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3. Collected Abstracts from the Publications in 1993

1 Keiichi MIKI®, Ayako SUDO*, Naomi YATOMI**, Yayoi ODA*** and
Michifumi KAWASAKI™*"
Workload Evaluated by Catecholamine Excretion in Women Research
Workers in the Office and at Home

24th International Congress on Occupational Health (Nice, France, Sept
26 - Oct 1, 1993), Abstracts p. 374

Summary Objective: This study was designed to examine the extent of workload in
women workers, in the office and at home, as compared with that of men workers, in
Japan.

Methods: Urine samples during the daytime and the evening, on workdays and on
days-off, were collected from the subjects of 3 groups: women rearing their children,
single women, and men who had children. All subjects were research workers in the
cosmetics industry. Urinary catecholamines and creatinine were measured, and mean
catecholamine excretion was compared among the three groups.

Results: In all the groups, the urinary level of adrenaline in the daytime was higher
on workdays than on days-off, and the difference in evening adrenaline excretion between
workdays and days-off tended to be greater in the women workers than in their male
counterparts. Noradrenaline levels showed a tendency to be higher in the working after-
noon than that in the day-off afternoon in the "women with children” group, while no
difference between workdays and days-off was observed in the "men with children” group.
Catecholamine levels in single women showed a large variation, but significant differences
were scarcely recognizable.

Conclusion: The findings suggest that the workload of women workers rearing their
children is greater than that of men workers, both in the office and at home, on work-
days.

"National Institute of Industrial Health
""Tokyo Metrolopolitan Institute of Gerontology
***Shiseido Institute of Beauty Sciences

2  Ayako SUDO and Ketichi MIKI
Circadian Rhythm of Corticosterone Excretion in the Rat Exposed to
Stress
24th International Congress on Occupational Health (Nice, France, Sept
26 - Oct 1, 1993), Abstracts p. 375

Summary Objectives: The aim of this study was to clarify the effects of stress on
circadian rhythms of pituitary-adrenocortical and sympatho-adrenomedullary systems in
the rat.

Methods: Seven male rats kept under a 12-hour light and 12-hour dark cycle were
exposed to 4-hour swimming during the dark period, and 4-hour urine samples of each rat
were collected before and after the stress exposure. Another 5 rats served as control.
Free corticosterone and catecholamines in the urine samples were analyzed using HPLC-
methods.




Results: Pronounced circadian rhythms were found in corticosterone and adrenaline
excretion in rats under the basal state, with acrophases appearing 3 and 7 hours after the
lights were turned off, respectively. Although similar circadian rhythms were observed
alter stress, the acrophase of the corticosterone rhythm was significantly delayed during
the first 2 or 3 post-stress days, as compared with that in the control group.

Conclusion: The results suggest that stress modifies circadian rhythms of
adrenocortical activity in the rat.

National Institute of Industrial Health, Kawasak, Japan

3 Avyako SUDO and Keiicht MIKI
Dissociation of Catecholamine and Corticosterone Responses to
Different Types of Stress in Rats
Industrial Heqlth, Vol. 31, 101-111, 1993

Summary To examine hormonal response patterns to various stresses, urinary ex-
cretion of catecholamines and corticosterone was measured in spontaneously hypertensive
rats (SHR) and Wistar-Kyoto normotensive rats (WKY) under the following conditions:
immobilization, restriction to a small space, introduction of new rats, and noise exposure.
In WKY rats, immobilization caused a marked increase in urinary corticosterone, adrena-
line and noradrenaline and a decrease in dopamine excretion. Restriction to a small
space induced a less pronounced but still obvious increase in adrenaline and corticosterone
and a decrease in dopamine. When other rats were introduced into the animal room, the
senior rats showed an increase in adrenaline alone, while noise exposure produced an in-
crease in corticosterone alone. These findings suggest that while severe stress, such as
immobilization, causes marked changes in all 4 hormones, relatively mild stress produces
changes in one to three, not all, hormones, and that catecholamine and corticosteroid re-
sponses are dissociated in some forms of the mild stress. It is considered that
neuroendocrine responses to stress vary according to both the type of stress and its in-
tensity. .

In SHR rats, the hormone response to severe stress was greater than in WKY rats,
and the response was somewhat less than in WKY rats when exposed to mild stress.
These findings do not imply that stress-induced hyperactivity of sympathetic
adrenomedullary system participates in the development of hypertension in SHR rats.

National Institute of Industrial Health, Kawasaki, Japan

4  Shizue KURIMORI*, Tatsuo OKA™*and Toshio KAKIZAKI™*
Evaluation of Mental Stress and Fatigue induced by performance of a
Mental Task 2. An Experiment in 11-h Self-Paced Calculating Task
Jon. J. Ind. Health, Vol. 36, 9-15, 1994

Summary An assessment of mental stress and fatigue was undertaken in 12 male
students who did their best to perform a calculating task (addition and subtraction of
2-digit numbers) for 11 hours on a workday and rested without any task for 11 hours on
a restday.

During the work period, occipital midline beta-2 (Oz8.) amplitude, urinary adrena-
line (A) and noradrenaline (NA) excretion, heart rate (HR), blood pressure (BP),
subjective rating of tiredness (SRT), and subjective symptoms of fatigue (SSF) were




higher than those during the rest period. Oz 8. amplitude, diastolic pressure (DP), critical
flicker fusion value (CFF), and performance level (number answered, percent correct ) re-
mained unchanged over the rest/work period. Moreover, A and NA excretion, HR, and
systolic pressure (SP) changed parallel with their resting level. With the lapse of working
hours, SRT and SSF elevated.

These results suggest that performance of calculating task causes mental stress
which remains constant throughout the work period and that subjective fatigue increases
with extension of working hours.

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

5 Yasuichirou FUKUDA® and Ryoko MARUYAMA™®
Physiological Role of Hypoxic Ventilatory Depression
Kokyu (Respiration), Vol. 12(11), 1324-1332, 1993

Summary This review is a summary of the physiological role of hypoxic ventilatory
depression (HVD). Although a variety of potential méchanisms for hypoxic depression are
considered, emphasis 1s placed on changes in the neuromodulator constituency of the res-
piratory neuron microenviroment during hypoxia as a primary cause of this phenomencn.
Hypoxia is accompanied by nel increases in the levels of inhibitory neuromodulators.
Adenosine may contribute to depression of central respiratory activily during hypoxia,
thus simulating the endogenous opioids, because reductions in the activity of respiratory
rhythm genesis and expiratory output produced an initial decline in ventilation. A survey
of hypoxia tolerant celluler systems and organisms suggests that HVD may be a manifes-
tation of the depression of metabolism, which appears to be a major adaptation to limited
oxygen availability.

*Department of Physiology, School of Medicine, Chiba Unwersity
**National Institute of Industrial Health

6 Toru SUZUKI*, Shinobu AKIYA* and Susumu SAITO**
Angle of Ocular Rotation during Viewing a Visual Display Terminal

Jpn. J. Clin. Ophthalmol., Vol. 47, 1519-1522, 1993

Summary We studied the vertical eye position of 12 work station workers using vi-
sual display terminals (VDT). The ages ranged from 20 to 45 years. The height of the
VDT was set so that the examinee could most comfortably lock at the cathode ray tube
(CRT). There was a significant head til{ while viewing the center of the CRT which was
dependent of the height of the latter. Subjectively, the examinees felt most at ease with the
visuzl axis turned downward by 23 degrees from Reid’s line. Near fixation with the eye
turned downwards also appeared to be a rational posture to facilitate binocular vision.
We advocate setting the CRT low enough so that VDT workers complaining of visual fa-
tigue can achieve greater comfort.

*Department of Ophthalmology, University of Occupational and Environmental
Health
**Department of Industrial Physiology, National Institute of Industrial Health




7  Sasitorn TAPTAGAPORN"® and Susumu SAITO**
Visual Comfort in VDT Operation : Physiological Resting States of the
Eye
Industrial Health, Vol. 31, 13-28, 1993

Summary To recommend a comfortable visual display terminal (VDT) workstation
design from the aspect of visual ergonomics, physiological resting states of the eye in 3
visual systems, pupil, vergence, and accommodation, were objectively investigated in 3 ex-
periments. Experiment 1 ascertained a positive display polarity (dark characters on a
bright background) and an illumination level of 500 Ix to be the most appropriate working
conditions, by using pupil analysis and subjective visual comfort in 10 subjects. Dark
vergence, in experiment 2, was evaluated to be at a distance of about 50 cm from the eye,
as an average in 14 subjecis. Dark vergence was found to shift farther with an upward
gaze while a nearer shift occurred with a downward gaze. In experiment 3, 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. The positive correlation between refractive status of the eye and dark focus
was statistically significant (»=0.602). The ergonomic recommendations for a VDT work-
station obtained in this study are a positive display polarity with an appropriate lighting
condition, a downward gaze, and a viewing distance between 50 and 70 cm. These recom-
mendations are considered to reduce visual fatigue due to prolonged VDT work and to
enhance visual comfort at work.

*Department of Public Heaith and Environmental Science, Tokyo Medical and
- Dental University
**Department of Industrial Physiology, National Institute of Industrial Health

8  Susumu SAITO*, Sasitorn TAPTAGAPORN** and Gavriel SALVENDY

* %k ok

Visual Comfort in Using Different VDT Screens
Int. J. Human-Computer. Interaction, Vol. 5, 313-323, 1993

Summary In order to meet the goal of user comfort of information displays, visual
problems of video display terminal {VDT) work were studied through the analysis of vi-
sual functions in two experiments. Eve movement analysis, in Experiment 1, revealed that
VDT operators had to move their eves 2.5 times faster than traditional clerical workers.
Lens accommodation, pupil size, and subjective visual comfort were investigated in
Experiment 2. A significant correlation was found between the velocity of lens accommo-
dation and subjective visual comfort while viewing seven different displays (»=.809). A
positive-type cathode-ray tube (CRT), which has dark characters on a light background,
was ascertained to be the most appropriate display type, while working with a liquid
crystal display (LCD) was considered to be the least visually comfortable due to having
the lowest accommodative velocity.

*Department of Industrial Physiology, National Institute of Industrial Health
**Ministry of Public Health, Thailand
***Purdue University




9 Susumu SAITO*, Sasitorn TAPTAGAPORN**, Shin SAITO***, Midori
SOTOYAMA™*** and Toru SUZUKI[*****
Physiological Indices of Visual Fatigue and Visual Comfort Related to
VDT Work
Human-Computer Interaction : Applications and Case Studies. Ed. by
M. J. Smith and G. Salvendy, 909-913, 1993

Summary This paper reviews the application of some physiological indices to the
evaluation of visual fatigue caused by VDT work, from the aspect of visual ergonomics.
These indices are CFF, accommodation, pupil size, and eye movements. Aside from eye
movement characteristics, each value of these indices was found to decrease after a pro-
longed visual task in both experimental and field survey studies. Visual comfort in VDT
work is also considered in this paper, on the basis of analyses of the physiological resting
states of these indices.

*Department of Industrial Physiology, National Institute of Industrial Health
*"Ministry of Public Health, Thailand
***Aichi Mizuho College
“***Department of Occupational Diseases, National Institute of Industrial Health
TrrrrUniversity of Occupational and Environmental Health

10 Susumu SAITO*, Midori SOTOYAMA**, Toru SUZUKI***, Shin
SAITO**** and Sasitorn TAPTAGAPORN™****
Vertical Gazing Direction and Eye Movement Analysis for a
Comfortable VDT Workstation Design

Selected Proceedings of the Third International Scientific Conference
on Work with Display Units, Berlin, Germany, 110-114, 1993

Summary Our previous field survey revealed an upward gaze in current VDT opera-
tion while other visual tasks necessitated a downward gaze. According to these results, 2
experiments were conducted on vertical eye movement analysis, to make recommendations
for a comfortable VDT workstation design. Both experiments on dark vergence and
heterophoria ascertained a downward gaze direction to be more comfortable for visual
work than an upward gaze direction. Less fusional effort obtained when working with a
downward gaze was discussed in this paper.
*Department of Industrial Physiology, National Institute of Industrial Health
**Department of Occupational Diseases, National Institute of Industrial Health
“**Unwversity of Occupational and Environmental Health
***rAichi Mizuho College
Y1t Ministry of Public Health, Thailand



11  Shin SAITO* Midori SOTOYAMA**, Sasitorn TAPTAGAPORN***, Toru
SUZUKI**** and Susumu SAITO*****
Characteristics of Vertical Eye Movements in Workstation Used Flat

Panel Display (FPD) _
Human-Computer Interaction : Applications and Case Studies. Ed. by
M. J. Smith and G. Salvendy, 756-761, 1993

Summary The aim of this study was to evaluate working conditions during VDT
operation by analyzing vertical eye movements at VDT workstations using a flat panel
display (FPD) and cathode ray tube (CRT). A fundamental experiment on eye movements
during VDT operations was carried out to compare visual comfort during work in FPD
and CRT users.

The average value for vertical fixation points at workstations using FPDs was found
to be lower than in those using CRTs. The frequency distribution of fixation points, how-
ever, had two phases with wide ranges due to data entry work during both FPD and CRT
operation. In relieving visual fatigue or eye strain caused by VDT operation, 1t is clear
that the VDT workstations using FPDs provide more advantages than those using CRTs.

*Aichi Mizuho College
“*Department of Occupational Diseases, National Institute of Industrial Health
***Ministry of Public Health, Thailand
“***University of Occupational and Environmental Heolth
*****Department of Industrial Physiology, National Institute of Industrial Health

12 Sasitorn TAPTAGAPORN*, Shin SAITO**, Toru SUZUKI***, Midort
SOTOYAMA**** and Susumu SAITO™****
Visual Comfort in VDT Work : Physiological Aspects of the Eye
5th International Conference on Human-Computer Interaction, 117, 1993

Summary Physiological resting states of the eye in 3 visual systems are considered,
in this study, as an important key to ergonomic recommendations for a comfortable VDT
(Visual Display Terminal) workstation design. These systems, vergence, lens accommoda-
tion and pupil, play essential roles in the achievement of clear vision. Hence, a visual
display which is adjusted at/near the resting state of the eyes of a VDT operator could
cause less visual fatigue at work.

*Ministry of Public Health, Thailand
**Aicht Mizuho College '
***University of Occupational and Environmental Health
****Department of Occupational Diseases, Nuational Institute of Industrial Health
***** Department of Industrial Physiology, National Institute of Industrial Health




13 Midori SOTOYAMA?®*, Sasitorn TAPTAGAPORN**, Shin SAITO***,
Toruy SUZUKI**** and Susumu SAITO*****
Analysis of Ocular Surface Area for Comfortable Workstation Design

Proceedings of the International Symposium ‘93 on Design of Amenity,
114-115, 1993

Summary The aim of this study was to propose a comfortable workstation design
for a visual display terminal (VDT) based on analysis of ocular surface area (OSA),
which is closely related to eye dryness and eye irritation. In this paper, the OSAs of 10
subjects were compared during word processing tasks using 4 types of VDT workstation
layouts. Based on our experiments, OSA while viewing a cathode ray tube (CRT) was
markedly larger than that obtained while viewing a keyboard or manuscript regardless of
CRT layout. It was also learned that both CRT height and distance between the CRT and
keyboard significantly affected OSA. OSA increased as the CRT became higher and the
distance between the CRT and the keyboard became wider. The increase in OSA variation
is considered to be a direct result of large vertical eye movements. These phenomena, in-
creasing OSA and vigorous eye movements, undoubtedly cause eye fatigue in VDT
operators. Our recommendation is that the display be set lower and closer to the
keyboard and be positioned so as to reduce GSA during VDT operation,

"Department of Occupational Diseases, National Institute of Industrial Health
**Ministry of Public Health, Thailand
***Aichi Mizuho College
** University of Occupational and Environmental Health
**r**Department of Industrial Physiology, National Institute of Industrial Health

14 Midbri SOTOYAMA*, Shin SAITO**, Sasitorn TAPTAGAPORN***,
Toru SUZUKI**** and Susumu SAITO*****
Gaze Direction and Ocular Surface Area in VDT Work

Human-Computer Interaction : Applications and Case Studies. Ed. by
M. J. Smith and G. Salvendy, 750-755, 1993

Summary The aim of this paper is to propose a comfortable design for a visual dis-
play terminal (VDT) workstation based on the size of the ocular surface area (OSA),
which is thought to be closely related to eye dryness and eye fatigue. To achieve our goal,
an accurate method of measuring OSA was developed. Using this method, high
correlations both between vertical gaze direction and OSA, and between the width of the
palpebral fissure and OSA, were found. In this study, OSA was compared in people doing
different types of work. One type was traditional office work without a VDT, the other
was work with a VDT. Quantitative analysis showed that the OSA of VDT work was
larger and that gaze direction was higher than in work without a VDT. In the word pro-
cessing task, in particular, a large amount of change in OSA occurred frequently. This
means vigorous eye movements. These phenomena undoubtedly cause eye fatigue in VDT
operators. Qur recommendation for a comfortable VDT workstation design is that the
display be set lower and closer to the keyboard so as to be positioned where workers can
maintain a smaller OSA.,

*Department of Occupational Diseases, National Institute of Industrial Healih
**Aichi Mizuho College




***Ministry of Public Health, Thailand
****University of Occupational and Environmental Health
“****Department of Industrial Physiology, National Institute of Industrial Health

15 Takashi HARATANI
Factors Influencing Mental Health of Managers in Japan
Digest of Science of Labour, 48, 336-339, 1993

Summary To evaluate factors influencing the mental health of Japanese managers,
a cross-sectional survey was conducted of two manufacturing companies in Japan. Six
hundred and thirty-one male subjects between the ages of 30 and 64 years completed a
self-administered questionnaire including the Todai Health Index (THD), the Zung Self-
Rating Depression Scale (SDS) and the Cattell Anxiety Scale (CAS). Hours of overwork,
perceived workload, lack of control over work pace, and relations with supervisors, col-
leagues and subordinates were assessed using single-item measures. Psychosomatic
scores and neurotic scores of the THI, SDS scores and CAS total scores were used as
mental health indicators. The subjects were classified into four occupational positions (13
top level managers, 53 senior managers, 87 managers and 478 nonmanagers). Three way
analyses of variance revealed that position had a significant effect on every mental health
indicator after adjusting for age and company. Managers with higher level positions
showed better mental health scores. Relationships between mental health and work fac-
tors were examined using partial correlation coefficients controlling for age. Lack of
control over work pace was significantly correlated with neurosis, depression and anxiety,
while perceived workload correlated only with neurosis. Hours of over work showed no
significant correlations. Relations with colleagues correlated significantly with every men-
tal health indicator, and relations with subordinates with neurosis, depression and
anxiety. However, relations with supervisors correlated significantly with depression only.
These results suggest that the mental health of Japanese managers is relatively better and
that job control and relationships with colleagues and subordinates may be important fac-
tors.

National Institute of Industrial Health

16 Norito KAWAKAMI*, Shunichi ARAKI®, Takashi HARATANI™* and
Takemitsu HEMMI***
Relations of Work Stress to Alcohol Use and Drinking Problems in
Male and Female Employees of a Computer Factory in Japan

Environmental Research, 62(2), 314-324, 1993

Summary To examine the effects of work stressors on alcohol use and drinking
problems as well as a model of stress-induced drinking in Japanese male and female
workers, a total of 2581 employees of a computer factory were surveyed using mailed
questionnaires. Five psychosocial work stressors, overtime, rotating shift, frequency of
drinking, amount of alcohol consumed per drinking occasion, and drinking problems, and
depressive symptoms were assessed. The hierarchical linear and logistic regression analy-
ses were conducted in 1043 male and 255 female current drinkers aged 20 years or older.
The results suggested that overtime and lack of intrinsic work rewards are main factors
for heavy and problem drinking in Japanese male workers and that ambiguity about job




future is a factor for heavy drinking in Japanese female workers. However, the model of
stress-induced drinking was supported neither in males nor in females, suggesting that the
effects of these work stressors on heavy and problem drinking are not mediated by de-
pressive symptoms.
*Department of Public Health, Faculty of Medicine, University of Tokyo, Japan.
**National Institute of Industrial Health
St Marianna Medical Institute

17  Norito KAWAKAMI*, Shunichi ARAKI**, Katsuyuki MURATA**,
Takasht HARATANI***, Noboru IWATA**** and Yuichi IMANAKA**
Interactive Effects of Job Stressors and Exercise on Psychological and
Physical Health Status with Special Reference to Psychological Distress
and Cardiovascular Risk Factors
Bulletin of the Physical Fitness Research Institute, 83, 45-52, 1993

Summary Data from a cross-sectional survey of 434 male employces at a factory in
Japan were analyzed in order to examine interactive effects of job stressors and exercises
on psychological distress (i.e., GHQ scores) and three major cardiovascular risk factors
(ie., total serum cholesterol, systolic and diastolic blood pressures). The results were as
follows:

1) Significant buffering effects of frequency of all exercises were found on the rela-

tionship between overtime and GHQ scores (p<(.05).

2) No significant buffering effects of all exercises were found on the relationship be-
tween job-related events and GHQ scores {(p>0.05).

3) Significant buffering effects of total hours per month of jogging were found on
the relations of overtime and job-related events to GHQ@ scores (p<0.05).

4) No clear conclusion was drawn from the present study on the buffering effects of
exercise on three cardiovascular risk factors, since neither of overtime or job-related
events was significantly associated with these variables (p>0.05).

*Department of Public Health, Gifu University School of Medicine
*"Department of Public Health, Faculty of Medicine, University of Tokyo
"**National Institute of Industrial Health
"*** Institute of Industrial Ecological Sciences, University of Occupational and
Environmental Health

18 Takashi HARATANI® and Norito KAWAKAMI**
A Four-Year Prospective Study of Job Stressors and Depressive
Symptoms in Japanese Employees
World Federation for Mental Health 1993 World Congress, Abstracts,
p.6h, Makuhart, 1993

Summary In order to clarify the relationships between job stressors and depressive
symptoms in Japanese employees, a four-year prospective study was conducted of em-
ployees of an electric manufacturing company in Japan. Each employee was asked to
complete a self-administered questionnaire that evaluated job stressors and depressive
symptoms in each year. 3,963 male employees aged 20 to 49 years old in 1985 were



followed for the mext four years. The follow-up rates were 91%, 87%, 81% and T55%,
respectively. Job overioad, lack of control over work pace, and lack of social support at
work were assessed as job stressors. Depressive symptoms were measured using the Self-
rating Depression Scales (SDS) developed by Zung. The SDS has acceptable reliability and
validity also in Japan. Analyses of covariance were performed to examine the effects of
job stressors on depressive symptoms after controlling for age. Cross sectional analyses
indicated that all job stressors had significant effects on depressive symptoms at the same
time. Longitudinal analyses revealed that job overload had no significant effects on de-
pressive symptoms after two years or more, while lack of control over work pace and
lack of social support at work had significant effects after one to four years. These lon-
gitudinal effects remained significant when job stressors measured at the same time as
depressive symptoms were added to analyses of covariance.

*National Institute of Industrial Health

** Department of Public Health, Gifu University School of Medicine

19 Takashi ASAKURA*, Yuko FUJIGAKI** and Takashi HARATANI*™"
Relationship between Work Environment and Emotional Stress among
Computer Software Engineers
World Federation for Mental Health 1993 World Congress, Abstracts,
p.62, Makuhari, 1993

Summary In this study, we examined the relationship between the perceived work
environment and emotional stress among a total of 1,997 software engineers. We pre-
pared a questionnaire including 34 questions covering work load, time pressure, decision
latitude, substantial and emotional compensation in work, relations in the project team,
relations with users, education, training and career development, and the circumstances of
software development. The results of the questionnaire were processed by factor analysis,
and the following eight factors were specified as stress-related:

Factor 1: Work load (rate of contribution=20.1%)

Factor 2: Obstacles in management of the project team (9.6%)

Factor 3: Worth and importance of work of work and exertion of ability (6%)
Factor 4: Decision latitude (5.1%6)

Factor 5: Difficulty in communication with users (4.2%)

Factor 6: Anxiety and dissatisfaction in career development (4%)

Factor 7: Speed of technological development (3.6%)

Factor 8: Obstacles in circumstances of software development (3.2%)

The result of stepwise multiple regression analysis using a total of eleven factors in-
cluding sex, age and extra work hours as well as the above eight factors as explanatory
variables and CES-D as a target variable show that all the above eight factors
significantly affected depression. Especially, factor 3, 4 and 2, that is, worth and
importance of work and exertion of ability (B=-.268), decision latitude (-.201), and
obstacles in management of the project team (.222) had marked effects on depression.
The multiple regression coefficient R based on nine variables consisting of the above eight
factors and age was equal to 0.501.

"Tokyo Gakugei University
**University of Tokyo
*** National Institute of Industrial Health




20 Norito KAWAKANI*, Takashi HARATANI*®, Shunichi ARAKI***,
Katsuyuki MURATA***, Yuichi IMANAKA*** and Noboru IWATA
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Effects of Job Stressors on Psychological Distress and Sick Absence in
Japanese Industrial Workers

24th International Congress of Occupational Health, Abstracts, p.163,
1993

Summary Objectives: To assess the effects of job stressors on psychological dis-
tress and sick absence among industrial workers in Japan.

Methods: A questionnaire survey was conducted of 526 male employees in a manu-
facturing factory in Japan in 1992. The subjects were asked to complete six scales from
a broad job stress questionnaire compiled and used extensively by the NIOSH (Hurrell &
McLaney, 1988), ie., job control, job overload, cognitive demands, skill underutilization,
support from supervisor and coworkers. The questionnaire alse included the 12-item
General Health Questionnaire (GHQ), as well as questions on sick absence days in the
past year, drinking and smoking. Obesity index (BMI) was calculated from the annual
checkup records. Number of sick absence days in the following four months was assessed
from the company records. The response rate for the baseline survey was 76%. Multiple
linear regression analyses were conducted to assess the effects of the six job stressors on
the GIIQ scores and sick absence days in the following four months in 400 male workers,
controlling for age, education, sick absence days in the past year, obesity, drinking and
smoking.

Results: 1) Job overload and lack of support from supervisor positively and signifi-
cantly correlated with the GH@ scores (p<0.05). 2) Skill underutilization, as weli as sick
absence days in the past year, positively and significantly correlated with the number of
sick absence days in the following four months (p<0.05).

Conclusions: It is suggested that 1) job overload and lack of support from supervi-
sor are risk factors for psychological distress and 2) skill underutilization is a risk factor
for sick absence among male industirial workers in Japan.

Acknowledgments: The development of the Japanese version of the job stress ques-
tionnaire used in this study is a collaboration with Dr. Sauter and Dr. Hurrell, NIOSH,
U.S.A. The authors wish to thank for their permission to use this questionnaire.

*Department of Public Health, Gifu University School of Medicine
"*National Institute of Industrial Health
"**Department of Public Health, Faculty of Medicine, University of Tokyo
"***Institute of Industrial and Ecological Sciences, University of Occupational and
Environmental Health

21  Lumie KURABAYASHI* and Hiroshi INAMURA**
Adjustment of Japanese School-Teachers to Local Situations in Europe
World Federation for Mental Health, World Congress 1993, Abstracts
77p, 1993

Summary To obtain information on the state and the process of adjustment of
Japanese teacher-expatriates in Europe, 48 school-teachers in Japanese schools in London,
Paris and Dusseldorf were interviewed by the author for 30 minutes each, using a semi-




structured interview sheet, in November and December in 1991. They were all Japanese in
their twenties through fifties. Among them, 35 teachers (73%) were in their thirties. There
were only three women (6.3%), and they were all single. Of the men, 43 (93%) were mar-
ried and stayed with their families. They had been chosen to work abroad from many
candidates. The duration of their stay abroad was three years. In general, they were en-
joying their lives though their ability to speak foreign languages was limited. It appeared
that they had no problems regarding mental health, but their interpersonal relationship
was rather special. They had very few contacts with non-Japanese and they were mostly
living within a ”"closed society,” which sometimes constituted a siressor.

*National Institute of Industrial Health

**Institute of Community Medicine, the Uniwversity of Tsukuba

22 Lumie KURABAYASHI
Mental Health Care while Working and Living Abroad
Mental Health for Overseas Residents. Edited by T. Munakata,
Japan Overseas Medical Fund, Tokyo : Houken, 7-12p, 1994

Summary To go and live abroad and meet different cultures is indeed a major
stressor. This siressor soon causes a reaction called ”culture shock”. Culture shock may
lead someone into neurosis, depression and even suicide, in the worst case. To prevent
such cases, the following basic information is essential. ‘

{1) Going and living abroad, everyone experiences culture shock.
(2} Despite knowing a different culture very well, culture shock cannot be avoided.
(3} The critical period is a few weeks after arriving in a foreign country.
(4) A husband and wife should help each other, because the social support network
abroad is very limited.
(5) It is advisable to maintain friends from or living in your own country, who can pro-
vide a relaxed atomosphere.
(6) You must prepare yourself to deal with psychosomatic symptoms, once they are expe-
rienced.

National Institute of Industrial Health, Kawasak: Japan

28 Francis KOMPAORE* and Hiroshi TSURUTA**®
In Vivo Differences between Asian, Black and White in Stratum

Corneum Barrier Function
Int. Arch. Occup. Environ. Health, Vol. 65, s 223 225 1993

Summary The stratum corneum barrier function of Blacks, Caucasians and Asians
were compared in vivo. A noninvasive technic, Laser Doppler Velocimetry (LDV), was
used to evaluate the cutaneocus penetration of nicotinates by the determination of the lag
time before vasodilatation induced by the application of those local vasodilatator drugs.
The study was performed on untreated skin and after removal of the stratum corneum by
12 strips. The influence of molecular weight and solubility of different nicotinates (methyl,
ethyl, hexyl and vitamin E) were also studied on Japanese skin. Vasodilatation lag times
assessed by LDV, with methyl nicotinate (MN), showed that skin permeability was more
important in Asians (P<0.01) and in Caucasians (P<0.05) than in Blacks. Moreover Asian
skin was significantly more sensitive to stripping (P<0.05) than Black skin. A significant




shorter lag time was obtained with small and hydrophilic nicotinates (methyl and ethyl)
(P<0.01) compared to a lipophilic one (hexyl). The alteration of the stratum corneum
barrier function by stripping showed a more important modification with MN (P<(.05)
than with hexyl nicotinate. Consequently, this noninvasive method can evaluate the modifi-
cations of the stratum corneum barrier function and racial origin has to be taken into
account in the determination of skin absorption,

*Association for Development of Research in Africa, Chatenay-Malabry, France

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

24 Hethachiro ARITO®, Masaya TAKAHASHI*, Midori SOTOYAMA™ ,
Hiroshi TSURUTA™ and Teruyuki ISHIKAWA™*
Electroencephalographic and Autonomic Responses to Trichloroethylene
Inhalation in Freely Moving Rats
Archives of Toxicology, Vol. 67, 193-199, 1993

Summary Effects of trichloroethylene (TRI) on the central nervous system {(CNS)
and autonomic functions were examined by means of continucus polygraphic measure-
ments of electroencephalogram (EEG), electromyogram (EMG) and electrocardiogram
(ECQ) in electrode-implanted and freely moving rats, while they were exposed via inhala-
tion to TRI vapor of 300, 1000 or 3000 ppm for 8 h/day or 6000 ppm for 4 h/day on 3
conecutive days. The exposures to 3000 and 6000 ppm produced abnormal EEG activity
and incapacitation of postural maintenance during the exposure period, while the post-
exposure period was characterized by decreased waking (W) time, lowered heart rate
(HR) and increased numbers of bradyarrhythmic episodes after recovery from anesthesia.
The exposure to 1000 ppm decreased W time without the appearance of anesthesia. The
exposure to 300 ppm did not produce any observable effects except the lowered HR, which
occurred during the post-exposure pericd. The relationships between internal doses of TRI
and its metabolites and these TRI-induced pathophysiological responses were deter-mined
by blood and brain analyses of TRI, trichloroethanol and trichloroacetic acid in the TRI-
exposed rats. Recordings of respiratory chest wall movement revealed that the number of
TRI-induced bradyarrhythmias accompanying apnea during paradoxical sleep (PS) in-
creased significantly after cessation of exposure to 6000 ppm TRI. This suggests that
TRI-induced hypoxemia due to apnea during FS triggers bradyarrhythmogenesis through
increased cardiac vagal efferent tone.

*National Institute of Industrial Health
*Kitasato Unwersity, School of Hygienic Sciences

25 Hethachiro ARITO”, Masaya TAKAHASHI* and Teruyuki ISHIKAWA
Effect of Subchronic Inhalation Exposure to Low-Level Trichloroethylene
on Heart Rate and Wakefulness-Sleep in Freely Moving Rats
Jpn. J. Ind. Health, 36, 1-8, 1994

Summary FElectroencephalographic (EEG) and heart rate (HR) responses to re-
peated 8-h exposure for 6 weeks to trichloroethylene (TRI) vapor of 50, 100 and 300 ppm
were examined in fresly moving rats with chronically implanted electrodes for polygraphic
recordings. Exposure to all the TRI levels significantly decreased amount of time spent in




wakefulness (W) during the exposure period. Exposure to 100 ppm and higher levels
significantly decreased the time-averaged HR during the post-exposure period. The HRs
during the stages of slow-wave sleep (SWS) and paradoxical sleep (PS) were significantly
lowered after cessation of exposure to 50 ppm. When compared with the previously
reported responses to short-term exposure to TRI (Arito H, et al. Arch Toxicol 1993; 67 :
193-199), significant changes in wakefulness-sleep and HR elicited by the long-term
exposure appeared at lower exposure levels. The EEG and HR effects of long-term
exposure to TRI of 50 ppm or higher levels are discussed for their causative factors on
the basis of the reported findings and for validity of the ongoing biological exposure limit
value of TRI with reference to documentations enlisted for ACGIH's TLV of 50 ppm
(ACGIH. Documentation of the threshold limit values and biological exposure indices, 5th
ed. 1986 : 595-597). ‘

*National Institute of Industrial Health

**School of Hygienic Sciences, Kitasato University

26 Takeshi HONMA, and Megumi KANADA
Changes in Lipid Metabolism Following Exposure to Organic Solvents
24th International Congress on Occupational Health, Nice, Programme
abstracts. p. 286, 1993

Summary Objective: Increases in plasma lipoproteins were observed in organic
solvent workers. These changes occurred at low exposure concentrations at which no
changes were observed in serum transaminase activity. To elucidate the mechanisms of
these phenomena, we studied changes in lipid and lipoprotein metabolism following inhala-
tlon exposure of rats to organic solvents.

Methods: Groups of rats were exposed to different concentrations of carbon tetra-
chloride (CTC), chloroform (CF), and dichlecromethane (DCM). Plasma lipoproteins were
separated into Very Low Density Lipoprotein {VLDL), Low Density Lipoprotein (LDL),
and High Density Lipoprotein (HDL) fractions by ultracentrifugation and electrophoresis.
Lipid and apoprotein compositions of each lipoprotein fraction were determined. The liver
was homogenized and lipid and MDA contents were measured.

Results: VLDL, LDL, and HDL concentrations were reduced by exposure to CTC
and CF. Lipid and MDA in the liver were increased. VLDL secretion from the liver was
inhibited. Following exposure to DCM, VLDL was decreased and LDL was increased.
Changes in plasma lipoproteins occurred at low exposure concentration ranges at which
no changes were observed in transaminase (GOT and GPT) activity. ,

Conclusions: Decreases in plasma lipoproteins by CTC and CF exposure were
caused by inhibition of lipoprotein synthesis in the liver. Increases in plasma LDL by
DCM exposure seemed to be due to the inhibition of LDL metabolism. Changes in lipo-
proteins are sensitive indicators of exposure to organic solvents.

National Institute of Industrial Health




27 Takeshi HONMA, Megumi KANADA and Muneyuki MIYAGAWA
Behavioral Evidence for Modified Receptor Sensitivity in Rat Brain
Induced by Methyl Bromide Exposure
Industrial Health, Vol. 32, 1-16, 1994

Summary To clarify the neurochemical basis of methyl bromide toxicity in rats, we
measured changes in the sensitivity of cerebral monoamine, dopamine (DA) and
norepinephrine (NE) receptors, using abnormal behavior and locomotor activity as indica-
tors of receptor sensitivity. Apomorphine and clonidine were used as specific agonists of
DA (D: and D.} and NE (a.) receptors, respectively. In the first experiment, rats were
exposed to methyl bromide gas at 25-200 ppm for 8 hr once or to methyl bromide at 5-50
ppm 8 hr a day for 7 days. The intensity of stereotyped oral (S8TO) behavior produced
by an injection of apomorphine, 0.5 mg/kg i.p., was rated over the following 28 days. The
STO behavior of rats exposed to methyl bromide (MB rats) was much more intense than
in air-exposed (control) rats. This finding strongly suggests that the sensitivity of
striatal DA, D, and D., receptors to apomorphine was increased by methyl bromide expo-
sure. In the second experiment, rats were exposed to 50 ppm methyl bromide for 8 hr
once or to 10-50 ppm methyl bromide 8 hr a day for 7 days. Seven days after the final
exposure, rats were injected with a small dose of apomorphine, 0.3 mg/kg i.p., and the
counts of apomorphine-induced locomotor activity (ALA) were recorded. The ALA counts
of MB rats were markedly higher than in the control rats. This finding suggests that the
DA receptors in the nucleus accumbens of MB rats are more sensitive to apomorphine
than those of control rats. In the third experiment, rats were exposed to 50 ppm methyl
bromide, 8 hr a day for one day or 7 consecutive days, and the degree of attenuation of
locomotor activity following clonidine injection (CLA) was rated. CL.A counting was per-
formed 7 days after the final exposure. CLA counts in MB rats were not attenuated as
much as in the control rats. This indicates that the cerebral NE receptors, ie., a:-
adrenoceptors, of MB rats may be less sensitive to clonidine than those of control rats.
Increased behavioral sensitivity to apomorphine was observed in rats even when exposed
to 5 ppm (TLV) methyl bromide.

National Institute of Industrial Health

28 Katsumi OHTANIV®, Taiki NANYA?Y, Yoshinori AOYAMA?Y, Seiki
MATSUNAMIY, Masary SEKIJIMA®, Osamu KAWAMURA®Y, Koh-
ichiro OHTSUBO" and Yoshio UENO® |
Recombinant  Human Granulocyte Colony-Stimulating Factor
Accelerates Regeneration after T-2 Toxin-Induced Hemopoietic Injury
and Lessens Lethality in Mice
The Journal of Toxicological Sciences, Vol. 18, 155-166, 1993

Summary The effect of recombinant human granulocyte colony-stimulating factor
{rhG-CSF) on T-2 toxin (T-2)-induced leukopenia and lethal toxicity in mice were investi-
gated. First, T-2 was administered by gavage to adult male mice at a dose of 3 mg/kg b.
w. daily for Tdays, and rhG-CSF was given i.p. in daily dose of 10 or 30 ug/kg b.w./day,
beginning on the 2 nd day, for § days. The peripheral white blood cell (WBC) of mice re-
ceiving T-2 alone was decreased to one fourth of control counts, and bone marrow (BM)
cell counts were also markedly diminished. The administration of rhG-CSF prevented those




T-2-induced depressions. Histologically, the delation of the hematopoietic cells from BM
and spleen of mice given T-2 was remarkably counteracted by admini-stration of rhG-CSF.
In the other experiment, rhG-CSF was injected i.p. for 5 days beginning on the next day
of the 7-day T-2 administration. The recovery of WBC and BM cell counts was hastened
by rhG-CSF reaching the control level in 6 days, and differential leukocyte analysis re-
vealed an increase of neutrophils. Furthermore, simultaneous administration of rhG-CSF
depressed the T-2-induced lethal toxicity, dose-dependently.

The results revealed that rhG-CSF possesses a potent ahility to protect T-Z-induced
leukopenia and lethality in mice, and it could be used as an antidote against T-2 and re-
lated trichothecene-induced acute intoxication.

1) Department of Human Environmental Engineering, National Institute of
Industrial Health

2y Laboratory of Cellular and Molecular Biology, the Research Institute for
Biosciences, Science University of Tokyo

3  Department of Toxicology and Microbial Chemistry, Faculty of
Pharmaceutical Sciences, Science University of Tokyo

4 Department of Clinical Pathology, Tokyo Metropolitan Institute of
Gerontology

29 Muneyuki MIYAGAWA"® and Takeshi HONMA™®
Behavioral Effects of Physostigmine in Neostigmine Tolerant and Non-
Tolerant Rats Measured on Conditioned Taste Aversion and Open-Field
Behavior.
Proceedings of the International Conference on Feripheral Nerve
Toxicity, 109-111, 1993

Summary An attempt was made to evaluate the relative role of the peripheral and
the central nervous system in the behavioral effects of cholinesterase-inhibiting
carbamates. The effects of physostigmine were determined on conditioned taste aversion
and open-field behavior in rats made tolerant to the effects of a peripherally acting anti-
ChE carbamate, neostigmine. If the effects of physostigmine are due to peripheral sites
of action, then the rats should show cross-tolerance to physostigmine. If the effects were
due solely to a central site of action, then there should be no cross-tolerance.
Consequently, degree of the cross-tolerance would indicate the relative contribution of the
peripheral sites of action of physostigmine. A predominant contribution of peripheral ac-
tions was revealed when conditioned taste aversion learning was used as the behavioral
measure. On the other hand, the involvement of central effect was implied in regard to
certain parameters measured in the open-field test. Hence, the relative contribution of the
peripheral and ceniral sites of action of physostigmine seemed to be task-dependent.

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




30 Keiyji SUZUKI*, Katsuyuki NAKAJIMA®*, Noriko OTAKI***, Masami
KIMURA®**** , Umeko KAWAHARADA™, Katsuyoshi UEHARA*,
Fumiko HARA®, Yoichi NAKAZATO***** and Masamitu TAKATAMA

Aok ode e koK

Localization of Metallothionein in Aged Human Brain
Fathology International, 44, 20-26, 1994

Summary The localization of metallothionein (MT), a small molecular weight heavy
metal binding protein in aged human brain, was investigated by immunohistochemical
techniques. The amount of MT and heavy metals (Zn, Cu) were also assayed by
radioimmunoassay and atomic absorption spectrophotometry, respectively. Immunchisto-
chemically, MT was found in the pia mater, ependymal cells, protoplasmic astrocytes nand
glial processes neuronil of the gray matier and fibrous astrocytes of the white matter of
the telencephalon, whereas oligodendroglia and microglia did not show any postitve
immunostaining for MT. Cytoplasm, glial processes and some nuclel of protoplasmic and
fibrous astrocytes showed strong MT immunostaining. Vascular feet and adventitia were
also positive for MT immunostaining. Moreover, the pia mater, astrocytes and ependyma
in the diencephalon, mesencephalon, pons, meduila oblongata and spinal cord showed the
same positive immunostaining for MT as the telencephalon. In the cerebellum, Bergmann’'s
glia, protoplasmic astrocytes of the granular layer and fibrous astrocytes of the white
matter showed strongly positive immunostaining for MT.

According to the radioimmunoassay, the amount of MT in the brain was relatively
high at about 39.3+8.5 xg/g wet weight; of the heavy metals in the brain, zinc and copper
were detected.

*Department of Pathology, College of Medical Care and Technology, Gunma
University, Maebashi
*tJapan Immunoresearch Laboratories, Takasaki
***National Institute of Industrial Health, Kawasaki
" Central Institute for Experimental Arnimals, Kawasaki
*rrrrBirst Department of Pathology, Gunma University School of Medicine, Maebashi
Tt Geriatrics Research Institute, Maebashi, Japan

31  Yoshifumi NAKANISHI, Toyoto IWATA and Tsutomu OKUNO
Effect of Extremely Low Frequency Magnetic Fields on Chromosomes
in Cultured Mammalian Cells
Environmental Research in Japan, Vol. II, 91-1, 1993

Summary Are electric and magnetic fields cancer-causing? As we reported last
vear, we have developed an incubator in which quantitative exposure of high levels of ex-
tremely low frequency (ELF) magnetic fields to cultured mammalian cells were achieved.
By this system the effect of ELF magnetic fields on DNA-chromosomes were examined for
analyzing cell cycle kinetics and sister chromatid exchanges (SCE).

Three cell lines (FM3A, L1210 and P388) were cultured in the presence of
bromodeoxyuridine and exposed to ELF magnetic fields. After 20 to 25 hours, when the
cells reached mitotic phase following two rounds of DNA synthesis, the cells were col-
lected, fixed and slides were prepared. The slides were stained with acridine orange and
metapase chromosomes were examined with a microscope equipped with a fluorescent epi-




illumination system.

High exposure of ELF magnetic fields (83-160mT, 7-50Hz) did not produce any al-
tered cell cycle kinetics, nor did cause any significantly elevated SCE frequencies. The
effect of long-term exposure was also evaluated with the serially-cultured cells incubated
under the ELT magnetic fields exposure for two weeks; no significant difference in the
frequencies of SCE was observed when compared to control groups.

These results did not demonstrate that ELF magnetic fields could be mutagenic
and/or carcinogenic when SCE frequency was employed as an indicator of DNA damage.
We plan to further investigate the effect of ELF magnetic fields, since this system allows
high exposure levels of magnetic fields in cultured mammalian cells.

National Institute of Industrial Health

32 Shinji KOIZUMI* and Fuminor: QTSUKA™
Factors Involved in the Transcriptional Regulation of Metallothionein
Genes
Metallothionein III, K. T. Suzuki, N. Imura and M. Kimura (eds),
Birkhduser Verlag, Basel/, pp. 457-474, 1993

Summary Synthesis of eukaryotic metallothioneins (MTs) is controlled mainly at
the transcriptional level. Recent studies have shown that several trans-acting factors are
involved in this regulation. In the yeast Saccharomyces cerevisiae, activation of the MT
gene by copper (I) is mediated by the ACEl protein, which has a copper-regulatory/DNA-
binding domain that is structurally similar to the MT protein itself. By binding copper,
the ACEIl protein acquires the ability to bind to the specific sequences upstream of the MT
gene and activate transcription. In mammalian cells, the regulation appears to be more
complicated. A number of known transcription factors, including Spl, AP-1, AP-Z, AP-4,
glucocorticoid receptor and MLTF, activate transcription of the MT genes by binding to
their specific upstream recognition sites. For the response to heavy metals, cis-elements
called the metal-responsive elements (MREs) commonly found in the upsiream regions of
the MT genes are essential. Several MRE-binding factors with different properties have
heen reported so far, some of these binding to DNA only in the presence of heavy metals.
How these factors function in the regulation of the MT genes is being investigated.

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

33 Fuminori OTSUKA*, Motoyasu OHSAWA™ and Shinji KOIZUMI**
A Human Metal Responsive Element-binding Protein Interacts with a
Homologous Element of the Mouse Metallothionein-I Gene '
Industrial Health, 31, 133-142, 1993

Summary Metallothionein (MT) is thought to play a central role in the detoxifica-
tion of heavy metals, and thus studies on its regulation are toxicologically important.
Heavy metal-dependent induction of MT genes is mediated by metal responsive elements
(MREs) located upstream of the genes. Zinc regulatory factor (ZRF) is a zinc-dependent
MRE-binding protein that was originally detected in HeLa cell nuclear extracts using the
most proximal MRE of the human MT-II. gene (hMREa) as a probe. We show that ZRF




in HeLa cell nuclear extracts can also bind to the most potent MRE of the mouse MT-I
gene (MMREd). This finding was further confirmed by using partially purified ZRF.
Moreover, cadmium could not promote complex formation between ZRF and mMREd at
any concentration tested, as is also the case with ZRF and hMREa. These observations
suggest that the transcriptional regulatory system of MT genes by zinc is conserved be-
yond species.

“Department of Environmental Toxicology, Faculty of Pharmaceutical Sciences,

Teikyo University
**National Institute of Indusirial Health

34 Hirotomo YAMADA,
Effects on Photoallergy
Global Enviroment Research (1), p. 80-83, 1993

Summary This study was designed to estimate risks caused by ultraviolet radiation
(UVR) including photoallergy by detecting changes in proteins of human skin cells. Thus
far. Gel electrophoresis of proteins form the cells harvested after radiation of shorter
weve length UVB has shown increases in several protein bands, which are possible candi-
dates of antigens which cause immune responses, such as photoallergy.

Effects of UVR on the cells exposed to heavy metals (Hg, Cd and Zn) were studied.
The double exposures to UV and a metal showed much greater lesions than simple sums
of those obtained by exposure to each factor and also induced specific proteins. This
means that cellular damages are determined not only by energy (joules) and wavelength
{um) of UVB but seriously affected by co-existence of other enviromental factors.

Department of Occupational Diseases, National Institute of Industrial Health

38 Kazuo FUKUDA*, Hidetsuru MATSUSHITA**, Kazuo TAKEMOTO***
and Tadao TOYA*
Carcinogenicity of Benzotrichloride Administered to Mice by Gastric

Intubation
Industrial Health, 31, 127-181, 1993

Summary Epidemiological studies suggest that benzotrichloride (BTC) is a human
carcinogen. In the present study, BTC was tested to evaluate its ability to induce lung tu-
mors as a result of systemic exposure. Administration of BTC by gastric intubation,
2.0-0.0315 # 1/mouse (4doses), twice a week for 25weeks, in female ICR mice, produced
forestomach tumors (squamous cell caricinoma and papilloma), lung tumors {(adeno-
carcinoma and adenoma) and tumors of the hematopoietic system (thymic
lymphosarcoma and lymphatic leukemia) with dose-related response by 18 months. The
present and previous studies indicate that the target organs of BTC carcinogenesis in mice
are the local tissue which is primarily exposed, and the lung and hematopoietic tissue
when BTC is administered systemically.

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

** Graduate School of Nutritional and Environmental Sciences, University of
Shizuoka, Yada, 52-1, Shizuoka City, Shizuoka 422, Japan

"**Department of Public Health, Saitama Medical School, Hongo 38, Moroyama-
cho, Iruma-gun, Saitama 350-14, Japan




36 Yukinori KUSAKA*, Shinji KUMAGAI™*, Hiroko KYONO*"", Northiko
KOHYAMA**** and Taro SHIRAKAWA*****
Determination of Exposure to Cobalt and Nickel in the Atmosphere in
the Hard Metal Industry
Ann. Occup. Hyg., 36 (5) p.497-507, 1992

Summary Cobalt and nickel, matrices of hard metal, have been shown to be respi-
ratory sensitizers. Airborne dust at hard metal-grinding worksites in a factory with a
work-force of about 180 grinders was analysed for cobalt and nickel. The electron-
microscopic X-ray microanalysis of airborne dust particles demonstrated that they had
the same metallic components as hard metal producis. Andersen sampling revealed that
66% of total dust was respirable (<7gm). Consecutive personal sampling for individuals
indicated log-normally distributed concentartions of total dust and cobalt. Of the workers
surveyed, 12% (16 out of 133) were exposed to cobalt at more than 50 wgm™*, while 1.5%
(two out of 133) were exposed to nickel concentrations of more than 50 ggm™. A corre-
lation between cobalt exposure concentrations and nickel concentrations for individuals
was significant and positive. Further improvement of the working environment is neces-
sary because of the hazard caused by exposure to cobalt and nickel.

*Department of Environmental Health, Jichi Medical School
** Department of Occupational Health, Osaka Prefectural Institute of Public Health
***Department of Experimental Toxicology, National Institute of Industrial Health
****Department of Occupational Diseases, National Institute of Industrial Health
***** Department of Hygiene and Preventive Medicine, School of Medicine, Osaka
University

37 Yoshimi MATSUMURA, Mariko ONO-OGASAWARA and Mitsuya
FURUSE
Effective Adsorption and Desorption Systems for Semimetal Hydrides
Fundamentals of Adsorption. Proc. IVth Int. Conf. on Fundamentals of
Adsorption, Kyoto, May 17-22, 1992, Ed. by M. Suzuki, 413-420,
Kodansha, Tokyo, 1993

Summary Adsorption is an important technology for gas collection, air cleaning
and waste gas treatment for toxic gases. This paper presents the resulis of systematic
experimental study on the adsorption capacities of, and desorption efficiencies from vari-
ous kinds of adsorbents for five kinds of toxic semimetal hydrides, i.e, diborane, silane,
phosphine, arsine and hydrogen selenide. From the results, effective adsorption and
desorption systems were selected.

The adsorbenis examined in this study were active carbon from synthetic resin
beads with/without impregnation of chemicals such as mercuric chloride or sodium hy-
droxide and silica gel impregnated with potassium permanganate or mercuric chloride, of
which the adsorption breakthrough capacities for the semimetal hydrides were measured
by a packed bed-flow adsorption method. Desorption of the adsorbed gases were mea-
sured by the immersion of the adsorbents with the adsorbed gases into various kinds of
acidic, oxidizing or reducing solutions.

From the results, active carbon was an effective adsorbent for diborane, arsine and
hydrogen selenide to various extents. Impregnation of sodium hydroxide on active carbon




promoted the adsorpiion capacity for silane, arsine and hydrogen selenide. Potassium
permanganate on silica gel was effective to diborane, phosphine, arsine and hydrogen
selenide. The effective desorption was observed when the desorbing solution can dissclve
both the adsorbed species and the chemical impregnants.

National Institute of Industrial Health

38 Yoshimi MATSUMURA, Maritko ONO-OGASAWARA and Mitsuya
FURUSE
Adsorption Sampling of Phosphine and Some Other Semiconductor
Material Gases
Appl. Occup. Environ. Hyg., Vol. 8, 288-292, 1993

Summary Adsorption sampling methods of airborne diborane, phosphine, arsine
and silane for monitoring workplaces of semiconductors and fine ceramics industries were
established. Because these gases are highly toxic and their threshold limit values recom-
mended for working environment are very low, the sampling methods and the successive
analytical methods are required to be sensitive. To satisfy these requirements, suitable
adsorbents and effective analytical procedures were searched or newly developed. This
paper includes the experimental results on the mmpurity contents and the gas adsorption
capacities of the adsorbents prepared for this study, the desorption efficiencies of ad-
sorbed gases into solvents and the analytical procedures to determine the desorbed species
from the adsorbed objective gases.

This paper shows that synthetic resin active carbon was useful as the adsorbent for
arsine by itself, and effective to silane when sodium hydroxide is impregnated on i
Potassium permanganate impregnated silica gel was the optimum adsorbent for phosphine
and diborane. When desorbed arsenate and silicic acid were quantitated with graphite
furnace AAS and desorbed phosphate and borate ions by colorimetry, the LOD of the air-
borne gases by the developed methods were lower than one-tenth of their TLVs.

National Institute of Industrial Health

39  Yoshimi MATSUMURA
History of Industrial Hygiene (Sangyo-Eisei, Roudo-Eisei or Roudo-
Eisei-Kogaku) and Current Problems
Occupational Health Review, Vol. 6, 66-84, 1993

Summary This review describes industrial hygiene at the dawn, during the develop-
ing process and at curreni state in relation to the industrial technology and social
circumstances at each stage. At the first stage, industrial hygiene starts for the necessity
to protect workers’ health against severe working conditions brought about by industrial
revolution. The typical tragedic events or states of workers in the history of workers’
welfare and the progress of legal and organizational constitutions for industrial hygiene
in Great Britain, the United States and in Japan are viewed.

The development of modern indusirial hygiene in Japan after the World War II is
described with the legal frameworks, historic event records such as the establishments of
research institutes for industrial hygiene, the establishments of associations of the profes-
sional industrial hygienists, and the typical occupational accidents. Modern concepts of
industrial hyglene such as threshold limit values for toxic chemicals and hazardous




physical factors and the introduction of computer systems for information networks are
also discussed with the references to the foreign activities.
National Institute of Industrial Health

40 Yoshimi MATSUMURA ,
Applications of New Adsorption Technology to Working Environment
New Adsorption Technology, Ed. by Mitsuo Tsunoda, 711-729, Sogo
Giyutsu Center, Inc., Tokyo, 1993

Summary Adsorption technology applied to working environment is reviewed with
reference to the legal requirements for the management of toxic chemicals in industries
and the air quality criteria to be attained for the purpose of workers’ health protection.
The contents of Regulations for the control of chemical substances in industries are intro-
duced on the kinds of chemicals under the control, restrictions for the handling and the
equipments for the industrial activities and the air quality managements in workplaces.
The apparatuses and equipments involving adsorption technology as the countermeasures
for the emmision of toxic chemicals are shown on some examples with figures and {low-
diagrams of total ventilation, push-pull exhaust and local exhaust systems. The
adsorption systems used as gas masks are also reviewed. Various kinds of chemical
adsorbents are used in canisters and cartridges of gas masks to remove toxic gases
completely from the respiratory air. The structures of canisters and cartridges are
designed to realize effective filtration of toxic gases in small adsorbent beds. The
adsorption tubes applied to workplace environment measurements are also included. In
this application, objective gases need be adsorbed and desorbed quantitatively in widé
range of gas concentration. The desorbing solutions selected to effectively desorb organic
golvent vapors from active carbon are shown.

National Institute of Industrial Health

41  Sei-ichiro KANNO
Determination Method for Methyl lodide using Diffusive Sampler and
Capillary GC with Thermal Desorption Injector and FID
Industrial Health, Vol. 31, 39-50, 1993

Summary A determination method for methyl iodide in a work place has been de-
veloped, using a diffusive sampler and a capillary gas chromatograph with a thermal
desorption cold trap injector and a FID. The sampler consists of a glass tube (6 mm i.d.,
16 cm length, 4 mm i.d.) packed with porous polymer beads. A diffusion path of the sam-
pler is made of a 3X52 mm poly(tetrafluoroethylene) tube inserted in the glass tube. The
sampling rate of the sampler for methyl iodide was 4.6 mi/h, and the variations of which
with temperature, relative humidity, and wind speed were found to be small and negligible.
The sample could be stored at least for 2 weeks without significant logs. A time weighted
average ol the concentration of methyl iodide in the range of sub ppm to ppm for 2 to
6 hours can be measured by this method. The static concentration of methyl iodide can
also be measured by using grab sampling, i.e., injecting 20 m! of air directly intc the sam-
pler.

National Institute of Industrial Health




42  Norihiko KOHYAMA®, Hiroko KYONO*, Kunihiko YOKOYAMA** and
Yoshizumi SERA™*
Evaluation of Low-Level Asbestos Exposure by Transbronchial Lung
Biopsy with Analytical Electron Microscopy
J. Electron Microsc. 42, 315-327, 1993

Summary To improve diagnostic sensitivity for detecting low-level asbestos expo-
sure (AEx) in patients, a new method was developed using an analytical transmission
electron microscope (ATEM) for specimens of transbronchial lung biopsy (TBLB). The
TBLB specimens from 28 patients were examined and the results were : 1) In cases with
long-term AEx, the present method detected a large amount of asbestos fibers (AF) as
well as asbestos bodies (AB) showing a good agreement with the results of light micro-
scope (LLM) which detected definite amounts of ferruginous bodies (FB). 2) In cases with
short-term or suspected AEx, the LM failed to detect FB in some cases, but an apprecia-
ble amount of AF was detected using the present method, and AEx was disclosed through
a second close interview. 3} Neither AB nor AF were detected in most of the cases without
any dust exposure. Although small amounts of chrysotile fibers were observed in some
cases, this might simply reflect the exposure level of urban dwellers. These results show
that the ATEM applied to the TBLB specimens promises to confirm low-level AEx in such
small specimens even if the patients were unaware of their past AEx.

*National Institute of Industrial Health
**National Kinki Central Hospital for Chest Diseases

43 Norihiko KOHYAMA
The Development of Multi-Functions Transmission Electron Microscope
and Its Application to Clay Science.
Nendo Kagaku (Journal of the Clay Science Society of Japan), Vol. 32
(4), p247-258, 1993

Summary Recent transmission electron microscope (TEM) can analyze many kinds
of secondary emissions, such as elastically and inelastically scattered electrons,
unscattered energy-loss electrons, backscattered and secondary electrons, Auger electrons
and emitted X-rays, from the specimen in a single instrument. In addition to these
functions, many kinds of instruments being controlable specimen environments, such as
temperature {rom an ultra-low to high, humidity, pressure of air and/or gas, and others,
have been developped without decreasing the capabilities of TEM itself. This kind of TEM
has become popular for the study of clay science and has succeeded in multiple types of
measurements on the same clay mineral grain. This paper describes the recent develop-
ment of like this multi-functions (MFs) TEM and its contribution to clay mineralogy : (1)
resolution of MFs-TEM, (2} EDX detector with Ultra-thin window (UTW), (3) counter-
measure for beam damage reduction, such as employment of low-dose unit system, high
sensitibity imaging plate (IP) and TV system, and cryotransfer holder {at low tempera-
ture of liguid He or N.), (4) environmental cell method, (5) observation method of
suraface charge and AFM, (6) quantitative particle counting method by TEM and the
specimen preparation technique. TEM is only one of many instruments available today for
the study of clay science but it is also hoped that a new aspect will be opened by the use
of MFs-TEM for clay science.

National Institute of Industrial Health




44 Katsunori HOMMA, Toshihiko MYOJO and Mitsumasa SUGIMOTO
Development of Measuring Method for Concentration of Suspended
Fine Particulate Matters under 2 ¢#m in an Urban Atmosphere
Fnvironmental Research in Japan, Vol. 2, 74/ 1-15, 1993

Summary There are many reports which the particle size distributions of air pol-
luted particulate matters in an urban atmosphere are shown a bimodal pattern with
border value of about 2xm. These particle size distributions are usually measured by the
Andersen Sampler for a long sampling period such as several days or a week. Then, it
assumes that they are different for data got by one-hour-sampling.

This report describes the research data on the particle size distribution of urban
aerosols by short-term-sampling under one hour using the QCM cascade impactor at the
metropolitan and rural areas.

The particle size distributions between metropolitan and rural do not show large dif-
ference and also a typical pattern of bimodal. Usually, those distributions changed by
means of variation of relative humidity, but did not change at a the stable condition of at-
mosphere.

A positive correlation is recognized between the ratio of fire particles under 24 m
contained in the urban aerosols and the relative humidity.

National Institute of Industrial Health

45 Katsunori HOMMA and Fumio SERITA
Establishment of Correcting Method for the Fiber Aerosol Monitor
Environmental Research in Japan, Vol. 2, 756/ 1-15, 1993

Summary Phase Contrast Microscopy (PCM) has been used for measuring the con-
centration of asbestos fiber aerosols in the work places and urban atmosphere as the
international standard method. There are, however, limitations to the PCM method of
analysis,

The technique of PCM can not clearly visualize fibers with diameter less than about
0.4 m. It is thus different on the measuring fiber concentration by the abilities of observ-
ers.

Recently, the fiber aerosol monitor (FAM) has been developed in U.S.A. and widely
used for monitoring asbestos in the working environment or urban atmosphere with good
properiies such as direct reading, short term measuring, and so on.

However, there are some problems that measuring data from FAM do not agree
with PCM data on the observation of fine fibrous aerosols such as chrysotile.

In order to solve these problems, we examined to generate fine fibrous aerosols by
means of ultrasonic nebulizer from suspension of titanic oxide whiskers, and to correct
the FAM’s data with those aerosols. Count median fiber diameter of generated titanic
oxide whisker aerosols is 0.20 um with geometric standard deviation of 1.3.

National Institute of Industrial Health




46 Jun OJIMA
Determination of Free Silica by Infrared Spectrometry with Least
square method
J. Working Environment, Vol. 15, No. 1, 60-65, 1994

Summary The phosphoric and method and X-ray diffractometry are known as use-
ful methods for determination of free silica in respirable dust, and the Infrared
spectrometry is also applicable for the determination of free silica. But conventional
infrared spectrometric determination may often cause serious errors when the
characteristic absorption peak of quartz is disturbed by the absorption bands of other
components contained in the sample. In order to avoid this problem and improve the
analytical precision, a least square method was adopted to estimate the quantity of
quartz from the measured spectrums, and i was proved that the present method is
effective and useful for dust samples by the experiments. In order to evaluate the validity
of present methods, three kinds of mixed samples (known samples) and six kinds of
granite dust samples (unknown samples) were prepared, and their infrared spectra were
measured.

Department of Human Environmental Engineering, National Institute of
Industrial Health

47 Hisao YOTSUMOTO
Efect of Cross Currents on Air Flow Patterns of Local Exhaust Hoods
Roudou Eisei (Occupational Health), Vol. 34 (12), p. 32-35, 1993

Summary Organic solvents and dusts which are using at many bring about the oc-
cupational disease with the inside of workshop, and deteriorates the gloval environment
with the outside. In the workshop dealing in injurious matters, it is obligated to install the
local exhaust system.

The hood prevents for workers to expose with injurious matters, the eliminatory ap-
paratus eliminates them, and discharges clean air to the atmosphere. Therefore the local
exhaust system is useful in the safety of the gloval emvironment. The air volume of hood
and the size of the eliminatory apparatus are mutually related. When the air volume of
the hood gets smaller, the apparatus gets also smaller, and this fact contributes to energy
saving. The object of this study is to get the necessary data for the purpose of calculating
the air volume which the hood under the cross currents functions properly.

National Institute of Industrial Health
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