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2. List of Titles of Researches in 1992

. Analysis of corticosteroids in biological fluids by high-performance liquid
chromatography with fluorometric detection (6)
Comparison of HPLC Wwith RIA in measuring of cortisol in
human saliva ............................................................. drernatiaaNesietiaatrrnnan 7
Keticht Miki and Ayako Sudo -
. Analysis of corticosteroids in biological fluids by high-performance liguid
chromatography with fluorometric detection (7)
Long term stability of cortisol and catecholamines in human urine
SAMPLAS  +rreerrerrrrr e s e et e o7
Ayako Sudo and Keiichi Miki
. Evaluation- of the effect of noise exposure during a mental task in men
by measuring salivary cortisol e e reaterreereenens 8
Keiichi Miki and Ayako Sudo

4. Workload in women research-workers in office and home (1)

Evaluation by urinary excretion and salivary level of stress
hormones | eierestesmssensisitenarsencas eavrnrieanagy e et a Ay s et b ettt rrannnsaa 8
Ayako Sudo, Keiichi Miki, Nacmi Yatomi#,
Yayoi Oda * * and Michifumi Kawasaki * *
(* Tokyo Metropolitan Institute of Gerontology,
* # Shiseido Institute of Beauty Sciences)
. Studies on the effects of stress on circadian rhythms (1)

Circadian rhythms of urinary corticosterone and catecholamines in

the rat after swimming SEIBGE  +4ttrrrrrrriens ittt i e s b b e s g
Ayako Sudo and Keiichi Miki
. Overload of a calculating task and mental Work stress -r«r-s-+reereeeesieessiirnnnne 9

- ‘Toshio Kakizaki, Shizue Kurimori and Fumio Serita
. The physiological measurement of oral presentation in. scientific
TESEATCRALS  orrererrerereiiormrnsririaiiarsiiiierarieerensernnstssinsronnes e 10

Tatsuo Oka and Kenji Iwasaki

. ~Indices of the influence of work overload on the cardiovascular

system (IV) crereerormimmm . crenieay e e N eE et hrrenee e e et e st rrnraans 10
Kenji Iwasaki and Tatsuo Oka

. Study on thermal comfort and the related factors

‘Analysis of the age and racial differences of thermal discomfort

avoiding behaviour e e e 11

Shin-ichi Sawada



10.

11.

12,

13.

14,

15.

16.

17.

18,

19.

20,

a1,

Analysis of motor unit fatigue.by using experimental animal model  cereerereess
Shin-ichi Sawada and Hideki Fukuda

Fatigue measurement by using eye movement tagk ecrsereesemirennresesseesee
Hideki Fukuda -

Measurements of respiratory function in the rat (I[) «rreeesremsserrmmenemmnnissnee
Ryoko Maruyama

Regulation of oxygen transport and consumption during hypoxig creermeenreeeees
Ryoko Maruyama and Yasuichiro Fukuda *
( * Department of Physiology, School of
Medicine, Chiba University)

Suppressive effect of deep non-REM sleep by work prolonged past midnight
Masaya Takahashi and Heihachiro Arito

Assessment of autonomic responses to work prolonged past midnight

by heart rate variability QNALYSIS  rrereeeeersen et
Masaya Takahashi and Heihachiro Arito

Visual ergonomics in human-machine interface «weweoee-e Teestesiana e
Susumu Saito, Midori Sotoyama, Sasitorn Taptagaporn #,
Shin Saito* *and Toru Suzuki* * * (* Tokyo- Medical
Dental University, * *Seibo Junior College of Nursing,
* % % University of Occupational and Environmental Health)

Job stress and cardiovascular risk factors in a Japanese working

DOPULABION +rreresssssssesesmsnsrosrton bbb
Takashi Haratani, Norito Kawakami* and Shun-ichi Araki*.
(% University of Tokyo)

. Job stressors and depressive symptoms among Japanese workers crerereeeesseece

Takashi Haratani, Norito Kawakami#* and
Shun-ichi Araki#® .(* University of Tokyo)
Mental health and risk factors among Japanese managers: cesreeessecsseremmseress
Takashi- Haratani and Takemitsu Hemmi *
(*The St. Marianna Medical Institute)
The state of adjustment of Japanese overseas workers and their families
in three cifcies in Europe «--e= v etteamesiansaseenerneerdtieateeitEnteE et a e s ety
Lumie Kurabayashi and Hiroshi Inamura *
( * Institute of Community Medicine, the
Universitiy of Tsukuba)
Racial differences in skin absorption of chemical substances —--or-errresrsssmeereeee
Francis Kompaore (Fellow of Science and Technology

Agency) and Hiroshi Tsuruta

13



22,

23.

24,

25,

26,

27.

28.

29,

30.

31,

32.

Pharmacological -study on the mechanism of silent myocardial ischemia

1. The effects of nitroglycol on cardiovascular system c--eereeeeeeeeserees

Tetsuo Tai and Hiroshi Tsuruta . .

Cardiac and central nervous system effects of long-term exposure

to trichloroethylene in freely moving rats eooevrreerees B SRR

- Heihachiro Arito, Masaya Takahashi, Teruyuki Ishikawa *
and Shun-ichiro Imamiya * (* School of Hygienic Sci.
Kitasato Univ.)

Age-related changes in electracardiographic responses to trichloroethylene

inhalation in the CONSCIOUS TAL worvrrertrrorsorerttiaaimmererietieesariensarsatocarinerrene

Heihachiro Arito, Masaya Takahashi, Hiroshi Tsuruta,

- Teruyuki Ishikawa * and Shun-ichiro Imamiya* (% Schocl of .

Hygienic Sei., Kitasato Univ.)

Toxicity of organic solvents on the central nervous system

Brain microdialysis study of cholinergic neuratransmission = «-es=s-erees

‘Takeshi Honma and Muneyuki Miyagawa

Toxieity modifying factors of organic solvent ioxicity

Potentiation of chlorinated organic solvent toxicity by ethanol :---+-e

Takeshi Honma, Katumi Ohtani and Megumi Kanada

Correlation of toxicity data between administration and inhalation .of

OTZANIC SOLVENLS «r-orsrerresetastitminiiiiy it st e s e b e s e s bas s e

Megumi Kanada and Tekeshi Honma

Effects of dimethylformamide on liver drug metabolizing enzymes of rats
Rui-Sheng Wang, Tamie Nakajima * and
Takeshi Honma (* Department of Hygiene, Shinshu
University School of Medicine)

Mechanism of hyperlipidemia induced by methyl iodide

Species diffel-ence of hyperhpldemla ....... R L

Katumi Ohtani and Takeshi Honma

Study on behavioral effects of toxic substances ; Central vs. peripheral

mechanisms in behavioral effects of carbamates (3) reeverrerriiiiiiinnnnn ‘

Muneyuki Miyagawa and Takeshi Honma

Development of sensitive ELISA for human metallothionein. «=soseessservareees

Noriko Otaki

Unusual copper accumulation related to induction of copper- -

metallothionein in the liver of LEC ratg r-revreeeeess Fererererrerer et aas

- Norike Otaki and Hiromu Sakurai*
(*Kyoto Pharma. Univ,)
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34,

35.

36.

37.

38,

39,

40,

41.

42,

43,

44,

45.

46,

Effect of transition metals on cell membrangs rresterrrmermmiseersenmeenen e e 23
- Toyoto Iwata and Tetsuo Tai
Effect of extremely low frequency magnetic field on PCIL2 cells rroreeermrersrerenee 23
Toyote Iwata '
Effect Of magnetic fle].ds on chromosomes ................................................... 24
Voshifumi Nakanishi, Toyoto Iwata and Tsutomu Okuno
Investigation of the biological exposure indices for chemical substances
in the working environment srees-rressssrssrrisiasmi. Nethreseaterertnrerinee 24
Fuminori Otsuka*, Dean Hamer * * and Shinji Koizumi
( * Teikyo University, * *National Cancer Institute, U.S.A)
Development of a method for the measurement of biological exposure
indices using the protein blotting technigue -«::esrsesssrsrerermrerrimeresimeisarsresrennens 95
Shinji Koizumi and Kaoru Suzuki -
Changes in proteins in cells radiated by ultra-violeg B ereeersrrseerscrennemnisisesanes 25
Hirotomo Yamada and Shinji Koizumi
Antinucleolar autoautibody induced in mice by mercuric chioride «reeeererereereess 26
Jungo Saegusa, Akinori Yasuda and Hisayo Kubota
Thymic B lymphocytes in aged mice eweeemeereees earessarersarrasirenrsirreney bereresanines 2
Akinori Yasuda, Hisayo Kubota and Jungo Saegusa
Ozone fumigation for laboratory animal facilities a1
- Jungo Saegusa, Yoshihiro Kiuchi*, Pan Tieumei* *,
Kazuyoshi Maejima * % and Yasuaki Nagashima * * *
( % Yokohama City University School of Medicine,
* % Keio University School of Medicine, * * *Zecel Co.)
Development of a new modei for experimental bronchiolitis in rat (II)
Application methods to rats of different strains or different age groups-- 27
Hiroko Kyono, Fumio Serita, Hisayo Kubota and
Katsunori Homma
Inhalation of aerosol of ultrafine metallic nickel powder . ressrrmremrmermerreriniearees 28

Fumio Serita, Hiroko Kyono and Katsunori Homma

-Pathological study of rat lungs after exposure to aerosols of ultrafine

IMEtALlie MICKEL rrerserseersrsrsstsiinsrerrnrb i st a s s s 8
Hiroko Kyono, Fumio Serita, Hisayo Kubota and

Katsunori Homma

Carcinogenic risk assessment of low dose exposure of asbestos (2) «rereereresees 29
Kazuo Fukuda
Field_survey infomation SyStem' hesssrsetaerasartesnrrrnadten P T T T 29

Tetsuya Ishii



47,

48,

49,

50.

51,

92,

53,

24,

55.

56,

a7,

68.

59,

Health level of minor manufacturing workers in Kawasaki -+ ereessereerroneernens 30
Toshiaki Tabe
Change of smoking habit by undergoing health checkup of minor

eNterprise Workers - seveesssesesreasinions B O [T 30
Toshiaki Tobe .
The construction of an industrial health bibliographic database (2) -ereeeren 31

Hitoshi Kubota and Akemi Haruyama *
(* Aichi Shukutoku University)

Adsorption sampling methods of semimetal hydrides for workplace

environment measurements reeoreresrecas arven R R e R P E P TP P AT 31

. Yoshimi Matsumura, Mariko Ogasawara and

Mitsuya Furuse

Surface structures of an active carbon honeycomb  re-seeereres L AALL LTI 32
Mariko Ogasawara and Yoshimi Matumura

Study on the adsorption systems of organic vapors in working-

environment— I Adsorption rate constants of active carbon honeycomb «eeeee 32
Yoshimi Matsumura and Hiroyuki Yoshida %
(* Osaka Municipal University) -

Studies on adsorption of organic vapors by active carbon for national

approval 1ests of ACtIVE QANISLAPE  +r-wrreserrrreererersierionssresossioasassrsnssnes PR 33
Yoshimi Matsumura and Tsuguo Takano

Application of high performance liquid chromatography to determination

Of aromatic amines ............... .............--.......................................--..‘..... ........ 33
Mariko Ono-Ogasawara- and Yoshimi Matsumura

Adsorption sampling of germane (Part 1) correersiimni e 34
Mitsuya Furuse, Mariko One-Ogasawara and
Yoshimi Matsumura

Determination method for methyl iodide using diffusive sampler sereerescseennen 34
Sei-ichiro Kanno

Speciation of vanaditm OXideg «rerreereserterermrmmimrmmmrimrrrereereereessrrsrerensesssns 35

- Mitsutoshi Takaya and Katsuhike Sawatari

Thermal effect of infrared radiation on the eye «reevrrrerscrsmscrimirii . 35
Tsutomu Okuno

Analysis of the size distribution of airborne ashestos in an ashestos

factory for the evaluation of ability of PCM methad  -ereesreerssrcmsvenronieninn 36
Norihiko Kohyama, Shizve Kurimori, and
Masayuki Tomita %
(* Nichiasu Co. Ltd.)
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81,

62,

83,

64,

65.

66.

87,

68.

69,

70,

7L,

Measurements of size distributions of airborne fibers in factories

producing some asbestos SUBSHIEULEG  reveeerrersesrrmimmresssrssmss ittt b s 36
Norihiko Kohyama and Shizue Kurimori
Development of quantitative method of asbestos in serpentinite (3) oereeneees 37
Norihiko Kohyama and Tadashi Arii*
( * Rigaku Co. Lid.)
Quantification of asbestos in serpentinite and talc as commercial products:-- 38
Norihiko Kohyama, Yasushi Shinohara and
Kiyoji Yamashita* (*Nozawa Co. Ltd)
Biological effects of low level exposure of asbestos (VD)
Mobility of asbestos estimated from asbestos levels in the lungs
and ploural Plaques  eerssessesiser s s s 28
Norihike Kohyama, Takenori Hiraoka*, and
Yasunosuke Suzuki* * (*National Kumamoto-minami
Hospital, * * Mt. Sinai School of Medicine, The City
University of New York)
Quantitative analysis of cristobalite by pyrophosphoric acid method
USiNg Microwave heating tewrressmsimmint i s 39
" Yasushi Shinochara
Determination ‘of cristobalite in air-borne dust by X-ray diffraction and -
infra-red absorption SPeCtrOMELry = «iressrtrsssssisisisimnim et 40
Yasushi Shinchara
Evaluation of characteristic performance for dust concentration. classified
perticle size on the new cascade TMIPACLOL + -+esseersresssonsnmssbatmensimnn s 40
Katsunori Homma
Development of fine aerosol monitor by means of laser light scattering
T e 41
Katsunori Homma, Jun Qjima and Mitsumasa Sugimoto
AEI’OSO]. generation Of "]_"ic)2 WhiSkerS ............................................................ 41
Katsunori Homma and Fumio Serita
Fit test for Filtering-facapieces rrerrserrrsrstesr sttt 49
Toshihiko Myojo, Klaus Willeke * and Chih-Chieh Chen* -
{ % Department of Environmental Health, University
of Cincinnati, Ohio, U.S.A.)
Vibration measurement o a control lever of a chain barker —wrrwresressvrreesesese 42
Yoshiharu Yonekawa and Kazuo Kanada
Vibration measurement on a control lever of a band sgw «rererereerismsereneeee 43

Yoshiharuy Yonekawa and Kazuo Kanada
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3.

74,

75.

76.

7.

TTS of repeated vibration in human hand

Effect of short AUration «rrerreersrremrriamttiitiesiteatatiiisrrrin ittt araaarranaare

Yoshiharu Yonekawa and Kazuo Kanada

Vibration measurement of pedestal grinder ...............................................

Yosh1ha.ru Yonekawa and Kazuo Kanada

Computer 51mu1at1on in the de51gn of local’ exhaust hood by fmlte

element method u-...o...-.....--------...----q-....-...-.......--...-...----u.....; .................

Jun Qjima

Vena contracta and pressure loss characteristics in throat of tapered

hoods under SuCtiOIl (ROund Opening) .....................................................

5 th Report, Pressure loss chart

Takeshi Iwasaki and Jun Qjima

Effect of cross currents on air flow patterns of local exhaust hoods e

Hisao Yotsumoto

Studies to improve the environment on the operations of manufacturing

OF IIELAL  vorerrertt ittt et rees et a e e e as s s

Takeshi Iwasaki, Hisao Yotsumoto and Jun Ojima



3. Collected Abstracts from the Publications in 1992

1 Toshio KAKIZAKI, Tatsuo OKA and Shizue KURIMORI
Changes in Mental Workload and Fat1gue during Perform-
ance of a Mental Task 1. An Experlment in 8 -h Self—Paced
Transcnbmg Task
Jon. J. Ind. Health, Vol. 34, 565-573, 1992

Summary The changes in mental workload and fatigue durmg 2 one-day
transcribing task were examined by determining some subjective and physiological
measures which reflect mental activity. With an interval of one weeck between the three test
days, 12 male students rested and performed sell-paced transcribing task with moderate
and maximum effort for 8h each.

The sudjects transcribed more characters in the task with maximum effort than with
moderate effort. In both the morning and afternoon, adrenaline excretion increased and
heart rate decreased with the lapse of time. In linear propertion to the total -working
hours, occipital midline beta-2 amplitude, subjective rating of tiredness and subjective
symptoms of fatigue rose, but critical flicker values fell slightly in the task with
maximum effort. It was inferred from these results that with lapse of working hours
intellectual activity and feeling of fatigue increase and the level of arousal slightly
declines. Hence, it was considered thal mental workload becomes heavier and subjective
feeling of fatigue increases as the working hours become longer.

National Institute of Industrial Health

2 M. TANAKA, S. TAKAISHI, T. OHDAIRA, T. KOBAYASHI,
R. MARUYAMA**, B. AHN, A. MASUDA, S. MASUYAMA"
and Y. HONDA |
Dependence of Biphasic Heart Rate Response to Sustained
Hypoxia on Magnitude of Ventilation in Man
Jpn. J. Physiol., Vol. 42, 865-875, 1992

Summary  We studied the dynamic profile of respiratory and circulatory activities
during sustained isocapnic hypoxia in healthy males. In response to end-tidal Po.
depression o about 55 Torr, minute ventilation first increased briskly and then depressed.

Such biphasic response to hypoxia was also observed in the heart rate. A significantly
positive correlation was found between the magnitudes of ventilatory and heart rate
responses. No significant increases were found in arterial noradrenaline and potassium,
but adrenaline significantly increased gradually with time. Furthermore, when VT and f
were intentionally maintained constant so as to prevent the biphasic ventilatory change,
the biphasic heart rate response previously seen in spontaneous hypoxic breathing
disappeared. We suggest that the heart rate is mainly determined by the pulmonary vagal



inflation reflex. Putative neurochemicals to elicit hypoxic ventilatory depression, and
arterial catecholamine and potassium concentrations may not be directly related to the
specific profile of the biphasic heart rate response during moderate hypoxia.

Departments of Physiology and "Chest Medicine, School of

Medicine, Chiba University, Chiba, 280 Japan

**National Institute of Industrial Health

8 Y. FUKUDA* and R. MARUYAMA™**
Oxygen Status of Arterial and M1xed Venous Blood D1ffer-
ence between Caluclated and Measured Values
Blood. Gas. News, Vol. 3, 1993 (in press)

Summary Oxygen status of artenal and mixed venous blood was determmed with
using values of measured and calculated oxygen saturation (So:) in'halothane anesthetized
rats. In lower saturation ranges. (<(80%) So: values calculated with a conventional blood
gas analyzer (ABLBOO) significantly exceeded those measured dlreetly with a precision
oximeter (OSM 3).

Oxygen content and .oxygen availability were also higher when calculated  So, was
used. It is highly recommended to measure directly the So: especially when oxygen status
of hypoxic arterial blood or mixed venous blood is evaluated.

*Department of Physiology, School of Medicine, Chiba University.
“*National Institute of Industrial Health

4 Shin SAITO*, Sasitorn TAPTAGAPORN"*,
Midori SOTOYAMA***, Toru SUZUKI****and
Susumu SAITO*****
How to Evaluate Visual Workload in VDT Operatmns by the
Ana1y51s of Eye Movements
Research Perspectives in Occupational Health and Ergonomics in Asia
and Other Countries (ed. by M. Wongphanich, et al.), 190-195, 1992

Summary  The aim of this study was to evaluate the characteristics of various
kinds of VDT (Visual Display Terminals) operations by analyzing eye movements, head
movements and the ratio of CRT (Cathode: Ray Tube) viewing. Eye movements were
detected by the corneal reflection technique and analyzed by a micrecomputer. Head
movements and fixation points were analyzed by the VTR images. Five VDT operators
involved in-the development of computer programming were selected as subjects, with ages
ranging from 18 to 29 years. These VDT operators viewed mainly CRT display, keyboard,
and manuscript at their work stations. The fixation area was influenced by the contents of



the VDT operations. It was found that there were high correlations among head
movements, eye movements and the CRT viewing ratio for each pair.
*Seibo Junior College of Nursing -
**Ministry of Public Health, Thailand
*** Department of Occupational Diséases, National Institute
of Industrial Health
**** University of Occupational and Environmental Health
*****Department of Industrial Physiology, National Institute
of Industrial Health

5 Sasitorn TAPTAGAPORN®, Naofumi HIROS "
and Susumu SAITO***

Ergonomic Evaluation of Working Environments Related to
Visual Fatigue Using Physiological Indices ‘
Research Perspectives in Occupational Health and Ergonomics in Asia
and Other Countries (ed. by M. Wongphanich et al.), 196-200, 1992

Summary The applications of accommodation and pupil function analyses to
reves] the ergonomic problems of some workplaces are described in this paper. Considered
important physiological indices, these two visual functions are applied to objective
evaluation of working environments (lighting conditions and workplace design), visual
fatigue and mental stress caused by work. The analysis of these indices were applied at a
VDT workstation, an automobile factory, a tunnel and an aircraft cockpit.

*Ministry of Public Health, Thailand

** University of Occupational and Environmental Health

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

6  Susumu SAITO*and Sasitorn TAPTAGAPORN""
Ergonomic Problem of Visual Informatmn Dlsplay for Off1ce
Tasks
Research Perspectwes in Occupatzonal Health and Ergonomws in Asia
and Other Countries (ed. by M. Wongphanich, et al.), 627-630, 1992

Summary  Quantitative analysis of eye movements in various visual tasks revealed
that VDT (Visual Display Terminal) operators had te move their eyes 2.5 times as fast as
did traditional clerical workers without VDTs. Accommedation and subjective visual
comfort while viewing seven different types of displays were subsequently investigated. The
15 subjects were selected from three different age groups: 20, 30 and 50 years, with an
overall average age of 36.2 years. With a positive correlation between the velocity of lens
accommodation (focusing speed of the eye) and the subjective visual comfort found in this



study (7 =0.809), a positive type CRT {(Cathode Ray Tube), which has dark characters on
a light background, was evaluated as the best. dlsplay whlle the poorest was LCD {Liquid
Crystal Display).
*Department of Industrial Physiology, National Institute
of Industrial Health
Mamstr‘y of Pubhc Health Tha,zland

7 Susumu SAITO .
‘Does Fatigue Exist in a Quantitative Measurement of Eye
Movements?
" Ergonomics, Vol. 35, 607-615, 1992

Summary The measurement system for quantitative anaiysis of eye movements
and distribution of eye fixation points was developed in this study. Experiments on
physiological fatigue characteristics of eye movements were studied using the system. The
subjects involved in the study were six young males. No significant guantitative changes
were observed in saccadic eye movements during and/or after five hours of rapid eye
tracking tasks. The saccadic velocities of two subjects- were found to be decreased
temporarily. The maximum velocity of eye movements obtained in the present experiment
was ascertained in order to produce a scale for various types of visual work as an
ergonomic index. :

Department of Industrial Physiology, National Institute
of Industrial Health

8 Susumu SAITOand Sasitorn TAPTAGAPORN™*
Visual Ergonomics in VDT Work
.. Current Aspects in Ophthalmology, (ed. by K. Shimizu), 1704-1707,
Amsterdam, Elsevier Sei. ‘Publ 1992 o

Summary - From the viewpoint of visual ergonomics, espemally in VDT work, it is
necessary to evaluate physiological functions of the eyes as well as to improve product
liability in order to achieve compatibility with the human factors of VDT operators. As
new technology on VDT: has'developed very quickly, the considerations of ergonomic
.aspects, such as how to avoid visual fatigue due to VDT tasks and how to make VDT
operators comfortable while working with VDTs, have come to be of interest in the field
of visual ergonomics. Research in this area is still required, so as to improve the
ergonomic situation. It seems to be more important to consider and concentrate on human
functional aspect, especially for the elderly in whom visual function declines but who
presently constitute an increassing proportion of VDT operators,

*Department of Industrial Physiology, Nationel Institute
of Industrial Health
“*Mintstry of Public Health, Thailand



9  Susumu SAITO?*, Sasitorn TAPTAGAPORN"®",
Shin SAITO***, Midori SOTOYAMA"** *and

Toru SUZUK. “”_**

Eyve Movement Analysis of Vertical Gazing Position and
Dark Vergence for Comfortable VDT Workstation Design
3rd Int. Sci. Conf. on WWDU' 92, Abstract book, Bl2-13, Berlin, 1992

Summeary  This study provides objective evidence of the effect of vertical gazing
directicn on the exposed eyeball surface in terms of synergic action of the eyeball and
eyelid, and on the vergence sysiem of the eye. With upward gaze due to VDT operatlon a
greater area of eyeball surface exposure is cons1dered to cause more eye pain or eye
irritation. The farther dark vergenee with upward gaze implies the need for more visval
effort in convergence to bring visual targets to the focus point (on both foveas). In
conclusion, working with an upward gazing direction, as in VDT dperation, WAas
ascertained to cause more visual fatigue and eye pain or eye irritation than that with a
downward gazing direction. It is recommended, based on this study, that a VDT
workstation be designed so as to be adjustable, allowing any VDT operator to obtain a
downward gaze with less visual effort when conducting VDT tasks.

*Department of Industrial Physiology, National Institute
of Industrial Health .
**Ministry of Public Health, Thailand
***Seibo Junior.College of Nursing
****Department of Occupational Diseases, Ncmonal Institute
of Industrial Health
*****University of Occupational and Environmental Health

10 Toru SUZUKI*, Sasitorn TAPTAGAPOR
Midori SOTOYAMA™** Shm SAITO"*** *and
Susumu SAITO™**"* ‘
Application of the Ophthalmologic'al Aspects of Ocular
Position to VDT Workstation Design
3rd Int. Sci. Conf. on WWDU 92, Abstract book, Bl4-15, 'Ber‘Zin_,' 1992

Summary  This study was designed to establish recommendations for any appropri-
ate setting of a visual digplay in VDT workstation, from an ophthalmological perspective.
Some ergonomic studies, involving the subjectively preferable veriical gazing direction for
viewing the display of & VDT workstation, have been reported. It was suggested that the
low setting of .a display was more appropriate ergonomically, but up to now, there is few
ophthalmelogical considerations. This necessitates study from another perspective which
can provide objective evidence of the .superiority of a low setting of visual displays. The
study that examines certain ophthalmological aspects related to vertical gazing direction
was needed to establish recommendations for. setting the display in VDT workstation.
Thus, we implemented 2 systematic experiments to fulfill this need. From an ophthalmological
perspective, the lower display setting in. VDT work station design is recommended, in



order to make VDT operators comfortabls while v1ewmg the d1sp1ay in practical VDT
operation.
*University of Occupational and Environmental Health
""Ministry of Public Health, Thailand
***Department of Occupational Diseases;, National Institute
of Industrial Health
"*"*8eibo Junior College of Nursing
*****Department of Industrial Physiology, National Institute
of Industrial Health - :

11 Susumu SAITO?, Midori SOTOYAMA**and
Sasitorn TAPTAGAPORN"'**
Ergonomics in VDT Work
3rd National Occupational Safety and Health Congress, Abstracts, 20,
Philippines, 1992

Summary Technological developments occasmnally bring ' both advantages and
disadvantages for human existence. One of the most common disadvantages is the creation
of obstacles to health and safety at work. With the repid progress of computer technology,
VDTs (Visual Display Terminals) of various types of information displays, such as LCD
{Liquid Crystal Display). and PDP (Plasma Display Panel), .are being used world-wide in
many offices and occupations. In order to meet the goal of user comfort of information
displays, the paper will discuss mainly visual ergonomic problems associated with VDT
work through analysis of [ield and experimental studies on visual function while viewing
many types of displays. Physiological indices, namely, eye movement, lens accommoda-
tion and pupil size, as well as the subjective evaluation. of visual comfort, were investigated
in these studies.

*Department of Industrial Physiology, Nataonal Institute
of Industrial Health .
**Department of Occupational Diseases, Nat;onal Instatute of
- Industrial Health :
- "*"*Ministry of Public Health, Thailand

12 Sasitorn TAPTAGAPORN*, Shin SAITO**,
Toru SUZUKI***, Midori SOTOYAMA****and
Susumu SAITO*****
Analysis of Vertical Gaze Direction Considering Visual
Comfort in VDT Operation
Proceedings of the Eighth Symposiuni on Human Interface, 371-376,
Kawasaki, 1992

Summary Two experiments were implemented in this study. Experiment 1 ascertained



the close relationship between vertical gaze direction and the vergence system, found in 9
out of 14 subjects (64.3%) with a correlation coefficient (7)>0.5. The resting state of
vergence system, estimated by dark vergence (binocular eye positions in the dark without
any visible target), was found to be at a distance of about 50 cm at the horizontal level.
Experiment 2 did- not corroborate the effect of vertical gaze direction on the accommoda-
tion system. It was recommended from the study that a visual display should be placed at
the viewing distance closed to 50cm which yielded downward gaze direction so as to
achieve visual comfort with less effort of the convergence system in VDT operation.
*Ministry of Public Health, Thailand
**Seibo Junior College of Nursing
*** University of Occupational and Environmental Health
**** Department of Occupational Diseases, National
Institute of Industrial Health ‘
**r**Department of Industrial Physiology, National
Institute of Industrial Health ' :

13 Midori SOTOYAMA®, Shin SAITO"",
“Sasitorn TAPTAGAPORN***, Toru SUZUKI"***
and- Susumu SAITO™***" .
Optimum Gaze Direction for Comfortable VDT Work
Proceedings of the.Eighth Symposium on Human Interface, 517-522,
Kawasaki, 1992 '

Summary In this paper, two experiments are described. In the first, vertical gaze
direction among office workers was measured while the subjects were doing two types of
work, traditional office work (reading, writing, etc.) and so-called VDT (Visual Display
Terminal) work (data entry, debugging, etc.). The gaze direction of VDT work was found
to clearly be above that of traditional work. The second experiment was an analysis of the
reletionship between vertical gaze direction and the area of eyeball surface among 6
subjects. At the average gaze direction of VDT work (5 deg. downward from Reid's line),
the area was about twice as large as that at the traditional work gaze direction (35 deg.
downward). Tt is possible that the increase in eyeball surface area which is exposed to air
is a cause of eye fatigue. Therefore, our recommendation for a comfortable VDT
workstation design is that the display be set at a lower place at which workers can
maintain & downward gaze while working. .

*Department of Occupational Diseases, National Institute
of Industrial Health
**Seibo Junior College of Nursing
| ***Ministry of Public Health, Thailand
' University of Oceupational and Environmental Health
*****Department of Industrial Physiology, National Institute
of Industrial Health ' o



14 Takashi HARATANI*, Norito' KAWAKAMI*
and Shunichi ARAKI*®
- Job Stress and Cardiovascular Risk Factors in a Japanese
Working Population '
9th International Symposium on Epidemiology in Occupational Health,
Book of Abstracts, 103p, Cincinnati, 1992

Summary  To examine the effects of job stress on risk factors for cardiovascular
disease in Japan, a croés-sectional_ study was conducted of male employees in two
factories of a Japanese electrical corporation in 1984, The subjects were asked to
complete questionnaires concerning job stress and other covariates. Their medical history
was assessed through interviews by trained nurses. In addition the nurses measured
height, weight and blood pressure, and collected blood samples from each subject,
Obesity was caleulated using the Body Mass Index. The overall response rate was 889%.
A total of 2,672 male respondents excluding 158 with a medical history of hypertension,
cardiovascular disease or diabetes mellitus, were subjected to the present analysis, Four
job stressors were assessed: 1) hours of overtime, 2) job overload, 3) control over
workpace, and 4) human relations at work. Four cardiovascuiar risk factors were
examined in the physieal check-up: 1} systolic blood pressure (S8BP), 2) diastolic blood
pressure (DBP) 3) total serum cholesterol, and 4) number of cigarettes smoked per day
Covariates were age, educatlon marital status, major occupahonal categories, rotating
shift work, alcohol consumption, caffeine consumption, exercise, obesity, family history of
heart disease, and type A behavior, Analysis of covariance controlling for these eleven
covariates was employed to assess the effects of the job stressors and their interactions on
the risk factors. SBP and DBP were significantly higher in those working 51 or more
hours of overtime per month than those working 50 or less hours (p<C0.05). SBP and
DBP were significantly higher in those with lower control over workpace than those with
higher control (p<{0.01). The interactive effects between overtime and control over
workpace on SBP and DBP were significant (p<0.01), showing the highest blood pressure
in the group with more overtime and lower control over workpace. None of the job
stressors were significantly related with totael serum cholesterol or number of cigarettes
smoked (p>>0.05). It is suggested that long working hours and little control over
workpace are related to high blood pressure in Japanese male workers. The present
study supported, in part, the- job demand-control model, but failed tc indicate the
stress-buffering effects of human relations at workplace.

*National Institute of Industrial Health
“*Department of Public Health, Faciity of Medicine, .
University of Tokyo



15 Takashi HARATANI®, Norito. KAWAKAMI”
and Shunichi ARAKI™®

Job -.Stressors and Depressive Symptoms among Japanese
Workers

APA & NIOSH Conference "Stress in the 90's: A Changmg Workforce
in a Changing Workplace”, Abstracts, Washington, DC, 1992

Summary  The purpose of this study is to examine the relationships between job
stressors and depressive symptoms in Japanese employees. In 1984-1985, a’ cross-seciional
survey was conducted of employees of two large electric companies in Japan, Each
employse was asked to- complete a seli-administered questionnaire, 6,097 and 2,109
employees of each company responded the survey. The response rate were 9296 and 829%,
respectively. Occupation, hours of overtime, job averload, lack of control over work pace,
unsuitable job, lack of social support at work, and future ambiguity were assessed as job
stressors. Depressive symptoms were measured using the Self-ratmg Depression Scales
(SDS) developed by Zung. The SDS has soceptable reliability and validity also in Japan.
The subjects whose SDS scores were 48 or more were defined as depresswe 1) Computer
engineers had the highest occupatmn-spec1f1c rate of depression, machine operators had the
second highest rate, and managers had the lowest rate. 2) Lack of control over work
pace, unsuitable job, lack of social support at work, and future ambiguity were strongly
associated with depressive symptoms, while hours of overtime or job overload was not or
only weakly associated. The causal relationship is not clear because thlS study was a
cross-sectional questionnaire survey, and no standard scales was used to measure job
stressors. However, it is suggested that computer engineers and machine operators are
high risk populations for depressive sympioms, and lack of control over work pace,
unsuitable job, lack of social support at work and future amblgmty may be risk factors
for depressive symptoms in Japan.

*National Institute of Industrial Health
"Department of Public Health Faculty of Medicine,
“University of Tokyo

16 Norito KAWAKAMI*, Shunicht ARAKT,
Takashi HARATANI**and Takemitsu HEMMI®*™
Relationship of Work Stress to Drinking Patterns and
Drinking Problems among Male and Female Employees of a
Computer Factory in Japan
Fourth International Symposium on Neurobehavioral Methods and
Effects in Occupational and Environmental Health, Program and
Abstracts, 93p, Tokyo, 1991

Summary  Objective. To examine the effects of work stress on alcohol use and
drinking problems among Japanese employees.
Subjects and Methods. A total of 2,581 employees of & computer factory were



surveyed using mailed questionnaires in 1985, Response rate weas 81%. The following
analyses were undertaken for 920 male and 211 female drinkers aged 20 years or older.

Five work stress variables, frequency of drinking, aleohol consumption per. occasion,
drinking problems and eight other covariates were assessed - using the questionnaires.
Four perceived work stressors, i.e., job demand, poor intrinsic rewards, future ambiguity
and poor human relations at workplace, were assessed using a 1b-item work stress
questionnaire. Overtime was also assessed as an objective work stressor. Frequency of
drinking was assessed by a single question and scored from 1 to 6.  Alcohol consumption
per occasion was estimated in pure ethanol ml on the basis of type of beverasge and
number of drinks reported by the subjects to drink per drinking occasion. Number of
drinking problems was assessed using a modified version  of Kurihama Alcoholism
Screening Test,  Other covariates consisted of gender, age, marital status, education,
occupation, family income, economical strain and fiushing pattern when they drank.
Hierarchiial- multiple linear regression analysis for each gender . group’ was conducted
controlling seven covariates other than gender. .

Results. Multiple linear regression 1nd1cs.ted that overnme was 31gn1f1cant1y and
positively associated with frequency of drinking, alcohol consumption. per occasion and
drinking problems and that poor intrinsic .rewards were significantly and pos1t1vely
associated with aleohol consumptlon per occasion and drinking problems among males
(p<<0.05).  Future amblgulty significantly and positively carreleted with frequency and
amount of drmkmg emong females, while poor human relations were significantly and
negatwely associated with frequency of drinking (p<0.05).

D1scuss10n and Conclusion. The resulis suggested that long workmg hours and
poor intrinsic work rewards are risk factors for heavy and problem drinking among
males and that future amblgmty is a risk factor for heavy drmkmg among females in
Japanese employees

*Department of Public Health, Faculty of Medicine,
University of Tokyo
**National Institute of Industrial Health

“‘The Saint Marianna Medical Institute

17 Norito KAWAKAMI*, Takashi HARATANI**
and Shunichi ARAKI®
Effects of Perceived Job Stress on Depressive Symptoms in
Blue-Collar Workers of an Electrical Factory in Japan
Scand. J. Work Environ. Health, 18:195-200p, 1992

_-".iSummary - This! three-year . prospective study on:the- effects’ of . ‘job -stress on
depressive symptoms over time was conducted among ‘male blue—collar workers in an
electrical factory in Japan. Data were collscted af yearly intervals by ‘means of postal
questionnaires.” Initially ten job stress variables, five major covariates,. and depressive
symptoms (Zung Self-Ratmg Depressmn Scale) were measured, .In the vearly examina-
tions, depressive symptomms were measured for a total of 468 respondents.  The results
indicated that:job unsuitability was a significant predictor of depressive symptoms’in the
second and third year, after control for the initial covariates -and depressive symptoms.
Lack of control over workpace and poor human relations at the workplace were



significently associated with depressive symptoms after one and two years, respectively.
Job unsuitability and poor human relations at the workplace seem to be risk factors for
long-lasting depressive symploms in Japanese blue-collar workers.
* Department of Public Health, Faculty of Medicine,
University of Tokyo
**National Institute of Indusirial Health

18 Norito KAWAKAMI*, Takashi HARATANI"Y,
Takemitsu HEMMI***and Shunichi ARAKI
Prevalence and Demographic Correlates of Alcohol-Related
Problems in Japanese Employees
Soc. Psychiatry Psychiatr. Epidemiol., 27:198-202p, 1992 -

Summeary  To examine the relationship of basic sccio&emographic characteristics
to alcohol-related problems in Japanese employees, a questionnaire survey was conducted
of a total of 2,581 employees of a computer factory in & suburb of Tokyo. The
questionnaires included items on gender, age, marital status, social class (i.e., educaticn,
family income and occupation), alechol consumption, and the Kurihama Alcoholism
Sereening Test (KAST). Data from 1,098 male and 265 female current drinkers aged 20
vears or older were analyzed; 156% and 6% of the male and female subjects, respectwely.
were classified as having alcohol-related problems on the basis of the KAST score (13%
and 4% of the entire study population, respectively). Multiple logistic regression ‘analysis
indicated that alcchol-related problems were more prevalent in the less educated,
managers anc those who had a high aleohol consumption. = The results suggested that
aducation and occupation are important factors related to aleohol-related problems in
Japanese employees.

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

**National Institute of Industrial Health

***The Saint Marianna Medical Institute

19 Norito KAWAKAMI*, Shunicht ARAKI”
and Takashi HARATANI*"
Assessment of Indicators of Work Stress Affecting Psychoso-
matic and Behavioral Health
Araki, S. (Ed): Behavioral Medicine: An Integrated Biobehauvioral
Approach to Health and Iliness, Amsterdam, Elsevier, 165-172p, 1992

Summary - The effects of eight indicators of work stress on hemoglobin Alc
(HbAle), blood pressure, depressive symptoms, major depression and medical consulta-
tion rate were examined in three male working populations of & large electrical company



in Japan. The indicators of work stress included six- self-report measures; a) job
overload; b) poor physical environment; c¢) job dissatisfaction (i.e., lack of intrinsic
rewards); d4) poor human relations at the workplace e) comphcated machine operation;
and ) unsuitable jobs (job unsultable for workers’ .abilities. and. interests), as well as
overtlme and recent job change The study methods and populatlons were as follows:

- 1: Relationships between the indicators of work siress and HbAlc were examined in 129
male white-collar workers. . - . :

2. Five-hundred and four male blue- collar workers were followed for 4 years and
.surveyed at a baseline (T0) and at I vear intervals-(T1, T2, T3 and T4). Data were
collected on the indicators of work stress at TO and on blood pressure at T0 and TI,
depressive symptoms at T0, T1, T2 and T3, and history of medical consultation at TO, TI1,
T2, T3 and T4. Relationships between the indicators of work stress at TO and three
health measures at follow-up (blood pressure,  depressive symptoms and medical
consultation rate) were examined using multiple linear or logistic regression analysis,

3. A three-year prospective cohort study was conducted on 3066 male workers; 15 of
these workers developed major depression. The indicators of work stress were assessed
before occurrence of the disorder in these cases: then the stress indicators were compared
between the cases and 75 matched controls selected from.the cohort using Mantel-Haenszel
chi-square test.

The results were as follows: ,

1. Job dissatisfaction significantly correlated with the level of HbAle in white-collar
workers (p<{0.05).. :

2. Siress due to complicated machme operation was found io be a s1gn1f1cant prEdlctOr
of increase in diastolic blood pressure at T1 in blue-collar workers (p<0.05),

3. Job dissatisfaction significantly correlated with depressive symptoms at T2 and T3 in
blue-coilar workers; poor human relations at the workplace significantly correlated with
depressive symptoms at T2 (p<0.05),

4, Proportions of stress due to unsuitable jobs and poor human relations at the
workplace were significantly higher in cases with major depression than in controls
(p<C0.05)..

5. Job dissatisfaction significantly correlated with medical consultation rate during the
4-year foliow-up period in blue-collar workers (p<0.05). ‘

It is concluded that job dissatisfaction, unsuitable jobs and poor human relations at the
workplace are important factors for psychosomat1c and behavioral health in Japanese
male workers; on the other hand, job overload is less important. Further research is
needed to determine the effects of work stress on physical health.

*Department of Public Health, Faculty of Medicine,
University of Tokyo
**National Institute of Industrial Health



20 Catherine R. ROBERTS®, Norito KAWAKAMI*™"
and Takashi HARATANI"™® o
A Cross National Comparlson of the Operating Charactens-
tics of Job Stress and Mental Health Measures between
Japan and the United States
9th International Symposium on Epideﬁliology in Occupational' Health,
Book of Abstracts, 225p, Cincinnati, 1992

Summary: The purpose of this research was to serve'as a pilot study to validate
research methodologies and the measures for a larger cross-national study on job stress
between Japan and the U.S. The objective of the larger study will be to test various
models of the role of job contrcl in the relationship between job stressors and indicetors
of emotional and behavioral dysfunction after conirolling for individual and psychosocial
factors that also might play a role in the relationship. The samples for the pilot study
were from Japanese-owned semiconductor factories located in the U.S: (n=184;
meale=81%; mean age=33 yrs) and in Japan (n=478; males=82%; mean age=30 yrs).
The research follows closely the NIOSH model and guidelines for studying job stress.
The meastres include: job control (i.e., the NIOSH measure modified to reflect a sense of
control at both an individual and collective level); other sources of job stress (e,
quantitative job overload, job future ambiguity, under-utilization of abilities, job role
ambiguity, and job.non-job role conflict); individual and psychosocial factors (e.g.,
sociodemographic factors, sense of mastery, centrality of one's job, social support, and
life stress other than joB); job characteristics (e.g., job status, environmental exposure,
and type of shift work); and dependent measures of well-being and dysfunctional behavior
(i.e., health conditions, sick days, use of medical care, alcohol and tobacco usage, life
satisfaction including job, family and leisure satisfaction, depression, and anxiety).
Detailed item enalyses of all items in the questionnaire were performed which included
cross-national comparisons of: missing data, response tendencies, and internal consistency
reliability of ¢omposite indexes. Hig‘her rates of missing data (i.e., about double) on a
majority of the job stress and mental heaith measures were observed among the Japanese
compdred to the U.S. workers. Inspection of individual items identified differences that
may signal culturally sensitive items, e.g., on an item inquiring about "being a failure in
life" in the depression scale, there was 16 times the rate of missing data among the
Japanese compared to the U.S. workers. As to response tendencies, the data did not
show that the Japanese tended to express emotional distress somatically as has been
suggested in the literature, While the pattern of responses on the mental health measures
were similar between the Japanese and U.S. workers, there was a tendency among the
Japanese to choose the exact midrange response choice on the items forming the job stress
measures. The internal consistency reliability of the composite measures of job stress
and mental health indicated that the measures tended to be somewhat more reliable
among the U.S. workers. While many of differences on Cronbach’s alpha were
negligible, several of the scales showed differences of between 11 to 24 points. Measures of
job future ambiguity, job overload, social support {boss marital or live-in partner,”and
friend support), job satisfaction, and alcoholism were subsiantially less reliable among
the Japanese compared to the U.S. workers.

*Department of Psychiatry and Behavioral Sciences,
University of Texas Medical School
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21 Lumie KURABAYASHI
Work Refusal (Shussha,-Kyohl, Shukkm-Kyohl)
Mental Health C’ounselmg zn Workzng Places (ed by H. Inamura and
M. Miyamoto) 37-46, Tokyo Commercial Law C‘entre Inc 1992

Summary  Among cases of Shussha-Kyohi and Shukk1n-Kyoh1 (Work Refusal), the
most difficult cases are Mudan-Kekkin, Mudan-Kekkin can be explained as Work Refusal
without 'a written excuse. It looks like Absenteeism, but white collar workers suffer the
same as blue collar workers. In Mudan-Kekkin, there are two types, Typical Group and
Drop-out Group. The main personality type of men who helong to the Typical Group is
very diligent with a tendancy for perfectionism. Men in this group show symptoms very
similar to those of depression. But unlike depression, they become better on. Saturdays
and worse on Monday mornings. The latter, the Drop-out Group, is newer type. The
typical personality of men in the Drop-out Group is immature, self-centered, too proud
and failing to have good interpersonal relationships with their co-workers. The best way
to deal with both groups of Muden-Kekkin is to let them get adequate rest initially.
Counseling is also recommended. If they hesitate to see a psychologist or a psychiatrist,
they are advised to see a physician first. The physician can later introduce a psychologist
or a psychiatrist to these indivisuals. To assure .successful counseling, look for a
"key-person” who can take good care of the work refuser and can maintain - good
communication between him and his bosses. ‘

National Institute of Industrial Health

22 Lumie KURABAYASHI
Research on the Adaptation of Japanese in Parls, London
and Disseldorf

D.A.L/Bulletin de [ Assoczatzon Francophone de Psychzatrze Japonazse
1,3, 18-24, 1992

Summary A total of 388 Japanese who or whose husbands were working in Paris,
London or Disseldorf were surveyed using & General Health Questionnaire (GHQ-30).
Nearly 90% of the men were employees of Japanese enterprises, and 98% of women were
housewives.. The mean duration of their stays in these three cities was three years and five
menths. The mean GHQ score was 4.3% for men and 4.87 for women, showing that they
were mentally healthy in general with no significant difference between sexes. This is in
conirast to the results of previous reports..The reason seems to be that there are thousands
of Japanese in these three cities and women can also have good interpersonal relationships
and enjoy their lives. Women, however, who had left their older children in Japan due to
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their education, showed significantly higher GHQ scores. - This means that the education
of older children was & serious concern for them.
National Institute of Industrial Health.

28 Hidehiko KURAMOTO", Lumie KURABAYASH e
Hiroyuki YAMATO*** and Hiroshi INAMURA****
Assessment of Adaptatlon to On-Board Cond1t10ns on “the Ship
for World Youth”
Japanese J. of Public Health, 39, 33-44, 1993

Summary  The adaptation process of youth from 13 countries on board - “the Ship
for World ‘Youth” cruise from January 18 to March 20 in 1991 was analyzed. Almost-all
of the participants were in their twenties {average age : 24.9 yrs), and there were 103
participants (47 males, 56 females) from Japan and 171 participants (86 males, 85 females)
from North, Middle and South American and Oceanian . countries, for a total- 274
participants (133 males, 141 females). : ‘

The living environmsent on board differed significantly from the everyday living
conditions of the participants, particularly due to the need to communicate in a foreign
language, and ‘to live in harmony with people from different .cultures in a confined
gituation, ' inevitably subjecting them: to & variety of stressors. There were some
participants who required psychiatric care and treatment. ’

In order to quantitatively assess psychosomatic reactions to those stressors, & 28-item
scaled GHQ (General Health Questionnaire) assessment was conducted on board four
times with the following results: : :

1. The highest scores were seen shortly after .embarkation and decreased as the
participants become accustomed to the living conditions on board.

9. The scores of the Japanese participants were higher than those of non-Japanese
participants, possibly indicating poor adaptative skills on the part of the Japanese
participants, especially during the first stage.

3. Japanese females scored slightly higher than Japanese males throughout the. course
of the program. ‘ - ' ' :

‘4, No clear difference in the sqores of Japanese participants. aged: under: 25 y and over
26 v was observed.

5. A large proportion (77.3%) of Japanese participanis had Y-G peresonahty test
results classifying them in the “stable positive” group (D group). These participants had
significantly lower scaled GHQ scores than those in the non-D group, indicating a high
adaptative ability of D group participants. o

* Doctoral Program in Medical Sctence, the University of Tsukuba
** National Institute of Industrial Health :
*** National Children's Hospital S
**** Institute of Community Medicine, the University of Tsukuba
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24 Hiroshi TSURUTA

' Skin Absorption of Solvent Mixtures (Effect of Solvents on
Skin Absorption of Toluene)
International Symposium on Industrial Medicine in Asia, Ed. by' M.
Ogata, 138-142 Okayama, 1991

Summary Toluene is used as a solvent and solvent mixture (thinner) for p}aints
coatings, adhesives, and inks.  The thinner is composed of toluene, methanol ethylacetate,
xylene, methylethylketone ei¢., and a combination of toluene and methanol is one of the
more common paint thinners. ,In certain work environments, skin exposure might be the
primary route of exposure. As painters handle these mixtures, the quantitative evaluation
of skin absorption in the work environment is important in managing the health of a
worker and it ig of interest to investigate the skin absorption of toluene from a mixture of
methancl. We studied the comparative determination of skin absorption rates for toluens
from solvent mixtures in mice. '

Skin absorptmn rates of toluene at 0, 25 50 and 75% mixed ratios of methanol in a
toluene/methanol mixture were determined. The relationship between skin absorptmn rate
and the mixed ratio was examined. The skin absorption rate of toluene increases as the
mixed ratio incresses reeching a maximum beyond which it decreases as the mixed ratio
ingreases further. A parabolic relationship between the skin absorption rate of toluene and
the mixed ratio was obtained with & 50% mixture showing the maximum effect. The skin
absorption rate of toluene from the 509 mixture of toluene and methanol was about 4.7
times higher than that of pure toluene. This phenomenon assumes that methanol is an
enhanced solvent for skin absorption of toluene, because the nérmal skin absorpiion rate
for the mixture is directly proportional to the conceniration of toluene and obeys Fick's
law. . _ .

On the other hand, the skin absorption for toluene/benzene mixtures was observed and
its was found to be directly proportional to the concentration of toluene. The skin
absorption rates of toluene at 0, 25, 50 and 75% mixed ratios of benzene ir a toluene/
benzene mixture were determined. The relationship between the skin. absorption rate and
mixed ratio was examined. The skin absorption rate decreased as the mixed ratio of
benzene increased. From these regults, it is clear that methanol is a strong penetration
enhancer -and dermally absorbed amounts of solvent mixtures containing methanol are
several times larger than amounts absorbed in the absence of methanol.

~ Therefors, it may be nécessary to take sufficient care to avoid skin absorption when
handling a thinner containing methanol.
National Institute bf Industrial Health

25 Hiroshi TSURUTA and Midori SOTOYAMA
A Study on Amounts of Halogenated Hydrocarbon Exposure
by Different Routes
Environmental Research in Japan, Vol. 2, 761-21, 1992

Summary A quantitative evaluation of dermal uptake and pulmonary uptake of
halogenated hydrocarbons was experimentally carried out using nude mice. The pollution
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in urban air and water caused by these substances was surveyed by using & new
(3C-MS-ECD device equipped with a headspace sampler. From these data, & simulation
model to assess dérmal and pulmonary uptake from air and water ‘was 1nvest1gated

1) Distribution of halogenated hydrocarbons on dermal-and pulmonary uptake: The
distribution of these substances within the body is an important factor determining toxic
effect and was investigated in mice. Most  1,1,1-Trichloroethane (111-Tri) and
Tetrachloroethylene (Teira) was found in the liver and kidneys, and their metabolites were
minimal. Trichloroethylene (Tri) was metabolized and most of its metabolite was found
in the liver and kidneys. T '

) Measurement of 111-Tri, Tri and Tetra in urban air and water: The pollution in urban
air and water caused by these substances was surveyed using a new GC-MS-ECD device
equipped with a headspace sampler. The concentration of 111-Tri was 4ppb in urban air
and 0.1—2.4ppb in water. The concentration of Tri was 0.3ppb in air and 0, 1-4ppb in
water. The conceniration of Tetra was 0.2ppb in air and 0.1—2.4ppb in water.

3) Simulation of 111-Tri, Tri and Tetra by pulmonary uptake and dermal uptake:
Pulmonary absorption through the lungs to the concentration of halogenated hydrocarbons
in urban air was estimated by the following equation. The amount of pulmonary uptake
(ug/e) was calculated by multiplying the pulmonary absorption coefficient (ug/g/h/
ppm), exposure concentration (ppm) and exposure time (h), The pulmonary absorption
coefficients (ug/g/h/ppm) of the halogenated hydrocarbons were 0.174 for Tri, 0.216 for
111-Tri and 0.480 for Tetra. The calculated intake values for one day in humans (60Kg)
were 261 g for 111-Tri, 16ug for Tri and 29 ug for Tetra and were compared with the
allowable intake values determined by WHO for drinking water. Pollutant intake from air
exceaded the allowable levels. Therefore, surveillance of the air pollution caused by these
compunds is necessary, regulatory standards should be discussed and techniques for
pollution conirol developed. '

Dermal uptake from pertial body immersion in polluted water was estimated. The
amount of skin absorption {g/eaf) of halogenated hydrocarbons in an aqueous solution
was calculated by multiplying the skin absorption’coefficient (¢m/h), concentration of
halogenated hydrocarbons in agueous solution (ug/af) and exposure time (h). The skin
absorption coefficients (em/h) of the halogenated hydrocarbons in the dqueous solition
were 0.0285 for Tri, 0.0125 for 111-Tri and 0.00924 for Tetra. The calculated intake values
for 1 hr immersion were 0.4ug for 111-Tri, 1.7¢g for Tri and 0.06 #g for Tetra. These
values were less than one-tenth the allowable intake values determined by WHO for
drinking water. However, in the case of pollutant values in water approaching the values
determined by WHO for drinking water, the amount of dermal uptake exceeds allowable
levels. Therefore, dermal uptakes of these substances in water may be significant and
therafore deserve attention. In addition, regulatory standards should be discussed and
techniques for pollution control developed. , T

Department of Occupational Diseases,
National Institute of Industrial Health
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26 Midori SOTOYAMA and Hiroshi TSURUTA
The Amounts of Exposure to Halogenated Hydrocarbons by
Different Routes

Research Perspectives in Occupational Health and Ergonomics in Asia
and QOther Countries (ed by M. Wongphanich' et al.), 172-176, 1992

Summary Four groups of mice, namely 3, 8 and 100—weeks males and B-weeks
females, were exposed to three halogenated hydrocarbons, 1,1,1-trichloroethane,
trichloroethylene and tetrachloroethylene for four hours through two different routes. One
was dermal absorption of the 11qu1c1 state and the other was pulmonary absorption of the
vapor state. After exposure, we measured the amounts of solvent remaining in the whole
body and of metabolites, trichloroethancl and irichloroacetic acid in urine, by a gas
chromatography. Then we compared the data of different conditions, sex, age, entry routes
and type of solvent. The results indicate that the female mice had higher values of
remaining solvent than the male mice, in both the dermal and pulmoenary absorption
experiments. With regards to the amounts of metabolites, female mice had higher values
than male mice, except in. one case. There was no relat1onsh1p between age and the
amounts of metabolites by either absorption route. Three weeks mice had the highest
amounts of rémaining solvent with dermal absorptlon The amounts of trlchloroethylene
metabolites  were remarkably h1gher than those of the other two solvents by both
absorptmn routes. .

Department of Occupational Diseases, National -
 Institute of Industrial Health

27 Francis KOMPAORE and Hiroshi TSURUTA**
In Vivo Differeﬁces"b'etvveen Asians, Blacks and Caucasians
in Stratum Corneum Barrier Function
‘ Intérnational Symposium on Biological Monitoring, 12-15 October,
1892, Kyoto, Japan |

Summary One of the miost important propertles of human skin 'is its barrier
function. It may be altered by different chemical substances and treatments. Few studies
comparing racial ‘differences in skin permeability and in the percutaneous peneiration of
chemicals and drugs Have been reported. The aim of this study was to cormpare in vivo
results from 3 racml ‘groups: Asian, Black and Caucasian stratum corneum barrier
function. A’ nonmvasn-e technique, Laser Doppler Velocimetry (L.D.V.), was used to
evaluate the cutaneous penstration of nicotinates by determination of the lag time before
vasodilatation induced by the application of local vasodilatator drugs. The influences of
molecular weight and solubility of different nicotinates (methyl ethyl, hexyl, vitamin E)
were also studied, in Japanese, on untreated skin and after partial removal of the stratum
corneum, the main skin barrier, by stripping. 6 Asian, 7 Japanese, 7 Black and 8
Caucasian healthy volunteers, without skin diseases sensitive to nicotinates, participated in
this study.

Vasodilatation lag times assessed by 1..D.V., with methy] nicotinate, showed that skin
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permeability was more important in Asians (p<<0.01) and Caucasians (p<0.05). that in
Blacks. A significantly shorter lag time (p<{0.01) was obtained with small and hydroph111c
nicotinates {methyl and ethyl) as éompared to lipophilic one (hexyl) “The significant
decrease (p<<0.01) in lag time after stripping confirmed the alteration .of stratum. corneum
barrier function and showed a more important mod1f1cat10n w1th methyl nicoiinate than
with hexyl nicotinate (p<C0.083. '

_In conclusion, these results. confirmed different functional properties in- Asian, Black
and Caucasian skin as revealed by the physical and chemical composition of the straium
corneum and its 1mportance in skin permeability. Rac1a1 orlgm “has to be taken 1nto
account in the determination of skin absorption.

*STA Fellow (Universite de Paris-Sud, Burkina Faso)
**Department of Occupational Diseases, '
National Institute of Industrial Health

28  Heihachiro ARITO, Masaya TAKAHASHI,
Midori SOTOYAMA and Hiroshi TSURUTA
Early Pathophysiological Responses to Trichloroethylene in
the Conscious Rat
Abstract for the 6th International Congress of Toxicology, Rome 28
June-3 July, 1992

Summary In order to evaluate acute effects of trichloroethylene (TRI) on the CNS
and the heart, TRI-induced changes in electroencephalographic (EEGQ), electrocardiographic
{ECG) and thermoregulatory activities, breathing patterns and sleep- -wakefulness were
examined in the conscious rats exposed via inhalation to TRI vapor of 300, 1000 and 3000
pPPm x 3 hrs/day and 6000 ppm x 4 hrs/day on '3 consecutive days. The rats had been
chronically implanted with electrodes 'for EEG, EMG, ECG and core temperature
recordings and for some rats impedance pneumographlc gensors were additionally
implanted around the chest wall, Abnormal EEG activity and hypothermla appeared
during the exposure to higher than 1000ppm. While these signs disappeared after the
exposure, bradycardia, bradyarrhythmia and decreased duration of wakefulness were
observed after cessation of the exposure. Slesp apnea and bradyarrhythmia accompany-
ing apnea also increased during the post-exposure period. Bradycardia was the most
sensitive sign appearing during and following the exposure to 300 ppm. Blood and brain
levels of TRI and iis metabolites, trichloroacetic acid and trichloroethanol, were
determlmned with other groups of TRI- exposed rats sacrificed at 0 and 14 hrs after
cessation of the exposure, Dose-effect relationship will be discussed for magnitudes of
these pathophysiological responses to TRI exposure and their time-course changes with
reference to the blood and brain leveis of TRI and its metabohtes

National Instzzute of Industrial Health
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29 Heihachiro ARITO*, Iwao UCHIYAM.
and Eiji YOKOYAMA** ‘
Acute - effects of Ozone on EEG act1v1ty, Sleep-wakefulness
and Heart rate in Rats
- Industrial Health Vol, 30, 23 - 34 19.92

Summary Effects of exposure. to Qs on EEG activity, sleep- wakefulness and heart
rate were examined with the conscious rats which had been chronically implanted with
electrodes for EEG, EMG and ECG recordings. The exposures to 0.5 pprn Oy for 6 hrs
and 1.0 ppm O: for 3 hrs suppressed amounts of wakefulness (W) and paradoxical sleep
(PS) at the expense of an increase in slow-wave sleep (SWS) and lowered the amplitude of
fast EEG waves and heart rate (HR). The lowered EEG amplitude and the suppressed PS
recovered more rapidly during the post-exposure period than did the lowered HR. ‘The.ip
administration of atropine sulfate blocked the suppressed W the mcreased SWS and the
lowered HR, while the the lowered EEG amplitude and the suppressed PS ‘were not
blocked. It:was suggested that the Os -induced bradycardla results from enhanced activity
of cardiac parasympathetm nerves and that the Oa-mduced chsnges in W and SWS result
secondarily from some circulation factor mcludmg ‘the' bradycardla T

. National Institute of Industrial Health,
** The Institute of Public Health

30 . Takeshi HONMA

' Brain Microdialysis Study of the Effects of Hazardous
Chemicals on the Central Nervous System
1. Changes in'MonOamine Metabolites Induced by Cerebral
Methyl Bromide Admlnlstratmn "Measured by Two-Probe
'Microdialysis (TPMD) Method
Industrial Health, Vol. 30, 47-60, 1992

Summary " The two- probe m1crod1aly51s (TPMD) method, in which two probes
were apphed simultaneously to rat head, was developed to directly investigate the effects
of chemicals on the brain. The first and the second probes were implanted into the r1ght
striatum and the left ventricle, respectvely. Chemlcls were dissolved in the perfusion fluid
and given into the brain by diffusion through the ventricle probe. Monoamine metabo-
lites were recovered through the siriatum probe to investigate changes in neurotransmitter
substances. Both intraperitoneal and intraventrieular administration of haloperidol (a
dopamine receptor blocker) increased 3, 4-dihyrdoxyphenylacetic acid (DOPAC) and
homovanillic acid (HVA, dopamine metabolites) concentrations in the striatum. On the
other hand, apomorphine (a dopamine receptor stimulant), which was given both
intraperitoneally and intraventricularly, decreased striatal DOPAC kand HVA concentra-
tions. 5-Hydroxyindoleacetic acid (BHIAA, a serotonin metabolite) concentration was not
affected by these drugs. Regarding changes in monoamine neurotransmitters, systemic and
intraventricular adminisiration produced similar effects. These findings indicate that the
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drugs were effectively incorporated into the brain by the TPMD method and the drug effect
was observed in opposite brain hemisphere. In the same procedure as used in the
administration of haloperidol and apomorphine, methylbromide was given into rat brain,
DOPAC and HVA in the striatum were increased by, methylbromide given by.the TPMD
method.  These changes were the same as observed in the homogenate of rat brain
exposed to methyl bromide. SHIAA was reduced by iniraventricular administration by the
TPMD method, and this change in SHIAA was not observed in the exposure experiments.
We could detect the direct effects of msthyl bromide on the brain by the TPMD method
National Inst;tuze of Industrial Health

81 T. HONMA, M. MIYAGAWA, M. KANADA, M. SATO
and H. HASEGAWA o
Neurochemical Changes in Brain Substances Induced by
Exposure to Industrial Chemicals
VI International Congress of Toxicology, Rome, Toxicology Letters
Supplement 1992, 194p. | |

Summary Neurotransmitters play an important role in the regulation of brain
functions. Most neuropharmacologically active drugs exert their effects on synapses.
Many industrial chemicals have adverse effects on the central nervous system, and these
effects need to be evaluated. In this paper, the effects of industrial chemicals on the
concentration and the metabohsm of neurotransmmers st.ud1ed 1n our laboratory are
reviewed. ' :

Rats were exposed to:the vapor of different industrial chemnicals, including. organic
solvents, and changes in the levels of neurotransm1tters, _1 ... dopamme, norepinephrine,
serotonin, acetylcholine, GABA and other amino acids, were measured. Concentrations of
amine metabolites, i.e.; DOPAC, HVA, 5HIAA, etc., were also measured. After exposurs,
brains were dissected into small regions and homogenized,. Different changes in the
concentrations of neurofransmitters occurred 'in various brain regions, Among these
changes, increases in acetylcholine wera observed in response to almost all organic
solvents. These changes are thought to be due to decreases in the activity of cholinergic
neurons induced by solvent exposure. The results of a mlcrodlalysns study are also
presented _

Department of Occupational Diseases, National Institute
of Industrial Health, Nagao 6-21-1, Tama-ku, Kowasaki 214, Japan
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32 Takeshi HONMA
Industrial: Hygiene in the Coating. Industry
‘Coatings Technology, 27, 464-470, 1992~

Summary  Contemporary issues in industrial. hygiene in the field of the coating
industry are widely reviewed.  Industrial chemicals are classified accordmg to legal
regulations. The health effects of chemicals and exposure limit values in the United
States and in Japan are described. Lists of parameters in lege.l medical examinations
are made under 1nd1v1dual occupational condmons

Nauonal Institute of Industricl Health

33 Muneyuki MIYAGAWA®*, Ronnie MCLAMB*”
and Robert C. MACPHAIL** .
Effects of Carbamates on the Schedirle-Controlled Behavior
of Neostigmine-Tolerant and Non-Tolerant Rats
VI International Congress of Toxicology, Rome,
Toxicology Letters Supplement 186-187 1992

Summary  This experunent was cle51gned to evaluate the relatlve role of the central
end the peripheral nervous system in the behavioral effects of ‘cholinésterase- -inhibiting
carbamates.. Male .Long-Evans rats were trained to perform under a. multiple fixed-
interval 3-minute fixed-ratio 10 schedule of milk remforcement Once performances had
stabilized acute dose-effect curves' were determined for neostlgmme methyl * sulfate
(0.2-0.4mg. kg, i.p.). The rats were then divide into two: groups. that received . repeated
{reatments with either neostigmine (0.3-0. Smg/kg/day) or vehicle for 4 weeks, Tolerance
to neostigmine was demonsirated by a two-fold shift to the right in :he dose-effsct curve
for the daily neostigmine-treated rais when compared to the daily vehicle-tréated rats.
Dose-effect curves were next established for physostigmine salicylate (0.4-1. Omg/ kg),
carbaryl (3-9mg.kg) and propoxur (2-6mg./kg) in neostigmine:tolerant and non-tolerant
rats. All compounds produced dose-related decreases in response rates; no differerices
were obtainred between groups due to neostigmine exposure. The lack of carbamate
cross-tolerance in neostigmine-tolerant rats indicates that physostigmine, carbaryl and
propoxur produce their effects on schedule controlled performance via & centrally mediated
mechanism of action.

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

"Neurotoxzcology Division, Healih Effects Research
Laboratory, U.S.E.P, A ' :
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34 Hirotomo YAMADA" and Shinji KOIZUMI'™ . A
Induction of a 70-kDa Protein in Human Lymphocytes Exposed
to Inorganic Heavy Metals and Toxic Organic .Compounds
Toxicology, Vol. 79, 131-138, 1993

Summary  Human peripheral bllood'lymphoc‘:ytes synthesize a T0- kDa protein (p70)
distinet from metallothionein (MT), in response to several morgamc heavy metals.
Although Cd and Zn induce both p70 and MTs, Co induces only p70 On the other hand,
Cu, Hg, Ni and Ag, which are the inducers of MTs, ¢an mot induce p70. This protem is
indistinguishable in electrophoretic mobility from the 70-kDa heat shock protein, which 1s
induced by incubation of lymphocytes at 42- 45°C. Several environmental pollutants other
than the inorgaine heavy metals, including organic tin compounds and organic phosphorus
compounds, were also found to induce p70. The responsiveness to a variety of
environmental stimuli suggests the involvement of pT0 in the basic cellular defense
mechanism. _ .

*Department of Occupational Diseases and "Departmentl of
Experimental Toxicology, National Institute of Industrial
Health, 6-21-1, Nagao, Tama-ku, Kawasaki 214 (Japan)

35 Shinji KOIZUMI", Norzko OTAKI” Junzo SAEGUSA* ‘
and Fuminori OTSUK. e
Analysm of Mammalian Metallothionein Isoforms by High-
Resolution SDS-Gel Electrophoresis
Toxicology Letters, Vol. 66, 165-174, 1993

Summary Metallothlonems (MTs) are cysteme-rlch heavy metal'bmdmg proteins,
whose possible functions are thought to be the protection against toxic metals as well as
the regulation of essential metals. It is known that there are several MT isoforms, but the
biological roles of the individual isoforms have not been elucidated. To facilitate the
functional analysis of these isoforms, we improved an analytical method of MTs developed
previously, which is based on & denaturing gel electrophorems of chemically modified
MTs. The established technigue makes it possible not only to separate MT isoforms with
& high resolution, but to estimate the levels of individual isoforms by analyzing d1rect1y
crude cell extracts. By this method, six MT isoforms were identified in the extracts of
Cd-exposed human cells. It was also revealed that there is an apparent heterogeneity of the
rat liver MT; five isoforms were identified in the liver extracts of Cd-injected rats. The
present method will be useful in the functional analy&ns of the MT .isoforms, as well as in

a variety of aspects of the MT studies.

*Department of Experimental Tox;cology and

**Department of Occupational Diseases, National
Institute of Industrial Health, Kawasaki (Japan)

*** Department of Environmental Toxicology, Faculty of
Pharmaceutical Sciences, Teikyo University, Kanagawa {(Jupan)
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36 Shinji KOIZUMI*, Hirotomo YAMADA"*, Kaoru SUZUKI*
and Fuminori OTSUK.
Zinc-Specific Activation of a HeLa Cell Nuclear Protein
which interacts with a Metal Responsive Element of the
Human Metallothionein-II , Gene
European Journal of Biochemistry, Vol. 210, 555-560, 1992 -~

Summary Transcription of metallothionein genes is’ activated by heavy metals
such as zin¢ and cadmlum and & DNA element called metal respanswe element (MRE) is
essential for this process. By mob111ty—sh1ft nssay, we identified a Hela‘cell nuclear
protein . which specifically binds to MREa of human metallothionein-II, gene. This protein,
named ZRF (zinc-regulatory factor), is present in the cells unireated with heavy metals.
Zinc is essential for, and increases in a dose-dependent manner, the binding of ZRF 1o
MREa. Other heavy metals which can also induce metallothioneins, including cadmium,
copper and mercury, do not activate ZRF. A NRZEa-containing ol1gonuc1eot1de that can
bind ZRF confers heavy metal-indueibility to a heterclogous promaoter, suggestmg that
ZRF is a zinc-dependent transcriptional activator. In addition to the MRE core sequence,
the surroundlng sequences ‘are also important for both ZRF binding in vitre, and
zinc-dependent transcriptional activation in vivo. MREa by itself responds not only to zinc
but also to other metallothionein- -inducing heavy metals, indicating that the ZRF brotein,
not the MREa sequence, is responsible for the zinc specificity.

*Department of Experimental Toxicology, National
Institute of Industrial Health, Kawasaki, Japan
*"Department of Environmental Toxacology, Faculty of
Pharmaceutical Scnences, Teikyo University, Kanagawa, Japan

37 Shinji KOIZUMI Y, Kaoru SUZUKI®, and Fuminori OTSUKA**
A Nuclear Factor That Recogmzes the Metal-resp0n51ve
Elemenis of Human Metallothloneln 1T Gene

Journal of Biological Chemistry, Vol. 267, 186_59-18664, 1992

Summary  Expression of metallothionein {MT) genes is regulated by heavy metals
mainly at the transcriptional level, via.cis-acting -elements called the metal-reésponsive
elements (MREs). A Hela cell nuclear factor that recognizes MREs of the human MTI,
(hMTI,) gene, MREBP, was characterized. Mobility shift assay and DNase [ footprinting
experiments showed that MREBP binds specifically to several MREs present upstream of
the hMTI, gene. Cadmium and zin¢ ions inhibited binding of MREBP to a MRE at high
concentrations, suggesting a role of MREBP in the negative regulation of the hMTI gene.
MREBP was partially purified by passing the Hel.z nuclear extract over heparin-agarose,
Sephacryl 8-300, and MRE-Sepharose affinity columns. Blotting experiments showed that &
polypeptide with an Mr of 112,000 is responsible for the MREBP activity.

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

Toxicology, Faculty of Pharmaceutical’ Sciences, Tezkyo
. University, Sagamiko, Kanagawa 199-01, Japan

38 Hiroshi JONAI*, Hirotomo: YAMADA®, Kaoru SUZUKI" .
Fuminori OTSUKA**and Shinji KOIZUMI*
Estimation of Metallothionein Synthesis in Cadmium-exp_osed
Human Lymphocytes by Gel Electrophoresis and Silver
Staining ) ' ' ' | -
Industrial Health Vol. 30 129-137, 1892

Summary Metallothwnem (MT) is a low molecular weight metal-binding protem
that is induced by a variety of heavy metals, and therefore is a candldate for an index in
the biclogical monitoring of heavy metal exposure. As an approach to the establishment
of a practical monitoring method, we estimated the MT levels in Cd-exposed cultures of
human perlpheral blood mononuclear cells as well as purified lymphocytes using a
technigue developed for the electrophoretic analysis of MTs. By this’ procedure ‘'we could
successfully detect the MTs. induced by Cd in a dose- dependent manner. MTs were
detectable even in cells exposed to as low as 0.5, uM Cd, which is close to the blood Cd
levels of exposed workers. These résults indicate the usefulness of this technique as a
practical method for the momtorlng of heavy metal exposure.

*National Institute of Industrial Health, 21-1, Nagao
6-chome, Tama-ku Kawasaki 214, Japan
**Teikyo University, Sagamiko, Kanagawa, 195-01, Japan

39 Katsuyukz NAKAJIMA* Masakazu ADACHI Y

Noriko OTAKI™" Masamt KIMURA** Takeshi TAN '
Takehiro IGAWA*” Umeko KAWAHARADA*”* | nd
Keiji SUZUK e -
The Possible Role of Metallothmneln in Atherogene51s

' Metallothionein in Biology and Medicine

Ed. by Curtis D. Klaassen and Kazuo T. Suzukz
CRC Press, 359-373, 1991 "

: Summaery  Using experimental animals (Japanese quails}, we were able to prevent
severe atherosclerosis by feeding them about 10 times the normal daily intake of .zinc:

At the atheromatous lesion, we found increased amounts of MT in the. invased
macrophage and foam cells, . : :

The prevention of atherosclerosis seemed to be related to the antioxidative effect of

—112—



MT in macrophage which reduced superoxide generation and attachment of macrophage to
arterial wall to inhibit cholesterol deposit and proliferation of smooth muscle cells,
Japan Imfunoresearch Lab. Co., Lid., Takasaki, Gunma, Japan
**National Institute of Industrial Health, Kawasaki, Japan
***Otsuka Pharmaceutical Co., Ltd., Tokushima, Japan
*""*College of Medical Care and Technology, ‘Gunma Unw
Maebashi, Gunma, Japan S

40 Takanom SUZUKI, Hidetoshi YAMANAKA,
- Katsuyuki NAKAJIMA* Keiji SUZUKI**
‘Kazushi KANATANI®, Masami KIMURA***
* Chikako OHMA and Noriko OTAKI****
Immunohistochemical Study of Metallothlonem in I-Iuman

Seminal Vesicles
Tohoku J. Exp. Med., Vol 167, I27~134 1992

Summary , Metallothmnem (MT) in human seminal vesicles was examined by use
of the avidin-biotin-peroxidase complex method. Tissues were obtained from six patients
with prostate cancer who underwent luteinizing hormone-releasing hormone agonist. or
esirogen therapy before radical prostatectomy (group 1) and from 18 patients without
hormone therapy (three with prostate cancer, three with urinary bladder cancer, .and
twelve free of urogenital diseases ai autopsy) (grdup 2). MT was localized in the
cytoplasm and nuclei of epithelial celis and also in secretory produets in the lumen The
¢pithelial cells lacked uniformity in immunoreaction; for instance, some stained strongly
while others stained weakly. Smooth muscle cells were found to have positive
immunoreaction, but other connective tissues had no immunoreaction. The number of
strongly positive -cells in group 1 was fewer that in group 2 (not significant). and the
secretory products in group 1 had no immunoreaction. These results suggest that MT is
synthesized in the epithelial cells of the seminal vesicles and secreted into the fluids, and
that the synthesis of MT is suppressed by the hormone therapy,

Department of Urology, Gunma University School
of Medicine, Maebashi 371, : , :
*Japan Immundresearch Laboratories Co., Lid,, Takasaki 370,
**Department of FPathology, Gunma University, Medical Care .
and Technology, Maebashi 371,
***Department of Molecular Bwlogy, Kezo Unwersaty School
. of Medicine, Tokyo 160, .
****Department of Occupational Disease ) 7
National Institute of Industrial Health, Kawasaki 214

—113—



41 Takanori SUZUKI, Hidetoshi YAMANAKA,
Yoshimi TAMURA, Katsuyuki NAKAJIMA®,
Kazushi KANATANI*, Masami KIMUR.
and Noriko OTAKI'" - o
Metallothionein of Prostatic Tissues and Fluids in Rats and
Humans
Tohoku J. Exp. Med., Vol. 166, 251-257, 1992

Summary  We analyzed metallothionein (MT) in rat prostates by gel fitration and
radioimmunoassay. The concentration of MT in the prostates kidney and liver of
cadmium-induced rats was measured. The concentratlon of MT was also measured in
normal prostate, benign prostatic hyperplasia, prostate cancer and the prosiatic fivids
from various prosiatic diseases in humans. MT was detected in rat prostates by gel
filtration and radioimmunoassay. The concentranon of MT (ug/g wet tissue) was 0.3:%
0.1 (S.D.) in the ventral lobe, 30.4%£24.0 in the lateral lobe, 5.210.9 in the dorsal lobe,
25 0£6.4 in the kidney and 2.0£1.5 in the liver of the rat control.group. Change in MT
content in CdCli:-induced organs increased quantitatively with the dose administered. The
concentration of MT (ug/g wet tissue) in human prostate was 99. 8%121.8 in the peripheral
zone (PZ), 12.0%8.5 in the preprostatic region (PR}, 7.3%£3.1 in the central zone cD,
17.5+15.0 in benign hyperplastic nodules (A) and 4.2+0.5 in cancer tissue (CA). MT
concentratiton in PZ was very high and that of CA, low (p<{0.05). MT concentration in
prostatic fluids (ng/mg protein) was 11.5£5.7 in normal patients, 3.8£2.3 in acute
prostatitis, 6.5£3.7 in chronic- prostatitis with pyuria, 39.62:3.9 in chronic prostatits
without pyuria and 16.9%3.0 in benign prostatic hyperplasia. We concluded that MT in the
prostate is induced by heavy metals and secreted into prostatic fluid. Possibly, it is a
marker of secretory function in the prostate. ‘ '

Department of Urology, Gunma University Schooi
of Medicine, Maebashi 371.

*Otsuka Assay Laboratories, Otsuka Pharmaceutical
Co., Ltd., Takasaki 370

**National Institute of Industrial Health, Kawasaki 214

42 Hiromu SAKURAI*, Hiroko KAMADA®, Akihito
FUKUDOME", Masahiro KITO", Sigeo TAKESHIMA®,
Masami KIMURA**, Noriko OTAK nes
Katsuyuki NAKAJIMA®**", Kazuya KAWAN rearr
and Takuroh HAGINO****" |
Copper-Metallothionein Inductlon in the Liver of LEC Rats
Biochem. Biophys. Res. Commun., Vol. 185 (2), 548-552, 1992

Surmmary Recently, copper (Cu) was found to be unusually accumulated,
suggesting the induction of metallothionein (MT) in the liver of LEC rats (Long-Evans
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rats with & cinnamon-like coat color), which develop spontaneous jaundice with hereditary
hepatitis. Thus, the direct relationship between the unusual Cu accumulatlon and the
induction of Cu-MT was investigated by giving LEC rats Cu-overloaded or Cu-deficient
diets. Results based on the determinations of Cu and MT levels in several organs, as well
as the gel-filtration profiles of the cytosols of liver homogenates, showed that dietary Cu
induced Cu-MT and development of hepatic injury associated ‘with jaundice.
*Department of Analytical Chemistry, Kyoto Pharmaceutical
University, Yamashina-Ku, Kyoto 607, Japan
**Keio University, School of Medicine, Tokyo 160, Japen
***National Institute of Industrial Health, Kanagawe 214, Japan
*""*Japan Immunoresearch Laboratories Co., Gunma 370, Japan
***"*Tokushima Research Institute, Otsuka Pharmaceutical Co.,
Tokushima 771-01, Japan

43 H. SAKURAI*, A. FUKUDOME* R TAWA*, M. KITO*,
S. TAKESHIMA®, M. KIMURA**, N. OTAKI***
K. NAKAJIMA”"* T. HAGINO**”* K. KAWANO*”**
S. HIRAI"****" and 8. SUZUKI******
Unusual Accumulatlon of Copper related to Inductlon of
Metallothionein in the Liver of LEC Rats
Biochem. Biophys. Res. Commun., Vol. 184 (3), 1393—1397 1992

Summary Copper (Cu), iron (Fe), zinc (Zn) and manganese {Mn) levels in
organs of LEC rats (Long-Evans rats with a cinnamon-like coat color), which develop
spontaneous jaundice with ‘hereditary hepatisis, were determined by instrumental neutron
activation analysis method. Unusual accumulations of Cu in the liver of LEC rats were
found, depending on the age of the animals, the metal concentration being more than
approximately 2040 times those of normal LEA rats (Long-Evans rats with an agouti coat
eolor). Fe and Zn were also accumulated, in addition to Cu, significantly in the LEC rats.
The unusual Cu accumulations in the liver of LEC rats were associated with the induction
of metallothionein, ‘estimated by radioimmunoassay method, in the liver of .LEC rats,
rather than that of superoxide dismutase, estimated by electron spin resonance spin
trappmg method These findings suggest that the unusual Cu accumulation in LEC rats is
involved in the development of jaundice, hepatic injury. and hepatocellular carcinoma.

Department of Analytical, Chemtstry, Kyoto Pharmaceuucal
Unwersuy, Yamashma~ku Kxvoto 607, Japan :
“*Keio University, School of Medicine, Tokyo 160, Japan
"*!National Institute of Industrial Health, Kanagawa 214, Japan
' ****Japan Immunoresedrch Laboratories Co., Gunma 370, Japan
***"*Tokushima Research Institute, Otsuka Pharmaceutical Co.,
Tokushima 771-01, Japan
*Ut**"Atomic Research Laboratory, Musashi Institute of
Technology, Kanagawa 215, Japan
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44 Hirotomo YAMADA
Effects of Increasing Ultraviolet Radiation on Human Health
Effects on Photoallergy
Global Environment Rese'afc'h, A-4, 1992 _'

Summary 1 Background: Ozone plays an important role'in protecting living things
from lesions and death due to absorption of solar ultraviolet radiation (UVR). Nonethe-
less, UVR on the surface of the earth and physical lesions from UVR are suspected to
have increased diring time period since ozone destruction by a chlorine-mediated
mechanism and the springtime ozone hole in polar regions were firsi reported. The
decrease in ozone results in an increase in vltraviolet rays with wavelengths between 280 to
315 nm (UVB) on the earth. UVB has been known to have the strongest erythematic effect
upor skin and recognized as causing more serious lesions like photoallergy.

2 objective: This study was designed to examine the formation of photoantigen by
UVR in human skin cells. Controlling the energy (Joules) and wavelength (nm) of UVB,
changes in cellular proteins were studied.

3 Resuits: First, the dose effects of UVB on protem were determmed For dead cells,

floating and removed by washing, recovered protein at 20 hours after UVR reflects the
amount of living cells. UVR at 280 nm reduced protein levels linearly on a semi-log graph.
UVR at 300 nm less than 400 J/nf did not decrease protein recovery. nght at 320 nm had
no effect on protein even at 744 J/nf. This means that the shorter UV is more harmful to
the cells. : :
Gel electrophores1s of protem from the cells harvested 1mmed1ate1y after 744 /ot
UVR at 280 nm showed. increases in 180, 160, 140, 64 and 50 ké. bands,’ which d1sappeared
within 20 hours. The changes in bands.do not seem .to be due to - ngwly synthesized
protems They are considered to be attrlbutable to mobility sh1fts in cell components with
some modifications by UVR. Co '

Proteins modified by UVR must be degraded as abnormal proteins in normel living
cells. They may however stimulate the immune system when they leak out of cells or the
cells are lysed following necrosis. These proteins seem to be candidates for the antigens
which cause immune responses such as photozallergy. ‘

National Institnte of Industrial Health

45 Tsutomu OKUNQ®, Hiroshi JONAI'", Yoshifumi
NAKANISHI***, Toyoto INWATA"" and Akinori YASUDA™"*
Assessment of Effects of Electromagnetic Field by Biological
Monitoring-Development of a System to Expose Cells to
Extremely Low Frequency Magnetic Field
Environmental Reséarch in Japl'an,' Vol II, 78-1 - 8, 1992

Summary  There are a number of machines and appliances which deal with or
consume a large amount of electric power. They usually generate strong magnetic field,
especially, extremely low frequency (ELF) magnetic field, and nearby people are always
exposed to it. It is necessary to clerify the effects of ELF magnetic field.

We have started the project which will lead to the assessment of the effects of ELF
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magnetic field by biological monitering, In this project we are going to perform.several
experlmental 1nvest1gat1ons of cellular effects of ELF magnetlc field. This year we
developed a. system “to" eXpose' incubated cells to ELF ‘miagnetic' field, This ‘systeim possesses
three: features;  (a)-.strong magnetic field of up to- 169mT (BRMS. value), (b) long-term
exposure, and (c) the frequency of the magnetic f1e1d varlable in the range 10-100Hz.

A number of investigations have been made on the celluler’ effecis of: ELF mégnetic
field, but most- of. them have not succeeded to obtain reliable data. This is partly ‘because
exposure dose was insufficient in these 1nvest1gat1ons The exposure system developed in
this work can realize long-term exposures of- cells to §trong magnetic field; that is,
large-dose exposures. Using this system in exper1ments we will be able to obtain clear
 data on.the cellular effects of ELF magnetic field.

_ Furthermore -we can examine the frequency dependence o{ the effects of ELF magnetic
field, using this exposure system. We may be able to draw from it valuable information
on their mechanisms. -
*Department of Environmental Hvgiene,

National Institute of Industrial Health
*"Department of Occupational Diseases,
National Institute of Industrial Health .
Department of Experimentql Toxicology,
National Institute of Industrial Heclth

46 Hiroko KYONO*, Yukinori KUSAK. ”. Katsunor: HOMMA*
Hisayo KUBOTA* ‘and’ Yoko ENDO-ICHIKAWA®**
Reversible Lung Lesions in Rats due to Short term Exposure
“to Ultrafine Cobalt Particles - - ~ = =
Industrial Health, Vol. 30, 103-118, 1992 SR

" Summary  Using an ultrasonic nsbulizer, cobalt aerosols (MMAD=0.76 um, gg=
2.1} were generated from an agueous, suspensmn of ultrafine metallie cobalt particles
(Uf-Co)} with a primary diameter of 20 nm. Rats were exposed to Uf-Co aerosols at 2.72
*0.44mg/nt for 5 hours (Exp. 1) or at 2.12+0. 55mg/nd for 4 days at 5 hours/day (Exp. 2)
Only minimel histopathological changes were observed in the lungs in Exp. 1. In Exp. 2,
evidence of slight injury was noted, including focal hypertrophy or proliferation of the
epithelium in the lower airways, damages of macrophages, intracellular edema of the type
I alveolar epith'elium interstitial edemsa, and proliferation of the type I alveolar
epithelium. A new finding in this study was the morphological transformation of some
damaged type I cells to the juvenile form, which appeared to indicaie the capability of
self-repair of this cell type. The return to a juvenileé form seerned to be a key response of
type I cells during the early process of repair without cell division following non-lethal
injury. Cobalt accumulated in the lungs after inhalation and was transferred rapldly to
the blood. In conclusicn, 1nhaled Ui-Co 1nduced reversible pulmonary injury even after
short-term exposure. :

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

Fukui Medical School, Yoshida-gun, 910-11 Fukui
"*"*Department of Public Health, Kansai Medical

University, Moriguchi, 570 Osaka
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47 Akemi HARUYAMA®* and Hitoshi KUBOTA*®
Updating of Industrial Health Information Database by‘
Retrospectlve Indexing (2): Effect of Retrospect1ve Indexmg
on Eff101ency of Retrieval |
Proceedings of the 29th Annual Meeting on Information Science
and Technology, 361-368, 1992 | |

Summary A search experiment was conducted to ascertein how much indexing
with keywords, added on the basis of facet analysis, effects the efficiency of retrieval. An
industrial health information database 'was updated by retrospective indexing (provision of
new keywords for the database), and searched for answers to ten different qiestions
provided, The result showed a remarkable increase in the number of relevant documents
retrieved using these keywords. Fs.cet indexing was found to effectively improve the
efficiency of retrieval.

*Aichi Shukutoku University, School of Library
and Information Sciences
**National Institute of Industrial Health

48 Yoshamz MATSUMURA Marako ONO OGASAWARA
and Mitsuya FURUSE
Effective Adsorption and Desorptlon Systems for Semlmeta,l
Hydrides
Extended Abstracts, 4th Internatwnal Conference on Funda-
mentals of Adsorptwn 22-24, Kyoto 1992

Summary To provide a view of the charactemstms of semimetal hydmdes in
adsorption and desorption, various kinds of adsorbents and desorbing solutions were
examined on five kinds of semimetal hydrides; diborane, silane, phosphine, arsine and
hydrogen selenide.

Effectlve adsorbents for these gases were found among oxidizing agents, basm
agents, metal salts or porous adsorbents. The adsorption of diborane, silane and
phosphine seemed o be closely related to chemical reactivities between the gases and the
adsorbents, and. arsine and hydrogen selenide were adsorbed by both chemical and
physical mechanisms. A quantitative study on the adsorption capacities of the chemically
impregnated adsorbents for hydrogen selenide showed that the adsorption capacities were
linearly related to the amounts of chemicals carried on the silica gel. Effective conditions
for desorbing the adsorbed gases into solutions with sonication or heat are also presented.

National Institute of Industrial Health
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49  Yoshimi MATSUMURA, Mariko ONO-OGASAWARA -
and Mitsuya FURUSE
- Adsorption and Desorption of Semimetal Hydrides .
Proceedings of Symposium on Adsorption Processes, 129-132,
Taiwan, ROC, 1992

- Summary The. results of screening. various kinds of adsorbenis for. their
adsorptior capacities for semimetal hydrides and of the desorptlon eff1c1enc1es of the
adsorbed semimetal hydrides, into various kinds of solutmns, are presented.

" Active carbon showed adsorption capacities for diborane; arsine and hydrogen: selenide,
and the impregnation of sodium hydroxide on active carbon improved the adsorption
capacities for silane and arsine. Silica gel did not adsorb any semimetal hydrides, but
chemical impregnation with potassium permanganate or mercuric chloride improved the
adsorption capacities of the silica gel. Mercuric chloride was a generally effective
chemical for phosphine and hydrogen selenide and ‘potassium permanganate was effective
for diborane, phosphine, arsine and hydrogen selenide. The desorbing efficiencies were
measured by employing various solutions from which the optimal ¢onditions were chosen.
The mechanisms of chemical reactions in adsorption and desorption were speculated upon.

National Institute of Industrial Health

80 Yoshimi MATSUMURA* and Shzgeﬂ KOSHI*”
Control System of Working Env1ronment in Japan
Final Programme and Abstmcts Ist Internatzonal Sczentzﬁc
Conference Poster’” No. 018, Internatzonal Occupatzonal
Hygaene Assoczatwn Brijssels, 1992 | I

Summary The Japanese admmlstratlve system for the control of toxic chemicals
in indoor working environments is reviewed with relevant laws, regulations, .criteria and
standards issued from the Ministry of Labour.. The outline of the Working Environment
Measurement Law and related standards on the methods end criteria of workplace
assessment are presented with statistical analyses of the assessments of industrial
workplaces. . .

The following items were included to show the present -state of the Japanese system.
The number of registered Working Environment Measurement Experts is aboui 15,000, and
the implementation ratio of the Working Environment Measurement Law in industries is
estimated to be about 70%. Based on the survey made by the Japan Association for
Working Environment Measurement from 85 through ’88, the percentages of workplaces
evaluated as Class 1 for mineral dusts were 58.6, 61.3, 60.4 and 66.7%, respectively.
Before '85, the percentage of Class 1 workplaces was- approximately 369%.

*National Institute of Industrial Health
"*Oceupational Health Service Center, JISHA, Tokyo
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51 Yoshimi MATSUMURA, Mariko ONO-OGASAWARA -
and Mitsuya FURUSE Lo R
Effective: Adsorption: and Desorption of Semiconductor Material
Gases.
Final Programme and Abstracts, Ist International Scientific
Conference, Poster No. 031, International Occupational Hygiene
Association, Brussels, 1992 . ' ' ‘

- Summary Adsorption is a fundamental technology for protection from the
hazardous effects of semimetal hydrides in industries and is applied to exhaust gas
treatments, gas masks and adsorption sempling for quantitative airborne gas analyses.
This study was perfomed to identify effective adsorbents and guantitative desorbing
solutions of semimetal hydrides useful as counter measures to atmospheric contamination,
and to reveal the characteristic reactivities of semimetal hydrides in adsorption. and
desorption.  For diborane, silane, phosphine, arsine and hydrogen selenide, the effective
adsorbents were chogen from among more than 6 kinds of adsorbents and guantitative
desorbing conditions of the adsorbed gases into solutions were also established. The
chemical mechanisms underlying these effective adsorption and desorption were speculated
upon. \ ‘ .

National Institute of Industrial Health

52 Yoshimi MATSUMURA, Mariko OGASAWARA .

. and Mitsuya FURUSE -
_‘Téchnic'al Report - Monitoring Met'ho_d's of ”Semiconductor
Material Gases by Adsorption Sampling Methqu (Part 2)
J. Working Environment, Vol. 13, No. 3, 35 - 38, 1992

" Summary For workplace environment measurements in .advanced technology
industries, such as semiconducior IC and -fine ceramics, highly sensitive analytical
methods for airborne toxic gases.in the use of adsorplion sampling have been developed.
This report outlines detailed technical procedures for sampling and analysis of phosphine
and diborane.

. For phosphine and diborane, silica gel impregnated with potassium permanganate is
used for adsorption sampling and a hydroxylamine hydrochloride solution is adopted as
the desorbing solution. - The phosphate ion content in the desorbed seclution, which is
produced: from the adsorbed phosphine, is determined by the molybdenum blue method.
Borate ior content .in the same desorbing solution, which comes from the adsorbed
diborane, is determined by ihe chromotropic acid method, " Utilising these methods,
girborne gases at -concentrations lower than cne tenth of the TLVs. recommenced by
ACGIH, i.e., 0.3 ppm for phosphine and 0.1 ppm for' diborane, can be determined.

National Institute of Indusirial Health
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53 Yoshimi MATSUMURA
- Separation Technology for:Environmental Problems-A Review
of Trapping Technology for -Semiconductor Material Gases
Bunri Gijutsu (Separation Technology), Vol. 22, 803-309, 1992

Summary The kinds of toxic gases used in semiconductor industries and the
manufacturing processes of integrated circuits for silicone semiconductors are outlined. in
relation to possible inherent environmental problems. The current trapping technology
for the toxic gases of semimetal hydrides, semimetal chlorides and organometals used as
countermeasures for atmospheric pollution caused by ventilation exhaust or leakage from
the plants are presented in relation to the chemical reactivities of the gases, The review
covers adsorption technology and scrubbing technology, along with the advantages and
disadvantages of each.

National Institute of Industrml Health

54 Mariko ONO—OGASAWARA*, Mitsuya FURUSE**, Yoshimi
MATSUMURA*®, Kozo YOKOTA*** and Katsumi NAITO***
Determination of Diborane by Adsorption Sampling using
Modified Silica Gel and the Chromotropic Acid-HPLC Method
Industrial Health, Vol. 30, 35-45, 1992

Summary A method for determining diborane sensitive at the concentration of

1/10 of TLV was developed using adsorption sampling method. Silica gel impregnated
with potassium permanganate synthetic resin activated carbon impregnated with or
without mercury (1) chloride and activated carbon 1mpregnated with chromate salt
showed adsorptmn capacities for dlborane in a test gas larger than 18 1 at 3 ppm when the
test gas was drawn at 300 ml/min. Quantitative desorption of diborane of adsorbed state was
performed from silica gel impregnated with potassium permanganate 1nto a hydroxylamine
hydrochloride solution or from activated carbon impregnated with mercury (II) chloride
into an-acidic potassium permanganate solution: For determination methods for the
desorbed boron ICP-AES was less influenced by coexistent substances but less sensitive
than the chromotropic acid-HPLC method. The most sensitive and reproducible
procedure for diborane determination was as follows: diborane is collected with silica gel
impregnated with potassium permanganate (0.05%(w / w)) and desorbed into
hydroxylamine hydrochloride solution (400 wg/ml) followed by the determination of boron
by the chromotropic acid-HPLC method. When diborane in 8 1 of test gas of 0.1 ppm was
collected desorption efficiency was 105.3% with a RSD of 13.5%. Limit of quantitation of
this method was 0.01 ppm in 6 liair. . Much lower concentration can be determined by
collection of an air sample of larger amount. ]

*Department of Environmental Hygiene, National - '

Institute of Industrial Health -

**Department of Occupational Diseases, National Institute of
Industrial Health :
***Matsushita Science Center of Industrial Hygiene
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55 Seiichiro KANNO* and Yukio YANAGISAWA™"
Passive: Ozone/Oxidants-Sampler: with Coulometric Determi-
‘nation using I, Nylon-6 Charge: Transfer  Complex
Environ. Sci. and Technol., Vol..26, 749, 1992

Summary A new .passive sampler for ozone/oxidants and its simple-analytical
system have been developed. The sampler consists of a carbon paper. collector coated with
nylon-8 polymer and potassium iodide (KD, several.layers.of membrane filters to .remove
interferences, and a spacer and Teflon meshes to control a sampling rate. lodine (I:)
liberated by ‘an oxidation reaction of KI. with ozone is stabilized by forming charge
transfer complex with nylon-6 and accumulated in the nylon-6 layer. The amount of
Isuffix is determined by constant current coulometry  using the -collector as a positive
elecirode and a zinc plate as & counter electrode. This procedure is simple requiring no
pretreatment.  The sampler was applicable to measure 6 to. 8 hours average perscnal
exposures to ozone/oxidants. The effects of surface wind velocity, femperature and
humidity were small. However, under relative humidity below 20%, it would underesti-
mate the ozone/oxidants concentration.

*National Institute of Industrial Health
21-1 Nagao 6-chome, Tama-ku,
. Kawasaki, Kanegawa 214, Japan’
"Haruard School of Public Health :
‘ 665 Huntmgton Avenue, Boston MA 02115 USA ’

56‘ Katsunort HOMMA
Working - Environment Measurement Law and its Present
Status of Application in Japan
Th’e‘International Symposium on’ Biological Monitoring and
Industmal Medicine in Asia, ED. by M. Ogata, pp 77-83,
Okayama, Hyashibara Inc. 1991 '

Summary In work places, there are many factors Whlch affect the worker!s
health such as industrial dusts, organic solvents, chemical substances, etc., it is necessary
to have measures to cope with the: industrial ‘health management activities which . are
composed.of working environmenl control, work control and health conirol. -

Among them, the working environment control is intended to eliminate those factors
from the working environment by technical methods. - Therefore, these are the most basic
measures for preventing occupational diseases. .

On May 1, 1975, the Japanese government promulge.ted the Workmg Env1ronment
Measurement Law. Briefly, this law is imperative to maintain the quality of the working
environment at a specified level and to endeavor to create a betler gnd more confortable
working environment. : B

Since this law was promulgated,: about 15,000 workmg env1ronment measurgmnent
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experts have acted according to preseribed methods in the law. and have created meny
confortable workmg environments. )
N ‘ Nattonal Instttute of Industrmi Héalth

L
[N

57 Katsunort HOMMA, Jun OJIMA and Mttsumasa SUGIMOTO
Development of Measurmg Method for Concentratlon of
Suspended Fine Partlculate Matters under 2 ,um m an Urban

. Atmosphere
_”Envzronmental Research m Japan Vol. 2, 75/1 11 1992

Summary It assumes that the air pollutlon on the suspended partlculate matters
in the atmosphere has not been improved at the present situation, . because .the fine
particuiate matters generated from a diesel exhaust may be gradually increased in the
urban atmosphere. ‘

In order to improve these problems, it should control the fine particulate matters under
2pm of particle diameter. The measurement for- concentration of fine particulate matters
is difficult using presently used measuring apparatus. Sc that, it should develop a new
type of aerosol monitor to measure concentration of fine particulate matters with high
sensitivity, easy operation, real time measurement and so on,

We decided to manufacture a laser-light-scattering type aeroscl monitor which was
consisted of light source by laser diode having 780 nm of wave length and of a pin-photo-
diode with same wave length. And we tried to get effective data before its “manufacture.

First of all, the laser-light-scattering propertles on the proto-type apparatus were
researched by using monodisperse polystyfene latex particles generated ‘from | iftrasonic
nebulizer type aecresol generator. Three kinds.of polystyrene latex particles, which were
0305um 0605,&111 and 1.09xm of partwle sme,_were tested to measure the relatwe
laser- hght-scattermg intensities ‘at’ the 5° " stép of ‘each’ angle from "45° to 145" for the
surroundings of the light scattering detector. : . v

The .results of this research for the laser- 11ght—scattermg propretles on relate of new type
aerosol monitor were, made clear that be:able to measure the aerosol concentration of
lug/ni without a influence of particle size on setting the detector at. the Jlight scattering
angle of 145°. o o
National Institute of Industrial Health
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58 Toshihiko MYOJO _
The Relationship between Fiber Length and the Penetration
Rate of Fibrous Aerosol Through Wire Mesh Screens
—A New Method for Measuring Median Fiber Length—
J. Soc. Powder Technology, Japan, Vol. 28, 495-500, 1991

Summary Wire mesh screens were used as a length classifier of fibrous aerosol.
The penetration rates of fibrous aerosol were simulated by means of the Monte Carlo
method. The penetration rates depend only on the interception parameter, that is, the ratio
of fiber length to the wire distance of each screen. Experlmental resulis of penetratlon
rates of glass fiber aerosol showed good agreement with the simulated results.

Length distributions of outlet fibrous aerosol through the wire mesh scraeris were
also calculated using the penetration rate and length distributions of inlet fibrous-aeresol.
Longer fibers were eliminated by the wire mesh screens, and the geometnc standard
deviation of length distribution decreased after passing through the screen.

Finally, a new method for measuring the median fiber length was presented. If
lognormal distribution is assumed for fiber length and the total penetration rates of the
{ibrous merosol are measured for a few kinds of wire mesh screen, one can graphically
obtain the median fiber length of fibrous aserosol using Fig. 5.

National Institute of Industricl Health

59 Yoshiharu YONEKAWA and Kazuo KANADA
Summation of Vibration Sensation
6 th International Conference on Hand-Arm Vzbratzon held
at Bonn, Federal Republic of Germany, May 19-22, 1992

Summary  The summation of vibration sensation with respect to the bandwidth of
bend-limited vibration was studied to find the relationship between increases in various
vibration parameters meesurements energy and increases in the vibration sensation at the
hand. The bandwidth of the band vibrations varied between one and four -one-octave
bands and between one and seven third-octave bands. ' o

Subjects were required to adjust a sinusoidal vibration at 31.5Hz until there was
subjective equality between the random vibration stimulus {at a fixed level) and the
sinusoidal vibration (matching stimulus).

subjective intensity (as measured by the level of the matching sinusoidal signal set
by the subject) increased as the number of bands of random vibration increased.
However, there was no clear, consistent relationship between the various measured
parameters and subjective intesity. The consistency of relationships was somewhat better
in the case of one third octave band stimuli compared with single octave band stimuli
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