kumashiro, London, Taylor &
Francis, p 179-185, 1995

Summary Urinary excretion of catecholamines and cortisol and self-rated scores of
fatigue and stress were measured in young and middle-aged steel workers in workday and off
day. Adrenaline and noradrenaline excretion was elevated in daytime of workday compared
with off day, in the 2 age groups, and work-related increases in catecholamine excretion were
greater in the middle-aged workers. Self-rated scores of fatigue and stress, however, were
rather low in the middle-aged. Measurement was performed on 2 task groups, automated
and mechanized tasks (task A) and less-mechanized tasks (task B). In task B, the elderly
workers showed similar age differences in catecholamine and subjective scores, but in task A,
age-related increases in catecholamine excretion were largely reduced. Hypertensive subjects
showed marked age-related differences, while normotensives did not. It is assumed that work-
load is greater in the middle-aged workers than in the young workers, when the task requires
physical demands or the workers are hypertensive.

Department of Industrial Physiology, National Institute of Industrial Health

4  Ayako SUDO
Stress Hormones — Stress-induced Alterations and Physiological Effects
Fragrance Journal Special Issue, No. 15, p188-195, 1996

Summary Catecholamines and glucocorticoids, called stress hormones, are widely
used as stress indices, because plasma levels and urinary excretion of these hormones have
been reported to increase during stress exposure in both humans and animals. Some types
of stress cause increases in some, but not all, of these hormones, and extremely severe
stresses produce marked increases in all of these hormones. Since the roles of these hor-
mones in physiological functioning differ considerably, the effect of stress on the human body
presumably depends on the type of the stress. Physiological effects of catecholamines and
glucocorticoids are described briefly.

National Institute of Industrial Health

5 Ayako SUDO and Keiichi MIKI
Circadian Rhythm of Catecholamine Excretion in Rats after Phase Shift of
Light-Dark Cycle
Industrial Health, 38, 57-66, 1995

Summary To clarify the time course of circadian rhythm adaptation to a phase shift
of the light-dark (LD) cycle, urinary excretion of catecholamines was measured in rats before
and after a 12-hour or 6-hour phase delay of a 12-hour light and 12-hour dark schedule. In
rats under a basal condition, distinct circadian rhythms in catecholamine excretion were



observed, especially in adrenaline excretion. During the 1st and 2nd days after a 12-hour
phase delay, the acrophase and amplitude of adrenaline rhythm remained almost unchanged,
but thereafter the acrophase was retarded and the amplitude was reduced. The acrophase
once again became constant after 5 or 6 days, but the ratio of amplitude to mesor in the cir-
cadian rhythm of adrenaline excretion and the ratio of light-period to 24-hour noradrenaline
excretion were readjusted to the new LD schedule on 11th or 12th day. In the 6-hour phase
delay of the LD cycle, similar findings were observed, and the results suggested adaptation on
the 5-6th day. It is considered that the circadian rhythms of the sympathetic
adrenomedullary function are restored, at the latest, 12 days after a 12-hour delay of the LD
cycle, and 6 days after a 6-hour delay, suggesting that rats need approximately 1 day to adapt
to a 1-hour phase shift.
National Institute of Industrial Health

6 Shizue KURIMORI* and Toshio KAKIZAKI**
Evaluation of Work Stress Using Psychological and Physiological
Measures of Mental Activity in a Paced Calculating Task
Industrial Health, Vol. 38, 7-22, 1995

Summary With a view to developing a method of evaluating mental work siress, a
paced calculating task (addition and subtraction of two two-digit figures) with eight grades
of workload (20%26-160% of work capacity) was assigned to 21 male and 20 female students.
Using a VDT, subjects performed the task and psychological and physiological measures of
mental activity (intellectual activity, feeling, arousal level) were determined.

Occipital midline (Oz) 8. (20 Hz-30 Hz) amplitudes regressed linearly against work-
loads, with a marked rise observed at overload levels (above 100% workload), though the
number of correct responses did not increase at such levels. Error rate, subjective task diffi-
culties, and feelings (unpleasant, tense, excited) were proportional to workload and closely
correlated to each other. Blood pressures and heart rates increased slightly in proportion to
workload, with a correlation between them. Feelings were presumed to be not particularly in-
tense even at overload levels. Regression coeificients of error rate, excitement level, and
Oz 3, amplitude were larger in females than males. Based on the results, it was inferred that
females might sustain somewhat more severe work stress than males. Critical flicker fre-
quencies decreased over time. The criteria for evaluating heavy and excessive mental work
stresses were deduced from the Oz 8. amplitudes, which best reflected intellectual activity, and
from the critical flicker frequency, which is related to arousal level.

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

7 Shin-ichi SAWADA
Several Problems in Occupational Hygienic Measures for Work in Cold
Environments — With reference to TLV of occupational cold exposure —
Occupational Health Review, Vol. 8, No. 4, 193-209, 1996

Summary In contrast to the volumes of basic physiological studies on the effects of
cold on humans and animals, there have been a limited number of studies conducted regarding
practical assessment of workers’ cold stress and protecting workers from the cold-related im-
pairment of the health and performance. As a result, many questions remain to be answered



in the field of occupational safety measures for work in cold environment, First, this review
describes recent working conditions and health problems of workers in cold environments in
Japan. Second, an outline of TLV of occupational cold exposure and its scientific basis {and
physiological criterion for cold exposure limits) were given with special reference to limits re-
cently recommended by the International Standard Organization (ISO}, the American
Conference of Governmental Industrial Hygienists (ACGIH), and the Japan Society for
Occupational Health (JSOH). Third, several problems inherent in these TLVs were critically
reviewed from the view point of work physiology. Finally, future research topics in this field
were proposed, focussing on the necessity to establish acceptable work environments and con-
ditions that do not impair the health and performance of the workers. The need for studies
on validation of current cold stress TLVs was particularly emphasized.
Department of Industrial Epidemiology, National Institute of Industrial Health

8 Shin-ichi SAWADA?®, Sohei YAMAMOTO?, Takashi HARATANI®, Toshio
NAKADATE* and Akira YASUKOUCHI™*
Thermal Comfort, Thermal Sensation, and Associated Behavioral and
Physiological Responses in Middle-Aged Workers under indoor Moderate
Thermal Condition
The Paths to Productive Aging, Ed. by M. Kumashiro, 143-149p, London,
Taylor & Francis, 1995

Summary Thermal comfort, thermal sensation, and associated thermoregulatory be-
havioral and physiological responses of 53 middle-aged (45-59 years old) and 47 young (20-29
years old) workers in a gas company were compared under a moderate thermal condition of
20.2 to 24.4°C C.E.T. The middle-aged workers did not report as highly C.E.T-dependent ther-
mal sensation votes and thermoregulatory bchavioral responses as the young workers. This
was because the middle-aged workers tended not to feel hot and not to want lighter clothes,
cooler room temperature or particularly colder drinks even at higher C.E.T. Likewise, their
hand and finger skin temperauures were not so highly correlated with C.E.T and showed
higher values even at lower C.E.T. These findings suggest that middle-aged workers have the
behavioral characteristic of seeking warmer themal conditions by drinking as well as by alter-
ing clothing or air-conditioning, and have the physiological characteristic of decreased
thermoregulatory peripheral vascular responsiveness under a moderate thermal condition.

Y Department of Industrial Epidemiology, ® Director, ¥ Department of Industrial
Physiology, National Institute of Industrial Health, 21-1, Nagao 6 Chome, Tama-ku,
Kawasaki 214, Japan

*Department of Hygiene and Public Health, Tokyo Women's Medical College,
Kawada-cho 8-1, Shinjuku-ku, Tokyo 162, Japan

**Department of Physiological Anthropology, Kyushu University of Design Sczences

9-1, Shiobara 4 Chome, Minami-ku, Fukuoka 815, Japan



9 Shin-ichi SAWADA
Cold-Induced Vasodilatation Response of Finger Skin Blood Vessls in

Older Men Observed by Using a Modified Local Tolerance Test
Industrial Health, 34, 51-56, 1996

Summary The time of onset and magnitude of cold-induced vasodilatation (CIVD) in
six older men (62-70 yeare) were compared with those of seven younger men (20-29 yeares) by
using a modified local cold tolerance test. This test consisted of a 10-min immersion of the
left middle finger in cold water at 10°C, and was substituted for a conventional test (30-min im-
mersion in ice water at 0°C). Vasodilatation occurred significantly later in the older group,
and the magnitude of their response was significantly lower during the immersion. No vaso-
dilatation occurred in two of the older men. As the finger skin temperature before the test
was not significantly different between the two age groups, the difference of CIVD response
in the two age groups was thought to reflect the age-related changes of peripheral vascular
reactivity to a local cold stimulus. Considering the fact that no subjects complained a great
deal of cold pain during the immersion, our modified local cold tolerance test seems to be a
useful method for detecting the age-related degradation of local cold tolerance and peripheral
vascular reactivity in older workers.

Department of Industrial Epidemiology, National Institute of Industrial Health

10 Masaya TAKAHASHI and Heihachiro ARITO
Effects of Single and Repeated Cognitive Tasks on Autonomic Balance as
observed by an Analysis of R-R Intervals

Eur. J. Appl. Physiol., 72, 316-322, 1996

Summary The effects on sympathic-parasympathetic nervous system balance of sin-
gle exposure and repeated exposures to a cognitively demanding task were examined by
power spectrum analysis of cardiac R-R intervals. In the single task experiment, 32 healthy
subjects engaged in a 90-min English-language transcription task and in 90-min reading as a
nontask control. In the repeated task experiment, 14 subjects experienced either intermittent
exposure to the transcription task until late night, or daytime exposure to the transcription
task followed by relaxed wakefulness until sleep onset. The single task exposure significantly
increased the normalized low frequency component (%LTF; 0.05 - 0.15 Hz) of the R-R interval
spectrum compared with the nontask control, but there was no significant task difference in
the normalized high frequency component (%HF; 0.15 - 0.50 Hz). The increased %LF values
immediately returned to control levels after cessation of the task. Repeated exposure to the
cognitive task until late at night produced a significantly greater %LF value during the first
nonrapid eye movement sleep period when compared to relaxed wakefulness. These results
would suggest that a single exposure to the cognitive task may produce a shift to sympathetic
nervous system dominance only during the period of the task, whereas repeated exposures to
the cognitive task until late at night may produce a shift to sympathetic nervous system domi-
nance which lasts into the subsequent sleep period.

National Institute of Industrial Health



11  Midori SOTOYAMA?*, Shin SAITO**, Sasitorn TAPTAGAPORN™*** and
Susumu SAITO***~
Recommendation for VDT Workstation Design based on Analysis of
Ocular Surface Area
Symbiosis of Human and Artifact, Proceedings of the Sixth International
Conference on Human-Computer Interaction, Tokyo, Japan, Vol. 2, 617-
622, 1995

Summary Ocular surface area (OSA) is thought to be an informative index of visual
ergonomics because OSA size is closely related to visual comfort. This paper presents a com-
fortable visual display terminal (VDT) workstation design based on an analysis of OSA. By
measuring OSA while performing visual tasks with and without a VDT, it was clarified that
the OSA was strongly affected by the composition of the VDT workstation, including place-
ment of the display, keyboard, book, and so on. It is recommended that the display be set at
a lower position to achieve a more comfortable workstation and smaller OSA for the VDT op-
erator.

*Department of Occupational Diseases, National Institute of Industrial Health
** Aichi Mizuho College
***Ministry of Public Health, Thailand
**** Department of Industrial Physiology, National Institute of Industrial Health

12 Midori SOTOYAMA™*, Maria Beatriz G. VILLANUEVA®*, Hiroshi
JONATI* and Susumu SAITO***
Ocular Surfacr Area as an Informative Index of Visual Ergonomics
Industrial Health, Vol. 83, 43-56, 1995

Summary A large ocular surface area (OSA) is thought to be one of the causes of eye
irritation and eye fatigue. Because ocular surface is very sensitive to various irritants such
as dust, heat, dryness, air flow, etc., a large OSA increases the possibility of eye surface ex-
posure to such irritants. Thus, OSA is one of the most important indices of visual
ergonomics. This paper aims to make OSA an exact and practical index by first describing
an accurate measuring method, and then clarifying the relationship between OSA, the width
of the palpebral fissure, and vertical gaze direction, all of which are thought to be strongly
correlated with each other. We derived the following equations:

1) y=0.039x,+3.36, r=0.99,
2) v=3.05%.—0.239, r=0.97,
3) x,=T72.7x.—91.4, r=0.97,
where x,=vertical gaze direction (degrees),
x:=width of the palpebral fissure (cm),
y =08A (ecm?

Finally, this paper also introduces practical applications for OSA measurement, and
notes the differences between OSA when VDT work (word processing using a keyboard and
drawing a picture using a mouse) is performed and when traditional office work without a
VDT (reading, drawing, and writing) is performed.

* Department of Occupational Diseases, National Institute of Industrial Health
**Nagoya University School of Medicine
***Department of Industrial Physiology, National Institute of Industrial Health



13 Sasitorn TAPTAGAPORN*, Midori SOTOYAMA™**, Shin SAITO***, Toru
SUZUKI**** and Susumu SAITO*****
Visual Comfort in VDT Workstation Design
Journal of Human Ergology, 24, 84-88, 1995

Summary This study aimed to form recommendations for comfortable visual display
terminal (VDT) workstaion designs by investigating physiological resting states of the eye in
three experiments. In Experiment 1, dark vergence was evaluated to be at a distance of about
50 em from the eye reflecting the average of 14 subjects. Dark vergence was found to shift
farther away with an upward gaze while a nearer shift occurred with a downward gaze. In
Experiment 2, the average dark focus for 11 subjects was found to be 1.4 diopters (D), or a
distance of about 74 cm from the eye. Experiment 3 ascertained the superiority of a positive
display polarity (dark characters on a bright background) under the 500 lx illumination level,
by using pupil size analysis in 10 subjects. The ergonomic recommendations for VDT work-
stations obtained in this study are a positive display polarity under regular lighting
conditions, a downward gaze, and a viewing distance between 50 and 70 cm.

"Ministry of Public Health, Thailand
**Department of Occupational Diseases, National Institute of Industrial Health
't Aichi Mizuho College
"t University of Occupational and Environmental Health
***** Department of Industrial Physiology, National Institute of Industrial Health

14 Satoru ABE*, Midori SOTOYAMA™*, Sasitorn TAPTAGAPORN***, Shin
SAITO****, Maria Beatriz G. VILLANUEVA***** and Susumu
SAIT ok ok R ok R
Relationship between Vertical Gaze Direction and Tear Volume

Work with Display Units 94, Selected Papers of the Fourth International
Scientific Conference on Work with Display Units, 95-99, 1995

Summary In our previous study, we found that vertical gaze direction was closely re-
lated to ocular surface arca (OSA). These two factors, vertical gaze direction and OSA, may
affect tear evaporation. We conducted two experiments on ten subjects to confirm the rela-
tionship between vertical gaze direction and tear volume, and the relationship between eye
movement and tear volume. The first experiment concerned vertical eye movement and tear
volume. Downward gaze tear volume was greater than upward gaze tear volume. We used
the phenol red thread test to measure tear volume. The second experiment concerned eye
movement and tear volume, and we found that tear volume during horizontal eye movement
was less than during fixation, or vertical eye movement. Based on these results, we propose
that a comfortable VDT workstation be designed to avoid upward gazing and to decrease eye
movement.

*Kitasato University School of Medicine :
**Department of Occupational Diseases, National Institute of Industrial Health
*** Ministry of Public Health, Thailand
P Achi Mizuho College
*****Nagova University School of Medicine
Tt Departmendt of Industrial Physiology, National Institute of Industrial Health



15 Susumu SAITO* , Midori SOTOYAMA"* , Maria Beatriz G.
VILLANUEVA™"*, Hiroshi JONAI** and Sasitorn TAPTAGAPORN™**~
Evaluation of Visual Ergonomics Problems in Various Workplaces by
Analysis of Vertical Gaze Direction
Proceedings of the International Symposium on Occupational Health
Research and Practical Approaches in Small-scale Enterprises, 219-222,
1995

Summary The rapid introduction of Visual Display Terminals (VDTs) into offices and
factories has resulted in many worker health problems, particularly musculoskeletal disor-
ders and fatigue or eye strain, in both developed and developing countries. One cause of these
health problems might be unsuitable gaze position of workers during visual tasks.

This study consisted of two phases. Firstly, a comparative field survey of vertical gaze
direction of workers in various types of visual tasks was conducted, Secondly, a practical and
simple method for estimating vertical gaze direction without needing any contact devices was
proposed. The fieldwork survey on vertical eye position among workers performing various
kinds of visual tasks revealed a significant upward gaze direction of VDT operators, while a
downcast eye position was found in the traditional visual tasks without VDT. The mean eye
position of VDT operators was 7.5 degrees upward from the horizontal Frankfurt plane, while
that of traditional visual workers was 25 degrees downward. The upward gaze in VDT opera-
tors was confirmed to increase ocular surface area and may closely relate to eye fatigue or
visual discomfort. Another aspect of the study, an accurate formula to estimate vertical gaze
direction from the position of eyelids, was proposed. This simple method should provide us
with useful and practical ergonomic information to improve working conditions in many
workplaces.

*Department of Industrial Physiology, National Institute of Industrial Health
** Department of Occupational Diseases, National Institute of Industrial Health
***Nagoya University School of Medicine
****Ministry of Public Health, Thailand

16  Toru SUZUKI*, Norihumi HIROSE®, Kenji IBI", Tsuneto IWASAKI*,
Susumu SAITO** and Shinobu AKIYA”™
Which is More Comfortable for VDT Workers, Spectacles or Contact
Lenses ?
Work with Display Units 94, Selected Papers of the Fourth International
Scientific Conference on Work with Display Units, 119-124, 1995

Summary We analyzed the intensity of ocular complaints related to eye strain in 123

VDT workers using questionnaires with a self-rating method, and clarified the differences in

complaints between VDT workers with eye glasses and those with contact lenses, especially in

cases of myopia. As a conclusion, we can suggest that although neither eye glasses nor con-

tact lenses do not reduce the visual discomfort of myopia totally in VDT work; but contact
lenses might at least be helpful in reducing symptoms related to loss of visual acuity.

*University of Occupational and Environmental Health

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



17  Glenn SWEITZER"® and Susumu SAITO**
Pupillary Response among VDU Users in Daylighted Workplaces
Journal of Human Ergology, 24, 88-93, 1995

Summary Daylighted workplaces can complicate the viewing of visual display unit
(VDU) tasks. Incoming direct-and/or reflected-daylight components can distort surface lu-
minance distributions in both the diredt and screen-reflected visual fields. Moreover,
pupillary response to these sources may differ significantly, for example, between window-
and interior-exposures, affecting bilateral depth of field and accommodation. Accordingly,
it is hypothesized that pupil diameter is a valid ergonomic indicator of visual comfort for view-
ing targets at workplaces with varying daylight exposures. This hypothesis was tested by
measuring the pupillary response of four VDU users, each while viewing three targets at each
of six different workplaces in a daylighted room. An iriscorder was used to record pupil di-
ameter independently for left and right eyes in response to keyboard, screen, and
background-surround surface luminances. The significant differences in pupil diameter
among the three targets at the six positions can be explained by the luminance differences ren-
dered by the incoming daylight. On this basis, it is further hypothesized that smaller pupil
diameters in response to a limited range of graduated luminances correspond to more com-
fortable viewing conditions. Provision of these viewing conditions hold implications for VDU
workplace layout, work organization, and control of electric lighting and cooling loads.

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

18 Yuko FUJIGAKI?, Takashi ASAKURA? and Takashi HARATANDP
Work Stress and Depressive Symptoms among Japanese Information

Systems Managers
Industrial Health, 32(4), 231-238p., 1994

Summary The aim of the present study is to investigate the task-specific work
stressors of IS (information Systems) managers and to analyze the effect of these work
stressors on depressive symptoms among these managers. A questionnaire including 33
items on work stressor was designed. Three hundreds of samples were gathered. The re-
sponse rate was 66.4%. Factor analysis suggested that these 33 items were categorized into
8 factors; job-overload, project-management, mental-rewards, job-latitude, communication
with users, career development, technical difficulty, and work-environment. Eight work
stressor scores were constructed using this Factor analysis. :

Using the 8 stressor-scores, and 6 items of background data, multiple régression analy-
sis was conducted on the depressive symptoms score. Depressive symptoms were assessed
using the Center for Epidemiologic Studies-Depression (CES-D) scale. The results showed
that the factors of project-management, mental-rewards, and job-overload had significant ef-
fect on depressive symptoms (p<0.01). Tt is indicated for the first time that software project
management affects depressive symptoms in systéms managers.

? Department of Information Science, College of Arts. and Sciences, University of
Tokyo

® Department of Health and Sports Science, Tokyo Gakugei University

¥ National Institute of Industrial Health



19 Takashi HARATANI?, Yuko FUJIGAKI?® and Takashi ASAKURA®
Job stressors and Depressive Symptoms in Japanese Software Engineers
and Managers
Symbiosis of Human and Artifact: Human and Social Aspects of Human-
Computer Interaction, Anzai Y., Ogawa K., Mori H. Eds., Amsterdam,
Elsevier, 699-704p., 1995

Summary To examine the relationships between job stressors and depressive symp-
toms in Japanese computer software engineers and managers, a cross-sectional mailed
survey was conducted in 1991. Eight subjective job stressor scales were constructed based on
a factor analysis and content of items. Depressive symptoms were measured using the Center
for Epidemiological Studies Depression Scales {(CES-D) as stress response. In this study,
1,694 software engineers and 296 managers were analyzed. Engineers reported significantly
higher lack of job control, lack of intrinsic rewards, and ambiguity of career development,
lower job overload and change of computer technology than managers. Managers worked
longer hours, but used VDUs shorter hours than engineers. Engineers had significantly
higher CES-D scores than managers. Multiple regression analysis of each group revealed that
lack of intrinsic rewards showed the most significant predictor of CES-D scores.
Interpersonal conflict in the project team and lack of control were common significant
stressors for each group after controlling for confounding variables. In managers, job over-
load and changes of computer technology showed significant association with depressive
symptoms. These results suggested that reduction of such job stressors might improve men-
tal health of software engineers and managers.

. " National Institute of Industrial Health

2 Department of Information Science, College of Arts and Sciences, University of
Tokyo
? Department of Health and Sports Science, Tokyo Gakugeir University

20 Norito KAWAKAMI?, Catherine R. ROBERTS? and Takashi HARATANI®
Joh-Stress Characteristics of Computer Work in Japan
Symbiosis of Human and Artifact: Human and Social Aspects of Human-
Computer Interaction, Anzai Y., Ogawa K., Mori H. Eds., Amsterdam,
Elsevier, 705-710p., 1995

Summary Objectives. T'o know the characteristics of job-stress among Japanese in-
dustrial workers who engage in computer work, using a standardized classification system of
occupation and established job-stress scales.

Subjects and Methods. We surveyed employees in two computer factories in Japan using
a mailed questionnaire and analyzed data from 1,552 male and 262 female respondents (mean
response rate, 57%). The subjects were asked to briefly describe "kind of their work™ and
their " most important duties” in the questionnaire. Occupation was classified according to
1980 U.S. Census Classification of Industries and Occupation (U.S. Bureau of Census, 1980)
and categorized as follows: three computer-related occupations (i.e., computer engineers,
computer technicians, programmers) and six other occupations (i.e., managers, other profes-
sionals, other technicians, clerks, mechanics, operators, transportation, others). Clerks
were further clagsified on the basis of their frequency of use of computer-related equipments,
i.e., high-frequent (75% or more of work), moderate (25-50% of work) and low-frequent



(almost none) users. Job-stress of individual workers was assessed using ten job-stress
scales developed in the U.S.: two scales for job overload (Caplan and Quinn), role ambiguity,
role conflict, job future ambiguity, job control, gkill use, social support from supervisors and
coworkers, as well as job centrality. The Japanese translations of these scales were prepared
by the authors and checked through a back-translation procedure. These job scales showed
high internal consistency reliability in Japan and U.S.

Scores of the ten job-stress scales were compared among the nine occupations or by fre-
quency of use of computer equipments by sex, controlling for age and education (ANCOVA).
The male computer engineers and technicians were subjected to the cluster analysis to pro-
pose a future classification of the computer-related occupations on the basis of the ten job-
stress scale scores (Ward’'s method). The validity of the proposed classification was
examined by comparing age, overtime hours per month and depressive symptoms (CES-D)
among the groups.

Results. In males, computer engineers had significantly higher Quinn’s score of job over-
load than computer technicians and clerks; they had significantly higher job control than
computer technicians and programmers, and significantly higher scores for skill use than
clerks (p<C0.05), while mean job-control score in computer engineers was very similar to that
in clerks. Computer technicians had significantly lower job-control than clerks (p<{0.05). In
females, computer engineers and technicians had significantly higher supervisor support than
other technicians (p<{0.05). Tn male clerks, moderate users of computer equipments had
higher job centrality than high- and low-frequent users (p<{0.05). In female clerks, moderate
users had lower role ambiguity and higher supervisor support (p<{0.05). In the cluster analy-
sis of computer engineers and technicians, pseudo F and 2 statistics indicated eight clusters:
(1) "very high demand” group with higher overload and longer overtime (17%), (2) "higher
leader” group with the highest control,/support scores (8%), (8) "middle leader” group with
the second highest control and younger age than the group 2 (13%), ) ’low
demand,“younger” (27%), (5) "medium demand “intermediate age” (19%) and {(6) "high role
conflict /middle-aged” core group (20%), (7) "high future role ambiguity” group, and (8) a
small number of maladjusted young group (2%) with lower overload, higher future,role am-
biguity and lower control, skill use and support. The group (1), (5), (7) and (8} showed
higher depression scores than other groups.

Conclusion. Qur study indicated that male computer engineers were characterized as
higher job overload and higher skill use. However, job control for computer engineers and
technicians were similar to or even lower than that for clerks in males. Qur findings suggest
that computer engineers and technicians were not a higher class job in terms of decision
authority in the company in Japan.

The cluster analysis suggests a new classification of the computer-related occupations
based on the patterns of job-stress. The proposed classification was supported by different
mean ages and levels of depression, suggesting that the classification is related to occupa-
tional life cycles and useful in identilying maladjustment groups in the occupations. Job-
stress characteristics of computer-related occupations reported in previous studies, such as
higher demands, future ambiguity and lower workplace support, might be not general charac-
teristics of the occupations, but those of heterogeneous groups in the occupations. Future
study is needed to clarify whether the classification is supported by other classification sys-
tems of computer-related occupations, such as job analysis and social class.

Our findings suggest that influence of use of computer equipments among male clerks is less
than expected. No clear conclusion could be drawn from our study concerning job-stress
among female computer workers because of a small number of the subjects, although
computer-related occupations in females and moderate use of computer equipments by female
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clerks seem to be generally associated with higher skill use and supervisor support. These is-
sues need further elucidation.

" Gifu University School of Medicine, Japan

% University of Texas School of Medicine, U.S.A.

» National Institute of Industrial Health

21 Takashi HARATANI
Japanese National Strategies against Job Stress

Work Stress and Health ’95: Creating Healthier Workplaces, Washington,
DC, Book of Abstracts, 123p., 1995

Summary The purpose of the Industrial Safety and Health Law in Japan is to secure
the safety and health of workers in workplaces as well as to facilitate the establishment of
comfortable working environment. The article 69 of the law amended in 1988 states that the
employer shall make continuous and systematic efforts for the maintenance and promotion of
workers’ health. The Ministry of Labor (MOL) recommends worksite health promotion pro-
grams called the Total Health Promotion Plan (THP): exercise, health education,
psychological counseling and nutritional counseling, based on the measurement of health
status of employees. In 1992, the MOL announced the guidelines for the realization of com-
fortable working environment.

The MOL conducted the survey on state of the employee’s health in 1982, 1987 and 1992,
In the survey in 1992, 12,000 private worksites employing 10 or more workers and 16,000 work-
ers were randomly selected nationwide according to classification of industries and numbers
of employees. A postal questionnaire for the survey of worksite was sent to a representative
at each worksite. Workers were selected at the worksite by the second sampling and asked to
answer questionnaires for the survey of workers.

Eighty-six percent of worksites conducted periodical health examinations. Worksite
health promotion activities were conducted at 44% of worksite. The proportion of activities
among them were: sport events 48%; exercise at worksites 46%; health couhseling 359%3.
Prevalence of the THP was only 6%. However, the percentage increased with increasing size
of the workforce. Twenty-three percent of worksites had programs for psychological health.
The proportion of programs among them were: sports and recreational events, 60%; inter-
views at periodical health examinations, 51%; education using newsletters or pamphlets, 42%;
and psychological counseling, 36%. Psychological counseling was the most popular program
among large size worksites: 1,000 to 4,999, 80%; 5,000 or more, 97%.

Sixty-five percent of workers complained of physical fatigue due to usual work, and 48%
did of mental fatigue. Fifty-seven percent of workers answered they had strong anxieties,
worries or stress concerning their job or working life. The prevalence of stressed workers
was increasing as former prevalence was 55% in 1987 and 51% in 1982. The main causes of
stress were unsatisfactory human relations in the workplace, 48%; quality of work, 41%;
quantity of work 349%.

These results indicate that more psychological counselors, more educations concerning
job stress, and further assistance to small and medium-sized enterprises are needed.
Japanese national policy of occupational health has focused on work environment and health
care of workers with some problems. The author makes three proposals to reduce stressed
workers based on three job stress concepts: reduction of job stressors, care of strain, and re-
inforcement of stress resilience. 1) Psychological stressors at work should be reduced to the
realization of comfortable working environment. 2) Occupational health service staffs should
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pay moare attentions to workers’ work environment and working conditions including psycho-
logical stressors. 3) Stress management training for all employees should be emphasized in
the THP. '

National Institute of Industrial Health

22 Norito KAWAKAMI?, Mieko KAWASHIMA®, Shunichi ARAKI? ,
Katsuyukt MURATA?, Takeshi MASUMOTO?, Takeshi HAYASHI?,
Takashi HARATANI?, Noboru IWATA® and Yuichi IMANAKAP
Worksite Stress Reduction Programs in Japan: Organizational and
Individual-Centered Approaches
Work Stress and Health °95: Creating Healthier Workplaces, Washington,
DC, Book of Abstracts, 125p., 1995

Summary To clarify the effectiveness of two worksite stress reduction programs in
Japan, i.e.,, 1) organizational approaches reducing work stressors at worksites and 2)
individual-centered approaches to enhance workers' coping skills to job stress, we econducted
two controlled intervention studies in companies in Japan.

Study 1: A one-year worksite intervention program was conducted in two worksites in
an electric company (an intervention group) in which higher depressive symptoms were ob-
served: 1) feedback of the work stress survey results to worksite supervisors, 2) listing up of
possible work stressors in each worksite, 3) making and 4) conducting plans reducing them.
Three other worksites were selected as a control group. The depression score significantly
decreased in the intervention group than the control group at the end of two-year follow-up
(p<0.05). Study 2: A total of 200 workers reported higher distress (3 or higher GHQ scores)
in a company-wide questionnaire survey and were randomly assigned to iniervention and con-
trol groups. Based on their responses, the level of psychological distress was reported to each
subject of the intervention group by mail and the improvement of coping skills to stress was
encouraged. No significant difference in the GH® score was observed between the interven-
tion and control groups at a 7T-month follow-up (p=>0.05).

The results suggest that the worksite intervention program reducing work stressors is
a useful approach to improve depressive symptoms in Japanese blue-collar workers.
However, we failed to demonstrate the effects of individual feedback of self-reported levels of
psychological distress.

Y Gifu University School of Medicine

? Faculty of Medicine, University of Tokyo

" NKK Corp.

¥ Hitachi Ltd.

? National Institute of Industrial Health

? Institute of Industrial and Ecological Science, University of Occupational and
Environmental Health

” Nihon Medical University
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23 Norio MISHIMA®, Shoji NAGATA”, Takashi HARATANI®, Norito
KAWAKAMP, Shunichi ARAKI?, Joseph J. HURRELL, Jr.”, Steven L.
SAUTER® and Naomi G. SWANSON®
Mental Health and Occupational Stress of Japanese Local Government
Employees
Work Stress and Health °95: Creating Healthier Workplaces, Washington,
DC, Book of Abstracts, 83p., 1995

Summary Since many workers and health professionals have come to consider that
mental health at the workplace is very important, many researchers have studied its relation-
ship with occupational stress in Japan. While a number of methods have been used to evaluate
it among workers, we had an opportunity to do a survey concerning mental health and occu-
pational stress of local government employees by using the Japanese version of the NIOSH
(Generic Job Stress Questionnaire. Herein, we report the results of this survey.

We made a set of questionnaires including the NIOSH Generic Job Stress Questionnaire
and the 12-item General Health Questionnaire (GHQ), and requested 308 employees of two
local governments in Fukuoka Prefecture, Japan to answer the questions. We received replies
from 300 employees (97%) , 204 males and 95 females (1 unknown), whose average age was
42.2 years old. Then we calculated scores of all scales of the NIOSH Questionnaire. The GHQ
score was calculated both by the Goldberg method and by the Likert method. However, we re-
port only the results obtained by the Goldberg method here, because there was no difference
in the basic results of the two methods. We used the multiple regression analysis to study the
relationship between the GHQ score and the scale scores of the NIOSI Questionnaire. The
former was used as a dependent variable, and the latter were used as independent variables.
The " Somatic Complaints” and * Depression” scales in the NIOSH Questionnaire seemed to
measure the aspects that were similar to those measured by the GHQ. Hence, these two scales
were treated differently from the other scales.

The results were as follows. (1) The correlation coefficient of the GHE score was higher
with " Depression” (0.67) and " Somatic Complaints” (0.47) than with the other factors, among
which ” Self-Esteem” (-0.34), " Variance in Workload” (0.33), ” Interpersonal Conflict between
Groups” (0.32) and "Role Conflict” (0.32) were rather higher. (2) Forty-six percent of the
GHQ score variance was explained by a combination of "Depression” and ”Somatic
Complaints.” ”Depression” had the largest explanatory power. {(3) Twenty-eight percent
was explained by a set of ”Self-Esteem,” ”Job Satisfaction,” ”Variance in Workload” and
" Interpersonal Conflict within Groups.” Regression coefficients were negative for "Self-
Esteem” and " Job Satisfaction,” and positive for ” Variance in Workload” and " Interpersonal
Conflict within Groups.” The scales of ”Self-Esteem” and ”Variance in Workload” had a
larger explanatory power on the GIIQ score than the others.

In conclusion, the results revealed that the mental health of Japanese local government
employees was influenced by ” Self-Esteem,” ” Variance in Workload,” ” Interpersonal Conflict
within Groups” and " Job Satisfaction.”

" Institute of Industrial and Ecological Science, University of Occupational and
Environmental Health

? National Institute of Industrial Health

? Gifu University School of Medicine

? Faculty of Medicine, University of Tokyo

9 National Institute for Occupational Safety and Health, US.A.
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24 Lumie KURABAYASHI
Mental Health Concerns and Promotion Services for Japanese
Businessmen and their Families while Living Abroad
UEsprit d’Avjourd’hut, 335, 145-153, 1995
Summary With the internationalization of Japanese enterprises, the number of

Japanese businessmen who are required by their firms to live overseas has increased in num-

ber, and includes employees of both large and small enterprises. Some of them find it difficult

to mentally adapt to their new environments.

Japanese businessmen abroad must find ways to get along with their new co-workers
and subordinates, whose working customs are different from those with which they are famil-
iar. For example, in Europe and the United States, employées only follow their employment
contracts, while Japanese workers are sometimes expected to work beyond the requirement of
their contracts.

- Their wives have different problems. In some cases, They have moved abroad with their
husbands against their will. Furthermore, the education of their children is a big concern, as
their children must prepare for rigorous Japanese entrance examinations of established high
schools in Japan. This also translates into a significant stress for their children.

In 1989, the Ministry of Labour changed their health promotion policies for businessmen
abroad. Employers must ensure that their workers have physical examinations before and
after their stay in foreign countries. Providing them with information on health and safety
concerns is also recommended. Most large enterprises have their own health promotion sys-
tems for their workers abroad, but only their own employees can make use of these systems.
Some useful services are available to the employees of small businesses, For example, they can
receive physical examinations at the Japan Overscas Health Administration Center, which be-
longs to the Labour Welfare Corporation, an extra-departmental affiliate of the Ministry of
Labour. They can also receive information on health concerns over the telephone.

Physical health promotion systems for businessmen abroad have gradually been estab-
lished, while mental health promotion systems are still at the starting line.

National Institute of Industrial Health

25 Satoru SHIMA?®, Hisanori HIRO?, Minoru ARAI®, Tooru TSUNQODA?,
Teruichi SHIMOMITSU?, Osamu FUJITA®?, Lumie KURABAYASHI?
Akira FUJINAWA® and Masaaki KATO?

Stress Coping Style and Mental Health in the Workplace

Symposium : Occupational Stress and Mental Health in Japanese Workers
The Third Interdisciplinary Conference on Occupational Stress and
Health, Work Stress and Health 95: Creating Healthier Workplaces, 1995

Summary [Objective] Stress-coping styles have recently received much more atten-
tion as important factor related to mental health. Stress-coping styles are easier to evaluate
and more changeable by a psychological approach than are unconscious defense mechanisms..
However, relatively little is known in Japan concerning this important issue in the workplace.
The aim of the present study is to clarify the relationship between stress coping style and
mental health in the workplace.

[Method] The subjects consisted of 4,630 male employees. The age of the subjects ranged
from 40 to 72 years, with a mean of 47.8 years (SD=12.4). A set of gquestionnaires was
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administered to the subjects, including the 12-item version of General Health Questionnaire
(GHQ : Goldberg,1972), the Japanese version of the Ways of coping (Lazarus, 1984; Nakano,
1991), the Type A Behavior Pattern Self-rating Questionnaire (Maeda, 1985), and the 6-item
version of the Social Support Questionnaire (Sarason, 1987). The original version of the
Ways of Coping, consisting of 67 items, was modified to 47 items.
[Results] The Japanese version of the Ways of Coping was subjected to factor analysis using
varimax rotation (SPSS-X), and the following five factors were obtained : 1) Problem-
oriented coping style; 2) Avoidant coping style; 3) Cognitive coping style; 4) Help-secking
coping style; 5) Self-blaming coping style; The cumulative percentage of variance was 20.2%
for the five factors. These five factors were divided into adaptive and maladaptive coping
style with reference to the level of mental health as measured by GHQ. Thus a problem-
oriented coping style, a cognitive coping style, and a help-seeking coping style were regarded
as adaptive, while an avoidant coping style and a self-blaming coping style were taken as
maladaptive. The adaptive coping index was defined as the sum of the total scores for the
problem-oriented coping style, cognitive coping style, and help-seeking coping style, and the
maladaptive coping index was defined as the sum of the total scores for the avoidant and self-
blaming coping styles. Variables related to the adaptive coping index were high educated
level, and an advanced career position. On the other hand, the variables related to the
maladaptive coping index were being unmarried, having too much work, and psychosomatic
illness such as peptic ulcers, diabetes mellitus, and neuroses. In addition, we examined the
combined effects of various stress-related factors on mental health. With regards to combi-
nation with other stress-related variables, the most adaptive combination was an adaptive
coping style, a Type B behavior pattern, adequate social support, and positive life events. On
the other hand, the most maladaptive combination was maladaptive coping style, a Type A be-
havior pattern, inadequate support, and negative life events.
[Conclusion] This study indicates the importance of coping style in promoting mental health
and preventing poor mental health in the workplace. Education focusing on stress coping
styles may be useful in the workplace.
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26 Hiroshi TSURUTA
Enhancement of Methano!l on Skin Absorption of Toluene in Mice
Eur. J. Pharm. Biopharm., 42, 57S, 1996

Summary Skin absorption of pure toluene has been investigated in humans and in ani-
mals, but its absorption from a solvent mixture has not been reported. This study
investigated skin absorption rate of toluene from a methanol mixture in mice.

The skin absorption rate was determined from the amount of skin-absorbed solvent re-
tained in the whole body using a single compartment model which made correction for the
elimination rate from the whole body by expiration and metabolism. The skin absorption
rates of toluene at 0, 25, 50, and 75% (V. V) mixed ratio of methanol in toluene, methanol
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mixture were measured, and the relationship between skin absorption rate and mixed ratios
of toluene, methanol mixtures were investigated.

We cbserved a parabolic relationship between the skin absorption rate of toluene and
the mixed ratio, with the maximum obtained at 50% (V,/V). The skin absorption rate of
toluene from this point (50%) was about 4.7 times higher than that of pure toluene. The Kp
( permeability constant) of toluene increased as the mixed ratio of methanol increased. This
result indicates that methanol is a skin absorption enhancer of toluene.

National Institute of Industrial Health,

21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan.

27 Sheng-Zhao LIN™"", Norihiko KOHYAMA* and Hiroshi TSURUTA*
Characterization of Steroid,”Cyclodextrin Inclusion Compounds by X-ray
Powder Diffractometry in Correlation with Thermal Analysis
European Symposium on Formulation of Poorly Available Drugs for Oral
Admurnistration, Paris; Abstracts, 1996

Summary Two inclusion compounds, progesterone with 8- and 7 -cyclodextrin, were
studied with X-ray powder diffractometry and thermal analysis. Disappearance of charac-
teristic X-ray diffraction patterns of the two compounds as well as the appearance of a new
diffraction pattern for each were found when inclusion compound formation was completed.
The X-ray diffraction patterns of 8 -cyclodextrin measured at various temperatures showed
a structural change occurring between 60°C and 80°C, which coincided well with the DSC endo-
thermic peak around 75°C. Results suggest that changes in the X-ray diffraction patterns of
cyclodextrin during inclusion formation and during the heating process is due to the displace-
ment of adsorbed water by progesterone in the cavity of cyclodextrin.

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

** Ashigara Research Laboratories, Fuji Photo Film Co. Ltd., 210, Nakanuma,
Minamiashigara-shi, Kanagawa, 250-01, Japan

28 Yoko MORITA®, Tadasht SAKAI"*, Takaharu ARAKI**, Koichi SUZUKI
***, Kenichi ODA***, Shunichi ARAKI**** and Yoshiaki MASUYAMA**
A Reference Value for delta-Aminolevulinic Acid in Plasma in the
Population Occupationally Unexposed to Lead

Industrial Health, Vol. 34, 57-60, 1996

Summary To obtain a reference value for delta-aminolevulinic acid in plasma (ALA-
P), we determined ALA-P levels in 141 subjects (105 males and 36 females) without
occupational exposure to lead. The distribution of ALA-P levels in males can be regarded to
follow log-normal distribution and the geometric mean was 8.7 ©g/1 with 95% confidence in-
terval of 6.0-125 wg/l.  These data would be useful as a baseline for evaluating the
relationship between ALA and its biclogical effects.

*Department of Experimental Toxicology, National Institute of Industrial Health
**Center of Occupational Medicine, Tokyo Labor Accident Hospital
""" Department of Health Examination, Kanto Labor Accident Hospital
****Department of Public Health, Faculty of Medicine, University of Tokyo
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29 H. ARITO™, M. TAKAHASHI", I. UCHIYAM. **, W. A. SKORNIK™*" and
J. D. BRAIN**"
Age-Related Changes in Pulmonary and Extra-Pulmonary Responses to
Ozone Inhalation in the Conscious Rat
Abstracts of the VII International Congress of Toxicology, July 2-6, 1995,
Seattle, WA, USA

Summary To evaluate the effect of age on toxicant-induced pulmonary and
extrapulmonary changes, we examined the effect of O; inhalation on respiratory and
electrocardiographic (ECG) responses in 4 and 20-month old male rats of Wistar strain.
Rats, chronically implanted with ECG electrodes, were placed in head-out plethysmographs
for continuous ventilatory measurements of tidal volume, respiratory frequency, minute vol-
ume, and inspiratory and expiratory times. We also obtained simultaneous measurements of
heart rate (HR). After a 1 hour exposure to clean filtered air, rats were exposed to 0.1, 0.3
or 0.5 ppm O for 5 hours. The role of C-fibers in Os induced changes was examined in
capsaicin-treated rats. Capsaicin destroys pulmonary C-fibers. Transient rapid shallow
breathing with elevated HR appeared 1-2 min after the start of Os exposure. Persistent rapid
shallow breathing and a progressive decrease in HR occurred 1-2 hours after the onset of
O, exposure. The magnitudes of the decreases in respiratory and HR responses to O; were
dose-dependent but were greater for young rats than for aged ones. In order to help eluci-
date the afferent pathways of these pulmonary and extrapulmonary responses, the
pulmonary system of rats devoid of C-fibers is currently being investigated.

*Nuational Institute of Industrial Health
** Institute of Public Health
***Harvard School of Public Health, Department of Environmental Health

30 Takeshi HONMA
Microdialysis Study of the Effects of Toluene on Brain Neuro-
transmitters and Metabolites of Rats
5th Meeting of the International Neurotoxicology Association, FPort
Ludlow, Washington, Abstracts p63, 1995

Summary Microdialysis techniques were applied to detect changes in brain neuro-
transmitters induced by organic solvent in freely moving rats. Brain microdialysis is used
to evaluate pharmacological effects of drugs and chemicals on the central nervous system
(Honma T. Industrial Health 1992; 30: 47-60). Rat brains were implanted with microdialysis
probes, with the probe tip was located in the striatum. The probe was perfused at the rate
of 1¢/min. Toluene in olive oil was injected to each rat intraperitoneally at doses from 500
to 2000 mg/kg. Neurotransmitters and metabolites in the perfusate were detected by HPLC.
We obtained peaks of acetylcholine (ACh), DOPAC, 5-HIAA, etc. Following the injection of
toluene, extracellular concentrations of ACh decreased and BHIAA increased at 1000 mg/kg or
more. Decrease in ACh was observed following the administration of pentobarbital. Toluene
and pentobarbital increased ACh concentration measured in the homogenate from many
brain areas. These doses of toluene had no effect on ACh metabolizing enzymes or on QNB
binding activity to muscarinic receptors. No changes were observed at 500 mg/kg. These re-
sults suggest that toluene decreases ACh release from cholinergic nerve terminals in the
striatum.

National Institute of Industrial Health
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31 Takeshi HONMA and Megumi KANADA
Correlation between LDy Values by Systemic Administration and LCs
Values by Inhalation Exposure _ '
International Congress of Toxicology - VII, Seattle, Abstracts 98-P-25,
1995

Summary Toxicity data of chemicals such as L.Cw values by inhalation exposures are
needed because most chemicals are taken into body by inhalation. We have a sufficient vol-
ume of information about LDs values of chemicals obtained by systemic, e.g., oral,
intraperitoneal, etc., administrations in experimental animals. However, information about
LCs values obtained by inhalation exposure is very limited. We pursued the possibility of es-
timating unknown LCs values from available LDy values. LDg values by oral administration
and LCw values by inhalation exposure of rats were collected from a database. LDs vs. LC
» values for many chemicals were plotted, and correlation coefficients between these values
were calculated. We found a fairly good correlation between LDy values expressed in mg/kg
and LCy values in ppm. This correlation was improved by converting LDs units from mg/kg
to £ mol/kg and those of LCx from ppm to ppm *h (exposure concentration x exposure hours).
We obtained better correlation in rats rather than in mice between LCsx and LDs values. In
this study, we found correlations between LCsx and LDs values, but limitations existed for
these correlations.

National Institute of Industrial Health

32 Takeshi HONMA, Muneyuki MIYAGAWA, Megumi KANADA and
Katsumi OHTANI
Evaluation Methods for Hazardous Effects Produced by Combined

Exposure of Environmental Pollutants
Environmental Research in Japan, Vol. II, 74-1~74-19, 1995

Summary The number and the amounts of environmental pollutants are increasing
and serious air, water, and soil pollution has occurred. Air pollution is frequently caused by
chlorinated organic compounds such as carbon tetrachloride, chloroform, trichloroethylene,
etc. In many cases, environmental pollutants exist as mixtures of chemicals; therefore, we
must evaluate the hazardous effects of such mixtures. However, only a limited number of
studies concerning effects of chemical mixtures have been conducted. In order to obtain exact
dose-response relationships, animal experiments are indispensable. In many experiments,
test chemicals have been given to animals by systemic administration, orally and via
intraperitoneal injection. However, it is also necessary to obtain hazard data regarding inha-
lation exposure, particularly for inhalation of mixed compounds, because toxicity differences
exist between administration and inhalation of chlorinated organic compounds. In this study,
we aim to develop a method to evaluate hazardous effects due to mixed air pollutants.

Chloroform or carbon tetrachloride were injected intraperitoneally to rats, and changes
in the liver and in markers for tissue injury were investigated. Changes in plasma lipopro-
teins following the administration of these chemicals were very sensitive compared to
traditional hepatotoxicity markers such as GOT (AST) and GPT (ALT). Plasma lipoproteins
seemed to be useful biomarkers for hepatotoxicity caused by chlorinated organic chemicals.
Following combined administration of these two chemicals, liver injury and changes in
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markers were more marked than the addition of each effect due to administration of each
chemical alone. Also, in six-hour exposure to these chemicals, the hazardous effects of com-
bined exposure were more serious than the addition of each effect observed in individual
exposures. Thus, toxicity potentiation, synergism, of hepatotoxicity by combined exposure
of chloroform and carbon tetrachloride was observed in rats.

National Institute of Industrial Health

38 Takeshi HONMA, Muneyuki MIYAGAWA, Megumi KANADA, Ayako
SUDO, Mitsuo SATO and Hiromichi HASEGAWA
Experimental Study of Methyl Bromide Toxicity
Research Report of Ministry of Labor, Takeshi Honma, ed., “Evaluation
of Symptoms of the Central Nervous System Acutely Stimulated by
Organic Chemicals,” Vol. I, 1995

Summary Rats were exposed to methyl bromide for 8 hours and an LCs value of 302
(267-340) ppm was obtained. Tissue concentration of methyl bromide depends on exposure
concentration but not on exposure time, and its half life was about 30 minutes. At the end of
a two-hour exposure, approximate tissue concentrations of methyl bromide in pg/g wet
weight/ 1000 ppm were 6 (adipose), 0.4 (blood, muscle), 0.03 (brain), and 0.02 (liver, kidney).
Increase in tissue bromine concentration due to methyl bromide exposure depended on both
the exposure concentration and the exposure time, and an average bromine increase of about
40 1t g/ g blood/1000 ppm/hr was obtained. Half life of blood bromine was 5 days. Methanol
concentration after an eight-hour exposure to 250 ppm methyl bromide was 22 £ g/g blood.
Inhibition f locomotor activity, decrease in body temperature, and suppression of appetite oc-
curred at 125 to 188 ppm for eight-hour exposure to methyl bromide. Conditicned taste
aversion response was found in rats after a four-hour exposure to 25 ppm methyl bromide.
Rats were exposed to 1, 5, or 10 ppm methyl bromide for three weeks. Changes in biochemical
markers such as GOT, LDH, CPK etc., were observed at 10 ppm, but not observed at 5 ppm.
Rats were also exposed to different concentrations of methyl bromide for eight hours to in-
vestigate neurochemical changes in the central nervous system.  Norepinephrine and
dopamine decreased in many small brain regions in a dose-dependent manner. Activity of ty-
rosine hydroxylase, a rate-limiting enzyme for catecholamine synthesis, was lowered by the
exposure. A microdialysis study revealed that direct administration of methyl bromide into
the brain ventricle reduces the concentration of 5-HIAA, a serotonin metabolite, in the stria-
tum. Decrease in SHIAA was ohserved in cerebrospinal fluid of human intoxication cases.
Neurobehavioral and neuropharmacological techniques were applied to assess the alteration
of receptor sensitivity in the brain. Exposure to methyl bromide for seven days, eight hours
per day, increased the sensitivity of dopamine D, and D. receptors. This hypersensitivity
was observed at doses as low as five ppm, and reached a maximum at four to seven days after
the termination of exposure. These changes appear to be related to different psychiatric
gymptoms observed in methyl bromide intoxication.

National Institute of Industrial Health
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34 Rui-Sheng WANG*, Tamie NAKAJIMA™*, Hiroshi TSURUTA® and
Takeshi HONMA* _
Effects of Exposure to Four Organic Solvents on Hepatic Cytochrome P450
Isozymes in Rat
Chem.-Biol. Interac. Vol. 99, 239-252, 1396

Summary Changes of ¢ytochrome P450 isozymes in livers of rats after exposure to
four solvents at 4000 ppm for six hours, were studied by enzyme assays and immunochemical

detection using antibodies to cytochrome P450 isozymes. Toluene, benzene, and
trichloroethylene (TRI) exposure resulted in a significant increase in the activities of
nitrosodimethylamine demethylase and 7-pentoxyresorufin O-depentylase. 1,1,1-

Trichloroethane (TCE) showed little effect on the activities of the enzymes. Anti-CYP2E1 and
anti-CYP2B1,72 inhibitable activity of toluene side-chain oxidase was significantly enhanced
in toluene-, benzene- and TRI-treated rats. Anti-CYP2C11 inhibitable activity was greatly re-
duced as compared with the control. The changes in CYP2EL and CYP2C11 were confirmed
by the increase and decrease in activities inhibited by 4-methylpyrazole and cimetidine, re-
spectively. Western blot analysis revealed that the increase in the peak area of bands
recognized by anti-CYP2E] was consistent with toluene inhibition results. CYP2BL "2 was
not detectable in the control group, but it was strongly induced by toluene, followed by ben-
zene and TRI. Some increases in the peak areas of bands recognized by CYP2A1 and CYP4Al
were also observed In microsomes of rats exposed to the three solvents. Little
immunoreactivity was found with anti-CYP1Al in all microsomes, and no obvious change in
the peak area of bands recognized by anti-CYP3A and anti-CYP2C13 was observed. TCE ex-
posure showed little effect on these bands. The formation of phenol and hydroquinone from
benzene was enhanced to different degrees by toluene, benzene, and TRI. The hydroxylation
of testosterone at 6 8 and 7a was increased by benzene, and benzene and TRI, respectively.
However, metabolism at 16 ¢ and 2a was markedly suppressed by all solvents except TCE.
The results showed that the four solvents have different effects on specific cytochrome P450
isozymes and on the metabolism of both endogenous and exogenous substances.
*National Institute of Industrial Health
**Shinshu University School of Medicine

35 Rui-Sheng WANG*, Takeshi HONMA®, Toshihiro KAWAMOTO** and
Tamie NAKAJIMA***
Different Effects of ALDH2 Genotypes on the Metabolism of Aldehydes in
the Human Liver
International Congress of Toxicology - VII, Seattle, Abstracts 36-P-13,
1995

Summary Genotypes of aldehyde dehydrogenase 2 (ALDH.) of the human liver were
determined, and their effects on the metabolism of different aldehydes in the cytosolic fraction
and microsomes were investigated. Of the 32 subjects, 25 are homozygote for active ALDH,
genes (NN), and the others are the heterozygote for the active and inactive genes (ND). It
was found that ALDH activity for formaldehyde (0.5 mM) and acetaldehyde (10 £ M) in liver
cytosol in the ND group was less than one third of that found in the NN group, and the activity

—110—



for 10 4 M n-butyraldehyde was also significantly lower in the ND group than in the NN group.
However, the metabolism of aliphatic aldehydes of long chains of carbon atoms (e.g. nonyl
aldehyde and retinal), and aromatic aldehydes (e.g. benzaldehyde) was at the same level in
the two genotypes. No significant difference was shown in ALDH activity in microsomes for
either acetaldehyde or benzaldehyde. It may be concluded that only the metabolism of ali-
phatic aldehydes of low molecular weight is affected by the genotypes of ALDH..
*National Institute of Industrial Health
**Uniwersity of Environmental & Occupational Health
***Shinshu University School of Medicine

36  Muneyuki MIYAGAWA, Takeshi HONMA, Mitsuo SATO and Hiromichi
HASEGAWA
Acute Effects of Inhalation Exposure to Carbon Monoxide on Schedule-
controlled Operant Behavior and Blood Carboxyhemoglobin Levels in Rats

Industrial Health, 33, 119-129, 1995

Summary The acute effects of carbon monoxide (CO) exposure on a steady-state
operant behavior (bar-pressing under a VI60-sec schedule of food reinforcement) were re-
peatedly measured in (a) rats exposed to various concentrations of CO (500, 1000, 1500 and
2000 ppm) for 1h and (b) rats exposed to 1500 ppm for different periods (1, 2 and 4 h).
Measurements were made continuously before, during and after the exposure period.
Abrupt cessation of the response was produced by exposure to 1000 ppm or higher concentra-
tions of CO. Recovery from the effects of CO exposure was observed as sudden resumption
of responding during the post-exposure period. The duration of exposure required to pro-
duce response inhibition was closely correlated with the exposure concentration. The post-
exposure interval required for response recovery was also correlated with the exposure
concentration. This post-exposure response recovery interval, however, was constant and in-
dependent of the duration of exposure when the concentration was fixed at 1500 ppm. In
order to correlate these behavioral changes with an internal index of CO exposure, blood
carboxyhemoglobin (HbCO) levels were determined under several exposure conditions corre-
sponding to those of the behavioral observations. It was found that HbCO levels were within
a certain range (33-43%) when response recovery occurred, suggesting the existence of a criti-
cal HbCO level (threshold) associated with the drastic behavioral change. Hence, these
results support the view that blood HbCO is an important determinant of the acute behavioral
effects of CO.

National Institute of Industrial Health, Ministry of Labour, Kawasaki 214, Japan

37 Muneyuki MIYAGAWA”*, Takeshi HONMA™* and Mitsuo SATO***
Effects of Subchronic Exposure to Toluene on Working and Reference
Memory in Rats
Neurotoxicology and Teratology, 17(6), 657-664, 1995

Summary Rats that had inhaled 600 ppm of toluene vapor 24 h a day for 50 days after
weaning at 3 weeks of age were trained in a radial-arm maze with a 4-out-of-8 baiting
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procedure, and their performance based upon reference and,/or working memory was com-
pared with that of air-exposed control animals during the early stage of acquisition.
Pharmacological challenge testing was also conducted after completing a total of 48 training
sessions; the effects of scopolamine and methylscopolamine on the maze performance were
measured after acute TP administration to determine the long-lasting effects of toluene expo-
sure. During the acquisition stage, toluene-exposed rats made a significantly smaller number
of reference memory errors (entries into ” neverbaited” arms) and total arm entries than the
control rats. No significant effects of exposure were observed for working memory errors
{reentries into "already-entered” arms). During the pharmacological challenge testing, only
scopolamine increased both types of errors significantly. No significant differences due to
toluene exposure were revealed.

Departments of "Industrial Physiology, " Occupational Diseases, and ""Experimental

Toxicology, National Institute of Industrial Health, Ministry of Labour, Kawasaki 214,

Japan '

38 Shinji KOIZUMI® and Fuminori OTSUKAY
Nuclear Proteins Binding to the Human Metallothionein-II, Gene

Upstream Sequences
Industrial Health, 32, 193-206, 1994

Summary Metallothionein genes are known to be transcriptionally regulated by a va-
riety of factors such as heavy metals, glucocorticoids and cytokines, and have multiple
regulatory elements in their §'-flanking region. To study the interactions between these se-
quences and regulatory factors, Hel.a cell nuclear proteins were analyzed by band-shift assay
using a 95-base pair (bp) DNA probe containing a part of the human MT-II. gene upstream
gsequences, Consequently, two Zn-dependent DNA-binding proteins were detected. One of
these showed properties almost identical with those of zine regulatory factor (ZRF), which
had been detected using an oligonucleotide probe containing the metal responsive element
(MRE); namely, this protein is activated only by Zn, and requires not only MRE but also its
flanking sequences for optimal DNA-binding. The other protein appears to be Spl, based on
its recognition sequences specificity. In addition, by Southwestern blotting analysis of nu-
clear extracts using the 95-bp probe or MRE oligonucleotide probe, we detected a Zn-
dependent DNA-binding protein with a molecular mass of 116 kDa, which is likely to be ZRF.
Analysis of HeLa cell nuclear proteing fractionated by glycerol gradient centrifugation
showed that ZRF is distinct from another MRE-binding protein, MREBP.

“ Department of Experimental Toxicology, National Institute of Industrial Health, 21-1,

Nuagao 6-chome, Tama-ku, Kawasaki 214, Japan
¥ Department of Environmental Toxicology, Faculty of Pharmaceutical Sciences,
Teikyo University, Kanagowa 199-01, Japan

39 Keiji SUZUKI?, Katsuyuki NAKAJIMAY, Noriko OTAKI® and Masami
KIMURA®
Metallothionein in Developing Human Brain
Biol. Signals, 3, 188-192, 1994

Summary Localization of metallothionein (MT) in the developing human brain was in-
vestigated by immunohistochemical techniques. Fetal brain at 21 weeks showed no MT
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expression. In 35-week-old fetuses, glial cells in the gray matter showed MT expression in the
nucleus and perinuclear cytoplasm, but glial cells in the white matter showed MT not only in
the nucleus and perinuclear cytoplasm but also in glial processes. At 40 weeks, glial cells in
gray and white matter expressed immunoreactive MT in the nucleus, cytoplasm and glial
processes. Blood vessels were positive for MT. In the infant brain, there were clear differ-
ences in glial cells between protoplasmic and fibrous astrocytes; their nuclei, cytoplasm and
processes were positive for MT, but the MT-positive glial processes of protoplasmic
astrocytes were fine. In the child, typical protoplasmic astrocytes in gray matter and fibrous
astrocytes in white matter were observed and their nuclei, cytoplasm and glial processes were
positive for MT. Pia mater and blood vessels expressed MT in infants and children.

9 Department of Pathology, College of Medical Care and Technology, Gunma

Untversity

¥ Japan Immunoresearch Laboratories

® National Institute of Industrial Health

@ School of Medicine, Keio University

40 Praphasri CHONGPRADITNUN®, Noriko OTAKI? and Mitsuo CHINO?
Studies on Possible Detection of Mammalian Metallothionein in Higher
Plant by Radicimmunoassay
Thai Journal of Sotls and Fertilizers, 16, 235-240, 1995

Summary Metallothionein (MT) is low molecular weight, cysteine rich, heavy metal
binding protein found in animals, Neurospore and fusion yeast but not in fission yeast.
Recently, MT genes from plants, for instance; flowering plant; Nimutus guttatus, pea; Pisum
sativum L., maize and soybean have been cloned. Although these plant genes with homology
to mammalian MT genes were found, the information on plant MT protein is still unknown.
Using radicimmunoassay (RIA) technique showed a possibility of MT synthesis in plants.
Radioimmunoassay for MT in soybean suggested that MT like protein was contained at the
concentrations of 427.7 and 7,700 ng/g fresh weight by rat-MT equivalence, in roots and seeds,
respectively {conc. 0.025% of total protein). While the rice roots and wheat grains did not con-
tain this MT like protein.

» Soil Science Div. Dept. of Agriculture, Thailand

2 National Institute of Industrial Health

9 Department of Agricultural Chenustry, Tokyo University

41 Hirotomo YAMADA
Studies on Protein Changes in UV-Irradiated Human Skin Cells
Global Environment Research (1), p97~101, 1995

Summary Specific inhibition of metallothionein {(MT) induction by UVB was studied in
a human skin fibroblast, NBIRGB. When the cells were irradiated with 280-290 nm UVB light
even at a low dosees which did not affect total protein synthesis, the induction of MTs by cad-
mium was immediately inhibited.

MTs are small cystein-rich proteins that detoxify some heavy metals and act as free
radical scavengers. These results suggest that at least a part of the toxic effects of UVB ir-
radiation could result from the inhibition of MT induction.

National Institute of Industrial Health
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42  Hiroko KYONOQO*, Fumio SERITA*, Ryoko MARUYAMA®*, Hisayo
KUBOTA”, Tadao TOYA", Yoji YAMAUCHI**, Hisayoshi OHTA**,
Yukio SEKI**, Yoko ISHIHARA*"" and Jun KAGAWA™**

Development of a New Method to Assess the Biological Effects of Exposure
to Environmental Pollutants Using Model Animals with Respiratory
Disease |

Environmental Research in Japan, Environmental Agency, Vol. II, p73-1-
19, 1995

Summary There is increasing evidence that the aged, infants, or people with preexist-
ing pulmonary diseases are more susceptible to pollutants than normal healthy population.
However, little is known concerning susceptible groups because most animal researches and
human clinical studies have focused on normal healthy subjects. To assess the health effects
of environmental pollutants on -sensitive subpopulations, we developed a new experimental
model for broncho-bronchiolitis { Br ) by exposing rats to nickel aerosols.

Br rats exposed to either aerosols of titanium dioxide (Ti), or nitrogen dioxide (NO,),
and the mixture of both, showed no difference in clearance of Ti, of which half-life in the lung
was about 66-76 days. Pathological observations found only minor differences among those
groups.

To find out much more sensitive parameters that correlated with pathological changes,
biochemical studies on Br rats exposed to Ti were performed. Using bronchoalveolar lavage
fluid (BALF), significant differences between normal and Br rat were detected on the contents
of total protein, sialic acid, and phospholipid. Enzymatic activities of LDH, beta-
ghicronidase, elastase, metaprotease, and SOD were significantly high in the Br groups.
Shedding of a new cell adhesion molecule, soluble LECAM-1, was increased as well as TL-8,
Just after the termination of 5-day exposure to Ti to Br rats, higher activities of LDH,
elastase, and metaprotease, increased amount of IL-8 than those of Br rats without Ti expo-
sure were detected in BALF. The activities of SOD were high both in serum and BALF. The
biochemical data corresponded well with the cell count data in BALF, which also reflected the
state of inflammatory changes of the lung tissues.

Various ventilatory parameters measured in Br rats showed significant increase in tidal
volume, respiratory frequency and minute ventilation one to two days after Ni exposure.
Those parameters returned to normal level after day three. During hyperventilation, Br rats
showed significantly reduced Pao. values, though the differences in Paco. and pH were insig-
nificant compared to those of the control. Observation of ventilatory responses to CO: and
hypoxic gas inhalation showed a reduced potency for increasing ventilation.

In Br rats, large amount of inflammatory cells recovered in BALF was due to migrated
cells which came out from the edematous submucosa through the intercellular breakage of
airway epithelium into the lumen. There was little alveolar edema observed. Both pathologi-
cal and biochemical data, as well as respiratory function tests, support that morbid states of
Br rats are similar to those of asthma in human. These animals might be useful to give ex-
perimental evidence for the risk of exposure to hazardous pollutants on susceptible people like
asthmatics.

*National Institute of Industrial Health
“*School of Allied Health Sciences, Department of Occupational Health and
Toxicology, Kitasato University
*** Department of Hygiene and Public Health, Tokyo Women’s Medical College
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43 Hiroko KXYONO, Fumio SERITA, Ryoko MARUYAMA, Hisayo KUBOTA
and Tadao TOYA
Cellular Dynamics Analysis in the Course of Development of Bronchiolitis

in Rats Exposed to NiCl,
VII International Congress of Toxicology , Seattle, Washington USA, July
2-6, 1995

Summary By exposing rats to NiCl, aerosols for only 5 days, we developed a new
model of acute bronchiolitis (Br). To understand the process of developing acute inflamma-
tion, comparative studies of histopathology and computer-assisted morphometry on the serial
section stained with HE, PAS with or without @ -amylase digestion, PCNA ( proliferating cell
nuclear antigen), and Alcian blue (AB, pH 2.5) were performed.

The parameters measured were, the ratios of wet lung weight  body weight,
morphometry data of intrapulmonary airway epithelium area, the amount of PAS positive
area, and the number of PCNA-positive nuclei on a unit length of basement membrane for the
different exposure time to Ni. The results of histopathologic observation and quantitative
data correlated well with each other. :

The initial changes started the 3rd night after the start of Ni exposure and progressed
quickly during the 4th to 5 th day. Oversecretion of acidic mucus in the lumen was noticed al-
ready at Day 3, but overproduction of mucous granules and acidic mucus became prominent
after rapid cell proliferation. Comparing the changes in the main axial bronchiole (L-br), the
lesions of medium (M) and small (S} bronchioles were significantly more severe.

It is suggested that the imbalance of ion transport induced by absorbed NiCl. which de-
posited predominantly in M level might trigger the start of submucosal edema. Chemokines
and elastases released from the activated pulmonary macrophages, as well as the influx of
neutrophils from the submucosa, might have also contributed to the development of
bronchiolitis.

National Institute of Industrial Health

44  Junzo SAEGUSA, Akinori YASUDA and Hisayo KUBOTA
IQI/Jcl Mice Have Thymic B Cells
Frontiers in Laboratory Animal Science, Helsinki, Finland
Joint Conference of ICLAS, ScandLAS and FinLAS, 205, July 2-6, 1995

Summary IQI/Jcl is an inbred strain established from ICR mouse in Japan. We
found that the females older than 9 months had sialoadenitis of which incidence and severity
increased with age, and suggested that this strain could be a new animal model of primary
Sjogren’s Syndrome (Saegusa et al, Vlth International Symposium on Sjogren’s Syndrome,
Tokyo, 1993). In addition, we noticed recently that thymuses of old female mice were grossly
as large as those of young mice, and had histologically follicle-like structures in the medulla
and plasma cells infiltration in the cortex. Immunohistologic study indicated that B cells con-
sisted of follicle-like structures and plasma cells produced lgM or lgG. Then, we studied the
thymus of both sexes by flow cytometer every 3rd month from 3 to 15 months-old. We con-
sidered those mice having B cells more than 2% of thymocytes as the thymic B cell positive
animals. Chronological study revealed that the thymic B cell positive mice appeared after 6
and 9 months-old in females and males, respectively, and both the incidence and B cell ratios
in thymocytes increased with age, while the tendency was more prominent in the females. In
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these respects, IQI/Jcl is a unique and interesting strain for studying the relationship between
thymus abnormality and development of autolmmune disease.
Laboratory of Experimental Toxicology, National Institute of Industrial Health,
Koawasaki 214, Japan

45 Tien Mei PAN"*, Kouji SHIMODA®, Yi CAI”, Yoshihiro KIUCHI?,
Kazumasa NAKAMA®, Toshio AKIMOTO®, Yasuaki NAGASHIMA?,
Masakazu KAI?, Michio OHIRA®, Junzo SAEGUSA®, Takatoshi KUHARA

" and Kazuyoshi MAEJIMA®
Deodorization of Laboratory Animal Facilities by Ozone
Exp. Anim., 44 (3), 255-259, 1995

Summary Deodorizing effect of ozone was investigated comparing two types of com-
pact ozonizing apparatus made on an experimental basis. The concentrations of ammonia
and trimethylamine were examined as an indicator for deodorizing effect of ozone in animal
rooms of rats and guinea pigs at laboratory animal facilities of three different universities.
Both of the ozonizing apparatus were able to remove ammonia and trimethylamine in animal
rooms, with no significant difference in the performance of the two apparatus.

? Laboratory Animal Center, Keio University School of Medicine, 35 Shinanomachi,

Shinjuku, Tokyo 160, ® Yokohama City University School of Medicine, Kanagawa 236,

Nippon Medical School, Bunkyo, Tokyo 113, *Zexel, Inc, Konancho, Saitama, 360-01, ?

Ebarae, Inc, Kawasaki, Kanagawa 211, ® National Institute of Industrial Health,

Kawasaki, Kanagawa 214, "Teikyo University School of Medicine, Itabashi, Tokyo 178,

Japan and * Present address : Guangdong Prouvincial People’s Hospital, Zhungzang

Road 2, Gaungzhou, People’s Republic of China

46  Naomu HISANAGA*, Kiyoshi SAKAI"*, Eiji SHIBATA*"* and Yasuhiro
TAKEUCHI***
Prevention of Asbestos-Related Disease in Small-Scale Construction
Industry
Proceedings of the International Symposium on Occupational Health
Research and Practical Approaches in Small-Scale Enterprises, 67-75,
1995

Summary Japan imported 199,836 tons of asbestos in 1994. Asbestos is mainly used as
construction material. Therefore, prevention of asbestos-related disease in 5 milion construc-
tion workers is still very important.

. The objective of this paper is to report the effort of a construction workers’ health in-
surance society to prevent asbestos-related disease. The society located in Mie prefecture
consists of 12, 800 self-employed workers and 4,000 employees of small-scale establishments
(1995).

We cooperated with the society since 1987 to conduct a research on the working condi-
tions and health status of the workers. The results revealed the following: (1) Personal
exposure concetration of asbestos (chrysotile and amosite) ranged from 0.01 to more than 100
fiber/ml during sawing punching, drilling and other work processes. (2) 14% and 26% of 7411
workers responded to be exposed to asbestos often and sometimes, respectively. (3) Pleural
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thickening suspected to be caused by asbestos was observed in 1.0% of 2252 workers aged 40
and over in chest X-ray examination. (4) Significant increase was observed in standardized
proportional mortality ratios of all malignant neoplasms, cancer of lung, cancer of stomach
and accident in comparison with populations of both Mie prefecture and Japan.

Based on these results, the society carried out countermeasures to protect the worker’s -
health, which included: (1) dissemination of information concerning asbestos; (2) supply of
protective equipments; (3) request to construction material manufacturer to substitute asbes-
tos with a less harmful material; (4) regular health check and health education; and (5)
obtaining workmen’s compensation.

It can be concluded that the activity of health insurance society mentioned above would
be one of the effective way to improve occupational health status in small-scale establish-
ments.

"Department of Industrial Physiology, National Institute of Industrial Health
**Nagova City Public Health Research Institute
***Department of Hygiene, Nagoya University School of Medicine

47 Naomi HISANAGA
Effective Way of International Cooperation in the Field of Occupational
Safety and Health - Based on the Experience at JICA Project in the
Philippines and Korea
Proceedings of International Medical Bioscience Symposium, “Control of
Health Problems in the Modernizing Process of Developing Countries”,
15p, Kumamoto, 1995

Summary The objective of this report is to suggest ways of effectively implementing
international cooperation projects aimed to improve the occupational safety and health
(OSH) status in developing countries based on the experience with the JICA (Japan
International Cooperation Agency) projects. The author worked as a consultant at the
Philippine occupational safety and health center from 1990 to 1991 and the Korea industrial
safety and health corporation from 1993 to 1994, During the author’s tenure as a JICA con-
sultant, the following points were noted:

1) Big effort has been made to improve OSH status in both countries. This is especially
evident in Korea, where the development of OSH has been sustained since just after the Korean
War. The policies and system of OSH in foreign countries, such as US, Japan and Germany,
have been appropriately utilized as examples in drafting OSH activities in Korea. However,
there still exsists an imbalance between the rapid industrialization and OSH countermeasgures
in both countries. Enhancing OSH activities is very urgent.

2) Technology, information and experience of success or failure accumulated in Japan
through the industrialization process would be helpful to those countries.

3) As for the Japan ide, the quality of international cooperation largely depends on a
supportive domestic response-particularly from experts in OSH and related fields.

Recently, Japan’s involvement in international cooperation activities in the field of OSH
is becoming more active year by year. However, we have to solve several problems to realize
a more effective cooperation.

The first is the shortage of experts who can join internationl cooperation activities
and the insufficient support system for experts. [t is necessary to increase the number of ex-
perts and to organize domestic manpower network which makes it possible to respond
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appropriately to a variety of requests from developing countries.

The second is the reasonable planning of technology transfer. It si mportant to select
the technology which fits the needs and which has high priority in counterpart country.

The third is the content of cooperation offered by the Japan side. In addition to individ-
ual skill improvement, such as in the analysis of toxic substances or diagnosis of occupational
diseases, much effort should be made to impart the experiences and lessons in Japan regard-
ing how the employee, employer and government have struggled to establish countermeasures
against fundamental problems. The OSH system in medium and small-scale enterprises and
the risk assessment and management system before introducing new process or substance to
the work site may serve as examples.

Finally, it should emphasized that the effort in establishing a system of implementing
cooperation projects will also contribute in upgrading the OSH activities of Japan itself.

Department of Industrial Physiology, National Institute of Industrial Health

48 Hidetaka KONDQO®, Jian HUANG'*, Gaku ICHIHARA™, Michihiro
KAMIJIMA®, Isao SAITO™**, Eiyi SHIBATA*, Yuichiro ONO*, Naomi
HISANAGA™***, Yasuhiro TAKEUCHI™ and Daiichiro NAKAHARA™"* ™"
Toluene Induces Behavioral Activation without Affecting Striatal
Dopamine Metabolism in the Rat: Behavioral and Microdialysis Studies
Pharmacology Biochemistry and Behavior, 51, 97-101, 1995

Summary We examined the effects of toluene on the release of dopamine (DA) and its
metabolites in rat striatum using microdialysis. Intraperitoneal injection of 800mg/kg tolu-
ene significantly increased motor activity in rats, as did methamphetamine (MAP) (Img/kg).
However, 800mg/kg toluene did not affect the extracellular levels of DA, 34-
dihydroxyphenylacetic acid, homovanillic acid, or 5-hydreoxyindoleacetic acid. This is in
contrast to MAP, which significantly increased extracellular DA and decreased the
extracellular level of its metabolites. These results suggest that toluene-induced behavioral
augmentation may not be associated with alterations in DA or serotonin neurochemistry such
as are associated with MAP-induced behavioral augumentation.

*Department of Hygiene, Nagoya University School of Medicine
** Department of Hygiene, Kanazawa University School of Medicine
*** Aichi Prefectural Institute of Public Health

" **Department of Industrial physiology, National Institute of Industrial Health

= * Department of Psychology, Hamamatsu University School of Medicine

49  Yoshimi MATSUMURA”, Martho ONO-OGASAWARA"
and Mitsuya FURUSE™"
Adsorption Methods for Semimetal Hydrides Composed of Less Hazardous
Materials
Ningen-Chikyu Kei Heiset 6-nendo Kenkyu Seika Hokoku (Man-
Environment System Research Report for 1994), A04-EK21-C2-3, 192-164,
1995 |

Summary The adsorption system for semimetal hydride was investigated focusing on
adsorption capacity. Various adsorbents were prepared by impregnating metal salts on
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gilica gel and their adsorption capacities for hydrogen selenide were examined in comparison
with those made last year, especially in terms of the effects of atmospheric conditions on ad-
sorption capacity. The largest adsorption of hydrogen selenide was observed with sodium
carbonate loaded on silica gel in dry air conditions. The same adscrbent retained only a neg-
ligible amount of hydrogen selenide in a nitrogen atmosphere. Triethanolamine also resulted
in adsorption of hydrogen selenide in dry air, with no adsorption in nitrogen. In dry air, cop-
per sulfate adsorbed four mols of hydrogen selenide, while in a nitrogen atmosphere, it
adsorbed only 1.4 mols. Mercuric chloride and zinc nitrate showed similar capacities for hy-
drogen selenide both in nitrogen and dry air. These results suggest that the mechanism of
hydrogen selenide retention by strong bases and copper in the presence of oxygen should be
distinguished from mechanisms involved in adsorption by mercury and zinc in nitrogen and
dry air, and by copper in nitrogen.

Thus, among the available industrial waste recycling processes, non-ferrous metallurgi-
cal processes are thought to be superior to other chemical processes, which include
dissolution, precipitation,/flocculation-sludge formation processes, and others.

*Department of Environmental Hvgiene, National Institute of Industrial Health
**Department of Occupational Diseases, National Institute of Industrial Health

50 Yoshimi MATSUMURA™*, Mariko ONO-OGASAWARA™ and Mitsuya
FURUSE"* |
Adsorption Technology for the Treatment of Semiconductor Material
Waste Gases Intended to Reduce Negative Environment Impact
Enuvironmental Research in Japan, Vol. II, 72-1-6, 1995

Summary For the purpose of environmental protection from the toxic semiconductor
material gases consumed in electronic materials industries, various types of adsorption tech-
nology have been introduced into the industries for the waste treatment of the material gases.
However, scientific information on the efficiency of commercial adsorbents is thus far limited.
Moreover, the commercial adsorbents used in the technology involve various kinds of heavy
metals such as copper, mercury and manganese which, after being used, are solidified and dis-
posed as industrial wastes, giving an impact to the environment. This study is intended to
search the effective adsorption systems for waste gas treatment of semimetal hydrides in view
of lower environmental impact which will be realized through the systhesis of adsorbents con-
taining less hazardous chemicals, and to find methods for recovering the hazardous
components from the used adsorbents. , _

Hydrogen selenide was chosen as one of the semiconductor material gases this year.
With the results of adsorption capacities of various kinds of adsorbents, the stoichiometric re-
lations between the adsorption capacities for hydrogen selenide and the impregnated metals
on the adsorbents were estimated and the chemical reactions were proposed.

From the survey on non-ferrous metallurgical industries, copper smelters were specu-
lated as to provide possible recycling methods of used adsorbents containing copper and
selenium.

*Department of Environmental Hygiene, National Institute of Industrial Health
**Department of Occupational Diseases, National Institute of Industrial Health

—119—



51 C.ISHII*, Y. MATSUMURA** and K. KANEKO"*
Ferromagnetic Behavior of Superhigh Surface Area Carbon

J. Phys. Chem. Vol. 99, 5743-5745, 1995

Summary A peculiar magnetic properties of activated mesocarbon microbeads (a-
MCMB) were examined over the temperature range 1.7 - 2856 K. a-MCMB has a large surface
area of 3110 m’g” whose surface atom ratio is 0.94. The temperature dependence of the mag-
netic susceptibility from 30 to 285 K is described by the Curie-Weiss equation. Thex - T curve
shows a maximum at 4.2 £ 0.5 K. Distinct magnetic hysteresis and residual magnetization of
0.016 emu Gg-1 at 1.77 K ig observed. Although the magnetic hysteresis loop becomes small
with an increase in temperature, the hysteresis still remains even at 285 K. The contribution
of Fe impurity was excluded by the observations of metallic contaminants and ferromagnetic
resonance absorption. This ferromagnetism was attributed to the partially ordered
micrographitic structures in a-MCMB.

*Department of Chemistry, Faculty of Science, Chiba University
** Department of Environmental Hygiene, National Institute of Industrial Health

52  Yoshimi MATSUMURA
Industrial Hygiene Activities in Japan
Ann. Occup. Hyg., Vol. 39, No. 2, 261-263, 1995

Summary Japanese administrative and social systems for industrial hygiene are out-
lined with a review of history of industrial hygiene development before and after the World
War Il in Japan. Main legal frameworks, human resources of government officials pertain-
ing to industrial hygiene, authorized specialists and researchers, and responsible
organizations are described.

As the recent activities of the Ministry of Labour, a series of 5-year projects for the pro-
motion of industrial safety and health with the goals corresponding to the social needs at the
corresponding ages are also introduced, and the current 8th project is described with the
goals such as the promotion of workplace amenity and of total health including mental health.

As an aspect of the successful results of recent industrial hygiene administration, im-
provement of working environment with respect to chemical contamination is presented with
statistical background.

Department of Environmental Hygiene, National Institute of Industrial Health

53  Yoshimi MATSUMURA
Directions for the Safe Gas Mask Usages
J. Working Environ., 16(6), 34-39, 1995

Summary Gas masks are respiratory air filters used by industrial workers. To use
them safely and effectively, ‘an adequate selection of facepieces, canisters, and cartridges, as
well as detailed precautions for use and handling are necessary. This article presents an out-
line of the manual prepared by the Japanese Association of Respirator Industries for the
users, which was issued to provide safety information for gas mask usage and to warn
against possible dangers due to misuse.

The manual identifies workplace conditions under which gas masks should be used, in-
cluding oxygen concentration, temperature and humidity conditions, and the kinds and
concentrations of toxic chemicals in the atmospheric air. It also recommends methods for
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choosing a facepiece well-fitted to both of user and the working environment, for using and
handling gas masks safely, and for disposing of canisters or cartridges.
The manufacturers of gas masks are also responsible for providing various information
required by users for the safe use of gas masks in various industrial working conditions.
Department of Environmental Hygiene, National Institute of Industrial Health

54 Yoshimi MATSUMURA
Respirators
J. Industrial Hyg. Japan, 34, 36-46, 1995

Summary This report was published as the proceedings of a symposium titled
Personal Protective Equipments in the 1994 annual meeting of the Japan Occupational Hygiene
Association. Respirators are a type of personal protective equipment used in industry. This
article presents the necessary properties of respirators in relation to human respiratory func-
tions, the kinds of respirators manufactured and used in Japan, and their certification based
on regulations and industrial standards.

All respirators for industrial use in Japan are standardized by a series of Japanese
Industrial Standards, and some types, e.g., gas masks and dust respirators, are certified by
national approval tests based on government regulations. The Industrial Safety and Health
Law prescribes use of respirators for workers who are engaged in specified works at chemi-
cally contaminated areas, and specifies the kinds of respirators suitable for various
contaminants. Such respirator types include fresh air hose breathing respirators, powered
dust respirators, compressed air line breathing apparatuses, and self-contained breathing ap-
paratuses, as well as gas masks and dust respirators. The development of new respirator
functions such as alarm and speaker systems, end-of-use indications, and special use designs,
e.g., for welding, are reviewed.

Department of Environmental Hygiene, National Institute of Industrial Health

55  Seiichiro KANNO and Mitsumasa SUGIMOTO
A Small-Volume Constant-Flow Air Sampling Device for Thermal
Desorption GC Analysis
Industrial Health, Vol. 33, 207-211, 1995

Summary A glass syringe with disposable membrane filters was tested as a constant-
flow air sampling device. The principle of this sampling device is straightforward: when the
syringe is inverted vertically, the syringe plunger falls at a constant speed if an appropriate
flow restrictor is connected at the syringe inlet. In case of a 100 ml syringe with two Teflon
membrane filters of 0.50 in pore size and 3 mm in diameter, the flow rate was 3 ml/min. The
flow rate was constant for a 15-minute sampling period when two to eight filters were used as
a flow restrictor. A sample volume of less than 50 ml is sufficient for the determination of or-
ganic solvent vapor at the ppm level, when gas chromatography with thermal desorption
method is employed. Therefore, this sampling device is useful for determining the time-
weighted average concentrations of organic solvent vapor in a working environment.

National Institute of Industrial Health
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56 Yasushi SHINOHARA
Direct Quantitative Analysis of Respirable Cristobalite on Filter by
Infrared Spectrophotometry |
Industrial Health, 34, 25-34, 1996

Summary This study investigated a direct on-filter method wusing infrared
spectrophotometry for the quantitative analysis of respirable cristobalite. A polypropylene
membrane filter was used in this analysis, because the membrane filter has high transparency
and no interference peak in the spectral range used (250 - 750 em™). A linear relationship be-
tween the sample weight and peak height {(absorbance) for three specific peaks at 620, 385 and
300 cm™ of cristobalite were confirmed over the range from 45 to 1000 ug/cm?’ for the 620 cm™
peak and 45 to 2380 ug/cm’ for the 385 and 300 cm™ peaks. The variation of absorbance with
different particle sizes was smaller in the filter sample than that in the conventional potassium
bromide pellet sample. In conclusion, the direct on-filter method is useful for quantitative
analysis of cristobalite in airborne dust samples.

Department of Occupational Diseases, National Institute of Industrial Health

57 Yoshiharu YONEKAWA, Kazuo KANADA and Yukio TAKAHASHI
Human Response to Vibrational Shock to the Hand
7th International Conference on Hand-arm Vibration, May 9-12, 1995,
Prague, Czech Republic

Summary To correctly measure human response to vibrational shock subjective
equality between sinusoidal continuous vibration and repeated vibration of short duration
were examined in hand-arm vibrations. Subjects were required to adjust a continuous vibra-
tion until there was subjective equality with the short duration vibration. Each adjustment
involved a 10-second exposure to the repeated vibration and subsequent 10-second exposure to
the continuous vibration. On-time and off-time of the repeated vibrations were changed from
10 msec to 5 sec. Frequencies of the vibrations were 8, 16, 31. 5 and 100Hz.

Subjective intensity (as measured by the level of the matching sinusoidal signal deter-
mined by the subject) decreased with increase of off-time and with decrease of on-time of the
repeated vibrations. Results of this experiment were compared with calculated values of
r.m.s, r.m.q. and r.m.c. (root mean cube). R.m.s, values underestimated the repeated vibra-
tions especially, with short on-time and long off-time; r.m.q. values overestimated the
vibration compared with human responses. An r.m.c. is the most suitable measurement
quantity, based on the results of the experiment.

Department of Human-Environmental Engineering, National Institute of Industrial

Health
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