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3. Collected Abstracts from the Publications in 1994

1 Ayako SUDO
Measurement of Stress Responses
Neuroendocrinological Evaluation
Clinical Neuroscience, Vol. 12, 522-525, 1994

Summary To evaluate stress in men and animals, measurements of neuro-
endocrinological responses to stress are widely used in stress research. It is known that
responses of pituitary adrenocortical and sympathetic adrenomedullary systems are useful as
indices of physical and psychological stresses. IFor analysis of corticosteroids and
catecholamines in biological fluids, several biological, chemical, enzymatic and immunological
methods have been developed. Among these, HPLC methods have proven to be highly sensitive
and convenient in experimental stress studies. In this report, the HPLC methods using
fluorometric detection for the determination of cortisol and catecholamines in human urine,
plasma, or saliva are presented in detail. Changes in these hormones during physical and
mental tasks are also described, along with other neurcoendocrinological indices for stress
assessment. -

Department of Industrial Physiology, National Institute of Industrial Health

2  Avyako SUDO
Workload in Middle-Aged Steel Workers Evaluated by Urinary Excretion
of Catecholamines and Cortisol and Self-Rated Scores of Fatigue
14th UOEH and IIES International Symposiums and the IEA Technical
Group for Safety and Health Conference, Program and Abstracts, 74p.
Oct. 18-21, 1994

Summary  [Purpose] The aim of this study is to evaluate physical and mental work-
load in middle-aged workers by measuring urinary excretion of catecholamines and cortisol,
and self-rated scores of fatigue, stress and arousal.

[Method] Two studies were performed. The subjects in Study 1 were 18 young (average
24.6 vears old) and 20 middle-aged (50.8) steel workers. On 2 consecutive workdays and 1 off-
day, urine of these subjects was collected from the beginning of work to lunch, from lunch to
the end of work and during night sleep. Study 2 was carried out on 2 task groups (A and B)
in the same steel plant. Task A consisted of automated and mechanized tasks (vigilance task
or operation of fully-automated machine systems) and task B of unautomated tasks (inspec-
tion, packing or transport of the steel products). The subjects were 18 young workers with
task-A (average 35.4 years old), 20 middle-aged task-A {49.7}, 18 young task-B (31.2) and 20
middle-aged task-B workers (49.0). Urine and saliva were collected before lunch and after the
end of work on 2 successive workdays. The subjects in the 2 studies were asked to report sub-
jective fatigue symptoms and scores of stress and arousal at the beginning and end of work.
Urinary free catecholamines and salivary cortisol were measured by HPLC fluorometric
methods.

[Results] Study 1: Noradrenaline excretion during the daytime was significantly higher
in middle-aged workers than in young workers, both on workdays and off-days, and the level
on workdays was greater than the level on off-days in both groups. The work-related increase



in noradrenaline excretion was more evident in the middle-aged group than in the young
group. Adrenaline excretion in middle-aged workers was significantly higher than that in
young workers in the morning of workdays, while no significant difference was seen on off-
days. On the other hand, self-reported scores of fatigue and stress during working hours were
significantly lower in middle-aged than young workers, whereas arousal scores were greater
in middle-aged workers,

Study 2: Age-related increases in the urinary excretion of noradrenaline and adrenaline
during working hours were observed in the task-B group, but not in the task-A group. Age-
related differences in subjective scores of fatigue, stress and arousal were not found in the
task-A group.

[Conclusion] According to the present studies, urinary excretion of noradrenaline and
adrenaline during working hours was greater in middle-aged workers than in young workers,
while no age-difference was observed in the night of off-days. The age-related difference was
not observed in the workers engaged in automated, mechanized work. Therefore, it might be
concluded that workload in middle-aged workers is lower in these tasks, compared with that
in less-mechanized ones, suggesting that factory automation would reduce the workload on
middle-aged workers. )

Department of Industrial Physiology, National Institute of Industrial Health

8  Shin-ichi SAWADA?, Sohei Yamamoto?, Takashi Haratani®, Toshio
Nakadate * and Akira Yasukouchi ™"
Thermal Sensation and Associated Behavioral and Physiological
Responses in Middle-Aged Workers under Indoor Moderate Thermal
Condition
Abstract of the X1V th UOEH and IIES International Symposiums and the
IEA Technical Group for Safety and Health Conference, p87, 1994

Summary In order to clarify the characteristics of middle-aged workers’ reactions to
a moderate thermal working environment, the thermal responses of 100 male workers consist-
ing of 53 middle-aged (45-59 years old) and 47 young {20-29 years old) workers in a gas
company were investigated in the same indoor work place in October. While not at work, the
subjects, wearing the same working uniform, rested on chairs in an air-conditioned test room,
and then their thermal comfort, thermal sensation, and associated thermoregulatory hehav-
ioral and physiological responses were measured. To evaluate the thermoregulatory
behavioral characteristics by questionnaire method, the subjects were asked whether they
would then want the room temperature to be kept warmer or cooler, to wear heavier or lighter
clothing, and to have a hotter or colder drink. Physiological measurement included oral tem-
perature, skin temperatures at 40 sites {on face, hands and fingers). During this period, the
corrected effective temperature (C. E. T.) calculated by measuring the dry-bulb,wet-bulb and
globe temperatures and the air velocity ranged from 20.2 to 24.4C C. E. T.

- In thermal conditions above 22°C C. E. T. the middle-aged worders reported thermal dis-
comfort less than the young workers, but at less than 22°C C. E. T. both groups were free from
discomfort. The thermal sensation votes and thermoregulatory behavioral responses reported
by the young group were highly coorrelated with C. E. T. : at lower C. E. T. the young workers
tended to feel cool and to want hotter drinks, heavier clothes and warmer room temperature,
while at higher C. E. T. they tended to feel warm or hot and to want colder drinks, lighter
clothes and cooler room temperature. In contrast, the middle-aged workers did not report



such highly C. E. T.-dependent responses. This was due to the fact that the middle-aged work-
ers tended not to feel hot and not to want lighter clothes, cooler room temperature or
particularly colder drinks even at higher C. E. T. The hand and finger skin temperatures in the
young group were also highly correlated with C. E. T. and showed lower values concomitant
with the fall of C. E. T., while those in the middle-aged group 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 thermal conditions by drinking as well as by clothing or air-conditioning, and
have the physiclogical characteristic of decreased thermoregulatory peripheral vascular
responsivess under a moderate thermal condition. To create a thermal working environment
suitable for middle-aged workers, it may be necessary to take these age-related
thermoregulatory characteristics into consideration.

? Department of Industrial Epidemiology, ¥ Director, ® Department of Industrial
Physiology, National Institute of Industrial Health, 21-1, Nagao 6 Chome, Tama-ku,
Kowasaki, 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 Sciences,

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

4  Shin-ichi SAWADA
Relation between Cold and Man
Roudou Eisei (Occupational Health), Vol 35(12), 20-23, 1994

Summary Body temperature regulation is an important mechanism for preventing
core body temperature from falling to an excessively low level when a person is exposed to
acute cold stress. Chronic cold exposure causes an adaptive change in this thermoregulatory
mechanism and improves cold tolerance (cold acclimation). In this review, an outline of this
cold-induced thermoregulatory mechanism, including thermal perception, central integration,
shivering, non-shivering thermogenesis, skin vascular response, and thermoregulatory behav-
ior, 18 presented based on experiences drawn from everyday life. In addition, the cold-induced
vasodilatation responses (CIVD) as an example of local cold acclimation and the metabolic,
insulative, and hibernative types as examples of systemic cold acclimation are also mentioned.
Furthermore, the characteristics of thermoregulatory response and coid tolerance in middle-
aged workers and older people are presented based on recent research findings, because there
is an increasing need to understand the adaptability of an aging work force to thermal work-
ing environments with the aging of the population.

Nuational Institute of Industrial Health.

5 Ryoko MARUYAMA ™ and Yasuichiro FUKUDA *~
Regulation of Oxygen Delivery and Consumption in Anesthetized Rats
during Acute Hypoxia |
Japanese Journal of Physiology, 44, 489-500, 1994

Summary Physiological roles of ventilatory reponses to acute hypoxia in the regula-
tion of O transport and consumption were evaluated quantitatively in halothane anesthetized
and spontaneously breathing rats with or without peripheral chemoreceptor afferents.



Ventilation (Ve), blood gas values, cardiac output (Q), and whole-body O. consumption {V
0:) were measured at various levels of inspired O. concentration (Fio:) before and after
denervation of carotid chemoreceptor afferents. In the carotid sinus nerve (CSN) -intact rat,
the reduction in Fro0: from > 0.27 (hyperoxia) to about 0,10 (mild-moderate hypoxia) elicited
an augmentatlon of V: which was accompanied by a well maintained total amount of O, deliv-
ered to tissue (QX 0. content of arterial blood, Do:) and Vo.. The increase in V: was,
however, turned off and the Ve value did not differ from that in hyperoxia at Fio. lower than
0.10 (moderate severe hypoxia) (hypoxic ventilatory depression, HVD) Slgruflcant decreases
in Q DOz and Vo, were also seen at Fio. < 0.10. After CSN section, Ve , Q D02 and Vo, val-
ues decreased progressively with the reduction in F102 from hyperox1a to mild hypoxia (F:
0:=0.20-0.15). These findings indicate that the normal Do: and Vo, are preserved in the pres-
ence of carotid chemoreceptor afferents in the F. o, range > 0.10 and that HVD is
accompanied by the decrease in Vos. Summarizing all results, Vo. decreased linearly with the
reduction in Pao: lower than about 60 mmHg or Do: lower than 4 ml/min/100g bw (critical Pa
o0: or Do, for metabolic suppression), above which Vo, remained unchanged. The decrease in
Vo, in lower Pao, or Do: levels (hypoxic hypometabolism) ensues perhaps from “adaptive”
mechanisms reducing 0. demand when adequate O: supply to tissue is limited.
*Department of Industrial Physiology, National Institute of Industrial Health
** Depariment of Physiology I, School of Medicine, Chiba University

6 Masaya TAKAHASHI and Heihachiro ARITO
Suppression of Electroencephalogram A Power Density during Non-rapid
Eve Movement Sleep as a Result of a Prolonged Cognitive Task prior to
Sleep Onset
Eur J Appl Phystol, 68, 274-280, 1994

Summary The effects of a prolonged cognitive task prior to sleep onset.on subsequent
sleep patterns were exanined in 14 healthy subjects who were randomly assigned to two con-
ditions. Those assigned to a working condition were asked to engage in a prolonged cognitive
task until close to bedtime (0200 hours}, whereas those assigned to a relaxing condition were
instructed to perform the same task during the daytime and then to stay awake in a relaxed
state until the same bedtime as the work group. Visual scoring of sleep stages showed no sig-
nificant differences in the amounts of stage 4 and slow wave sleep (stage 3+4) between the
two conditions. Power spectrum analysis of sleep electroencephalogram (EEG) revealed that
the EEG A (0.5-4.0 Hz) power density in the first non-rapid eye movement (REM)-REM sleep
cycle was significantly lower following the prolonged cognitive task prior to sleep onset than
following the relaxed wakefulness and that the decreased EEG A power density in the first
sleep cycle was not compensated for during the later part of the sleep. These findings would
indicate that the prolonged cognitive task prior to sleep onset may suppress EEG A power
density during subsequent sleep, suggesting that such a task may interfere with the develop-
ment of deep non-REM sleep.

National Institute of Industrial Health



7 Susumu SAITO
Ergonomic Aspects of Flat Panel Displays for VDT Use

Human System Interaction, Vol. 1, 20, 1994

Summary Rapidly developed semiconductor technologies in Japan have resulted in the
development of many types of flat panel displays including LCDs (Liquid Crystal Displays)
and PDPs (Plasma Display Panels) for VDT use in offices. In order to meet the goal of user
comfort, physiological functions while viewing these information displays were experimentally
studied. A significant correlation was found between the velocity of lens accommodation or
focusing speed of the eye and the subjective visual comfort. A positive type CRT (Cathode Ray
Tube)}, which has dark characters on a light background, was ascertained to be the most ap-
propriate display type, while the worst display in this regard was a traditional LCD with the
least visual comfort and the lowest accommodative velocity.

Department of Industrial Physiology, National Institute of Industrial Health

8 Susumu SAITO*, Sasitorn TAPTAGAPORN **, Midori SOTOYAMA ***
and Shin SAITO****
Physiological Approach to Visual Fatigue and Visual Comfort at Work
Fourth South-East Asia Ergonomics Society (SEAES) Conference, 48, 1994

Summary The development of technology brings both advantages and disadvantages
into many workplaces. The introduction of Visual Display Terminals (VDTs) into traditional
offices and industries has raised many ergonomic problems related to work with VDTs. Since
the early introduction of VDT use in 1970s, many studies have revealed an increase in visual
and musculoskeletal complaints related to VDT work. Recently, not only visual fatigue, but
also visual comfort in VDT work has become an important research topic in this area. The
aim of this paper is to recommend suitable work conditions with VDTs from the aspects of
visual ergonomics by means of analyses of physiological responses of the eye. '

Eye movement analysis revealed that VDT operations require significantly higher ampli-
tude and frequency of saccadic eye movements as compared with traditional clerical work, In
fact, such operations require eyes to move at approximately a half of the maximum boundary
velocity. In addition, analysis of the refractive power of the eye showed a high positive corre-
lation between the velocity of lens accommodation and subjective visual comfort while viewing
digplays. Higher eye focusing speeds result in subjectively greater visual comfort. In conclu-
sion, the analysis of physiological indices of visual functions is an important key to
understanding the ergonomics of the working conditions of VDT use.

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



9  Susumu SAITO*, Midort SOTOYAMA **, Shin SAITO *** and Sasitorn
TAPTAGAPORN ****
Physiological Indices of Visual Fatigue due to VDT Operation : Pupillary
Reflexes and Accommodative Responses
Industrial Health, Vol. 32, 57-66, 1994

Summary In spite of the clarification of some significant physiological factors of vi-
sual fatigue caused by VDT work, pupillary reflexes have not been studied as to how they are
affected after prolonged visual work. This study examined visual function changes objectively
in terms of pupillary reflexes and lens accommodative responses after a 4-hr VDT operation
task. The relationship between the two functions was also examined. Two measurements in
this paper revealed the physiological function changes due to VDT operation. The subjects in-
volved were five students with an average age of 22.6 years. First, near-reflex measurement
ascertained decreases in amplitude and the velocity of accommodation function after the vi-
sual task. Second, light-reflex measurement revealed a delay of the reflex, an increase in the
amplitude of the reflex, and a decrease in pupil size after the visual task. A weak correlation
between the decrease in pupil size and accommodation function was found. The occurrence of
visual fatigue due to 4-hr VDT operation was also confirmed based on CFF measurements and
subjective visual symptoms that were reported in this experiment.

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

10 Susumu SAITO*, Sasitorn TAPTAGAPORN**, Shin SAITO""" and
Midort SOTOYAMA ****
Ergonomic and Physiological Indices of Visual Comfort Related to VDT
Operations
Proceedings of the 12th Triennial Congress of the International
Ergonomics Association, Vol. 4, 326-327, 1994

Summary Physiological functions of the eye were studied to consider visual comfort
during VDT operation. As the ergonomic indices of visual comfort, higher the velocity of lens
accommodation and more the stability of pupil size were experimentally ascertained.
Contrary to these functions, no significant change was found in the saccadic eye movement
system even after 5 hours of a maximum eye tracking task. The goal of visual comfort in VDT
work, which can be obtained by prevention of visual fatigue, still necessitates further study on
visual ergonomics.

*Department of Industrial Physiology, National Institute of Industrial Health
“*Ministry of Public Health, Thailand
*rrAichi Mizuho Coliege
****Department of Occupational Diseases, National Institute of Industrial Health



11 Glenn SWEITZER™ and Susumu SAITO**
Pupillary Response among VDU Users in Daylighted Workplaces
Fourth South-East Asia Ergonomics Socr,ety (SEAES) Conference, 51,
1994

Summary Daylighted workplaces can complicate the viewing of VDU tasks. Incoming
direct and/or reflected-daylight components can distort surface luminance distributions in
both the direct and (screen) reflected visual fields. Moreover, left- versus right-pupil exposure
to these sources may differ significantly, for example, between window- and interior-
exposures, thus affecting bilateral depth of field and accommodation. Accordingly, it is
hypothesized that the dominant (daylit) window-side conditions control pupillary response
for VDU users sitting in the currently most widely recommended position, perpendicular to
the window plane. Likewise, the perception of glare and gloom may be affected.

The nature of this pupillary response will be tested for four VDU users at a standard
workplace. Pupil diameter for each user’s left and right eyes will be monitored independently,
using a head-mounted video image recorder, for 1) eight different workplace orientations
relative to the window wall and 2) three different gaze angles, relative to Reid’s line. The VDU
screen will be a laptop flat screen LCD display; the sky conditions will be diffuse.

Expected differences in pupillary response are expected to be greatest for the workplace
ortentations that are divided, between window and interior views. In addition, pupil diameters
are expected to be larger with lower gaze angles, a finding that has been previously confirmed
in non-daylighted workplace environments. These suggested findings 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

12 Toru SUZUKI*, Naofumi HIROSE*, Kenji IBI*, Tsuneto IWASAKI",
 Susumu SAITO"* and Shinobu AKIYA*
Which is More Comfortable for VDT Workers Glasses or Contact Lenses ?
Work with Display Units, Fourth International Sc1entzfac Conference Book
of Short Papers, Vol. 1, B4-5, 1994

Summary  We know that the appropriate correction of refractive errors reduces the
intensity of eye strain symptoms, but there are few reports in which the dependence of such
symptoms on the type of correction is discussed. Thus, we performed a field survey to clarify
differences between the eye strain symptoms of VDT workers with glasses (GL) and those
with contact lenses. The contact lenses included hard contact lenses {HCL) and soft contact
lenses (SCL;.

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



13  Midori SOTOYAMA®*, Sasitorn TAPTAGAPORN™", Shin SAITO*** and
Susumu SAITO™"**
Simple and Accurate Method for Estimation of Vertical Gaze Direction
from Eyelid Movements
Proceedings of the 12th Triennial Congress of the International
Ergonomics Association, Vol. 3, 304-306, 1994

Summary In this study, a new method for the estimation of vertical gaze direction,
which is considered one of the most important factors in visual ergonomics, was proposed.
The method is based on the synchronized movement of eyelid with eyeball, a physiological
synergistic action. This method requires no special equipment except for a small TV camera
and video tape recorder as an eye image recorder. From the analysis of eye images recorded
while the subject was gazing at various vertical directions, a high correlation was found be-
tween the vertical gaze direction and the width of the palpebral fissure. The relation was
expressed as a linear regression with a high correlation coefficient, y = 76.9x-96.2, where x =
width of palpebral fissure in ¢m, and y = vertical gaze direction in degrees. Using this formula,
we can easily and accurately estimate the vertical gaze direction by measuring the width of the
palpebral fissure from eye images.

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

14  Shin SAITO*, Midori SOTOYAMA**, Sasitorn TAPTAGAPORN™**, Toru
SUZUKI**** and Susumu SAITO""***
Ergonomic Evaluation of the VDT Workstatlon Use of FPD (Flat Panel

Display )
Fourth South-FEast Asia Ergonomws Soczety (SEAES) Conference 52-53,

1994

Summary With the rapid progress in production technology of Flat Panel Displays
(FPDs), notebook-type microcomputers and word processors have come into wide use in
many workplaces. The purpose of this study is to evaluate comfortable workstation through
the analysis of eye movements of VDT operators in FPD and CRT workstations. In order to
relieve visual fatigue or eye strain caused by VDT operations, a VDT workstation should be
designed to yield the downward gaze direction of the VDT operator. From the viewpoint of
vertical eve movement, it is obvious that a VDT workstation using an FPD has more advan-
tages with respect to visual comfort than one usmg a CRT dlsplay

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



15 Sasitorn TAPTAGAPORN*, Midori SOTOYAMA™**, Shin SAITO***, Toru
SUZUKI**** and Susurmu SAITO™****
Visual Comfort in VDT Workstation Design
Fourth South-East Asia Ergonomics Society (SEAES) Conference, 50,
1994

Summary This study aims to give recommendations for a comfortable visual display
terminal (VDT) workstation design based on an investigation of the physiological resting
states of the eye in 3 experiments. In experiment 1, dark vergence was evaluated to be at a dis-
tance of about 50 cm from the eye by taking the average of 14 subjects. Dark vergence was
found to shift farther 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 posi-
tive display polarity (dark characters on a bright background) under the 500 1x illuminated
level, based on pupil size analysis of 10 subjects. The ergonomic recommendations for a VDT
workstation obtained in this study are a positive display polarity under regular lighting con-
dition, a downward gaze, and a viewing distance between 50 and 70 cm:

"Ministry of Public Health, Thatland
**Department of Occupational Diseases, National Institute of Industrial Health
**r Aichl Mizuho College
" Uraversity of Occupational and Environmental Health
Yt **Department of Industrial Physiology, National Institute of Industrial Health

16 Satoru ABE*, Midori SOTOYAMA™*, Sasitorn TAPTAGAPORN***,
Shin SAITO****, Maria Beatriz G. VILLANUEVA*"*** and Susumu
SAITO******

Relationship between Vertical Gaze Direction and Tear Volume
Work with Display Units, Fourth International Scientific Conference, Book
of Short Papers, Vol. 1, B6-7, 1994

Summary Decreased tear volume is thought to be one of the main causes of eye strain
during VDT work. In a previous study, we found that vertical gaze direction was closely re-
lated to the exposed ocular surface area (OSA). OSA is the area surrounded by the upper and
lower eyelids. These factors, vertical gaze direction and OSA, may affect tear evaporation.
The aim of this study was to confirm the relationship between vertical gaze direction and tear
volume.

*The Second Tokvo National Hospital
**Department of Occupational Diseases, National Institute of Industrial Health
"t Ministry of Public Health, Thailand
**rAlchl Mizuho College
"****Nagoya University
**r " Department of Industrial Physiology, National Institute of Industrial Health



17 Noboru IWATA?, Takashi HARATANI?, Norito KAWAKAMI?®, Yuichi
IMANAKA®, Katsuyuki MURATA® and Shunichi ARAKI?
Psychometric Properties of the CAGE Questionnaire among Adult

Employees in Japan
Occupational Mental Health, 2, 327-331, 1994

Summary To examine the psychometric properties of the CAGE questionnaire, a brief
screening scale for alcoholism or alcohol-related problems, we analyzed data obtained from
578 current drinkers {463 males and 115 females) in an occupational setting. The internal con-
sistency reliability of the CAGE was not at a satisfactory level (« =(.49) and much lower than
that reported by Hiro et al. (1994) for a sample including many alcoholic inpatients. This was
due to lower yes response rates for the present sample, the small number of items and the bi-
nary response alternatives. On the other hand, the CAGE scores showed a significant
correlation with serum 7 -glutamyl transpeptidase levels, suggesting the high concurrent va-
lidity of this scale.

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

2 National Institute of Industrial Health

? Gifu University School of Medicine

9 Nippon Medical School

9 Faculty of Medicine, Uniwersity of Tokyo

18 Lumie KURABAYASHI
From the Standpoint of Industrial Psychiatrist
In “A Case Study of Mental Health Problems in the Workplace”, ed. by M.
Ohnishi & Japanese Society for Occupational Mental Health
Kokoro no Rinsho a la carte, 13 (3), 827-8, 1994

Summary A case of a forty-year-old man who became manager at a new plant of a
food company is reported. After trouble of personnel changes in this company and an acci-
dent that caused production delays at the new plant, he became very busy and for three days
worked without rest. In the evening of the third day, he telephoned a co-worker, who was sur-
prised to hear him like a child. The man then disappered. Several hours later, he was
discovered unconscious in his car, with the tyres blown out on the highway. He could not rec-
ollect anything after he left the plant by car. Showing amnesia and regression, this case
would be categorized as “psychogenic fugue” by DSM-II-R. Such cases of psychogenic fugue
sometimes occur among businessmen in their thirties to fifties with absenteeism. Such men
are usually feel restricted by having too much work or other stressors, and sometimes try to
commit suicide at the onset of the fugue. The duration of the fugue is usually within a week.
Tt is essential that such people take care of themselves psychologically, as well as find a
keyperson who can act as a intermediary between themselves and their superiors.

National Institute of Industrial Health



19  Lumie KURABAYASHI
A Case of a Japanese-Expatriate who Displayed Psychotlc Symptoms
while Abroad
Learning from Cases : Discussion in Clinical Psychiatry. Ed. by A,
Fupjinawa, Tokyo, Nihon Hyoronsha, pl197-212, 1994

Summary Today a large number of Japanese people work and live abroad. However,
some of them display psychotic symptoms such as illusions and hallucinations. There are two
problems associated with cases. .

The first one is diagnosis. As working and living abroad can be very stressful, the pa-
tients sometimes show psychotic symptoms even if they do not suffer from psychosis. Some of
these cases are categorized as having brief reactive psychosis or a schizophreniform disorder
by DSM-MI-R, depending on the duration of the symptoms.

The other problem concerns thrapy. In each case, it should be determined immediately
if the patient can be suitably taken care of abroad. If not, it is recommended that he/she re-
turn to Japan immediately. Such a decision depends not only on the seriousness of the
patient’s disorder but also on the availability of medical care and the existance of social sup-
port network abroad.

In this paper, we report on a Japanese-expatriate, and discuss the available system for
mental health care for Japanese people working and living abroad.

National Institute of Industrial Health

20 Tetsuo TAI™ and Mamoru YAMASHITA **
The Effect of Roundup on Isolated Rat Cardiac Muscles
The 5th World Congress of the World Federation of Associations of
Clinical Toxicology Centers & Poison Control Centers, Abstract, p.169,
1994

Summary Background: Roundup is a herbicide containing glyphosate and surfac-
tant. In Japan, cases of poisoning by intended or accidental ingestion of Roundup have been
reported. Fatal cases suffering hypotension and shock have also been reported. We already
reported that cardiac depression occurred by continuous Roundup and surfactant admini-
stration to dogs. The present study was undertaken to investigate in detail the direct effect of
Roundup on isolated rat cardiac muscles.

Methods: Male Wistar rats weighing 250-300 g were used. The rats were anesthetized
with sodium pentobarbital (25mg/ke i.p.}. Their hearts were quickly removed and immediately
divided into the atria and a right ventricle strip. These preparations were suspended individu-
ally by threads in organ baths containing Krebs-Ringer solution. After at least one hour
equibration, Roundup, glyphosate, and surfactant were applied to the organ baths ina cumu-
lative manner. We measured the changes in contractility and heart rate in each cardiac muscle
resulting from the cumulative application of Roundup, glyphosate, and surfactant.

Results: After Roundup and surfactant application, contractility increased in a dose-
related manner and heart rate decreased. The cardiac muscles were greatly contracted in high
doses. A positive chronotropic effect in the right atria and positive inotropic effect in the left
atria, as well as a negative inotropic effect in the right ventricle were observed with IPAG ap-
plication. The contractility of the cardiac muscles gradually decreased with glyphosate
application in a dose-related manner.



Conclugion: We found that surfactant containing Roundup caused cardiac depression.
* Department of Occupational Diseases, National Institute of Industrial Health
**Department of Emergency and Critical Care Medicine, Institute of Clinical
Medicine, University of Tsukuba

21 Tetsuo TAI* and Mamoru YAMASHITA **
The Effect of Roundup on the Coronary Artery of Perfused Rat Heart
The 5th World Congress of the World Federation of Associations of
Clinical Toxicology Centers & Poison Control Centers, Abstract, p.170,
1994

Summary Background: Our previous study has shown that blood pressure decreased
by continuous Roundup and surfactant administration in dogs. Therefore, the aim of this
study was to clarify the effects of Roundup and surfactant on the coronary artery of rat iso-
lated perfused heart.

Method: Male Wistar rats weighing 250-300g were used. The rats were anesthetized with
pentobarbital and their hearts removed and immediately perfused through the aorta with
Krebs-Ringer solution. After more than two hours of equibration, we measured the changes
in perfusion pressure of the coronary artery and the contractility of the cardiac muscles. The
reagents used in this study were Roundup, isopropylamine salt of glyphosate (IPAG),
glyphosate, and surfactant.

Results: The pressure of the coronary artery increased and the contractility of cardiac
muscles decreased by Roundup and surfactant perfusion. In high doses, the heart stopped by
perfusion of Roundup and surfactant. When IPAG was perfused, the pressure of the coro-
nary artery showed only a slight change and cardiac contractility increased slightly. Dose-
related negative inotropic effects were observed due to glyphosate perfusion.

Conclusion: These findings showed that surfactant containing Roundup contracted
coronary artery in the rat perfused heart preparation.

* Department of Occupational Diseases, National Institute of Industrial Health
**Department of Emergency and Critical Care Medicine, Institute of Clinical
Medicine, . University of Tsukuba

22 Heihachiro ARITO®, Masaya TAKAHASHI*, Hiroshi TSURUTA" and
Teruyuki ISHIKAWA™* :
Age-Related Changes in Electrocardiographic Responses to Trichloroethy-
lene Inhalation in Conscious Rats
Industrial Health, Vol. 82, 129-144, 1994

Summary Age-related effects of trichloroethylene (TRI) inhalation on heart rate
(HR), its circadian rhythm, the incidence of spontaneous bradyarrhythmias (BA) and ven-
tricular premature contractions (VPC) were examined in conscious rats, as was the
dependence of arrhythmias on sleep-wakefulness. Indwelling electrodes were used for simulta-
neous electrocardiographic (ECG), electroencephalographic (EEG) and electromyographic
(EMG) measurements in 2, 13, 20 and 26-month old rats. The rats were exposed for § hours
to 300 ppm TRI followed by exposure to clean air for 7 days, after which they were exposed
to 1000 ppm for 8 hours. The polygraphic recordings were made during 8-hr exposures and



for 28 hours thereafter. Control values for all physiological parameters were measured during
36-hr exposure to clean air. The exposure to TRI exacerbated an age-dependent decrease in
HR and its circadian amplitude. Although the spontaneous BA incidence decreased with ad-
vancing age, the ratio of the number of BA episodes during the post-exposure period after TRI
exposure to those during the corresponding period of clean-air exposure increased more
pronouncedly for 20 and 26-month old rats than for 2 and 13-month old rats. The number of
spontaneous VPC episodes increased for 20 and 26-month old rats but was not affected by the
exposure to TRL. Gas chromatographic analysis of TRI and free trichloroethanol (TRI-OH)
in the brain and blood of the TRI-exposed rats revealed the prolonged half-life of TRI and the
delayed clearance of free TRI-OH from the tissues with advancing age. The age-related exac-
erbation of those ECG responses to TRI inhalation appears to be brought about in part by the
age-related change in the pharmacokinetics of TRI and TRI-OH.
" National Institute of Industrial Health, 21-1, 6-chome, Nagao, Tama-ku, Kawasaki
214, Japan
"* School of Hygienic Sciences, Kitasato University, 1-15-1, Kitasato, Sagamihara 218,
Japan

23 Takeshi HONMA and Katsumi OHTANI
Plasma Lipoproteins as Hepatotoxicity Markers for Chlorinated Organic
Solvents
International Symposium on Human Health and Environment . Mechanism
of Toxicity and Biomarkers to Assess Adverse Effects of Chemicals,
Salsomaggiore Terme (Parma), Programme and Abstracts, p.143, 1994

Summary Alterations of plasma lipoprotein concentrations are frequently observed
among people who work with organic solvents. We started to pursue the possibility of lipopro-
teins as hepatotoxicity markers. To clarify the mechanism of change in lipoproteins, we

“studied the effects of dichloromethane (DCM), chloroform (CF), and carbon tetrachloride
(CTC) on plasma lipoprotein metabolism in rats. Their hepatotoxicity was also studied.

Groups of rats received intraperitoneal injection of, or inhalation exposure to, solvents.
Ultracentrifugation, affinity chromatography, and electrophoresis were used for separation
of VLDL, LDL, and HDL fractions. Plasma concentrations of each lipoprotein fraction were
measured, and lipids (triglyceride, cholesterol, phospholipid, etc.) and apolipoprotein compo-
sitions {apo Bl, Bs, E’s, A-I, C’s, etc.} were estimated. Lipid accumulation, MDA generation,
and GSH content were measured in liver. VLDL secretion velocity from the liver and lipopro-
tein lipase activity in plasma were measured. DCM reduced VLDL but increased LDL
concentrations. CF reduced VLDL and HDL concentrations. CTC reduced plasma VLDL,
LDL, and HDL concentrations in a dose dependent manner. CTC and CF increased the lipid
content of the liver, but DCM elicited no changes. VLDL secretion from the liver was inhibited
in rats treated with these three solvents. Lipoprotein lipase activity was not affected by these
solvents.

We concluded that the increase in LDL induced by DCM is due to the inhibition of lipo-
protein uptake into the liver. CF and CTC inhibit the synthesis of lipoproteins in the liver and
their secretion from the liver into the bloodstream. Changes in lipoproteins occurred at low
doses of solvents where no change was observed in traditional markers such as
transaminases. Plasma lipoproteins, particularly VLDL, are available as very sensitve mark-
ers for hepatotoxicity of chlorinated organic solvents.

National Institute of Industrial Health



24 Megumi KANADA*, Muneyuki MIYAGAWA ~, Mitsuo SATO ™, Hiromichi
HASEGAWA ** and Takeshi HONMA *
Neurochemical Profile of Effects of 28 Neurotoxic Chemicals on the
Central Nervous System in Rats
(1) Effects of Oral Administration on Brain Contents of Biogenic Amines
and Metabolites
Industrial Health, 32, 145-164, 1994

Summary We investigates the effects of oral administration of 28 organic chemical
agents, all of which possess neurotoxicity and most of which are used as industrial solvents,
on monoamine neurotransmitters and metabolites in the rat brain. Each chemical was admin-
istered to rats singly at a dose of one-quarter the LD value. Two hours after administration,
acetylcholine, 3,4-dihydroxyphenylalanine (DOPA), dopamine, 3,4-dihydroxyphenylacetic
acid (DOPAC), homovanillic acid (HVA), norepinephrine, 3-methoxy-4-hydroxyphenylglycol
(MHP@), serotonin, and 5-hydroxyindoleacetic acid (5HIAA) contents in the small-brain re-
gions were measured. Twenty-one of the 28 chemicals increased acetylcholine in the
hippocampus, a ratio (21/28) far higher than the 0.5 expected were these chemicals to have no
tendency to increase or decrease acetylcholine., This ratio was calculated for each brain sub-
stance. Large differences from 0.5 were also obtained for DOPAC (higher), and for SHIAA
and three neurotransmitters {dopamine, norepinephrine, and serotonin) in the hypothalamus
(all lower). The ratios for MHPG and 5HIAA in the medulla oblongata were very high. In the
hypothalamus, the concentrations of brain substances were easily altered by the test chemi-
cals, and the turnover rates of hypothalamic norepinephrine and serotonin in the medulla
oblongata seemed to be accelerated. Several lines of evidence obtained in previous studies sug-
gest that the increased acetylcholine content in the brain homogenate induced by organic
solvents such as toluene may be due to a decrease in acetylcholine release from nerve termi-
nals. Based on the results of the present experiment and previous studies, this acetylcholine
suppressing property appears to be common to solvents which possess anesthetic properties.

*National Institute of Industrial Health
**Tokoha Gakuen Hamamatsu University

25 Takanori SUZUKI*, Hidetoshi YAMANAKA”®, Keiji SUZUKI™ ", Katsuyuki
NAKAJIMA***, Kazushi KANATANI***, Masami KIMURA™"*" and
Noritko OTAKI*****

Immunohistochemical Demonstration of Metallothionein in the Rat
Epididymis and Spermatic Cord
Zoological Science, 9, 1009-1015, 1992

Summary We studied the immunohistochemical localization of metallothionein (MT)
in the epididymis and spermatic cord of male Wistar rats. In the head of the epididymis, no
MT immunoreaction of epithelial cells in the ductuli efferentes or ductus epididymidis was ob-
served, but basal cells of the ductus epididymidis showed a positive immunoreaction for MT.
In the body of the opididymis, a few epithelial cells in the ductus epididymidis had a positive
immunoreaction for MT, but no positive immunoreaction was observed in the basal cells. In
the tail portion near the body, basal cells in the ductus epididymidis showed a positive
immunoreaction for MT while the epithelial cells had a negative one. In the portion near the
spermatic cord, both the epithelial and basal cells in the ductus epididymidis had a positive



immunoreaction for MT. In the spermatic cord, basal cells and some epithelial cells had a
positive immunoreaction for MT. The localization of MT was observed mainly in the cyto-
plasm of the cells, with some nuclei of the cells having a positive immunoreaction. Different
immunoreactions for MT were demonstrated in the epithelial and basal cells of the epididymis
and spermatic cord, which suggesed that epithelial cells function differently in various por-
tions of the epididymis.
"Department of Urology, Gunma University
“*Department of Pathology, Medical Care and Technology, Gunma University
. *Japan Immunoresearch Laboratories Co., LTD
****Department of Molecular Biology, Keto University School of Medicine
Tt National Institute of Industrial Health

26 Takanori SUZUKI ", Hidetoshi YAMANAKA *, Katsuyuki NAKAJIMA **,
Kazushi KANATANI**, Keiji SUZUKI ***, Masami KIMURA ****, Yasuo
NAKAZAWA * and Noriko OTAKI *****

Induction of Metallothionein by CdCl: Administration in Rat Prostate
The Prostate, 22, 163-170, 1993

Summary Metallothionein (MT) induction in the rat prostate gland was investigated
by means of cadmium chloride administration. Ten-week-old male Wistar rats housed with
cadmium free food were divided into three groups of six rats each and castrated. After seven
days, lmg of testosterone propionate per rat was injected subcutaneously once a day until the
end of the experiment. After three weeks, rats were injected daily for six days with a physio-
logical saline, 0.3mg/kg CdCl., and 0.9mg/ke CdCl.. MT concentration of the ventral and dorsal
lobes was significantly increased in the three groups in proportion to the dose of CdCl,. MT
content of the lateral lobe in three groups was also increased, but was not significantly differ-
ent. Immunohistochemically, MT was induced mainly in the ventral lobe in the basal cells, and
in the lateral and dorsal lobes in the epithelial cells. The weights of the prostatic lobes were
similar in the three groups, and no histological change was identified. These results suggested
that MT in the prostate was induced by cadmium administration, and that it may prevent cel
lular damage from harmful metals.

*Department of Urology, Gunma University
“rJapan Immunoresearch Laboratories Co., LTD
*"*Department of Pathology, Medical Care and Technology, Gunma University
"***Department of Molecular Biology, Keio University School of Medicine
"****National Institute of Industrial Health

27 Takanori SUZUKI ", Hidetoshi YAMANAKA *, Katsuyuki NAKAJIMA **,
Kazusht KANATANI **, Keiji SUZUKI***, Masami KIMURA **** and
Nortko OTAKI *****

Immunohistochemical Demonstration of Metallothionein in Human Male
Excretory Ducts of the Testis
Acta Histochem. Cytochem., 26 (2), 85-92, 1993

Summary Metallothionein (MT) in the human male excretory ducts of the testis, such
as the tubuli seminiferi recti, rete testis, ductuli efferentes, ductus epididymidis, and ductus



deferens was examined immunochistochemically in 15 patients (one, testicular injury ; one tes-
ticular torsion ; six, testicular tumor; seven, prostate cancer). The immunoreaction for MT
was identified in Sertoli cells of the tubuli recti, and in the epithelial cells of rete testis, ductuli
efferentes, ductus epididymidis at the tail portion, and ductus deferens near the epididymal
tail. The immunoreaction in the tail was found mainly in the principal cells, and the secretory
products near the surface of epithelial cells, and in the lumen. The MT immunoreaction in the
epididymal head and body was observed to occur in the basal cells only. This result suggested
that the epithelial cells have a different physiological function among the various portions of
the excretory ducts of human testis.
*Department of Urology, Gunma University
“*Japan Immunoresearch Laboratories Co., LTD
***Department of Pathology, Medical Care and Technology, Gunma University
****Department of Molecular Biology, Keio University School of Medicine
¥ Nadlonal Institute of Industrial Health

28 Keiji SUZUKI*, Katsuyuki NAKAJIMA ™" and Noriko OTAKI***
Effects of Metals on Rat Glioma Cells
4 th Joint Meeting Japan Society for Histochemistry and Cytochemistry
and The Histochemical Society, July 13-16, 1994

Summary The effects of various metals on metallothionein (MT) production and
immunohistochemical findings of MT in the rat glioma cells (C8) cultured in the medium
(RPMI 1640) for 48 hours were studied by radioimmunoassay and by using ABC method re-
spectively.

Light microscopically glioma cells which were not treated with metals proliferated on
the slide glass in asterisk figures. Most of cells treated with Ag, As, Cd, Co, Cr, and Hg de-
tached from the glass and cells remaining on the glass showed globular figures with
vacuolated cytoplasm and atrophic nuclei. Many cells treated with Au and Pb detached from
the glass, but other cells in spindle or asterisk figures remained. The cells treated with Al, Bi,
Cu, Mg, Mn, Mo, Ni, Se, Ti and Zn proliferated showing same figures as non-treated cells.

Immunohistochemically, non-treated glioma cells showed diffusely positive for MT in
the cytoplasm. A few cells treated by Ag, As, Cd, Co, Cr and Hg and remaining on the slide
glass showed positive for MT, but the cells treated with Cd, collected from the medium by cen-
trifugation and coated on the glass exhibited positive staining for MT, and showed strongly
positive especially on the periphery of the cytoplasm. The glioma cells treated with other met-
alg showed the same positive immunostaining for MT as non-treated cells.

MT production of the glioma cells treated with metals was most prominent in Pt and
MT production of the cells decreased in Pb, Hg, Bi, Cu, Ag, Co, Se, Mo, As, Cr, Ni, Ti, Mn, Cd,
Mg, 7Zn, Al respectively. MT production of the cells treated with Zn was the same amount as
non-treates cells. The cells treated with Cd showed smaller amount of MT production than
non-treated cells.

*Department of Pathology, Medical Care and Technology, Gunma University
**Japan Immunoresearch Laboratories Co., LTD
***National Institute of Industrial Health



29 Keyi SUZUKI*, Katsuyuki NAKAJIMA **, Umeko KAWAHARADA *,
- Katsuyoshi UEHARA *, Noriko OTAKI***, Masami KIMURA****,
Toshio FUKUDA ***** and Masamitu TAKATAMA ******
Metallothionein in the Human Breast |
Acta Histochem. Cytochem., 26 (6), 601-607, 1993

Summary The localization of metallothionein (MT), a small molecular weight heavy
metal-binding protein in the female human breast, was investigated using an
immunohistochemical technique.

Immunohistochemically, MT was found in myoepithelial cells of normal glands, ducts
or cysts with fibrocystic disease, fibroadenoma and intraductal papilloma, and rarely in can-
cer cells. Positive staining for immunoreactive MT of myocepithelial cells was observed both in
the cytoplasm and nucleus.

Myoepithelial cells in the resting gland of a normal breast were strongly positive for
immunoreactive MT, but their staining of the active glands was weaker than that of the rest-
ing glands.

Myoepithelial cells in fibrocystic disease, fibroadenoma and intraductal papilloma of
the breast showed strong positive staining for MT, were round or oval-shaped and arranged
compactly in one layer and occasionally in two or more layers,

Carcinoma was usually devoid of myoepithelial cells, which, however, were rarely found
around the tumor. Cancer cells were slightly positive for immunoreactive MT and some tumor
cells showed a strong positive staining.
*Department of Pathology, Medical Care and Technology, Gunma University
““Japan Immunoresearch Laboratories Co., LTD

"**National Institute of Industrial Health

****Department of Molecular Biology, Keio University School of Medicine

"t *Second Department of Pathology, School of Medicine, Gunma University
**r**Geriatrics Research Institute

30 Shingi KOIZUMI®, Kaoru SUZUKI® and Hirotomo YAMADA®
Inhibition of Metallothionein Induction by Ultraviolet Light Irradiation
Jpn. J. Toxicol. Environ. Health, 41, p37, 1995

Summary We first examined whether MTs can be induced by irradiation of mono-
chromatic UV lights. In NB 1 RGB cells, various doses of UV at 260-320 nm failed to induce
MTs more than twofold. The induction of MTs by UV irradiation reported in some cell lines
therefore does not appear to be a common cellular response. Second, we examined the effect
of UV on MT synthesis induced by other chemical agents. It was observed that UV irradiation
at 260-280 nm markedly inhibits subsequent cadmium-induced MT synthesis relative to overall
protein synthesis. By contrast, UV at 300-320 nm does not suppress MT induction. Such an in-
hibitory effect was also evident in NCTC2544 and HeLa cells. These results suggest that at
least a part of the toxic effects of UV irradiation could result from the inhibition of MT induc-
tion, which is assumed to be responsible for the resistance to other toxic stimuli.

Department of Experimental Toxicology® and Department of Occupational Diseases®,
National Institute of Industrial Health, 6-2-1, Nagao, Tama-ku, Kawasakt 214



31 Shinji KOIZUMI
Regulation of the Metallothionein Gene by Heavy Metals

First International Symposium on Metals and Genetics, Program
Abstracts, L28, Toronto, Ontario, Canada, 24-27, May, 1994

Summary Transcription of mammalian metallothionein (MT) genes is known to be
activated by several heavy metals including zine, cadmium, and copper. This activation is me-
diated by a DNA motif named MRE (Mtal Regulatory Element), usually present in multiple
imperfect copies in the upstream region of MT genes. I and my collaborators have been study-
ing the protein factors interacting with MREs of the human MT- Il » (hMA-II») gene, which
are likely to be transcriptional regulators. We purified a 116kdalton MRE-binding protein
from HeLa cells using a biotin-ilabeled MRE probe and streptavidin-agarose beads to near ho-
mogeneity. This protein, named ZRF (Zinc Regulatory Factor), gives specific footprints on
MREs upstream of the hMT-II 1 gene in a zinc-dependent manner, Other heavy metals that can
activate MT genes, such as cadmium and copper, do not promote the binding of ZRF to MRE.
Mutations introduced in the MRE and adjasent sequences affect transcriptional activity in
vivo and ZRF binding in vitro in parallel, suggesting a role of ZRF in the transcriptional acti-
vation of hMT- II 1 gene. Analysis of partial amino acid sequences of the purified ZRI" suggests
that this protein is closely related to a mouse MRE-binding protein, mMTF-1.

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

32 Fuminori OTSUKA*, Akihiro IWAMATSU**, Kaoru SUZUKI™*",
Motoyasu OHSAWA*, Dean H HAMER™*** and Shinji KOIZUMI***
Purification and Characterization of a Protein That Binds to Metal
Responsive Elements of the Human Metallothionein II . Gene
The Journal of Biological Chemistry, Vol. 269, No. 38, pp. 23700-23707,
1994

Summary Metal responsive element (MRE) is a cis-acting DNA motif located in the
upstream region of vertebrate metallothionein genes, which can confer metal responsiveness
on downstream heterologous promoters. A protein that binds to the MRE sequence in a zinc-
dependent manner (zinc regulatory' factor; ZRF) was purified 16,000-fold from HeLa cell
nuclear extracts by means of the avidin-biotin method, in which a complex formed between
ZRF and a biotinylated probe containing MRE was trapped by streptavidin-agarose beads,
and ZRF was recovered by salt extraction. By repeating the method three times, a homogene-
ous 116-kDa protein was obtained whose recovery was zinc-dependent and MRE sequence-
" specific. UV cross-linking analysis also revealed that a protein that specifically binds to MRE
has the same molecular mass as the purified protein. Zinc-dependent and MRE sequence-
specific footprints of ZRF were obtained on MREa and MREbD in the upstream region of the
human metallothionein 1 . gene. The ZRF+-MRE complex dissociates by the addition of
chelating reagents, suggesting a direct role of zinc ions in the DNA binding of ZRF. Partial
amino acid sequences of ZRF were found to be highly homologous to those of a mouse MRE-
binding protein, mMTEF-1.

* Department of Environmental Toxicology, Faculty of Pharmaceutical Sciences,
Teikyo University, Sagamiko, Kanagawa 199-01, Japan

**Central Laboratories for Key Technology, Kirin Brewery Co., Ltd., 1-13-5, Fukuura
Kanazawa, Yokohama 236, Japan



*** Department of Experimental Toxicology, National Institute of Industrial Health,
Nagao, Kawasaki 214, Japan ‘
**** Laboratory of Biochemisty, National Cancer Institute, National Institutes of
Health, Bethesda, Maryland 20892 '

33  Hirotomo YAMADA
Studies on Protein Changes in UV-Irradiated Human Skin Cells
Global Enviroment Research (I) p.112-116, 1994

Summary Protein synthesis was studied in a human skin fibroblast, NB 1 RGB, ir-
radiated with monochromatic 280 nm UV light which was provided by a xenon lamp. Induction
of matallothioneins (MTs) by cadmium was found to be specifically inhibited in the irradiated
cells. MTs are small cystein-rich proteins that detoxify some heavy metals and act as free
radical scavengers. It is likely that the specific inhibition of MT induction causes various le-
sions produced by UV.

National Institute of Industrial Health

34 Toyoto IWATA, Yoshifumi NAKANISHI, Tsutomu OKUNO, Hiroshi

- JONAI and Akinort YASUDA '
Assessment of Effects of Electromagnetic Fields by Biological Monitoring
(1) Effects of Electromagnetic Fields on the Cytosolic Free Calcium Ion
Concentrations

Environmental Research in Japan, Vol. 1, 90-(1)-1-5, 1994

Summary We examined the effect of ‘extremely low frequency electromagnetic fields
upon the concentration of cytoplasmic free calcium ion ( [Ca®™] ), using a rat
pheochromocytoma-derived cell line (PC-12). Cells were incubated 4-5 days in our previously
reported magnetic field applicator with or without 50ng/ml of nerve growth factor, and they
were exposed to the magnetic lields of 8,50 and 87Hz, 40-103mT in the meantime. Control cul-
tures were performed with the same condition but lack of magnetic fields. Cells were then
loaded with fura-2, a fluoresent [Ca®] ; indicator, and resting state fluorescence intensity
wag observed at the excitation wave lengths of 340nm and 380nm with a microscopic photome-
ter (Olympus OSP-3). In some experiments, we applied further the cells with the magnetic
field after dye loading, or newly exposed cells with the magnetic field after dye loading.

In these experimental conditions, we, could not find any significant effect of the magnetic
fields, while we observed extreme decrease in [Ca®] ; with ImM of deoxymethylthicadenosine,
which is a methyltransferase inhibitor and inhibits PC-12 cell differentiation, With 0.2mM of
NiCl,, a non-specific calcium channel blocker, we observed a tendency to decrease in

[Ca®™] ;. '

Then we examined whether the magnetic fields affect the differentiation of PC-12 cells
with nerve growth factor, the process which is mediated with tyrosine kinase and is known to
correlate also with [Ca®*] ;. In the presence or ahbsence of the magnetic fields, we obtained
the proportion of cells which elongate neurites within 2 days after the addition 50ng/ml of
nerve growth factor. However, we could not find any significant effect of magnetic fields.

It is required to produce more sensitive system to investigate the effect of the magnetic
field of our dose and frequency.

National Institute of Industrial Health, Ministry of Labour



35 Hiroko KYONO, Fumio SERITA, Hehachiro ARITO, Ryoko
MARUYAMA, Masaya TAKAHASHI, Hisayo KUBOTA, Tadao TOYA and
Katsunori HOMMA
Development for a New Method to Assess the Biological Effects of
Exposure to Environmental Pollutants Using Model Animals with
Respiratory Disease
Environmental Research in Japan, Vol. I, p74-1-22, 1994

Summary There is increasing evidence that infants, the aged, and people with preex-
isting pulmonary diseases are more susceptible to the effects of pollutants than is the normal
healthy population. However, as most animal research and human clinical studies have fo-
cused on normal healthy subjects, little is known about these susceptible groups. To assess the
health effects of environmental pollutants on sensitive subpopulations, we attempted to de-
velop a new model for broncho-bronchiolitis {(Br) by exposing rats to nickel aerosols. Using
Br rats as a sensitive subpopulation model, studies were performed to assess the differences
between normal healthy rats and Br rats, in respiratory functions, pathological effects result-
ing from exposure to titanium dioxide (Ti) aerosols, and their clearance from the lung.

‘The metabolic rates along with various ventilatory parameters of the rats were meas-
ured using a three-liter whole-body plethysmograph chamber. In the Br rats, tidal volume,
respiratory frequency and minutes ventilation increased significantly one to two days after
exposure to nickel aercsols, though, they returned to normal levels after day three. The body
temperatures and metabolic rates of the Br rats did not differ significantly from those of the
control groups.

Inhalation of Ti aerosols at a concentration of 0.95 mg/nf for five days caused no signifi-
cant changes in any parameters examined in the normal rats. The wet lung weight/body
weight ratios of the Br rats exposed to Ti were significantly higher for 14 days than the ratios
of the Br rats that had been kept in clean air. Pathological examinations supported the find-
ings that exposure to Ti aerosols caused significant delay in recovery from preexisting
inflammatory lesions in the Br groups. The present results show that our model is sufficiently
sensitive to detect very slight differences in health caused by exposure to any pollutant admi-
nistered at a low dose that is harmless to the normal healthy rats.

In the second part of the present project, the autonomic and central nervous system ef-
fects of acute ozone exposure were examined in the rats implanted with indwelling electrodes
for recording EEG,EMG, ECG, and core and peripheral temperatures. The electrode-
implanted rats were exposed to 0.5 ppm ozone for three hours, and their bioelectrical activities
were recorded before, during and after the exposure to ozone. Ozone was found to decrease
the heart rate, core and peripheral temperatures, and was found to increase the amount of
slow-wave sleep at the expense of suppressed wakefulness and paradoxical sleep. The de-
creased heart rate lasted longer than did the decreased body temperature.

National Institute of Industrial Health



36 Hiroko KYONQO™, Fumio SERITA™, Heihachiro ARITO*, Ryoko
MARUYAMA ™, Hisayao KUBOTA*, Tadao TOYA™, Katsunori
HOMMA ™ and lwao UCHIYAMA ™~ ‘

A New Broncho-Bronchiolitic Model Rat, a Sensitive Animal for Risk
Assessment of Inhaled Aerosols

Fourth International Aerosol Conference, California, USA, Abstracts,
Vol. 2, p738-739, 1994

Summary To assess the health effects of noxious pollutants in a working environment
or in urban air on sensitive subpopulationg, we tried to develop a new experimental model for
broncho-bronchiolitis by exposing rats to nickel aerosols.

The ratio of wet lung weight/body weight (L./B ratio) proved to be a good index that
correlated well with the severity of pathological findings of the lung lesions. The number of
acidic goblet cells, which was under 1% in the normal control, increased to 30% to 60% of total
epithelium from the main bronchi to the terminal airways.

Using Br rats as a sensitive model, two series of inhalation studies were performed.
Animals were divided into four experimental groups : (1) Br rat+TiO: (Br-Ti), (2) normal
control rat+TiO, (C-Ti), (3) Br control (Br-C), and {4) normal control (C-C). In the first ex-
periment, a single inhalation of TiO. aerosols at a concentration of 1.4 mg/nt for 5 hours, and
in the second, exposure was repeated 5 times at average concentrations of 0.95+0.06 ng/ni.

No difference was found in the L/B ratios between C-C and C-Ti groups or between Br
and Br-Ti groups after a single exposure to aerosols of TiO,. After repeated exposures,
though the group differences in the L/B ratios in C-C and C-Ti were all insignificant after re-
peated exposures, significant differences were noticed in the Br and Br-Ti groups at days 0 to
14, Histopathological examinations showed that most of the inhaled particles of TiO: were in-
corporated into alveolar macrophages, and their clearance from the lungs was slow. Our
present data showed that the inhalation of " inert” aerosols at concentrations lower than the

- recommended TLVs in Japan (Ing/ni, as respirable particles} by Br rats caused significant

delay on the normal process of recovery from lesions.
*National Institute of Industrial Health
**The Institute of Fublic Health

37  Kuniomi NAKAMURA, Toshiaki TOBE and Tetsuya ISHII
Lung Cancer Deaths in Pneumoconiosis Pensioners -
Tenth International Symposium on Epidemiology in Occupational Health,
Como, Italy, 20-23 September, 1994

Summary A total of 17471 male pneumoconiosis patients who were granted disease
pensions by the Workmen’s Accident Compensation Insurance within the period of 1987-1989
were followed up retrospectively for their vital status. Of the 2997 deaths that had occurred in
these 3 years, 2911 (97.1%) death certificates were obtained, with only one vital status of the
total study subjects unknown. Causes of death were classified according to the International
Classification of Diseases, 9th Revision (ICD). Standardized mortality ratio (SMR ; standard-
ized by national rates) for the deaths by all causes was calculated as 241, where
pneumoconiosis (ICD : 500-505) and pulmonary tuberculosis (ICD : 011) accounted for 63.7%
of the total deaths. No excess of death attributable to cancer of any specific site was observed
except for the lung. There were 186 lung cancer (ICD : 162) deaths versus 86.89 expected,
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giving 214 (959 CI : 184-247) as the SMR. The lung cancer SMR was particularly high 2 years
after the pneumoconiosis patients had become pensioners, while no distinct longitudinal de-
crease in the lung cancer SMR was shown in the period 3 or more years after the patients had
qualified as pensioners. When the first 3 years as pensioners were excluded from our observa-
tion, the lung cancer SMR decreased to 196 (95%CI : 166-230), but was still significantly higher
than the general population level.

A discussion was made on the possible roles of smoking habits and asbestos exposures
in the excess risk of lung cancer. Although there was no information available in our atudy on
these risk factors, it was concluded to be difficult to explain the twofold lung cancer risk ex-
clusively with the two factors.

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

38 Yoshimi MATSUMURA |
The Problems of Gas Adsorption by Gas Mask Canisters and Cartridges
Kokyu Hogo (Respiratory Protection), Vol. 9, 5-18, 1994

Summary In this paper, I outline the current government regulation for gas masks
and the national approval tests based on this regulation. The history of the regulation shows
that some test items for gas masks were deleted and the test conditions were changed to cor-
respond to foreign respirator regulations. The Japanese industrial standards for gas masks
and other kinds of respirators are also described by comparing them with the regulation.

Some problems with gas masks are mentioned from the standpoint of users. One such
problem is the necessity to cope with new kinds of toxic gases such as semiconductor gases,
ozone, methylbromide, metal fumes, and mixed gases and vapors generated from waste treat-
ments, which ordinary gas masks are not designed to cope with. Another problem is the
distribution of the service lives of the canisters and cartridges in a given lot, which makes pre-
diction of the end of service life different for each mask. The individual differences in the
respiratory functions of the users, and fluctuations in the working environment conditions
such as temperature and humidity also cause the service life of canister and cartridge to be
distributed over a wider range. The third problem concerns a critical review on the weight con-
trol of the canister and cartridge to predict the end of service life, which is influenced by
atmospheric humidity and the composition of the adsorbed gases. The review proposes a new
approach to detect the end of service life in use of gas sensors.

Department of Environmental Hygiene, National Institute of Industrial Health

39 Yoshimi MATSUMURA
Measurement of Environmental Concentrations of Organic Solvent Vapors

Yozai Pocket Book (Pocket Book of Organic Solvents), Chapter 4, Section
2, 142-157, Ohmu-Sha, Tokyo, 1994

Summary I summarized the sampling and analytical methods that are currently used
to monitor atmospheric contamination caused by organic solvent vapors in indoor and out-
door air in accordance with the governmental concentration criteria presented in the
Regulations. I also described the statistical method used to evaluate indoor workplaces ac-
cording to the measured results, in which each workplace environment is classified into one of
three classes according to its geometrical mean concentration and geometrical standard
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deviation. Some examples of the environmental measurements of workplaces and atmospheric
air are also shown.

The sampling methods included were the grab sampling methods using vacuum bottles
and plastic bags, absorption sampling methods using various types of scrubbers, and adsorp-
tion sampling methods using charcoal tubes, silica gel tubes, porous polymer tubes, frozen U-
type porous polymer tubes, and frozen U-type silica gel tubes. The adsorption capacities of
charcoal sampling tubes were shown in relation to the different concentrations of organic va-
pors. The efficient desorbing solvents were also recommended for each organic solvent vapor
collected in the charcoal tubes.

I also reviewed gas chromatography using variety of detectors, colorimetry, gas detec-
tor tubes and gas sensors as determination methods for gaseous and liquid samples
containing organic solvents.

Department of Environmental Hygiene, National Institute of Industrial Health

40 Yoshimi MATSUMURA
The Application of Adsorption Technology to the Workplace Environment

Saishin Kyuchaku Gijutsu (New Adsorption Technology), Edited by
Mitsuo Tsunoda, Chapter 5, Section 8, 711-729, Sogo-Gijutsu-Senta,
Tokyo, 1994

Summary In this chapter of the book, I review government regulations pertaining to
the kinds of hazardous chemicals in industrial workplaces and their concentration criteria.
These regulations form the basis of the governmental administration in the workplace. In
order to keep the workplace air clean and thus to eliminate the risk of occupational diseases
from spreading among workers, many kinds of air-cleaning technology have been introduced.

Adsorption technology is one measure used to control industrial toxic gases contami-
nating the workplace, as well as to prevent the emission of the toxic gases into outdoors from
the exhaust systems of industrial plants by leaking. In this chapter, I present flow diagrams
of adsorption apparatuses commercialized for the above purposes. I also describe the air-
cleaning system for clean rooms used in semiconductor industries, honeycomb rotar-type air
cleaners, the waste-gas treatment systems for local exhaust hoods, and portable air cleaners
for laboratories. Smaller scale adsorption technology such as gas masks and the adsorption
sampling method to concentrate contaminants in the air for analysis are also described.

Department of Environmental Hygiene, National Institute of Industrial Health

41 Yoshimi MATSUMURA
The Outline of Industrial Hyglene of Japan o
The Proceedings of the Second IOHA Conference, 28- 33 Hong Kong,
November 1994

Summary This paper outlines the organizations and human resources responsible for
industrial hygiene in Japan and their ‘activities, and further presents some retrospective back-
ground. It also reviewed the basic legislation, i.e., the Occupational Safety and Health Law,
related regulations, government administration systems and staff, and the national certifica-
tion systems for consultants, industrial health managers, and workplace-environment
measurement experts. Furthermore, the number of staff involved, their roles and the activities
of those experts and of the academic researchers in industrial hygiene field are described. The
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number of occupational casualties is presented in relation to the time elapsed since 1970, and
shows a stready decrease. The Working Environment Measurement Law and the related crite-
ria are explained based on the accumulated results of workplace evaluations, which show the
predominancy of Class I workplaces in contrast to the relatively rare occurence of workplaces
with a lower evaluation of either Class I and Class 1.

Department of Environmental Hygiene, National Institute of Industrial Health

42 Yoshimi MATSUMURA *, Mariko ONO-OGASAWARA* and Mitsuya
FURUSE*”
Adsorption Methods for Semimetal Hydrides Composed of Less Hazardous
Materials . '
Ningen-Chikyu Kei Heisei 5-nendo Kenkyu Seitka Hokoku (Man-
Environment System Research Report of 1993), 165-167, 1994

Summary The effectiveness of various kinds of adsorbents were evaluated for the ex-
haust gas treatment of hydrogen selenide from the following standpoints : a) adsorption
capacity for hydrogen selenide, b) the efficiency to dissolve the adsorbed selenide from the ad-
sorbent and ¢) the toxicities of chemicals used for the adsorption-dissolution process. Among
the examined adsorbents, potassium permanganate impregnated on silica gel showed the
largest adsorption capacity for hydrogen selenide. The adsorption capacities of copper sul-
fate, zinc sulfate and mercuric chloride on silica gels were examined. The dissolution tests on
the adsorbed selenide into aqueous solutions showed the highest recovery from zinc sulfate
and potassium permanganate, and no recovery from mercuric chloride. The choice of the op-
timum adsorbent for hydrogen selenide with a large adsorption capacity and less impact on
the environment requires additional examinations on the atmospheric conditions of adsorp-
tion. : '

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

48 C.ISHII*, K. KANEKO*, Y. MATSUMURA **, M. ONO-OGASAWARA*~,
A. NAKAYAMA **" and T. ENOKI*** )
The Physical Properties and Microporous Structures of High-Surface
Area Carbons :
The Proceedings of the Third China-Japan-USA Symposium on Advanced
Adsorption Separation Science and Technology, Bangchui Island, Dalian,
China, 52-55, 1994

Summary Active carbon is a representative adsorbent and its’ adsorption properties
have been widely studied from both fundamental and practical viewpoints. Recent advanced
technology has produced new carbon adsorbents having various morphological forms such as
fibers, gel or membranes. Also, those carbons activated with KOI have very large surface
areas. High-surface area carbon is mainly made up of micrographites, and the greater the
surface area, the smaller the crystalline size. The ratio of surface carbon atoms to total atoms
is close to unit in the case of activated carbon having the surface area of 3000 nf/g. The ad-
sorptive properties as well as the physical properties of these new carbon materials are of
great importance in solid-state chemistry and in the development of applications. This report
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presents the relationship between the physical properties and microstructures of activated
mesocarbon microbeads which were examined by means of nitrogen adsorption isotherms, X-
ray diffraction patterns, magnetic susceptibility, and ESR spectrum.
*Department of Chemistry, Faculty of Science, Chiba University
**Department of Environmental Hygiene, National Institute of Industrial Fealth
**"Department of Chemistry, Faculty of Science, Tokyo Institute of Technology

44  Yoshimi MATSUMURA * and Hiroyuki YOSHID.
Adsorption Dynamics of Trichloroethylene by a Honeycomh-Type Carbon
The Proceedings of the Third China-Japan-USA Symposium on Advanced
Adsorption Separation Science and Technology, Bangchui Island, Dalian,
China, 183-187, 1994

Summary We developed a theoretical model that considers the mass transfer
resistances for both gas film and solid phase in order to estimate the breakthrough curves of
trichloroethylene vapor through a honeycomb-activated carbon bed. This paper also presents
the ways in which the fluid-phase volumetric mass transfer coefficient and solid-phase effec-
tive diffusivity were determined. The theoretical breakthrough curves agreed reasonably well
with the experimental breakthrough curves for adsorption of trichloroethylene vapor in nitro-
gen at concentrations of 10 to 70 ppm.

*Department of Environmental Hygiene, Natzonal Institute of Industrial Health
**Department of Chemical Engineering, University of Osaka Prefecture

45 Mariko ONO-OGASAWARA and Yoshimi MATSUMURA
Determination of Aromatic Amines Using High Performance Liquid

Chromatography with UV/VIS Detector
J. Working Enuviron., Vol. 15, §9-64, 1994

Summary The determination of magenta, 3,3’-dichloro-4,4’-diaminodiphenylmethane,
p-dimethylaminoazobenzene and auramine wag examined. The Ministry of Labor Ordinance
on Prevention of Hazards due to Specified Chemical Substances requires to determine the con-
centration of these amines in workplace air. In this study, each amine was determined by
reversed phase high performance liquid chromatography with a UV/VIS detector at the opti-
mum wave length. The lower detection limits are around a few g/nl of each substance, if the
sample air volume is a hundred liters. Because these four amines exist as suspended particles
in air with low vapor pressure, the filtration is the adequate sampling method. To examine the
recovery from filters, each substance in a certain volume of the standard solution was added
to three kinds of filters, and extracted with methanol. The low recovery was obtained for ma-
genta and 3,3'-dichrolo-4,4’-diaminodiphenylmethane at low concentration, when glass fiber
filter was used. The satisfactory recovery for each substance was recognized, when PTFE and
cellulose acetate filters were used.

National Institute of Industrial Health
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46 Mariko ONO-OGASAWARA and Yoshimi MATSUMURA
Determination Methods of Aromatic Amines Using HPLC Wlth UV/VIS
Fluorescence and Electrochemical Detectors
2nd IOHA Conference, Hong Kong, Abstracts, p. 115, 1994

Summary The determination methods of eight kinds of aromatic amines, such as
auramine, 3,3-dichloro-4,4’-diaminodiphenylmethane, p-dimethylamincazobenzene, fuchsin,
dianisidine, dichlorobenzidine, o-tolidine and 1-naphthylamine were examined. In Japan, the
Ministry of Labor Ordinance on Prevention of Hazards due to Specified Chemical Substances
requires to determine the concentration of these amines in workplace air, In this study, each
amine was determined with reversed phase high performance liquid chromatography with
UV/VIS, fluorescence and electrochemical detectors at the optimum condition. The lower de-
tection limits are around a few g/nl of each substance with UV/VIS detector, if the sample air
volume is a hundred liters. Dianisidine, dichlorobenzidine, o-tolidine and l-naphthylamine
were able to be determined at a hundred times higher sensitivity with fluorescence or electro-
chemical detectors than with UV/VIS detector. The extraction recoveries from filters were:
determined for the substances that are recommended to be collected by filtration sampling by -
the Industrial Safety and Health Law in Japan. Each substance in a certain volume of the
standard solution was added to three kinds of filters and was extracted with methanol. The
low recovery was obtained for fuchsin and 3,3’-dichloro-4,4’-diaminodiphenylmethane at low
concentration, when glass fiber filter was used. The satisfactory high recovery was recog-
nized, when PTFE and cellulose acetate filters were used. To determine the stability of
substances in acid solutions that are collected with liquid absorption sampling, each substance
in a certain volume of the standard solution was added to dilute hydrochloric acid and sulfuric
acid solution. They showed high stability in these solutions for.a week, if they were stored in
the dark even if at room temperature.

National Institute of Industrial Health

47 Mitsutoshi TAKAYA and Katsuhiko SAWATARI
Speciation of Vanadium (IV) and Vanadium (V) Using lon-exchange
Chromatography and ICP-AES ' '
Industrial Health, Vol. 82, 165-178, 1994

"Summary A speciation method for vanadium(IV) and vanadium(V} is presented that
uses a combination of HPLC and ICP-AES. In this method, 1 mM HNO; solution and 100mM
HNO; solution were applied in sequence as eluent. A vanadium(IV) and vanadium(V) mixture
was injected into a HPLC anion-exchange column; and vanadium(IV) cation was then eluted
by 1 mM HNO; , while vanadium(V) oxoacid anion was trapped on the column. After this
separation, vanadium(V) was eluted as a cation from the column by 100 mM HNO:; .
Vanadium was detected by ICP-AES. In this separation, about 15% of vanadium (V) interfered
with vanadium(IV), and trace vanadium(IV) interfered with vanadium(V). This interference
could be estimated by simple calculation based on standard observations, and the speciation
of vanadium(IV)} and vanadium(V) was performed. The lower determination limit was 1ug
/mL, which is insufficient to speciate vanadium sampled by conventional sampling methods in
a working environment. However, impurity of the other valent vanadium species in a
vanadium(V) reagent can be determined by the present method, which should be valuable in
precisely assessing the toxicities of vanadium species.

National Institute of Industrial Health
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48 R. KITAGAWA*, A. INOUE** and N. KOHYAMA***
Surface Microtopography of Interstratified Mica and Smectite from the
Goto Pyrophyllite Deposit, Japan
Clay Minerals, 29, 709-715, 1994

Summary By means of a gold decoration transmission electron microscopy (TEM)
technique, interlaced spiral steps with a 10 A step height were observed on (001) surfaces of
lath-shaped or elongated hexagonal rectorite crystals,i.e. interstratified mica-smectite miner-
als, from the Goto pyrophyllite deposit in Nagasaki Prefecture. Japan. This is the first direct
evidence to demonstrate that the growth of interstratified mica-smectite takes place by the
spiral growth mechanism. The interlacing pattern is interpreted as appearing by co-operation
of two hexagonal spiral layers of mica and smectite-like layers which have originated from a
single dislocation and are stacked by rotation of 60°.

*Department of Larth and Planetary Systems Science, Faculty of Science, Hiroshima
University, Kagamiyama, Higashihiroshima 724
"*Geological Institute, College of Arts and Sciences, Chiba Uniwersity, Chiba 263
"**National Institute of Industrial Health, Tama-ku, Kawasaki 214, Japan

49 Norithiko KOHYAMA®* and Masayuki TOMIT.
Determination Methods of Airborne Fibrous Particles by means of PCM,
SEM and TEM
Journal of Japan Air Cleaning Association, 32, 889-404, 1995

Summary This paper introduces the determination method of aiborne fibrous parti-
cles by means of phase contrast microscopy (PCM), scanning electron microscopy (SEM) and
transmission electron microscopy (TEM) which were recently ruled in Japan Industrial
Standard (JIS K3850). The JIS method is composed of totally 5 methods (PCM, SEM-1, SEM-
2, TEM-1, and TEM-2). The sampling conditions and couting rules are broadly set to
applicable to various environments from working place to general atomosphere including con-
tamination control. In the method, air-samples are all collected by mixed cellulose ester
membrane filter (MCE) except SEM-1 method which is employing gold coated polycarbonate
filter (PC). The PCM method is employing an acetone-triacetin sample preparation method.
The SEM measurement can be done using either of PC (SEM-1) or MCE (SEM-2). The TEM-1
method is a kind of “direct-transfer method” and the TEM-2 “indirect-transfer method”,
which are both employing a method of low-temperature ashing to digest MCE filter.

In this paper, each method in the JIS method is also compared with various methods
previously published, such as ISO, OSHA, NIOSH, EPA, AIA, and others, and discussed their
characteristics in detail.

*National Institute of Industrial Health, Ministry of Labour, 6-21-1 Nagao Tamaku,
Kawasakt 214, Japan

** Environmental Conirol Section, Technical Dwzszon, NICHIAS Co., 1-1-26
Shibadaimon, Minatoku 105, Japan
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50 Hideomi KODAMA?®, Sherman NELSON?, Ann Fook YANG? and
Norihiko KOHYAMA?
Mineralogy of Rhizospheric and non-Rhizospheric Soils in Corn Fields
Clays and Clay Minerals, Vol. 42, No. 6, 755-763, 1994

Summary Technical limitations have restricted investigations of rhizosphere mineral-
ogy. Various analytical techniques were applied to assess root-mineral associations and
dynamics in natural soils under corn production. Soil samples were collected between four and
five weeks after planting and included rhizospheric and non-rhizospheric soils, and undis-
turbed block samples containing corn root systems. Analytical techniques were applied and
included;X-ray diffraction, optical microscope, SEM, EDXRA with SEM, transmission elec-
tron microscope (TEM), electron energy loss spectra with TEM, high-resolution transmission
electron microscope (HRTEM) and microanalysis with HRTEM. The mineralogy of the
rhizosphere differed from that of the bulk soil. Within the rhizosphere, minute platy particles
which were mostly vermiculitic minerals, were particularly concentrated near or on root sur-
faces. These platy mineral particles were not attached to the entire area, but only to certain
areas of root surfaces. Therefore, we report quantitative evidence for mineralogical changes
in the rhizosphere in soil environments.

" Centre for Land and Biological Resources Research, Agriculture Canada Ottawa,
Oniario, Canada KIA OC6

% Plant Research Centre, Agriculture Canada, Ottawa, Ontario, Canada KIA OC6

3 National Institute of Industrial Health, Ministry of Labour, 21-1, Nagao 6-chome,
Tama-Ku, Kawasaki, Japan

51 Norihiko KOHYAMA and Shizue KURIMORI
A Total Method for Analyzing Asbestos and Fibrous Minerals using PCM,
SEM and TEM
- Abstract of Second IOHA Conference in Hong Kong, November 16-16, 130p
1994

Summary Airborne asbestos fibers in the working environment have mainly been ana-
lyzed by phase contrast optical microscopy (PCM). The PCM method has many advantages,
but also some disadvantages. For example, it cannot distinguish asbestos fibers from other
mineral fibers, it cannot detect fine fibers, and we can only see comparatively larger fibers in
airborne fibers. Fiber size is an important factor when we take into account the adverse health
effects of fibrous minerals as well as fiber type. Using PCM, however, it has been difficult to
identify fiber type or to quantify the fiber diameter at the resolution limit. To compensate for
these disadvantages, scanning electron microscopy (SEM) and transmission electron micros-
copy (TEM) have been gradually introduced in the field of industrial hygiene. The authors
developed a comprehensive method for analyzing airborne fibers on the same area of a mem-
brane filter using PCM, SEM and TEM. In the present method, half of the filter was measured
by PCM, and the other half was measured by SEM and/or TEM when a precise analysis is re-
quired. When we observe the same area previously observed by PCM with SEM and/or TEM,
the PCM specimen itself can be converted into an EM specimen using a newly developed prepa-
ration method. Therefore, we can ‘directly compare the results obtained using the two
different methods. If we want to know the type and/or the actual diameter of a fiber observed
by PCM, the same fiber can be observed by SEM and/or TEM equipped with energy dispersive
X-ray spectrometer (EDX), and the fiber type and the fiber size can be seen. Using this
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method, the same ashestos fibers could be directly observed by both PCM and TEM, and the
fiber diameters of asbestos at the detection limit of PCM were assessed as about 0.3-0.4 #m in
diameter. ,
National Institute of Industrial Health, Ministry of Labour, 6-21-1 Nagao, Tamaku,
Kawasaki 214, Japan

52 Yasushi SHINOHARA
Application of the Microwave Acid Digestion Technique to the
Pyrophosphoric Acid Method for Quantitative Analysis of Free Silica in
Dust
Industrial Health, Vol. 31, 81-100, 1993

Summary An accurate and simple procedure for determining the quantity of free sil-
ica in respirable dust samples by the pyrophosphoric acid method was achieved by employing
a closed vessel dissolution technique using microwave heating. Dissolution conditions were op-
timized by using quartz particles less than 10 um in diameter as representative respirable-size
free silica and potassium feldspar (K-feldspar} of the same size as the matrix. The technique
enabled dissolution of 100 mg of K-feldspar by pyrophosphoric acid in 3 min. Quartz recovery
was 97% under these conditions. The technique was also tested on mixtures of quartz and K-
feldspar in various ratios with reproducible and accurate results. These data satisfy the
requirements for analysis of small amounts of respirable dust samples in work environments.

Department of Occupational Diseases, National Institute of Industrial Health

53 Tsutomu OKUNO
Thermal Effect of Optical Radiation on the Eye: A Study of Infra Red
Cataract Based on a Model
Second IHOA Conference, Abstracts, 77, 1994

Summary There is an increased incidence of cataracts among persons who have
worked with molten glass or metal for many years. This type of cataract (infra-red cataract)
is induced by optical radiation emitted from such hot materials. To investigate this hazard, we
developed a mathematical model of the human eye exposed to optical radiation and calculated
the distribution of the temperature rises induced within it under various conditions. We deter-
mined the threshold irradiance for cataract formation by comparing the temperature rise in
the lens obtained with the critical temperature for cataract production.

We found that, in accordance with Goldmann’s theory, when visible light or IR-A is in-
cident on the eye, the radiation is absorbed by the iris and converted into heat, which is then
conducted to the lens, where it induces cataracts. When IR-B, IR-C, or black-body radiation
of 1200°C or 1500°C is incident on the eye, on the other hand, it is absorbed by the cornea and
converted into heat, which is then conducted to the lens, where it induces cataracts. It is sug-
gested that infra-red cataracts are induced by IR-B or IR-C in the workplace. We found that
the threshold irradiances are in the range 77-676 mWem'® for long-term exposure. Exposure
limits for optical radiation in the workplace can be established based on this data.

National Institute of Industrial Health
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54 Toshihiko MYOJO*, Klaus WILLEKE** and Chih-Chieh CHEN ™"~
Fit Test for Filtering Facepieces : Search for a Low-Cost, Quantitative
Method
Am. Ind. Hyg. Assoc. J., Vol. 55, 797-805, 1994

Summary Conventional fit-testing methods use HEPA filter cartridges to distinguish
face-seal leakage from filter penetration and thereby test a respirator’s ability to face-seal.
These methods cannot be applied to low-efficiency filtering facepieces that also protect the
wearer through aerosol particle retention by the filter material. Therefore, the ability of a fil-
tering facepiece to face-seal is of interest to the developer for improving the design and to the
user for finding the conditions for optimal face-seal. A unique difference has been found be-
tween the combined aerosol penetration through filter medium and leak site at low versus high
flow rate. This feature has been used to differentiate face-seal leakage from filter penetration.
A “fit index” has been introduced as the most sensitive indicator of fit. When normalized by
reference to the aerosol penetration through the filter material, this index displays a unified
be-havior irrespective of the filter material used. The fit index is determined by relating the
measured total aerosol concentration at a high flow rate to that at a low flow rate. Tests dur-
ing normal breathing of a human subject compare well with the data obtained during breath-
holding experiments. Available instruments may be used for this test, but need to be modified
for tests on humans. _

*Department of Environmental Hygiene, National Institute of Industrial Health
**Department of Environmental Health, University of Cincinnati
""" College of Public Health, National Taiwan University

55 Toshihiko MYOJO and Mitsutoshi TAKAYA
An Empirical Estimation of the Deposition of Fibrous Aerosol in Upper
Bronchus _
Forth International Aerosol Conference, Abstracts, pp836-837, 1994

Summary - Several theoretical equations were proposed to estimate the deposited frac-
tion in each respiratory compartment and/or total fraction of fibrous aerosol. However, there
are a limited number of experimental works on the deposition of fibrous aerosol in airways to
evaluate these equations, because of the difficulty in generation and measurement of fibrous
aerosols compared to compact aerosols. Therefore, no empirical equations to estimate the de-
posited fraction in lung bronchus have been proposed on the basis of measured data.

In this study, the authors proposes empirical equations to estimate total deposited frac-
tions of fibrous aerosol at upper bronchus. The measured deposited fractions with models of
the second and third lung bifurcation (Myojo, 1990 and additional data) were used for this
purpose. The fibrous aerosol was introduced to the models at steady inspiratory flow condi-
tions. Glass fibers that deposited on the daighter tubes and escaped from the tubes were
observed under a scanning electron microscope and they were divided into four groups ac-
cording to the fiber length. The deposited fractions were calculated for each length. Both
length L. and diameter D of each fiber were measured for the fractions of the fibers which
deposited on the tube and those which escaped from the tube, and a joint length-diameter dis-
tribution of fibers was presented by a bivariate lognormal distribution. The diameter
distributions for each range of fiber length were used to determine the fractions of deposited
fibers.

The relationship between Stokes number and deposited fraction was shown in our
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previous work (Figure 5 in Myojo, 1990). Stokes number St for randomly-oriented fiber
(Harris and Fraser, 1976) is
pDIU sin A

St = (1)

16 R{ 0.385 1.230 }
" maL, 7 D) —05 " Wl2L,/ DY+0.5

where R : radius of airway, U : mean air velocity, 7 : viscosity, A : angle of bifurcation,
and o : particle density.

In this work, we replotted the data given in the figure as a function of interception pa-
rameter, in place of the fiber length. The interception parameter is defined by the following
equation.

I=1L,/2R 2)

The figure showed that the deposited fractions F increased with both Stokes number St
and interception parameter 1.

The dirmnensionless relationship between St and deposition fraction F was then used to
estimate the deposited fraction at arbitrary position of the upper bronchus. Four curves of
deposited fraction F for each interception parameter I, were visually fitted to the experimen-
tal results in the figure. In order to express these curves numerically, a polynomial equatlon
was applled as shown below,

= ezp{al,+al ,(InSt) +a2,(nSt)*+a3, (St +ad,(St)*  (3)

where n=1~4, The set of al. to ad, at each interception parameter I, were determined
by the least means square method. _

The calculation procedure of F (St,I) consists of two steps; first the four deposited frac-
tions F. are determined by Equation (3). Then the deposited fraction F for I is obtained by
interpolating or extrapolating the values of F.. With this procedure, it is possible to determine
the deposited fraction F in the range of 2x10*<St<5x10? and 5x 10 <I1<5x10*

Total deposited fraction from trachea to 10th generation of lung bifurcation was calcu-
lated for several cases of fiber diameter, length and flow rate. In the case corresponding to an
inspiration of 500ci air at a constant rate for 2 s, more than half of fibers with a length of 100
#m and diameter of 3 xm are deposited at upper bronchus but more than 90% of fiber which
have the same length and 14m in diameter pass through the region.

Department of Environmental Hygiene, National Institute of Industrial Health

56 Yoshiharu YONEKAWA
Technical Preventive Measures in Japan
Nagoya J. Med. Sci., 57 (Suppl.), 219-228, 1994

Summary Technical preventive measures against vibration syndrome in the field of in-
dustrial health are reviewed in the present paper. The first technical prevention measure is to
reduce vibration transmission from the tools to the operators. This measure employs vibra-
tion isolators between the handles and vibration sources of machine tools. Handles of tools
using Neidhalt dampers, shear type rubber mounts and springs have reduced frequency-
weighted acceleration levels (Lin,w) from 2dB to 10dB (Ls,w (dB) =20 log a/as; a : frequency-
weighted acceleration (rms), a, =10°m/s") in Z direction, while no reduction was found in X,
Y directions. The second measure is to reduce vibration at the source; New chain saws have
been developed to reduce vibration with twin cylinder instead of a single cylinder engines. This
cancels unbalanced movements inside the internal combustion engine. Such chain saws re-
duced Ly, « values more than 10 dB in both front and rear handles except in Z direction of the
front handle. A new type of impact wrench has been devised with an oil pulse device to avoid
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direct metal contact inside the power source. This new impact wrench lowered L w values
more than 10 dB in three directions. The third measure is to use a remote control system or
to substitute another machine generating less vibration. Vibration reduction at the handle
lever of the remote control chain saw was more than 20 dB. A more effective means is to sub-
stitute other machines for conventional tools: a hydraulic wheel jumbo instead of a leg-type
rock drill; a hydraulic breaker instead of a hand-held breaker. However, these heavy machines
produce whole-body vibration which might give rise to other problems such as back pain.
National Institute of Industrial Health, Kawasaki, Japan '

57 Jun OJIMA
Computer Simulation in The Design of Local Exhaust Hood by Finite
Element Method
J. Science of Labour, Vol. 70, No. 6, 250-265, 1394

Summary The purpose of this study was to prepare computer simulation models of
local exhaust inlets and approximate velocity characteristics of hoods by means of the finite-
element method (FEM). The method is known to have remarkable applicability for examining
hydrodynamics of free air, and hence expected to be of great help for the design of local ex-
haust hoods. In order to represent an actual airflow by simple mathematical expressions, it
was regarded as a two-dimensional non-compressible potential flow, and Galerkin’s method
was adopted in the calculation. In this study, several models of inlet hoods were considered as
analytical examples and the states of airflow around the hoods (flow vectors and equi-
potential lines) were visualized on a cathode-ray tube display of a personal computer. Further
the influence of applying a flange on a hood and the effect of cross current on airflow patterns
were investigated. The evaluation of the computer simulations were carried out by comparing
the results with the known data based on actual observations and calculated according to
Silverman’s equation. It was shown that the centerline velocity in front of the hoods (flanged
and plain ones) was similar between the simulation results and the actual data. This suggests
the applicability of the finite-element method as a substitute of airflow measurements.
However, to maintain the utility of the mathod, three dimensional analysis which was notably
troublesome was averted.

Department of Human Environmental Engineering, National Institute of Industrial
Health

88 Jun OJIMA and Katsunori HOMMA
Generation of Fiber Aerosol by Ultrasonic Nebulizer
Jpn. J. Ind. Health, Vol. 34, No. 4, 203-210, 1994

Summary In this study, our point of view is to generate monodisperse fiber aerosols
stably from liquid suspension by using an ultrasonic nebulizer. To fulfill this purpose, we set
standard operating conditions in advance by measuring relative humidity of the air flowed
from the apparatus, and then generated three kinds of fiber aerosols (potassium titanate
whisker, amosite, chrysotile) to investigate this method. The results which were obtained are
as follows. 1) Nebulizing method is useful for generating fiber aerosols stably. The longest
term obtained in stable generation was as much as 6 hours, and count median length (CML)
of the fibers were 1-2 micrometer. 2) The aerosol concentration ranged from 0.2 to 3.4 mg/nd,
and the flow rate of carrier air was found most effective to control aeroscl concentration and

—111—



length. 3} To shift the concentration of liquid suspension was not always effective to shift the
aerosol concentration, and too much concentrated suspention tended to cause fiber co-
aggregation. 4) Primary fiber sample should be fine to generate fiber aerosol stably, because
large-sized fibers will disturb the aerosol generation.
Department of Human Environmental Engineering, National Institute of Industrial
Health '

59  Jun OJIMA
Infrared Differential Analysis of Polymorphs of Free Silica
J. Working Environment, Vol. 16, No. 1, 72-79, 1995

Summary Usually, in the studies of the determination of free silica by the X-ray
diffractometry and phosphoric acid method, quartz has been used as standard substance for
the analysis. In the study of the infrared spectrometry, many authors described quartz as
standard sample. '

However, there are some polymorphisms of silicon dioxide {cristobalite, amorphous sil-
ica, etc) and those items may appear with quartz in respirable dust of working environments.
In order to establish the infrared spectrometry as a useful analytical method for free silica,
it is necessary to investigate the influences of the polymorphisms which may affect the spec-
trum of sample including quartz.

In this study, the difference spectrum method and the least square method have been
adopted to distinguish the spectrums of samples of polymorphisms and satisfactory results
have been obtained.

Department of Human Environmental Engineering, National Institute of Industrial
Health

—112—



SERkTHES A28 HT R
SERGTAEG HICH R T

B TR NEHWHEERER 6211
LM EEEELRATRSR
BEG/IL (044) 865-6111 (FF)

SIS - R I - V-«




