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1. Organization and Staff
With titles equivalent to MD and PhD

(1) President, Executive Director, and Auditor

As of March 31, 2002

President
Executive Director
Auditors (Part-time)

Shunichi Araki, MD, DMSc
Takashi Sumiyama

Osamu Wada, MD, DMSc¢
Michio Muronaka

(2) Staff

General Affairs Division

Chief Administrator
Section of General Affairs
Chief
Staffs

Section of Accounting
Chief
Staffs

Section of Procurement
Chief
Staffs

Kazuhiko Sumiya

Haruhiko Tawada
Mikihiro Fujiwara
Masaki Kosuge

Kenji Honma
Shuji Imai
Kyoko Kaneko

Tadashi Fukuhara
Hisashi Azuma
Kenta Sonoda
Takayuki Suzuki
Yasumasa Aoki
Osamu Kawase

Department of Research Planning

Director
Senior Research Planner
‘ Senior Research Coordinator
| Planning Coordinating Officer
| Senior Researcher
! Researcher
~ Library and Information Center
Chief
Researcher

Susumu Saito, DMSc
Hiroshi Jonai, MD, DMSc
Shin-ichi Sawada, DMSc
Junji Nakajima

Midori Sotoyama, DMSc
Keiichi Miki

Yoshifumi Nakanishi, DPhar
Hitoshi Kubota
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Department of Work Stress Control

Director
Sentor Researchers

Researchers

Yasutaka Ogawa, MD, DMSc
Kenji Iwasaki, DSc

Hideki Fukuda, DMSc
Takashi Haratani, DHSc
Tatsuo Oka

Lumie Kurabayashi, MD, DMSc

Ippei Mori, MD

Masaya Takahashi, DMSc
Satoru Ueno

Akinori Nakata, DMSc¢

Department of Health Effects Research

Director
Senior Researchers

Researchers

Laboratory Animal Facilities
Chief (Concurrent)
Staffs

Takeshi Honma, DPhar
Noriko Otaki, DMSc
Hirotomo Yamada, DSc
Muneyuki Miyagawa, DMSc
Rui-Sheng Wang, DMSc
Tetsuo Tai, DMSc

Keiichi Katoh

Megumi Suda

Nobuhiko Miura, DPhar
Kenichi Kobayashi, DSc

Junzo Saegusa, VMD, DAgr
Tsuneaki Sada
Michinori Nakagawa

Department of Hazard Assessment

Director
Senior Researchers

Researchers

Shinji Koizumi, DPhar
Mamoru Hirata, MD, DMS¢
Kaoru Suzuki

Tadao Toya

Ryo Suzuki, MD, DMSc
Katsumi Ohtani, DPhar
Hisayo Kubota

Akinori Yasuda, VMD, DAgr
Fumihiko Kitamura, MD, DMSc
Hiroyuki Saito
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Department of Work Environment Evaluation

Director -
Senior Researchers

Researchers

Norihiko Kohyama, DSc
Katsuhiko Sawatari, DSc
Seiichiro Kanno

Fumio Serita, DHSc
Tsutomu Okuno, DEng
Yasushi Shinohara, DSc
Mariko Ono-Ogasawara
Mitsutoshi Takaya
Mitsuya Furuse

Takeshi Sasaki
Masayoshi Hagiwara, DSc

Department of Human Engineering

Director
Senior Researchers

Researchers

Junzo Saegusa, VMD, DAgr
Kazuo Kanada

Toshihiko Myojo, DEng
Tsugio Takano

Mitsumasa Sugimoto

Setsuo Maeda, DEng

Jun Ojima, PhD

Yukio Takahashi

Nobuyuki Shibata

Kazuyuki Iwakiri, DEng

Hironobu Abiko, DEng

Loan to National Institute of Occupational Safety and Health, Malaysia

{(Nov 15, 2000 )

Naomi Hisanaga, MD

Director, Division of Hazard Assessment (Till Nov 15, 2000).




(3) Researchers from Japan Science and Technology Corporation (JST)

Domestic Research Fellow

Satoe Fukui, DHSc

Program for Priority Research Activities

Soichiro Sekiguchi, DAgr

Rie Yoshida

Xiaozhong Yu, MD, DMSc (Till Dec, 2001)
Kenichi Oba, DMSc (From Jan, 2002)

Rie Uenishi

Terukazu Kobayashi, DMSc

(4) Guest Researchers

Academic degrees: not listed

Heihachiro Arito
Yutaka Inoue
Takeshi Iwasaki
Takashi Ueda
Mitsuo Ueno
Michiko Ueno
Yoichi Umetada
Fuminori Otsuka
Masafumi Okabe

Kazuo Kawana

Kazuki Kira
Hiroko Kyono
Isao Koide
Kimiko Koshi
Shigeji Koshi
Michisuke Kondo
Haruhiko Sakurai
Ayako Sudo
Reisuke Soda
Ayako Takata

Ken Takeda

Hiroshi Tsuruta
Seitaro Dohi
Kuniomi Nakamura
Akira Naganuma
Tsutahiro Hamaguchi
Takeshi Hayashi
Izumi Harabuchi
Kenji Fukasawa
Kazuo Fukuda

Katsuya Furuki
Seichi Horie
Katunori Homma
Yoshimi Matsumura
Hiroshi Miyagawa
Koji Mori

Fumihiro Yamasawa
Sohei Yamamoto
Keiichiro Yarita

Yoshiharu Yonekawa
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2. Research

(1) Project Research

Key Research Area Project

1) Assessment of the health effects of endocrine disruptors and other industrial chemicals
from a viewpoint of the disturbance of gene regulation
Shinji Koizumi, Kaoru Suzuki, Hirotomo Yamada, Terukazu Kobayashi, Rie Uenishi, Ken
Takedd', Sei-ichi Yoshida', Sato Watanabe', Akane Hasegawa', Fathel Rahman Mohamed
Musa', Akira Naganuma’, Shin-ichi Myairiz, Nobuhiko Miura® and Fuminori Otsuka’
! Science University of Tokyo; ? Tohoku University, *Teikyo University

2) Study on work environment management for irregular work using organic solvents

Norihiko Kohyama, Sei-ichiro Kanno, Mariko Ono-Ogasawara, Fumio Serita and Mitsuya
Furuse

3) Ergonomic improvements of working condition in the Information Technology era
Susumu Saito, Hiroshi Jonai, Midori Sotoyama, Kazuyuki Iwakiri and Ippei Mori

4) Survey on health effects of workers occupationally exposed to dioxins

Yasutaka Ogawa, Ippei Mori, Akinori Nakata, Satoru Ueno, Rui-Sheng Wang, Mamoru
Hirata, Fumihiko Kitamura, Rie Yoshida, Xiaozhong Yu and Kenichi Ohba

5) Development of mental and physical health indicators for work stress control
Kenji Iwasaki, Takashi Haratani, Lumie Kurabayashi, Tatuo Oka, Ippei Mori, Akinori Nakata,

Tetsuo Tai, Akinori Yasuda, Takeshi Sasaki, Kazuyuki Iwakiri and Takashi Ueda'
! Matsushita Electric Industrial Co., Lid.

6) Research for the establishment of medical and hygienic measures to prevent health
hazards due to exposure to ozone-depleting substance replacements (ODSRs)
Takeshi Honma, Megumi Suda, Rui-Sheng Wang, Muneyuki Miyagawa, Kenichi Kobayashi,
Yasutaka Ogawa, Ippei Mori, Fumihiko Kitamura, Mamoru Hirata, Soichiro Sekiguchi, Rie
Yoshida, Xiaozhong Yu, Goro Asano’ and Gao Xing®

"Nippon Medical School; and *Beijing Institute of Labor Hygiene and Occupational
Diseases, China

Intramural Research Project

1) Development of high sensitive analytical method for dioxins in human blood
Norihiko Kohyama, Masayoshi Hagiwara, Mitsutoshi Takaya, Sei-ichiro Kanno, Yasushi
Shinohara, Fumio Serita, Yasutaka Ogawa and Rie Yoshida

2) Survey on occupational health improvements experienced among factories arranged to
join the mode project aimed to improve occupational health management by Ministry of
Health, Welfare, and Labor

Yasutaka Ogawa, Ippei Mori, Hideki Fukuda, Takashi Haratani, Hiroyuki Saito, Katsuhiko
Sawatari, Tsutomu Qkuno, Nobuyuki Shibata and Shin-ichi Sawada
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Extramural Research Project

1) A study on the evaluation and control of sick house syndrome at work

Shunichi Araki, Mamoru Hirata, Yasutaka Ogawa, Ippei Mori, Eiji Shibata', Yoko Endo® and
Toshio Kawai®

'Dept. Health Science, Nagoya University School of Medicine, * Dept. Public health, Kansai
Medical University; and ® Osaka Occupational Health Service Center, Japan Industrial
Safety and Health Association.

Health and Welfare Research Project

1) A study on worksite interventions to improve sleep in workers
Takashi Haratani, Masaya Takahashi, Akinori Nakata, Yasutaka Ogawa and Heihachiro Arito

2) Analysis and biological effects of airborne rare-earth particles from functional materials
Mitsutoshi Takaya, Norihiko Kohyama, Fumio Serita, Yasushi Shinohara, Mariko
Ono-Ogasawara, Noriko Otaki, Tadao Toya and Ayako Takata'

'Department of Preventive Medicine and Public Health School of Medicine, Keio University

3) A comprehensive study on the effects of endocrine disruptor suspects on the hormonal
and neurobehavioral development of the second generation in rats
Takeshi Honma, Muneyuki Miyagawa, Rui-Sheng Wang, Megumi Suda, Kenichi Kobayashi
and Soichiro Sekiguchi

4) Combined effect of ultraviolet radiation and other environmental agents on intracellular
oxidative stress ‘

Tsutomu Okuno, Tkuho Hata', Masami Kojimaf and Kazuyuki Sasaki’
! Kanazawa Medical University

Entrusted Research Project

1) Experimental study to support the aged VDT workers with glasses
Susumu Saito, Hiroshi Jonai and Midori Sotoyama

(2) Fundamental Research

Department of Work Stress Control

1) Evaluation of health effects in long working hours or night work

Takeshi Sasaki, Kenji Iwasaki, Tatsuo Oka, Lumie Kurabayashi, Akinori Yasuda and Ippei
Mori

2) Epidemiological and immunological research of stress, fatigue and sleep

Akinori Nakata, Takashi Haratani, Masaya Takahashi, Yosei Fujioka' and Naomi Swanson®
IUm'vers_ity of Tokyo; and * National Institute of Occupational Safety and Health, USA

3) The characteristics of muscle contraction under various conditions: Effects for leg
skeletal muscles by hypergravity

Satoru Ueno, Rui-Sheng Wang, Makoto Okuno’ and Joseph Hol’

!Graduate School of Arts and Sciences, Univ. of Tokyo; and * Muscle Research Lab.,
Department of Physiol., Univ. of Sydney.
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4)

5)

6)

8)

9)

10)

11)

12)

13)

Improving work schedules through sleep and nap strategies
Masaya Takahashi, Akinori Nakata and Takashi Haratani

Epidemiological studies on occupational cancer

Ippei Mori, Hitoshi Kubota, Mamoru Hirata and Kuniomi Nakamura'
lJapan Nuclear Cycle Development Institute

Epidemiological studies on occupational cancer
Ippei Mori, Hitoshi Kubota, Yasutaka Ogawa, Eiji Shibata' and Michihiro Kamijima"
"Nagoya University
Mental health management for Japanese expatriates
Lumie Kurabayashi, Mitsuru Suzuki', Takamasa Saito?, Fumitaka Nedda®, Naoko Miyaji’,

Hidehiko Kuramoto® and Kazuyoshz Yamamoto®

! pwate Med:cal University; ° Oita Umversz(y of Nursing and Health Sciences, * Taisho
University; * Hitotsubashi University; > Kitanomaru Clinic; and ® Ryukyu University

Effect of long working hours and night work on lifestyle and quality of life
Tatsuo Oka, Kenji Iwasaki, Takeshi Sasaki, Akinori Yasuda, Tetsuo Tai, Lumie Kurabayashi,
Ippei Mori and Kazuyuki Iwakiri

Studies on job stress and healthy work organizations
Tukashi Haratani

Motor control.function in elderly persons

thek‘t Fukuda, Okihide Hikosaka', Masaya Segawa and Yoshiko Nomura®
! Juntendo University School of Medicine; and ? Segawa Neurological Clinic for Children

Development of a data processing system for the occupational injuries and disease report
Hideki Fukuda, Shin-ichi Sawada, Ippei Mori and Tatuso Oka

Factors which modify effects of long working hours and night work on health
Kenji Iwasaki, Takeshi Sasaki, Akinori Yasuda, Lumie Kurabayashi and Ippei Mori

How to control drinking for health promotion
Yasutaka Ogawa, Rie Yoshida and Kenichi Ohba

Deﬁartment of Health Effects Research

1}

2)

3)

4)

5)

Nervous and reproductive disorders produced by occupational hazard factors
Takeshi Honma, Megumi Suda, Muneyuki Miyagawa, Rui-Sheng Wang, Kenichi Kobayashi,
Soichiro Sekiguchi, Goro Asano’, Tatsuya Haga® and Gao Xing’

! Nippon Medical School; ? Gakusyuin University; and * Beijing Institute of Labor Hygiene
and Occupational Diseases, China

Relationships between exposure and body concentrations of industrial chemicals and
health effects due to chemicals: Body concentration of propane derivatives following
inhalation exposure and intra-peritoneal administration of these chemicals to rats

Megumi Suda, Takeshi Honma, Rui-Sheng Wang and Soichiro Sekiguchi

Effects of exposure to chemicals on the expression of cytochrome P450 in blood
Rui-Sheng Wang, Takeshi Honma and Megumi Suda

Effects of industrial chemicals on reproductive and thyroidal systems in mammals
Kenichi Kobayashi, Takeshi Honma, Megumi Suda and Soichiro Sekiguchi

Test methods for cognitive effects of chemicals in laboratory animals
Muneyuki Miyagawa, Takeshi Honma and Megumi Suda
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6) Studies on biological effects of mineral fibers and rare metal compounds
Noriko Otaki, Mitsutoshi Takaya, Norihiko Kohyama, Fumio Serita, Yasushi Shinohara,
Mariko Ono-Ogasawara, Tadao Toya and Ayako Takata'
! Dpartment of Preventive Medicine and Public Health, School of Medicine, Keio University

7) Analysis of the biological protection mechanisms against industrial chemicals in
consideration of practical use in occupational health
Hirotomo Yamada and Shinji Koizumi

8) Analysis of cellular function influenced by hazardous factors in working place
Nobuhiko Miura and Shinji Koizumi

9) Development of animal model for sudden death
Tetsuo Tai

10) Poisoning cases due to exposure to chemical substance
Ketichi Katoh

Department of Hazard Assessment

1) Application to 1,2-dichrolopropane of the sperm toxicity tests by tetrazolium salt
methods in rats

Katsumi Ohtani, Hisayo Kubota and Junzo Saegusa

2) Assessment of gene mutations in malignant tumors relation to occupation and
environment

Fumihiko Kitamura and Kazuhito Yokoyama'
" The University of Tokyo
3) Development of new animal models for experimental dermatitis
Hisayo Kubota, Junzo Saegusa and Katsumi Ohtani

4) Analysis of molecular mechanisms involved in the health effects of industrial chemicals
Shinji Koizumi, Kaoru Suzuki, Terukazu Kobayashi and Rie Uenishi

5) Biological monitoring for metal exposure level using welder’s urine
Hiroyuki Saito, Minoru Houjo and Norihiko Kohyama
! Omori Medical Association
6) Development of a method to screen the effect on gene function with a higher efficiency
Kaoru Suzuki, Shinji Koizumi, Terukazu Kobayashi and Rie Uenishi

7) “Industrial ophthalmology”, now developing here from NIIH, Japan
Ryo Suzuki

8) Correlation between surface properties and carcinogenicity of silicon carbide whisker

‘ Tadao Toya, Ayako Takata', Norihiko Kohyama and Yasunosuke Suzuki’

! Department of Preventive Medicine and Public Health, School of Medicine, Keio
University and ° Mount Sinai School of Medicine of the City University of New York

9) Risk assessment of hazards affecting the nervous system among exposed workers
Mamoru Hirata

10) Assessment of immunological indices on stress and fatigue
Akinori Yasuda
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Department of Work Environment Evaluation
1) Study for relevance between kinds of dust, quantity and diseases in various kinds of
pneumoconiosis
Norihiko Kohyama and Yasushi Shinohara
2) Development of prediction systems of toxicities of chemicals by their chemical
structures
Katsuhiko Sawatari and Yoshifumi Nakanishi

3) Contaminant concentration time-profile and it’s correction by deconvolution
Seiichiro Kanno

4) Development of length-separation method for fibrous materials
Fumio Serita

5) Generation of aerosols for small scale inhalation exposure in animal experiments
Fumio Serita
6) Evaluation of physical agent hazards
Tsutomu Okuno, Jun Qfima and Hiroyuki Saito
7) Analysis and size separation methods of dust samples in working environment
Yasushi Shinohara, Norihiko Kohyama and Fumio Serita
8) Evaluation method for the components of diesel particle
Mariko Ono-Ogasawara and Toshihiko Myojo
9) A study on required qualities of recycable adsorbents for organic vapors
Mariko Ono-Ogasawara and Hironobu Abiko
10) Development of safer analytical method for work environment measurements
Mitsutoshi Takaya
11) Estimation of breakthrough time of respirator cartridges for organic vapors by

monitoring exit vapor concentration
Mitsuya Furuse and Tsugio Takano

12) Study on the advanced methods for measuring polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofuranes [PCDDs/PCDFs]

Masayosi Hagiwara, Norihiko Kohyama, Mitsutoshi Takaya and Yasutaka Ogawa

Department of Human Engineering

1) A method to evaluate welding fume concentration
Jun Ofima and Nobuyuki Shibata

2) Study on airflow properties induced by push-pull exhaust ventilation systems
Nobuyuki Shibata and Jun Ojima

3) Measurement of the capacity of respirator cartridges for various organic vapors
Tsugio Takano and Mitsuya Furuse

4) Development and evaluation of respiratory protective equipments with low breathing
resistance
Toshihiko Myajo and Mitsumasa Sugimoto

5) Analysié of diesel exhaust substances and development of their purification methods
Toshihiko Myojo, Hironobu Abiko and Mariko Ono-Ogasawara
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6)

8)

9)

10)

1)

12)

Whole-body and hand-arm vibration perception measurement
Setsuo Maeda and Yukio Takahashi

Vibration reduction of Anti-Vibration Gloves
Setsuo Maeda and Yukio Takahashi

Effects of asymmetrical noise exposure on workers
Yukio Takahashi and Setsuo Maeda

Effects of low-frequency noise in working environments
Yukio Takahashi and Setsuo Maeda

Study on the measurement and evaluation method of non-stationary vibration
Kazuo Kanada

Effects of working posture, work contents and age on low back pain
Kazuyuki Iwakiri, Susumu Saito, Midori Sotoyama, Hiroshi Jonai and Ippei Mori

Experimental studies on effects of non-toxic amounts of heavy metals to immune system
Junzo Saegusa, Hisayo Kubota and Katsumi Ohtani

Department of Research Planning

D

2)

6)

7)

8)

9)

Human system interaction of Information Technology
Susumu Saito, Midori Sotoyama, Hiroshi Jonai and Kazuyuki Fwakiri

Ergonomic research on VDT workstation and work environment design: Questionnaire
survey on computer use at home
Midori Sotoyama, Kazuyuki Iwakiri, Susumu Saito, Hiroshi Jonai and Ippei Mori

Ergonomic aspects of musculoskeletal problems
Hiroshi Jonai, Susumu Saito, Midori Sotoyama, Kazuyuki Iwakiri and Ippei Mori

The effect of nigh-sleep on valiation of human circadian thythm measuring by salivary
levels of cortisol
Keiichi Miki
The study on asbestos exposure and its related diseases among construction workers
Hitoshi Kubota, Naomi Hisanaga, Ippei Mori, Eiji Shibata' and Michihiro Kamijima'
! Nagoya University
Evaluation of mutagenicity of workplace chemicals
Yoshifumi Nakanishi, Katsuhiko Sawatari and Katsumi Ohtani

Work physiological analysis of work loads in cold environments: Effects of ambient
temperature, time, food intake and local heating on frostbite resistance response and
subjective loads caused by repeated finger cooling

Shin-ichi Sawada
Analysis of occupational diseases caused by abnormal temperature conditions based on

Workmen’s Accident Reports: Case study on heat disorders in elderiy workers
Shin-ichi Sawada and Hideki Fukuda

International research collaboration for enactment of international standard on thermal
working environments

Shin-ichi Sawada and Ingvar Holmér!
! National Institute Jfor Working Life, Sweden
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3. Original Articles

Lower percentage of CD56+ cells associated with long working hours

Akinori Yasuda, Kenji lwasaki, Takeshi Sasaki, Tatsuo Oka and Naomi Hisanaga

Ind Health 39, 221-223, 2001.

In a study of 142 Japanese men from a cross-section of the workforce of a technology development
- company, we found that the percentage of CD56+ cells was inversely correlated with the number of hours
worked per week. A low CD56+ cell percentage was associated with longer weekly working hours and
shorter daily sleeping hours.

Mortality and cause of death among Japanese School Personnel between 1992
and 1996

Hideo Tanaka', Nobuhiro Nishio®, Eiki Murakami®, Mikio Mukai’, Noriko Kinoshita' and Ippei Mori®

J Occup Health 43, 129-135, 2001.

Mortality and causes of death among Japanese School Personnel between 1992 and 1996: Hideo
TANAKA, et al. Department of Cancer Control and Statistics, Osaka Medical Center for Cancer and
Cardiovascular Diseases-To examine mortality among Japanese school personnel working at primary and
secondary schools, we studied mortality among members of the Mutual Aid Association of Public School
Teachers (MAPST) aged 20 to 59 yr working at a primary or secondary school in six prefectures in Japan
in 1992-1996 (membership, approximately 180,000/yr). The observed number of deaths during the study
period was obtained from the file of deceased members kept at the MAPST. The cause of death was
determined by examining the death benefit application submitted by bereaved families. The
sex-and-cause-specific mortality was examined by using age-adjusted standardized mortality ratios (SMRs)
in comparison with the general population, all workers, or professional and technical workers (peer group).
During the study period, 719 deaths occurred. The male school personnel had a significantly lower risk of
mortality from all causes than the general population [SMR: 0.45, 95% confidence interval {(95%CI)
=0.41-0.49], all workers ( SMR: 0.61, 95%CI=0.56-0.67 ), and the peer group (SMR: 0.70,
95%CI=0.64-0.77) . The female school personnel had a significantly lower risk of mortality from all causes
than the general population ( SMR: 0.46, 95%CI=0.40-0.53 ), and all workers ( SMR: 0.81,
95%CI=0.71-0.93), but the difference from the peer group was not statistically significant (SMR: 0.93,
95%C=0.82-1.07) . Lower mortality in school personnel compared with the three populations was observed
from all cancers (SMR: male,0.54-0.68; female, 0.54-0.93), heart diseases (SMR: male, 0.60-0.94; female,
0.30-0.90), cerebrovascular diseases (SMR: male, 0.33-0.50; female, 0.31-0.61), and suicide (SMR: male,
0.36-0.68; female, 0.42-0.91). These findings indicate that Japanese school personnel working at a primary
or secondary school had only half the mortality of the general population in both sexes. The causes of the
low mortality among school personnel, including lifestyle factors and work environment, need to be studied
to develop health promotion activities for other occupational employees in Japan.

! Osaka Medical Center for Cancer and Cardiovascular Diseases, ? Kansai Medical College; I Kinki
Central Hospital; and* National Institute of Industrial Health.

An operated case of lung cancer with pleural plaques: Its asbestos bodies, fiber
analysis and asbestos exposure '
Takesuke Hiraoka', Akira Watanabe', Yasuhiro Usuma', Takashi Mori ! Norihiko Kohyama® and Ayako
Takatd® '
Ind Health 39, 194-197, 2001.

“This case was a 79-year-old man with pleural plaques, which had been pointed out in the left lung field
on chest X-ray six years ago. A new shadow in the right chest appeared in 1999 and was closely examined.
Cytological class IV carcinoma was detected in his lung tissue obtained by broncho-fiberscope. Lobectomy
of the right upper lobe was performed, and calcified pleural plaques were found on the chest wall. The
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clinical diagnosis was poorly differentiated squamous cell carcinoma, TINOMO. In World War I when he
was 26 years old, he had worked as a boiler man on a battle cruiser for one year. The amount of asbestos
bodies (AB) was 3,348 per gram dry lung tissue. The cores of AB and asbestos fibers were examined and
showed that amosite was the most prevalent and crocidolite, tremolite and chrysotile were present in that
order. After leaving the navy, he had worked as a farmer throughout his life, suggesting that he had
nevercontacted asbestos occupationally after being a boiler man. It is strongly suggested that he had been
exposed to asbestos during his work as a boiler man and that produced pleural plaques and lung cancer 50
years' later.
? National Miyazaki Hospital Kawaminami; and ° National Institute of Industrial Health.

Lymphocyte metallothionein-mRNA as a sensitive biomarker of cadmium
exposure lymphocyte metallothionein-mRNA as a sensitive biomarker of
cadmium exposure

Hirotomo Yamada and Shinji Koizumi

Ind Health 39, 29-32, 2001.

Human peripheral blood lymphocytes (PBLs) produce metallothioneins {MTs) in response to a
variety of heavy metal ions. MTs could therefore be a candidate for a marker that represents the biological
effect of heavy metals. Since it is practically difficult to measure MT protein levels in PBLs, we examined if
MT-mRNA could serve as a biomarker of heavy metal exposure. It is difficult to obtain RNA from PBLs
without degradation, but we found that intact RNA can be prepared by the acid guanidinium
thiocyanate-phenol-chloroform extraction method which minimizes nuclease digestion of RNA during
purification steps. By Northern blot analysis of RNA isolated by this method from PBLs cultured with or
without CdSO4, we demonstrated that MT-mRNA is induced by 0.1 to 0.5 microM CdSO4 in a
dose-dependent manner. The blood cadmium levels of exposed humans have been reported to be up to 0.5
microM. This suggests that our assay is able to detect quantitative changes in the PBL MT-mRNA level
resulting from in vivo cadmium exposure. Thus, PBL MT-mRNA could be used as a sensitive biomarker
reflecting exposure to cadmium, and probably to several other MT-inducing heavy metals.

Comparative study of the performance of nine filters utilized in filtration of
aerosols by bubbling

I EAgranovski’ , R D Braddock ' and Toshihiko Myojo °

Aerosol Sci Tech 35, 852-859, 2001.

A new process of air purification has been developed and studied experimentally (Agranovski et al.
1999). This process is based on passing air through a filter immersed in liquid. It leads to the formation of
bubbles within the filter as the carrier gas passes through and thus provides alternate mechanisms for the
removal of aerosols. It was identified (Agranovski et al. 1999) that for relatively large particles (03-2.7
pm) the efficiency of the filter utilized in wet filtration is higher than for dry filtration. In the current
paper, experiments are described that investigate the performance of the technology for particles in the size
range of 0.03 to 2.7 pm, to identify the importance of alternative mechanism of purification (diffusion).
Also, 9 different filters were employed to compare the efficiencies of the wet and dry filtration for different
applications of the technology.

'F. aculty of Environmental Science, Griffith University, Australia;: and ? National Institute of Industrial
Health.

Combined wettable/non-wettable filter for mist purification
1 E Agranovski ! Toshihiko Myqjo’, R D Braddock' and D Jarvis'
Chem Eng Technol 24, 287-292, 2001.

Previous studies by Agranovski and Braddock show that wettable filters are very efficient at collecting
small liquid aerosols. However, a major problem associated with wettable filters is the breakthrough
process associated with the destruction of film covering the fibres, and the removal of relatively large
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droplets by the carrier gas passing through the rear surface of the filter. A non-wettable filter is relatively
efficient at collecting large droplets and discarding them down its front face. These two types of filters can
be combined in layers to make use of these distinctive properties. The best arrangement is where the carrier
gas passes first through the wettable filter, and then through the non-wettable filter. Where there is a contact
between the two filters, interface effects assist the filtration and filter system drainage. The filtration
mechanisms are enhanced when the filter box is tilted so that gravity partially opposes the drag forces on the
liquid in the filter. In the current paper, the results of experimental analysis of combined filtration systems
are presented, and further steps towards industrial design are discussed.

! Faculty of Environmental Science, Griffith University, Australia; and ? National Institute of Industrial
Health.

Regular overtime and cardiovascular functions
Jungsun Park!, Yangho Kim*, Youngsook Cho', Kuck-Hyeun Woo’, Ho Keun Chung', Kenji Iwasaki’,
Tatsuo Oka®, Takeshi Sasaki’ and Naomi Hisanaga®
Ind Health 39, 244-249, 2001.

It was concluded that there was sufficient evidence about a possible link between long working hours
particularly exceeding 50 a week and the risk of significant health outcomes, including cardiovascular
disease from literature review by Spurgeon et al. This study was conducted to find out the single effect of
regular overtime work on the cardiovascular functions through objective biological indices such as blood
pressure or heart rate variability. We conducted a field survey of 238 male engineers who were working at
the department of research & development of three electronics manufacturing companies in S. Korea. The
field survey consisted of (1) self-report questionnaire {working hours and health conditions, and fatigue)
and (2) measurements of blood pressure and heart rate variability. By multivariate analyses we could show
the relationship between overtime work and some cardiovascular functions after controlling the effects of
major confounders such as age and sleeping hours, which were pointed out by Iwasaki et al. {1998) and
Sasaki et al. (1999). Especially, low frequency component (power in the low frequency range, 0.04-0.15
Hz) of the heart rate variability during work might be used as early objective biological indices for chronic
effect of regular overtime work on cardiovascular functions. However, we should confirm those effect
through the well-designed prospective study.

! Occupational Safety and Health Research Institute, KOSHA; ? Ulsan University Hospital;
? Soonchunhyang University; and * National Institute of Industrial Health.

Experimental mixtures of smectite: Re-investigation of “fundamental particles”
and “interparticle diffraction”

Takeshi Kasama' , Takashi Murakami", Norihiko Kohyamaz and Takashi Watanabe’

Amer Miner 86, 105-114, 2001.

To re-investigate “fundamental particles™ and “interparticle diffraction” by Nadeau et al. (1984a, 1984b,
1984¢), we made physical mixtures of smectite and rectorite and examined them by X-ray diffraction
analysis and transmission electron microscopy. Smectite and rectorite consisting of at least 10 and 23 silicate
layers in their parent rocks, respectively, reduce their thickness by dispersion in water and a fractionation
procedure that releases thin silicate layers from the original crystals. The <0.1 pum fractions of the smectites
are composed of mostly two to three silicate layers that are not fundamental particles. The mixtures of
smectite and rectorite of 0.5 — 2 um fractions are mere physical mixtures and do not show interparticle
diffraction. In contrast, the mixtures of smectite and rectorite of <0.1 pm fractions have interstratified
structures of a segregation type and show interparticle diffraction. However, interparticle diffraction does not
occur for synthetic hectorite with aspect ratios smaller than those of the above smectites of the <0.1 pm
fractions. These results strongly suggest that interparticle diffraction occurs, and that interstratified structures
are formed by mixing rectorite and smectite physically and preparing the oriented specimens when the
particle size in the a-b plane and the particle thickness are appropriate. However, such mixtures do not
reflect the actual characteristics of natural smectite and illite. A rectorite particle of about 30 nm thickness
consists of sub-particles of two or more rectorite units, or four or more 2:1 layers that are nearly perfectly
coherent with one another, and the sub-particles are turbostratically stacked. Our results suggest that natural,

146



interstratified illite/smectite are not accumulations of fundamental particles but represent their structural
sequences when formed.

! Department of Eath and Planetary Science, The University of Tokyo; ° Natinal Institute of Industrial
Health; and”’ Department of Geoscience, Joetsu University of Education.

Relationships between chemical structures and mutagenicity: A preliminary
survey for a database of mutagenicity test results of new work place chemicals
Katsuhiko Sawatari', Yoshifumi Nakanishi' and Taijiro Matsushima’
Ind Health 39, 341-345, 2001.

A database of mutagenicity test results of new chemicals has been developed. Based on the amendment
of the Industrial Safety and Health Law (ISHL) in 1979, manufacturers and importers in Japan are required
to register any new work place chemicals with bacterial mutagenicity test results. At present more than ten
thousand substances have been examined. We have surveyed correlations between 44 substructures and
mutagenicity in 2,857 ISHL data as well as in 1,207 National Toxicology Program data as a preliminary
analysis. The percentages of the mutagenic compounds were calculated. High percentages were found for
electrophilic reagents such as epoxides (63%), aromatic nitro compounds {49%) and primary alkyl
monohalides (46%). 71% of peroxides was found to be mutagenic. The results suggest that several types of
reactions such as nucleophilic substitution reaction, nitrenium cation reaction and radical reaction are
included in the process of the mutagenic alterations of DNA.

! National Institute of Industrial Health; and * Japan Bioassey Research Cenfer.

Original MRE-bnding transcriptional factor gene in normal humans is ZRF,
not MTF-1
Kayoko Kita', Nobuhiko Miura" 2 Minoru Yoshida', Mitsunobu Matsubara', Yutaka Imai' and Akira
Naganumaj
J Health Sci 47, 587-590, 2001,

Metallothionein gene is trascriptionally regulated by heavy metals through cis-acting metal responsive-
elements (MREs). Two proteins, metal-regulatory transcription factor-1 (MTF-1) and zinc regulatory
factor (ZRF), have been isolated and cloned from human cells as MRE-binding transcriptional factor
(MREBT). These proteins are almost identical to each other, except for only one base substitution at codon
185 that causes an amino acid change from histidine to tyrosine. This single amino acid difference has been
reported to influence zinc-responsive transcriptional activities. In this study, we determined the nucleotide
sequence of the region containing codon 185 in DNA samples obtained from normal Japanese (n=30) and
three human-derived cultured cell lines, The findings indicate that all subjects have the same sequence
identical to ZRF, suggesting that ZRF is the original MREBT gene in normal humans, and MTF-1 is its
minor variant.

! Laboratory of Molecular and Biochemical Toxicology, Graduate School of Pharmaceutical Sciences,
Tohoku University, Sendai; and * National Institute of Industrial Health.

Responces of the thyroid gland to TSH and other thyroid stimulators in the
growth-retarded (grt) mouse

Kenichi Kobayashi "%, Hideaki Yamamoto®, Tetsuya Kobayashi® and Takeo Machida®

Zool Sci 18, 955-961, 2001.

The growth-retarded (gr7) mouse, originally isolated from a closed colony of Snell's dwarf mouse (DW/J
strain), shows growth retardation that is inherited in a recessive manner. We have already reported that this
strain exhibits severe primary hypothyroidism with significantly reduced plasma levels of thyroxine (T),
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dramatically elevated plasma titers of thyroid-stimulating hormone (TSH) and an increase in the number of
immunoreactive TSH cells in the pituitary gland. The thyroid gland of the grt mouse exhibits
characteristically numerous smaller follicles with poor colloid accumulation. In order to elucidate the
possible site of the defect in the grt mouse, and in particular to clarify the discrepancy between elevated
plasma TSH titers and reduced T, levels, we examined the bioactivity of TSH recovered from the plasma
sample of the grt animal and the responses of the grt thyroid gland to exogenous TSH and other thyroid
hormone secretagogues. Plasma samples from the grt mice invariably exhibited significant levels of TSH
bioactivity following injection into normal test mice. Thus, the reduced responsiveness to TSH exhibited by
the grt mice is not due to the reduced bioactivity of TSH. Administration of exogenous TSH to the grt mice
failed to elevate the plasma T4 and triiodothyronine (T3) levels in vivo or to stimulate free T4 and free T;
releases from the grt thyroid gland in vitro. The thyroid gland of the grt mouse exhibited a markedly
diminished response of adenylate cyclase to exogenous TSH as compared to the gland of euthyroid
littermates. Production of cAMP in the grt mouse was significantly increased following stimulation of the
thyroid glands with forskolin, cholera toxin, prostaglandin (PG) E; and isoproterenol. These results
strongly suggest a defect in TSH responsiveness, particularly in TSH-TSH receptor-Gs protein-adenylate
cyclase signalling system including the expression and the function of TSH receptor and the TSH
receptor-Gs protein coupling, in the thyroid gland of the grt mice.

! National Institute of Industrial Health; and * Department of Regulation Biology, Faculty of Science,
Saitama University. '

Socioeconomic status, workplace characteristics and plasma fibrinogen level of
Japanese male employees

Masao Ishizaki', Pekka Martikainer’, Hideaki Nakagawa', Michael Marmot’, Norito Kawakamt

Takashi Haratani®, Shunichi Araki’ and Fumio Kobayashz

Scand J Work Environ Health 27, 287-291, 2001,

OBJECTIVES: This study examined the relationships between workplace characteristics and plasma
fibrinogen level and assessed the possibility of socioeconomic differences in plasma fibrinogen level being
accounted for by workplace characteristics. METHODS: Cross-sectional questionnaire data from 4343
Japanese male employees were examined with Karasek's demand-control model, as was sedentary job and
overtime work. RESULTS: Less overtime work, a less sedentary job, and to a less extent, lower job control
and low worksite support were related to increased plasma fibrinogen levels. Adjusting for employment
grade strongly attenuated or eliminated these relationships. The association of job demands or job strain with
plasma fibrinogen level was weak. High plasma fibrinogen in lower socioeconomic groups remained largely
unchanged after adjustment for workplace characteristics, CONCLUSIONS: Workplace characteristics are
not significantly related to the plasma fibrinogen levels of male Japanese employees after adjustment for

socioeconomic status, and they do not explain socioeconomic differences in plasma fibrinogen levels among
these employees

! Kanazawa Medical Umvers;ty ? University College London Medrcal School; * Okayama University
School of Medicine; * National Institute of Industrial Health; and ’ dichi Medical University.

Cyclohexane as an alternative vapor of carbon tetrachloride for the assessment
of gas removing capacities of gas masks

Mitsuya Furuse, Seiichiro Kanno, Tsugio Takano and Yoshimi Matsumura

Ind Health 39, 1-7, 2001.

An alternative vapor was explored to replace carbon tetrachloride (CCl4) for testing breakthrough times
of cartridges and canisters of gas masks in the National Approval Test of Respirators. Cyclohexane was
single out as a candidate for the alternative vapor out of six vapors: trichloroethylene, n-pentane, n-hexane,
n-heptane, toluene and cyclohexane from the viewpoints of similarity of vapor pressure and water-solubility
to CCl4, lower toxicity than CCl4, and technical feasibility in generating an airflow of 30 L/min containing
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the vapor ranging from 300 to 5000 ppm. Breakthrough times of cartridges and canisters were examined by
generating cyclohexane vapor in a test airflow of 30 L/min in comparison with CC14 vapor under various test
conditions with different vapor concentrations and relative humidities (RH). As the results, the
breakthrough times of the cartridges and canisters for cyclohexane were found to almost coincide with those
for CCl4 under all examined range of concentrations and RH. By an increase of humidity from 50% RH to
80% RH, the cartridges showed significant shortening of breakthrough times for both of CCl4 and
cyclohexane, but the susceptibility of the breakthrough time of cyclohexane to humidity was also similar to
that of CCl4. It was, therefore, concluded that cyclohexane can be.recommended as the aiternative vapor of
CCi4 for testing the breakthrough times of gas mask cartridges and canisters in the National Approval Test.

Effects of sarin on the nervous system in rescue team staff members and police
officers 3 years after the Tokyo subway sarin attack
Yuji Nishiwaki', Kazuhiko Mackawd’, Yasutaka Ogawa’, Nozomu Asukai’, Masayasu Minami® , Kazuyuki
Omae' and the Sarin Health Effects Study Group
Environ Health Perspect 109, 1169-1173, 2001.

Although the clinical manifestations of acute sarin poisoning have been reported in detail, no
comprehensive study of the chronic physical and psychiatric effects of acute sarin poisoning has been carried
out. To clarify the chronic effects of sarin on the nervous system, a cross-sectional epidemiologic study was
conducted 3 years after the Tokyo subway sarin attack. Subjects consisted of the rescue team staff members
and police officers who had worked at the disaster site. Subjects consisted of 56 male exposed subjects and
52 referent subjects matched for age and occupation. A neurobehavioral test, stabilometry, and measurement
of vibration perception thresholds were performed, as well as psychometric tests to assess traumatic stress
symptoms. The exposed group performed less well in the backward digit span test than the referent group in
a dose-effect manner. This result was the same after controlling for possible confounding factors and was
independent of traumatic stress symptoms. In other tests of memory function, except for the Benton visual
retention test (mean correct answers), effects related to exposure were also suggested, although they were
not statistically significant. In contrast, the dose-effect relationships observed in the neurobehavioral tests
(psychomotor function) were unclear. None of the stabilometry and vibration perception threshold
parameters had any relation to exposure. Our findings suggest the chronic decline of memory function 2
years and 10 months to 3 years and 9 months after exposure to sarin in the Tokyo subway attack, and further’
study is needed.

! Departrnent of Preventive Medicine and Public Health, School of Medicine, Keio University;
Departmem of Traumatology and Cr;t;cal Care, Graduate School of Medicine, University of Tokyo;
*National Institute of Industrial Health, * Department of Social Psychiatry, Tokyo Institute of

Psychiatry; and 5 Department of Hygiene and Public Health, Nippon Medical School.

Moderate alcohol consumption depressed urinary 8-0x0-7,8-dihydro-2'-deoxyguanosine
resulting from induction of uric acid

Rie Yoshida', Izuru Shigji®, Akiko Kishida® and Yasutaka Ogawa'

Ind Health 39, 322-329, 2001.

Recent studies suggest that moderate alcohol consumption is associated with a low risk of cancer,
coronary heart disease, and other diseases. Most of these diseases are considered to be related to the action of
reactive oxygen species (ROS) at certain stages of disease progression. However, considerable evidence
exists indicating that ethanol generates ROS in vivo. Thus, the reduced risk of disease as a result of alcohol
consumption seems to contradict evidence suggesting the induction of ROS by ethanol. In the present study,
we investigated whether oxidative stress was induced in moderate alcohol drinkers. We measured the total
urinary biopyrrins and 8-hydroxydeoxyguanosine (8-OHdG) levels as a systemic oxidative stress marker
and an oxidative DNA damage marker, respectively. Serum uric acid was also measured as an
alcohol-induced antioxidant. We compared total urinary biopyrrins and 8-OHdG levels among groups with
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different alcohol habits. The results showed that total biopyrrins levels increased with the amount of alcohol
consumed, but that the level of 8-OHdG significantly decreased with the amount of alcohol consumed. The
decrease in 8-OHAG levels seemed to be associated with increasing levels of uric acid. Judging from the
increasing leve! of total biopyrrins, alcohol may induce ROS. ROS may then cause cell damage in liver, as
suggested by the positive correlation between the total biopyrrins levels and the serum GOT, GPT, and
gammaGTP levels. However, since ROS may be more effectively counteracted by uric acid in organs other
than the liver, DNA damage may be suppressed rather than induced. Accordingly, moderate alcohol
consumption seems to have the overall effect of reducing DNA damage, as shown by the decrease in urinary
8-OHdG levels observed in our study.
! National Institute of Industrial Health; ? Shino-Test Corporation; and ? Kitasato University.

In isolated DNA, formamidopyrimidine-DNA glycosylase-sensitive sites determined
by electrophoresis correspond to the amount of 8-oxo-7,8-dihydro-2"-deoxyguanosine
by HPLC-ECD

Rie Yoshida', Yasutaka Oga::rwar‘r and Sinnosuke Takayanagi’
Mutat Res 494, 35-61, 2001,

Several methods have been developed for determining the amount of 8-oxo-7,8-dihydro-2'-
deoxyguanosine (8-0xodG) in DNA. In the present study, we compared an electrophoretic method that
uses formamidopyrimidine-DNA glycosylase (FPG protein) with a HPLC-ECD method. Firstly, we
produced 8-oxodG in lambda DNA with methylene blue and visible light and cleaved it in one-half of the
modified DNA enzymatically with FPG protein. Then, we determined the number of FPG protein-sensitive
sites by electrophoresis (Y) and the number of 8-0xodGs by HPLC-ECD (X) per 10(5)dG of isolated
DNA. Simple regression analysis of the data showed Y=1.07X+1.52 to be the most likely relationship. The
correlation coefficient was 0.97. The values obtained by the two methods were very similar. This result is
noteworthy because the number of FPG protein-sensitive sites determined by other methods have not yet
come close to the number obtained by HPLC-ECD. Thus, this method might be more quantitative than other
methods that measure FPG protein-sensitive sites. Another reason this electrophoresis method might be more
useful than HPLC-ECD is that we can determine some other types of oxidative DNA damage well, by
changing the DNA glycosylase.

! National Institute of Industrial Health; and* Toho University School of Medicine.

Urinary 8-oxo-7, 8-dihydro-2’-deoxyguanosine and biopyrines level among
construction workers with asbestos exposure history
" Rie Yoshida', Yasutaka Ogawa', Fzuru Shioji’, Xiaozhong Yi', Eiji Shibata’, Ippei Mori', Hitoshi Kubota',
Alkiko Kishida' and Naomi Hisanaga'
Ind Health 39, 186-188, 2001.

It has been suggested that oxidative stress is associated with the cancers caused by asbestos. Since
construction workers are sometimes exposed to low levels of asbestos, we investigated whether oxidative
stress was elevated in construction workers who had been exposed to low levels of asbestos. The subjects
were 48 Japanese construction workers. The defined asbestos-exposed group consisted of subjects who had
the history of suspected exposure to asbestos and were diagnosed to have irregular opacities or pleural
plaques. We measured the amount of 8-oxo0-7, 8-dihydro-2'-deoxyguanosine (8-oxodG) and biopyyrins in
the urine of the subjects. The results showed that 8-oxodG and biopyyrins levels in the defined
asbestos-exposed group were higher, although they were not statistically significant, than those in the control
group. In addition, the urinary 8-0xodG levels tended to correlate positively with the duration of suspected
exposure to asbestos. These results suggest that even low-level asbestos exposure may induce oxidative
stress and that the resulting’s the oxidative stress might be related to lung cancer in construction workers.

! National Institute of Industrial Health; * Shino-Test Corporation; 3 Nagoya University School of
Health Sciences; and ” Kitasato University.

150



Influence of 2-bromopropane on reproductive system --- Short-term
administration of 2-bromopropane inhibits ovulation in F344 rats
Soichiro Sekiguchi], Goro Asanoz, Megumi Suda ! and Takeshi Honma '
Toxicol Ind Health 16, 277-283, 2000,

The present study was performed to investigate the toxic effects of 2-bromopropane (2BP) on the
female reproductive system. Female F344 rats were administered 2BP (500 or 1000 mg/kg, ip.) at
intervals of 2 or 3 days for 15-17 days. The body weights were measured and estrous stages were observed
throughout the experimental period. Ovulation, organ weights, ovarian histology, and blood biochemistry
were investigated on the terminal day of the experiment. Uterine weights in rats treated with 2BP were
significantly lower than those in control animals. Body, liver, kidney, and adrenal weights in 2BP-treated
rats showed no significant differences from control values. 2BP treatment prolonged estrous cycles and
decreased the number of ovulated ova in spontaneous ovulation. In addition, histological examinations
showed that the preovulatory follicles in the ovary were altered markedly in 2BP groups. These results show
that even in short-term treatment, 2BP injured the ovary, particularly the preovulatory follicles. It appears
that these damages of the preovulatory follicles induced by 2BP reduced the numbers of spontanegusly
ovulated ova in female F344 rats. )

! National Institute of Industrial Health; and? Nippon Medical School.

Lung lesions induced by intratracheal instillation of vanadium pentoxide
powder in rats

Tadao Toya, Kazuo Fukuda, Mitsutoshi Takaya and Heihachiro Arito

Ind Health 39, 8-15, 2001.

To clarify acute toxicity and histopathological changes in the lung after exposure to V205 powder, rats
(8D, male, n=66) were observed for 4 weeks after an intratracheal administration of V205 powder
(geometric mean diameter 0.31 microm, geomertic standard deviation sigmag=2.19) at three doses (.88,
3.0, 13.0 mg/kg body weight). The histopathological lung lesions were developed dose-dependently, and
characterized by exudative inflammation, injury of alveolar macrophages, and sweiling and mucous
degeneration in the broncho-bronchiolar epithelia. Growth rate of the V205 powder-instilled rat was also
retarded dose-dependently. The V205 powder used was composed of not coagulated but well dispersed
particles consisting of vanadium pentoxide of more than 99.8% (w/w) with vanadium tetraoxide of Jess
than 0.2%. The V205 powder was found to be 8 times more soluble in an artificial biological fluid
"Gamble's solution" than in a pure water. From the present findings as well as those from the related
literature, it was inferred that the histopathological lesions induced by the intratracheally instilled V205
powder are caused not only by the V205 particles per se but also by vanadium ions dissolved from the
particles into the lung fluid.

Experimental study of environmental temperature and infrared exposure as a
risk factor for human cataract formation

Masami Kojima', Tsutomu Okuno®, auho Hatd' and Kazuyuki Sasaki’

Association for Research in Vision and Ophthalmology. Florida, Invest Ophthal Vis Sci 42, s14, 2001.

Purpose. According to the epidemiological surveys we performed in Japan, Singapore and Iceland, there
is a significant higher prevalence of cataract in tropical regions. Environmental temperature and infrared
irradiation were investigated as risk factors for cataract formation, Methods. 1) Temperature effects: Brown
Norway rats were divided into 2 groups: a high temperature (35 ° C) breeding group and a room
temperature (24 °C) group. Rats from both groups were further divided into a normal control group,
diabetic group, and UV-B irradiation group. 2) Infrared light exposure effects: Infra-red light was filtered
from a 500 W Xenon lamp. The right eye of the rabbits were exposed to 7.4 or 19.4 mW/cm® for 5 hours. 3)
Infra-red laser exposure effects: The right eye of the rabbits were exposed to YAG laser (112, 337, 3941
mW/em?® ) of COslaser (86,910, 51297 mW/ecm® ) for 5 minutes. A slit lamp microscope and an anterior
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eye segment analysis system (EAS-1000) were used to evaluate lens changes. Resuits. 1) The light
scattering of the lenses in the normal and UV groups gradually increased. Both the normal and UV groups in
the 35 ° C condition showed higher light scattering than that of the 24 * C condition 3 weeks after the start of
the experiment. In contrast, the DM group in the 35 ° C condition showed slower cataract progression than
that.of the DM group in the 24 ° C room temperature. 2) Infra-red light exposure effects: Transitory corneal
edema and corneal epithelial cell damage were observed just after exposure. The YAG laser group transitory
changes in the corneal epithelial and retinal damage, with recovery within 1 month after the exposure. The
910, 51297 mW/cm® CO, exposure group developed severe corneal edema immediately after exposure, but
the lenses showed no change. Conclusions. The possible cause of the high prevalence of nuclear cataract in
tropical areas may not be the acute high temperature or infra-red effects, but seems to be the chronic effects
of environmental temperature in combination with infra-red light.
! Kanazawa Medical University; and * National Institute of Industrial Health.

Airborne fiber concentration and size distribution of mineral fibers in area with
serpentine outputs in Aichi Prefecture, Japan _

Kiyoshi Sakai', Naomi His’anagaz, Norihiko Kohyamaz, Eiji Shibata® and Yasuhiro Takeuchi’

Ind Health 39, 132-140, 2001.

Airborne fiber concentrations and size distributions of both asbestos and nonasbestos fibers were
determined at property boundaries of 4 serpentinite quarries producing crushed stone (quarry property
boundary), 10 sites within 10 km of the area with serpentinite outcrops (serpentinite area), and 2 sites in
areference area. The asbestos was identified in 7 rock and 3 soil samples collected in the serpentinite area.
The geometric means of airborne concentrations of asbestos and nonasbestos fibers longer than 0.2 microm
in length were: 384 and 447 fibers/liter (f/L) in the quarry property boundary (in operation), 12 and 124
f/L in the quarry property boundary (in closed), 5 and 103 fibers/liter in the serpentinite area, and less than
2 and 59 fibers/liter in the reference area, respectively. There was a significant difference in airborne
concentrations of both asbestos and nonasbestos fibers among the areas. Ttremolite/actinolite were found
with chrysotile in the stones. Airborne concentrations of tremolite/actinolite were higher than those of
chrysotile at the quarry property boundary and in the serpentinite area. Tremolite/actinolite were also found
in the soils. There was no significant difference among the areas in the arithmetic means of fiber size
distribution of both asbestos and nonasbestos fibers.

! Nagoya City Public Health Research Institute; ? National Institute of Industrial Health; I Nagoya
University School of Health Science; and ? Nagoya University Graduate School of Medicine.

Estimation of fibrous aerosol deposition in upper bronchus based on
experimental data with model bifurcation

Toshihiko Myojo and Mitsutoshi Takaya

Ind Health 39, 141-149, 2001.

Lung deposition of fibrous aerosol was studied by using a model of the lung bifurcation with dimensions
based on the symmetric model A of Weibel. The fibrous aerosols were introduced to the model under steady
inspiratory flow conditions. Glass fibers depositing in the daughter tubes and these escaping from them were
observed under a scanning electron microscope (SEM). The deposited fractions were calculated for each
length and diameter using a bivariate lognormal distribution. In this study the authors propose empirical
equations to estimate total deposited fractions of fibrous aerosol at upper bronchi. The dimensionless
relationship among deposited fractions Fd, Stokes number St for randomly-oriented fibers and interception
parameter | were used to estimate the deposited fraction at arbitrary position in the upper bronchi. The
calculation procedure for Fd(St,I) consists of two steps: the determination of the four deposited fractions,
Fdn for each In (n=1-4) followed by interpolation or extrapolation from Fdn to find the deposited fraction
Fd at a given I. With this procedure, it is possible to determine the deposited fraction Fd in the range of 2 x
10(-3)<St<5 x 10(-2) and 5 x 10(-4) <I<5 x 10(-2}. Penetration from the trachea to the 10th generation of
lung bifurcation was calculated for several cases of fiber diameter, length and flow rate. In the case
corresponding to an inspiration of 500 ¢m3 air at a constant rate for 2 s, more than half of the fibers with a

152



length of 100 um and diameter of 3 pm are deposited at upper bronchi but more than 90% of fibers of the
same length and 1 pm in diameter pass through the region.

Ultraviolet radiation emitted by CO; arc welding
Tsutomu Okuno, Jun Ojima and Hiroyuki Saito
Ann Occup Hyg 45, 597-601, 2001.

The arcs associated with arc welding emit high levels of ultraviolet radiation (UVR), and this often
causes acute injuries in the workplace, particularly photokeratoconjunctivitis. It is important to know the
ievel of UVR emitted by arc welding under various conditions, as this information will help in evaluating
potential UVR hazards in welding workplaces and taking protective measures against it. In this study, the
ACGIH effective irradiance for UVR was measured experimentally for CO(2) arc welding in order to
evaluate its UVR hazards. A welding robot was used in the experiment in order to realize reproducible and
consistent welding operations. The effective irradiance at 1 m from the arc was in the range 0.28-7.85 W/m
(2) (28-785 microW/cm(2)) under the study conditions. The corresponding permissible exposure time per
day is only 4-100 s, suggesting that UVR from CO(2} arc welding is actually hazardous for the eye and
skin. It was found that the effective irradiance is inversely proportional to the square of the distance from the
arc, is strongly dependent on the direction of emission from the arc with a maximum at 50-60 degrees from
the plate surface, and tends to increase with welding current.

Involvement of Bcl-2 family genes and Fas signaling system in primary and
secondary male germ cell apoptosis induced by 2-bromopropane in rat
Xiaozhong Yu', Hisaye Kubotd', Rui-Sheng Wang', Junzo Saegusa', Yasutake Ogawal, Gaku Ichihard’,
Yasuhiro Takeuchi® and Naomi Hisanaga'
Toxicol Appl Pharmacol 174, 35-48, 2001.

Epidemiological surveys and animal experimental studies suggest that exposure to 2-bromopropane
(2-BP) could result in reproductive and hematopoietic disorders. The objectives of this study were to
investigate the role of apoptosis in 2-BP-induced testicular toxicity and whether this process involves Bcl-2
family genes and the Fas signaling system. Rats were injected percutaneously with 1350 mg/kg 2-BP for 1 to
5 days and then were euthanized at 6 or 12 h after one dose, 6 h after two, three, or five doses, and 2 or 9
days after the final treatment. Light and electron microscopic analyses, TUNEL staining of DNA fragments,
agarose gel electrophoresis of low-molecular-weight DNA, and Western blotting analysis of Bcl-2 family
proteins and Fas receptor and ligand were conducted. Two-day treatment resulted in selective degeneration
of spermatogonia with marked nuclear chromatin condensation. DNA ladder formation on the agarose gel
further validated the findings of TUNEL-stained apoptotic cells.. The percentage of apoptotic-positive
tubules and apoptotic cell index increased time dependently. 2-BP treatment resulted in two distinct
morphological changes: an immediate effect on spermatogonia and secondary apoptosis of spermatocytes 9
days after treatment. Downregulation of Bcl-2 after the first or second injection of 2-BP and upregulation of
Bax after the first treatment contributed to the initiation of primary apoptosis of spermatogonia. Expression
of FasL was inhibited while expression of Fas increased after the 2-BP treatment and remained at levels
about two times of the control. However, it increased about sixfold of the control by day 9 after final
injection, which contributed to the induction of secondary apoptosis of spermatocytes. Our results indicate
that 2-BP resulted in apoptotic death of testicular germ cells and that this process involves the Bcl-2 family
genes and the Fas signaling system,

! National Institute of Industrial Health; and * Natoya University Graduate School of Medicine.

Negative regulatory role of Spl in metal responsive element-mediated
transcriptional activation

Yasumitsu Ogra", Kaoru Suzuki", Pengfei Gong’, Fuminori Otsukd’ and Shinji Koizumi'

J Biol Chem 276, 16534-16539, 2001,

Transcription of mammalian metallothionein {MT) genes is activated by heavy metals via multiple
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copies of a cis-acting DNA element, the metal-responsive element (MRE). Our previous studies have
shown that certain MREs of the human MT-IIA gene (MREb, MREc, MREd, and MRE{) are less active
than the others (MREa, MREe, and MREg) . Gel shift analysis of HeLa cell nuclear proteins revealed that
whereas the active MREs strongly bind the transcription factor MTF-1 essential for metal regulation, the less
active MREs bind another distinct protein, MREb-BF. This protein recognizes the GC-rich region of MRED
rather than the MRE core required for MTF-1 binding. All the MREs recognized by MREb-BF contain the
CGCCC andfor CACCC motif, suggesting that the MREb-BF*MRE complex contains Spl or related
proteins. Supershift analysis using antibodies against Spi family proteins as well as gel shift analysis using
the recombinant Spl demonstrated that Sp1 represents the majority of MREb-BF activity. An MREb mutant
with reduced affinity to Spl mediated zinc-inducible transcription much more actively than the wild-type
MREb. Furthermore, when placed in the native promoter, this mutant MREb raised the overall promoter
activity. These results strongly suggest that Sp1 acts as a negative regulator of transcription mediated by
specific MREs,

! National Institute of Industrial Health; and * Department of Enviranmental Toxicology, Faculty of
Pharmaceutical Sciences, Teikyo University.

A comparison of vibration magnitudes on the tool with different subject
according to the ISO 8662-7 standard
Yoshichika Shida’, Yoshiyuki Nakagawa', Masaomi Okuno', Setsuo Maeda® and Yoshiharu Yonekawa®
Ind Health 39, 255-268, 2001.

Recently, ISO has defined the guidelines for the evaluation of the measurement and exposure limits of
hand-transmitted vibrations at the handle of hand-held portable power tools. In a measurement of vibrations
at pneumatic impact wrenches that tighten and remove screws. ISO 8862-7 standard: 1997 and ISO 5349
standard: 1986 are set as international standards. In order to make an exact measurement of the quantities of
vibrations exposed to the hand-arm system of a human body, ISO 8662-7 gives specifications to a
measurement device and a loading device. As to a measurement device, for instance, the mass, installation
method etc. of transducers and mechanical filters are defined. In addition, it specifies with each tolerance the
working conditions of a pneumatic tool, the number of revolutions of socket in a loading device, the feed
force, the number of subjects, and such an evaluation method as how to decide a declaration value of
vibrations. These specifications give toolmakers a comparative measurement of vibration values of their
tools before shipment. Meanwhile, although the measurement condition described in ISO8662-7: 1997 is that
skilled operators conduct vibration measurement, no provisions as to operators are made in detail. Hence,
this study focuses its concern on ambiguous work experience years in measuring vibrations of the tools in
conformity with ISO 8662-7, and hereby the effect of years of work experience upon measurement values is
considered and at the same time a knowledge of how to select operators is made clear.

! KUKEN Co., Ltd.; and* National Institute of Industrial Health.

A new approach to assess low frequency noise in the working environment
Yukio Takahashi, Yoshiharu Yonekawa and Kazuo Kanada
Ind Health 39, 281-286, 2001.

To assess high-level low frequency noise in the working environment, adverse extra-aural effects caused
by the noise should be taken into account. The human body vibration induced by low frequency noise,
'noise-induced vibration', was measured on the body surface and the equal-acceleration level contours of the
vibration were tentatively estimated. With these contours, we can predict the magnitude of noise-induced
vibration at every measuring position on the body surface. This is helpful in relating the total dosage of low
frequency noise with the physical symptoms caused by the noise. But some important points in the contours
remain to be investigated and improved. When these points are dealt with, the equal-acceleration level
contours will be useful for assessing high-level low frequency noise in the working environment from the
standpoint of predicting the adverse extra-aural effects.
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Benefits analysis of nitrogen dioxide control programmes: A case study of
Chiyoda-ku, Tokyo

A Scott Voorhees', Ryoji Sakai', Shunichi Araki’, Hajime Sato’ and Akiko Otsu'

J Environ Planning Management 44 (2), 149-165,2001.

The objectives of this case-study were to apply a benefits valuation method to assess the economic
benefits of past environmental policies relating to nitrogen dioxide (NO,) in Chiyoda Ward (Chiyoda-ku),
Tokyo, and to validate the results by comparing them with results obtained by other researchers. Our point
estimates of the numbers of additional cases of respiratory illness which would have occurred had there been
no NO; pollution control were 110 000 cases of phlegm in adults (population 35 910) and 71 000 cases in
workers {population 23 143), and 16 000 cases of lower respiratory illness in children aged 5-12 years
(population 2812) during a -year period. Our point estimate of medical costs in adults and children plus
the cost of lost wages for workers and working mothers was ¥6.2 billion (US$52 million}. For duration of
illness and medical treatment costs, and certain illness occurrence rates, our estimated and calculated values
fell within the range of values reported by other researchers. For lost wages among sick workers and working
mothers, and some other rates of illness, our estimated values were higher. Overall, our results appear more
likely to be underestimates than overestimates due to several unquantified benefits. Our calculations of
health impacts avoided suggest that pollution control policies successfully prevented a large expense to the
society in extra medical care and [ost work time.

! Department of Public Health and Occupational Medicine, Graduate School of Medicine, University of
Tokyo; and’ National Institute of Industrial Health.

Social life factors for the mortality from non-motor-vehicle accident
Yoshiyuki Hotta', Shunichi Araki’, Hajime Sato' and Kazuhito Yokoyama'
Jap J Occup Med Traumatol 49, 156-163, 2001.

To clarify major social life factor affecting the mortality from non-motor-vehicle accident (NMA), we
analyzed the effects of wide variety of social life indicators (20 variables) on age-specific and age-adjusted
mortality rate from NMA in 47 prefectures in Japan. The analysis was conducted three times at 5 years
interval (i.e. in 1980, 1985 and 1990) by stepwise regression analysis after classification of the indicators
by factor analysis. The major social risk factors, identified were as follows: (1) urbanization/high income
inversely related to mortality from NMA for persons 5-14 and 25-64 years men, and all men {standarad
population}; (2) young population inversely related to that for men aged 45 years and above and women
aged 65 years and above, and all men and women (standard population). Both for males and females, the
mortality was higher in 0-4 and 65-years. The mortality of males approximately reached twice of females.

! Department of Public Health and Occupational Medicine, Graduate School of Medicine, University of
Tokyo; and’ National Institute of Industrial Health.

Decreases of natural killer cells and T-lymphocyte subpopulations and
increases of B lymphocytes following a 5-day occupational exposure to mixed
organic solvents accident

Takeshi Tam‘gawaf, Shunichi Araki®, Akinori NakataI,Kazuhito Yokoyamai, Tadashi Sakai® and Susumu

Sakurai®

Arch Environ Health 56, 443-448, 2001.

The authors examined the effects of organic solvents on lymphocyte subpopulations in blood. Natural
killer and T-lymphocyte subpopulations and B (CD19+) -lymphocytes were measured with flow cytometry
in 16 male rotogravure printers on a Friday and on the following Monday. Numbers of all 3 subpopulations
of natural killer cells (i.e., CD57+ CD16+, CD57- CD16+, and CD57- CD16- cells), 2 subpopulations of T
lymphocytes (CD4+ CD45RA+ and total CD8+ cells), and total lymphocytes on Friday were significantly
fewer than those found on the following Monday. Conversely, the number of B lymphocytes on Friday was
significantly larger than the number on Monday. The number of B lymphocytes was significantly correlated
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with blood toluene levels on Friday. The alteration in the number of CD57+ CD16+ NK cells from Friday to
the following Monday was correlated inversely with the corresponding change in exposure level of toluene
on Friday. The authors suggest that the effects of mixed organic solvents (primarily toluene) are
recoverable decreases of natural Killer cells and T lymphocytes and increases in B lymphocytes.

Departmenr of Public Health and Occupatzonal Medicine, Graduate School of Medicine, University of
Tokyo; * National Institute of. Industrzal Health; * Center for Occupational Medicine Tokyo Rosai
(Labour Accident)Hospital ; and * Department of Central Laboratory University of Tokyo Hospital
Faculty of Medicine.
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4. Proceedings of International Scientific Meetings

Thermal perceptwn testing for vibration-induced nerve dysfunction
Hisataka Sakakibara', Setsuo Maeda® and Yoshiharu Yonekawa®
Proceedings of 9th Japan Group Meeting of Human Response to Vibration, p71-82, 2001.

The present study was conducted to ascertain the usefulness of thermal perception testing in the
evaluation of vibration-induced nerve dysfunction. Thermal (warm and cold) thresholds were examined
using an aesthesiometer on the index fingers of both hands of 10 patients with hand-arm vibration syndrome,
36 workers exposed to hand-transmitted vibration, and 10 healthy controls. Vibrotactile thresholds at 125 Hz
and pain thresholds were also measured on the index fingers. Both warm and cold thresholds more severely
deteriorated in the patients than in the controls. Thermal thresholds were likely to be deteriorated with
advanced nerve impairment. Likelihood ratios of thermal testing were significantly high between the patients
and the controls. For vibration-exposed workers with elevated vibrotactile and pain thresholds, the ratios
were also significantly high, particularly in the neutral zone. The present study indicated that thermal testing
can be useful to evaluate small sensory nerve fiber dysfunction in vibration-exposed subjects, and the neutral
zone may be a sensitive indicator in vibration-exposed workers who may have slight or mild nerve
impairments.

! Nagaya University School of Health Science; and ? National Institute of Industrial Health.

Thyroid function of growth-retarded mice
Kenichi Kobayashi® ?, Mirei Sato’, Tetsuya Kobayashi® and Takeo Machida®
Pers Comp Endocrinol 385-390, 20601,

Growth-retarded (grf) mice have congenitally inherited hypothyroidism. To define the thyroid defect in
gr/grt mice, we investigated the responsiveness of the thyroid gland to TSH and signal transduction agents,
the TSH receptor (TSHr) gene expression and the TSH binding to TSHr. Levels of cAMP in the thyroid
gland of grt/grt mice were not stimulated by TSH treatment in vivo and in vitro, althoigh other agonists,
forskolin and cholera toxin {(CTX), were capable of activating the G-protein-coupled adenylate cyclase
(AC) pathway. RT-PCR analysis showed the expression of TSHr mRNA in grt/grt thyroid glands. The
specific binding sites in the grt/gr¢ thyroid were saturable, and the total binding site was reduced in number
as compared to that of the normal gland. Scatchard plot analysis revealed no significant difference in TSH
binding affinity between grt/grt and normal mice. These results suggest that TSH does bind to its receptor
mcapable of activating the second messenger 51gna11ng pathway in the thyroid gland of gr¢/grt mice.

! National Institute of Industrial Health; and Department of Regulation Biology, Faculty of Science,
Saitama University.

A study of combined effects of noise and vibration on workers using portable
brush-saws in Okinawa — Part 1: Vibration of portable brush-saws —

Makoto Arz'izumi‘r, Kui-Cheng Zheng’, Yukio Takahashi’ and Setsuo Maeda’

Proceedings of 9th Japan Group Meeting of Human Response to Vibration, p11-20, 2001,

In Okinawa, a subtropical area, there are professional bush cleaning workers using portable brush-saws as
cleaning tools. The purpose of this study was to clarify the levels of vibration and noise to which the workers
exposed when they operated portable brush-saws, and to make suggestion to improve the working conditions
when the workers are operating. This article (Part 1) reports the exposure levels of hand-transmitted
vibration. The vibration acceleration on the hand-held tools was measured with a triaxial accelerometer,
B&K Type 4326, and was analysed with HVLab system. The total triaxial vibration acceleration was 4.78 —
6.82 r.m.s. The level of vibration acceleration was higher when a nylon-string blade was used in operation
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compared to a metal-disk blade was used. On the basis of the mean values of triplicate measurement of
triaxial vibration acceleration, the acceptable times per day for a worker operating the portable brush-saws
are estimated as less than 60 minutes in some cases of vibration exposure levels according to the
recommendation of the recommended occupational exposure limits (OELs) fo the Japan Society for
Occupational Health (JSOH). Judging from the characteristics and the exposure levels of hand-transmitted
vibration and noise and the physical conditions of the workers, we suggest that it is necessary to improve the
workmg conditions when the workers operate with the portable brush-saws.

! Deaprtment of Preventive Medicine, Faculty of Medicine, Univeristy of the Ryukyus; and’ National
Institute of Industrial Health.

A study of combined effects of noise and vibration on workers using portable
brush-saws in Okinawa — Part 2: Combined effects of noise and vibration —
Yukio Takahashil, Setsuo Maedal, Kui-Cheng Zheng2 and Makoto Ariizumi2
Proceedings of 9th Japan Group Meeting of Human Response to Vibration, p21-34, 2001.

The exposure of a portable brush-saw operator in Okinawa to noise and hand-transmitted vibrations were
tentatively measured. We found that the operator was exposed to bilaterally asymmetrical noise. The
equivalent continuous A-weighted sound pressure level, which depended on the type of cutting blade the
operator used, was found to be equal to or lower than 90 dB(A) with a metal-disk blade, and equal to or
higher than 94 dB(A) with a nylon-string blade. The vibration total value, which was measured on the right
handle of the portable brush-saw, was found to be larger than 6.5 m/s’(r.m.s.). These results suggested that
an operator who is not wearing a hearing protector should not operate a portable brush-saw for over 30
min/day. In addition, it was found that the operator tested might be at risk of suffering from bilaterally
asymmetrical noise-induced hearing loss.

! National Iinstitute of Industrial Health; and ° Department of Preventive Medicine, Faculty of Medicine,
University of the Ryukyus.

Effects of vibration source characteristics on whole-body vibration perception
thresholds

Riei Ishida' and Setsuo Maeda®

Proceedings of Internoise 2001, p1089-1094, 2001.

In order to clarify the effect of vibration sources on whole-body vibration perception, the frequency-
weighted vibration acceleration values with Wd, Wk (ISO 2631-1), Wb (BS 6841), Wg (JIS C 1511)
and Wm (ISO 2631-2) frequency weighting in various buildings have been examined. The’
frequency-weighted vibration acceleration values have then be compared with a scale of vibration perception
according to the BS 6841 and ISO 2631-1 standards. As the spectral properties of building vibration, which
depends upon the characteristics of vibration sources such as road classification, loading situation and
running speed and the dynamic characteristics of buildings, its effect on the threshold of whole-body
vibration perception is also discussed.

g Deapriment of Urban Environment Systems, Faculty of Engineering, Chiba University ; and * National
Institute of Industrial Health.

A study of effect of hand-arm vibration exposure on manual dexterity
Setsuo Maeda and Yoshiharu Yonekawa
Proceedings of 9th Japan Group Meeting of Human Response to Vibration, p35-42, 2001.

This preliminary study reports results of an investigation into the short-term effects of hand tool vibration
on manual dexterity by using FD (Finger Dexterity) Board which made by the Ministry of Labour in Japan.
The hand-transmitted vibration was applied with a simulated hand tool to the right hand of five male subjects
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with five different conditions. The time of manual dexterity of FD board was measured before and after
vibration exposure. As a result, the time difference following vibration exposure was different with
frequency. The result demonstrated that FD board may be able to use the assessment of manual dexterity
before and vibration exposure.

Whole-body vibration perception thresholds with different postures
Setsuo Maeda", Yoshiharu Yonekawa", Nobuhisa Okamoto{ Yoshihiro Hirao® and Akinori Yokotd®
Proceedings of Internoise 2001, pl015-1020, 2001

This paper presents the results of laboratory experiment concerned with perception thresholds for
whole-body vibration on standing, sitting on the floor, sitting on the seat and recumbent subjects. The
method of adjustment by subjects was used in this experiment. They adjusted the magnitude of the stimulus
vibration, using 10-turn potentiometer which had no cue marks, until they could “just feel” the vibration.
They repeated to increase or to decrease the vibration magnitude by using potentiometer until they could just
feel the vibration. The experimenter red the vibration magnitude when subject could just feel the vibration
and said “just feel” to the experimenter. Subject and experimenter repeated the three times of the same above
procedure. The mean of the three readings was taken as the perception threshold. Thresholds of subjects
exposed 1o x-, y- and z-axis sinusoidal vibration from 1 to 80 Hz were determined for four different postures.
It was clear that the threshold curves, as a function of frequency, had different characteristics in the different
postures.

! National Institute of Industrial Health; * Kobayashi Institute of Physical Research; and® Rion Co.,
Ld.

Work compm‘er Jfor prevention of whole-body vibration exposure
Setsuo Maeda', Yoshimasa Nomurd’® and Yoshio Hori’
Proceedings of 9th Japan Group Meeting on Human Response to Vibration, pl184-190, 2001.

A system (Work Computer) for evaluating the vibration exposure level and for informing the residual
time for the health prevention (Low back pain) according to the whole-body vibration exposure to the
workers sitting on the drivers seats is proposed in this paper. This Work Computer composed of a seat
accelerometer and battery powered electric indicator device or lap top computer. A seat accelerometer is
mounted on the seat according to the ISO 2631-1 standard. This Work Computer can show the exposure
level, the elapsed time after sitting on the driver seat, the residual time until the work limit according to the
vibration exposure health limit of ISO 263 1-1 standard.

! National Institute of Industrial Health; and *Advanced System Sales Department, IMV Corporation,

The measurement of vibration level in dental vibratory equipment and its effect
on peripheral functwn in healthy volunteers

Tetsuya Ishitake’ , Mihoko Mori' , Ryo Noguchi , Hideo Ando' , Setsuo Maeda’, Yukio Takahashi’ and

Yoshiharu Yonekawd’ .

Proceedings of 9th Japan Group Meeting of Human Response to Vibration, pI-5, 2001.

To evaluate high-frequency component of dental vibratory tools which dentists used in their dentistry, the
measurement of vibration level of two vibratory tools were examined. And we studied the effect of
high-frequency vibration on peripheral function in healthy volunteers. We observed the high-frequency
component over 1,000 [z in both teols. For air-turbine tool, the highest peak of PSD was at 5,700 Hz. It
corresponded to the main frequency of air-turbine. On the other hand, the peak frequency (660Hz) less
than 1,000 Hz was observed for the microengine. It also reflected the basic frequency of this tool. The
vibrotactile threshold increased at immediately after vibration exposure, but it was not statistically significant.
Heat pain threshold at three measurement points were not almost different. There were some high-frequency
components over 1,000 Hz in the analysis of dental vibratory tools. In our experimental exposure to an acute
high-frequency vibration of 2,000 Hz, there were not significant changes in peripheral function such as
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vibrotactile and heat pain thresholds.
! Deaprtment of Environmental Medicine, Kurume Univeristy School of Medicine; and ? National
Institute of Industrial Health,
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5. Abstracts in International Scientific Meetings

Suicide from overwork in Japan

Lumie Kurabayashi

Symposium Andorra 2001, Transcultural psychiatry section — WPA world congress of psychiatry, p20,

2001.

The number of people who committed suicide has been remarkably increasing in Japan recently. In 1998,
nearly thirty-three thousand persons committed suicide, while average number of suicide in previous ten
years was twenty-two thousand per year. Especially, the suicide of middle-aged and older men has been
increasing in number. Causes for the increase still remain unknown.

Among suicide cases, one of the big topics to which mental health professionals pay attention is
"karo-jisatsu". Karo means overwork. Jisatsu means suicide. Karo-jisatsu is suicide based on depressive state
due to overwork.

There seem to be common characteristics among karo-jisatsu cases.

1) The majority of victims were men.

2) They were extremely diligent workers whose lifestyle was almost totally affected by their work.

3)Prior to the onset of psychosomatic and depressive symptoms, there was a period of heavy workload.

4) Not enough social support was provided to them at workplace.

Suicide cases used to be very difficult to be recognized as labour accidents, because they were regarded
as the result of employees having chosen to kill themselves of their own will. Now the ways of judging these
cases are changing. In 1999, the Ministry of Health, Labour and Welfare in Japan made public the first
written standard of karo-jisatsu.

To prevent karo-jisatsu, three approaches are recommended in workplace.

1) To reduce job stressors;

2) To support each employee to increase his/her tolerance to job stressors; and

3) To take care of employees who are at risk of falling into depressive state.

Further studies are necesarry on the characteristics of karo-jisatsu from the cultural point of view.

Ergonomic aspects of introduction of IT into schools in Japan
Susumu Saito
Workshop on “Children and Information Technology”, Johns Hopkins University, Report of Symposium,
2001. ‘ ‘

http://'www_jhsph.edu/cithr/

Research strategy for industrial health in the 21st century

Takeshi Honma

The 13th China-Korea-Japan Joint Conference on Occupational Health, Beijing, Proceedings p30,

2001.

Research of industrial health in Japan has contributed to the improvements of work environment and the
prevention of occupational diseases. However, we still face many problems that have arisen from advances
in technology, changes in the structure of industry, and the diversification of work styles, and so on. In the
light of this, subjects of our research of industrial health have become more diverse, and now include
problems relating to social factors, compound effects, ete. These subjects cannot be easily dissolved. To
obtain more effective results, it is essential to find a solution for each subject according to its priority through
bringing together experts from various fields and utilizing a variety of research resources. That is, we are
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increasingly required to conduct research based on the strategy beyond the existing research framework of
industrial health.

Considering such current situation, the Conference on Research Strategy for Industrial Health in the 21st
Century was initiated. For this conference, we first listed out all the issues related to industrial health at work
sites in Japan. Next, several issues to be investigated were selected and classified and then an order of
priority was discussed from both short-term and long-term viewpoints, with due regard to conformity with
needs in industrial health, the degree of importance and urgency, and the availability of research fruits.
Opinions were also collected from experts and scholars in various fields. Finally, the important research
fields in industrial health, priority issues, and measures to develop research efficiently were collected as a set
of “Strategy for Industrial Health in the 21st Century.”

In this strategy, 18 research issues that should be given priority during the first ten years of the 21st
century have been listed. These issues were classified to three important fields, i.e., “research on issues
related to lives and health of workers that arise from changes in industrial society (F |eld 1)”, “research on
the effects of hazardous factors at workplaces (Field 11),” and “research on risk assessment and
management systems for industrial health and safety (Field IIf)”. Field 1 involves 6 research issues
including “Relationship between the diversification of work styles and health”, and Field II involves 5 issues
including “Assessment of the hazardous effects of chemicals”. Field III is composed of 7 issues including
“Development of health indices and risk assessment”.

'Association of low social support at work with insomnia in shiftworkers

Alinori Nakata', Takashi Haratani', Norito Kawakami’, Masaya Takahashi', Hiroyuki Shimizi', Fumio
Kobayashi’, Shunichi Araki' and Heihachiro Arito’
XVih International Symposium on Night and Shiftwork 2001, Hayama, Abstracts, p62, 2001.

Job stress, especially shiftwork disrupts the sleep-wake cycle, constituting a risk factor for insomnia. On
the other hand, social support has been reported to moderate association between job stress and health
problems. The aim of this study was to evaluate whether social support at work would moderate the risk of
insomnia in shiftworkers.

Methods: A self-administered questionnaire concerning job stress, sleep, depressive symptoms, and
lifestyle factors was submitted to a sample of 540 shiftworkers (aged 18 to 59, mean 27 years) in an
electric equipment manufacturing company. Participants worked under a weekly rotating 3-shift system in a
counterclockwise direction. Perceived job stress, i.e., job demand, job control, and worksite social support
from supervisors and coworkers, were assessed using the Japanese version of the JCQ. Depressive symptoms
were measured using the Center for Epidemiological Studies’ Depression scale. Insomnia was regarded as
prevalent if the participant had at least one of the following three symptoms in the last year; taking more than
30 minutes to fall asleep, difficulty in maintaining sleep or early morning awakening almost everyday. To
examine the associations of social supports with insomnia, univariate and multivariate logistic regression
analyses were performed.

Results: The overall prevalence of insomnia was 37.8% with a 95% CI of 33.8-41.9%. Lower coworker
support {(OR 2.3) and lower total social supports (OR 2.1) were significantly associated with an
increased risk of insomnia (Table). Multivariate analyses adjusted for the relevant factors confirmed these
associations.

Discussion: Our data show that low social support at work may double the risk of insomnia in
shiftworkers. Worksite interventions should target at an increase in social support for sleep health.

! National Institute of Industrial Health,; * Department of Public Health, Okayama Umvers:ty School of
Medicine;’ Department of Public Health, Gifu University School of Medicine; and® Department of
Health and Psychosocial Medicine, Aichi Medical University.

Head vibration of operator during pneumatic tools in quarry work
Hisataka Sakakibara', Setsuo Maedd® and Yoshiharu Yonekawad’
Proceedings of 9th International Conference on Hand-Arm Vibration. (Poster), Abstracts, p2, 2001.
It is experimentally demonstrated that vibration is liable to be transmissible from the hand to the head at
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low frequencies. Vibration of pneumatic tools contains its low frequency components dominantly. While

operating such tools, the operator’s head is expected to be vibrating, which might possibly affect the body.

The aim of the present study was to investigate the head vibration of operator while using a rock drill and a

chipping hammer in stone quarry work. '
! Nagoya University School of Health Sciences; and ? National Institute of Industrial Health.

Cancer mortality among construction workers in Japan (I): Identification of
high-risk group

Ippei Mori', Hitoshi Kubota', Jian Sur’, Eiji Shibata® and Naomi Hisanaga'

EPICOH 2001 Fifteenth Symposium on Epidemiology in Occupational Health. Work and Health: The

Role of Epidemiology, Int J Occup Environ Health 7 (3), Suppl., 545, 2001.

[Purpose] We have traced a large scale cohort which consists of more than 17,000 male construction
workers in Japan, and previously reported elevated cancer risks among the frequent asbestos-exposure group
which contains several job titles. In this study, we attempted to identify high risk job titles for cancer, which
became possible by expanding the observation period.

[Subjects and Methods] The cohort consists of 17,511 male construction workers registered with the
Construction Workers' Health Insurance Society of Mie Prefecture in Japan. Each member of the cohort was
traced since Aug. 1, 1971, one year after the establishment of the Society, or one year after the registration of
the Society until Dec. 31, 1999. Vital status of the member was confirmed through the Society, by residence
registry or the Koseki System (family registration in Japan) . For deceased members, death certificates were
obtained and causes of death were coded according to the ICD-9. SMRs and their 95%Cls for causes of
death were computed based on the mortality rate by cause, sex and age in male Japanese population.
Statistical analysis was done by Epilog Windows.

[Results and Discussions] During the observation peried, the total population was 293,859.8 person-years,
and 1730 deaths were observed while 1979.8 were expected (SMR 87.4, 95%CI 83.3 - 91.6) . For the entire
cohort, SMRs for all cancers, stomach cancer, liver cancer and lung cancer were 92.1 (95%CI 85.0 - 99.5),
96.3 (81.8 - 112.7), 86.5 (69.9 - 105.8) and 103.3 (86.4 - 122.6), respectively. Among 41 different job
titles, the SMR for all cancers was high in steeplejacks (SMR 132.4, 95%CI 43.0 - 309.0), navvies (128.8,
78.7 - 198.9), Stonemasons (110.7, 64.5 - 177.2), Roofers (119.6, 54.7 - 227.0). For lung cancer, the
SMR was high among navvies (160.2, 52.0 - 374.0), plasterers (133.8, 73.2 - 224.6}, steel-frame workers_
(235.7, 121.8 - 411.8). These results are not necessarily consistent with our knowledge on hazards in
construction work in Japan, especially on asbestos exposure. For steel-frame workers, we assessed their
exposure to asbestos and will report in another title. For other jobs, we need to collect further information for
exposure assessment. Moreover, research method must be examined since current definition of the cohort,
which allows subjects to enter the cohort at the point of registration to the Society, can cause selection bias.

! National Institute of Industrial Health, ? Institute of Health Economics, Canada; and 3Nagoya
University School of Health Science.

Cancer mortality among construction workers in Japan (II ): Assessment for a
high-risk group — Steel frame workers

Hitoshi Kubota', Ippei Mori', Jian Sun’, Eiji Shibata® and Naomi Hisanaga'

EPICOH 2001 Fifteenth Symposium on Epidemiology in Occupational Health. Work and Health: The

Role of Epidemiology, Int J Occup Environ Health 7 (3), Suppl., 546, 2001.

The study was done to examine factors related to elevated lung cancer risk among workers involved in
iron frame work in construction sites, which we reported previously.

SMR analysis: We selected steel frame workers from the original cohort. This subcohort consists of 404
male workers and was traced since Aug. 1, 1971 until Dec. 31, 1999, For a deceased case, cause of death was
determined by death certificate. SMR and its 95%CI were calculated based on death rate for Japanese male
population.

Exposure assessment: We conducted a questionnaire survey on inhalation of asbestos dust and health
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conditions for the original cohort members including steel frame workers. Based on this survey, we have
atternpted to reveal difference on exposure to asbestos between steel frame workers and others.

In total 27 cases were observed during the study period. SMR for all causes was 0.82 (95%CI: 0.5 - 1.2)
and that for lung cancer was 2.78 (95%CI: 1.0 — 6.0). The questionnaire survey on asbestos exposure
suggests that steel frame workers have more chance to be involved in disjointing/repairing buildings than
other workers. In such works, workers are expected to be exposed to asbestos by stripping off sprayed
asbestos on iron frames; removing asbestos containing materials; using fireproof sheets made of asbestos, etc.
All lung cancer cases among the subcohort had used asbestos containing material more than 20 years.

These results may support that elevated risk for lung cancer among steel workers is attributed to their job
characteristics.

! National Institute of Industrial Health; * Institute of Health Economics, Canada; and ? Nagoya
University School of Health Science.

A prediction system of mutagenicity of halogenated aliphatic compounds using
an artificial neural network '

Katsuhiko Sawatarz'l, Yoshifumi Nakanishi T and Taijiro Matsushima®

8th International Conference on Environmental Mutagens, Mutat Res, 483 (Suppl.1), 8184, 2001.

A mutegenicity prediction system for halogenated aliphatic compounds was developed using an artificial
neural network. The system can be useful for the estimation of genotoxicity of these chemicals. Halogenated
aliphatic compounds are supposed to undergo nucleophilic substitution reaction with DNA; the center of the
reaction is a carbon atom connected with halogen atoms. Based on this idea, input variables for neural
network system were selected as follows: molecular weight; Connolly volume; logarithm of partition
coefficient between octanol and water (LogP)}; Heat of Formation; HOMO energy, LUMO ‘energy;
difference between both energy; and six types of atomic charge on carbon and halogen atoms. The neural
network composed of one input layer of 13 units, one hidden layer of 13 units and one output layer of one
unit. NEUROSIM/L light (Fujitsu Ltd.) was used for developing the network by back-propagation method.
A training data set for the system was consisted of 108 data selected from mutagenicity test data described in
the reports of National Toxicology Program, A test data set for the system was consisted of data of 14
compounds whose mutagenicity tests were conducted by Japan Bioassay Research Center. The neural
network forming calculation converged completely. Tweleve of 14 compounds of the test data were correctly
predicted by the network system, Leave-one-out self-evaluation calculations were also completed and 80%
of the 108 data were correctly predicted. Input variables which had large effects on mutagenicity were LogP
and maximum value of atomic charge on carbon atom connected with halogen atom. .

! National Institute of Industrial Health; and ? Japan Bioassay Research Center.

Thyroid function of growth-retarded mice
Kenichi Kobayashil' 2 Mirei Sato’, Tetsuya Kobayashi’ and Takeo Machidd’
14th International Congress of Comparative Endocrinology, abstracts, p69, 2001.

Growth-retarded {grf) mice are congenitally hypothyroidal. Our previous studies showed that
homozygous grt/grt mice were characterized by retarded growth, increased numbers of immunoreactive TSH
cells, elevated plasma TSH levels, and low circulating T5/T, levels. We also demonstrated that the thyroid
gland was located in its normal anatomical position, and thyroidal follicle cells were smaller in size and
exhibited a reduced intensity of immunostaining against thyroglobulin. To further elucidate the defect in the
thyroid tissue of grt/grt mice, we investigated responsiveness of the thyroid gland to TSH and signal
transduction agents, TSH receptor (TSHr) gene expression and TSH binding to TSHr. The cAMP levels in
the gland of gr#/grt mice were not stimulated by exogenous TSH in vivo and in vitro, although other signal
transduction agents, forskolin and cholera toxin, were capable of activating the G-protein-coupled adenylate
cyclase signaling pathway. Reverse transcriptase-PCR analysis showed that the expression of TSHr mRNA
was significantly lower in gr#/grt mice. The specific binding sites in the grt/grt thyroid were saturable, and
the total number of binding sites was reduced as compared to that of normal glands. Scatchard plot analysis
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clarified no significant difference in the binding affinity to TSH between gr#/grt and normal mice. These
results suggest that TSH can bind almost normally to its receptor in the thyroid gland of grt/grt mice, but is
incapable of actiyating the second messenger signaling pathway,

! National Institute of Industrial Health; and’ Department of Regulation Biology, Faculty of Science,
Saitama University.

Preventive aspects of occupational mental health

Lumie Kurabayashi

First Japan International Conference on Early Intervention and Prevention in Psychiatric Disorders.

Book aof abstracts, p43, 2001.

1. Increasing attention to cccupational mental health

Recently, occupational mental health (OMH) attracts a great deal of attention. As we see the changing
pattern of the employment system, down-sizing and industrial technological revolution, the number of
employees who suffered from the stress of their work (63% in 1997) and middle and older aged men who
committed suicide has been remarkably increasing. OMH care became important not only from the
standpoint of welfare for employees, but also from the cost benefit and risk management.

2. Characteristics of OMH in preventive aspects

Primary prevention is important not only to prevent illness, but also to promote employees' mental
health. ‘

3. Practice of OMH in preventive aspects

Ministry of Labour issued the guidelines on OMH in 2000, which consist of four preventive
management; 1) self care, 2) care by managers, 3) care by OMH staff and 4) care by health service resources
in local community. To support self care by employees themselves, co-operation among managers, OMH
staff and health services in community is necessary. Training is one of the important mental health
management.

Sensory nerve conduction velocities of the median, ulnar and radial nerve
among patients with vibration syndrome

Mamoru Hiratd', Hisataka Sakakibara® and Mitsuru Abe’

9th International Conference on Hand-Arm Vibration. Nancy, France, Abstracts, p45-46, 2001,

In order to confirm the multi-focal neuropathy in the vibration syndrome (VS), we performed SCV
studies in the median, ulnar and radial nerves among VS patients.

The subjects were 34 male patients with vibration syndrome and 23 healthy male controls.

SCV studies were performed antidromically. In the median nerve, sensory nerve action potentials
{(S-NAPs) were recorded at the palm (P), the base of the middle finger (Fp), and the 4cm distal from the
base of the middle finger (Fd}, and given at the elbow (EI) and recorded at the Fp. Accordingly, the SCVs
of the median nerve was divided 4 sections; W-P, P-Fp, Fp-Fd and W-EL. In the Ulnar nerve, same ESs were
given at the wrist and S-NAP were recoded at the base of the small finger (Fp), and the DIP of the small
finger (Fd), were given at the distal side of the ulnar nerve sulcus at the elbow (ElbFore) and recorded at
the Fp, and were given at the upper arm near the elbow (ElbUp). Consequently, the ulnar nerve was divided
to 4 sections; W-Fp, Fp-Fd, EibFore-W, ElbFore-ElbUp. In the radial nerve, same ESs were given at the
distal part of the forearm {about 10 cm proximal from proximal recording point) and S-NAPs were
recorded at the tendon of extensor pollicis longus muscle {Dorsal) and the thumb. The S-NAPs were
record through half cut width tape electrodes (Nicolet Biomedical, USA). Each response to electrical
stimulation was amplified with a band-pass of 20 Hz-3 kHz, and 4 -16 responses were averaged for 10 ms.
SCVs measured were corrected at 33°C of the standard skin temperature using de Jesus's method.

Many indicators of nerve function of three nerves including Fp-Fd and E-El SCVs and W-Fp and W-Fd
NAPs in the median nerve, W-Fp and Fp-Fd SCVs and all NAPs in the ulnar nerve, and Forearm-Dorsal
NAP in the radial nerve showed significant difference between VS patients and controls.
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In the present study, we observed reduced SCV in the median and ulnar nerves and reduced amplitudes of
S-NAPs in the median, ulnar and radial nerves.

The radial had not been studied on the VS patients. Recently Giannini et al. [1999] studied SCV of three
nerves in the hand among vibration—exposed workers. They showed significantly reduced amplitudes of
S-NAPs of the radial nerve recorded at the wrist and stimulated at the thumb, but not the SCV between the
wrist and thumb. Based on the results of SCV of the nerves, they concluded that involvement of the nervous
system among vibration exposed forestry workers was multi-focal neural involvement. The results of present
study support the results of Italian study. '

! National Institute of Industrial Health; Nagoya University School of Medical Science; and Oita
Kensei Hospital,

Experimental study of environmental temperature and infrared exposure as a
risk factor for human cataract formation

Masami Kojima', Tsutomu Okuno®, Ikuho Hata' and Kazuyuki Sasaki’

Invest Ophthal Vis Sci 42, 514, 2001,

Purpose. According to the epidemiological surveys we performed in Japan, Singapore and Iceland, there
is a significant higher prevalence of cataract in tropical regions. Environmental temperature and infrared
irradiation were investigated as risk factors for cataract formation. Methods. 1) Temperature effects: Brown
Norway rats were divided into 2 groups: a high temperature (35 ° C) breeding group and a room temperature
(24 ° C) group. Rats from both groups were further divided into a normal control group, diabetic group, and
UV-B irradiation group. 2) Infrared light exposure effects: Infra-red light was filtered from a 500 W Xenon
lamp. The right eye of the rabbits were exposed to 7.4 or 19.4 mW/em? for 5 hours. 3) Infra-red laser
exposure effects: The right eye of the rabbits were exposed to YAG laser (112, 337, 3941 mW/em® ) of CO,
laser (86, 910, 51297 mW/cm® ) for 5 minutes. A slit lamp microscope and an anterior eye segment analysis
system (EAS-1000) were used to evaluate lens changes. Results. 1) The light scattering of the lenses in the
normal and UV groups gradually increased. Both the normal and UV groups in the 35 ° C condition showed
higher light scattering than that of the 24 ° C condition 3 weeks after the start of the experiment. In contrast,
the DM group in the 35° C condition showed slower cataract progression than that of the DM group in the
24 ° C room temperature. 2) Infra-red light exposure effects: Transitory corneal edema and corneal epithelial
cell damage were observed just after exposure. The YAG laser group transitory changes in the corneal
epithelial and retinal damage, with recovery within 1 month after the exposure. The 910, 51297 mW/cm®
CO; exposure group developed severe corneal edema immediately after exposure, but the lenses showed no
change. Conclusions. The possible cause of the high prevalence of nuclear cataract in tropical areas may not
be the acute high temperature or infra-red effects, but seems to be the chronic effects of environmental
temperature in combination with infra-red light.

! Kanazawa Medical University; and * National Institute of Industrial Health.

Moderate alcohol consumption depressed urinary 8-Oxo-2’-deoxyguanosine

Rie Yoshidaf, Yasutaka Ogawaj, Alkiko Kishida’ and Euru Shioj:“?

Society of Toxicology, 40th Annual Meeting, San Francisco, Toxicological Sciences 60 (1), Suppl. The

Toxicologist 46, 2001,

There are many evidences that ethanol generates reactive oxygen species (ROS) in vivo. However,
recent studies showed that moderate alcohol consumption was associated with the low risk of cancer,
coronary heart disease or others. Most of these diseases are considered to relate to ROS at their certain stages.
These results seem to contradict each other. In the present study, we have examined whether oxidative stress
has been induced in moderate alcohol drinkers. The subjects were comprised of 68 Japanese, 58 male (mean
age 35.9 + 13.5) and 10 female (mean age 39.7 + 11.5). We have measured urinary biopyrrins level as
simple oxidative stress marker using anti- bilirubin monoclonal antibody 24G7, urinary 8-oxodG as
oxidative DNA damage maker using anti-8-oxodG monoclonal antibody, N45.1, and plasma uric acid as an
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alcohol induced antioxidant. We compared the urinary biopyrrins level and 8-oxodG level among groups
with different alcohol habits. As a result, the biopyrrins level correlated positively with the levels of GOT,
GPT and g-GTP. In addition, the level of biopyrrins increased according to the amount of alcohol
consumption. However, the amount of 8-oxodG significantly decreased with the amount of alcohol
consumption. This decreasing of 8-oxodG level seems to be associated with increasing the level of uric acid.
According to the increased urinary biopyrrins, alcohol must have induced ROS and the ROS might cause cell
damages. However, these ROS might be counteracted by antioxidants and DNA damage might be prohibited.
Accordingly, moderate alcohol consumption may reduce cancer risks resulting from decrease of DNA
damage.
! National Institute of Industrial Health; * Kitasato University; and’ Shino-Test Corporation.

Effect of daily alcohol consumption on the levels of urinary
8-hydroxydeoxyguanosine among smokers

Rie Yoshida', Yasutaka Ogawd' and Hiroshi Kasai®

39th EUROTOX 2001, Toxicology Letters 123(Suppl. 1), 135, 2001.

Recent studies have shown that moderate alcohol consumption is associated with the low risks of cancer,
coronary heart disease, or others. Most of these diseases are considered to relate to generation of reactive
oxygen species (ROS). So far, we have shown that moderate alcoho] consumption may reduce the levels of
urinary 8-hydroxydeoxyguanosine (8-OHdG). In this study, we investigated whether daily alcohol
consumption reduced the levels of urinary 8-OHdG induced by smoking. Seventy-two subjects were
interviewed about drinking and smoking habits, or other life style factors and their second urination were
sampled in the morning. After excluding ex-smokers and heavy drinkers, 47 subjects, 35 male (mean age
37.8 = 11.7) and 12 female (mean age 32.0 % 11.0), remained. The levels of urinary 8-OHAG were
measured with HPLC-ECD. Then, we compared the urinary 8-OFdG levels among groups with different
alcohol drinking and smoking habits. Two-way analysis of variance (ANOVA) showed that the factor
"smoking" have a significant increasing effect on the levels of urinary 8-OHdG (p < 0.05). However, the.
factor “ drinking” was not significant (p =0.08). 8-OHdG level (3.051 mg / g-creatinine) of the group of
non-smokers and daily drinkers was the lowest. The levels of 8-OHdG of other groups were 3.676 mg /
g-Cre (non-smokers and non-drinkers), 3.823 mg / g-Cre (smokers and daily drinkers) and 4.710 mg /
g-Cre (smokers and non-drinkers) . Although it is not significant in this study, our results show that alcohol
consumptlon may reduce risks of diseases relate to ROS resulting from decrease of oxidative DNA damage.

! National Institute of Industrial Health; and® University of Occupational and Environmental Health.

The values of urinary 8-hydroxydeoxyguanosine measured by an ELISA assay
well correlated with that by HPLC-ECD

Rie Yoshida', Yasutaka Ogawa' and Hiroshi Kasai’

8th International Conference on Environmental Mutagens, Nara Satellite Meeting, Abstracts pol,

2001,

Recently, measurement of urinary 8-hydroxydeoxyguanosine (8-OHdG) has become more popular to
assess oxidative stress in human. Although HPLC-ECD is a reliable method to measure 8-OHdG, easier and
simpler alternative methods may be preferred if it is good quantitative. ELISA is a candidate as a useful
alternative method to measure urinary 8-OHdG. Thus far, it has been considered that the values of urinary
8-OHdG measured by the ELISA, which uses specific anti-8-OHdG monoclonal antibody, N45.1, weakly
correlate with that measured by HPLC-ECD (r=0.42). Since the ELISA has been improved we attempted to
compare the values of urinary 8-OHdG by the ELISA with that by HPLC-ECD. When we defined X as the
values of 8-OHdG by HPLC-ECD and Y as the values of 8-OHdG by the ELISA, simple regression analysis
showed the most likely relationship to be Y = 1.83 X + 0.8. The correlation coefficient was 0.88. These
results show that the ELISA assay can be applicable to the studies of comparing the values of urinary
8-OHdG relatively if the study do not require exact concentration value of 8-OHdG in urine.
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! National Institute of Industrial Health; and ? University of Occupational and Environmental Health,

In isolated DNA, formamidpyrimidine-DNA glycosylase-sensitive sites
determined by electrophoresis correspond to the amount of
8-0x0-7,8-dihydro-2'-deoxyguanosine by HPLC-ECD

Rie Yoshida', Yasutaka Ogawa' and Shinnosuke Takayanagi®

8th International Conference on Environmental Mutagens, Mutation Research 483 (Suppi. 1), 141,

2001,

Several methods have been developed for determining the amount of 8-oxo-7, 8-dihydro-2’-
deoxyguanosine (8-oxodG) in DNA. In the present study, we compared an electrophoretic method that
uses formamidopyrimidine-DNA glycosylase (FPG protein) with a HPLC-ECD method. First, we
produced 8-0xodG in | DNA with methylene blue and visible light and cleaved it in one half of the modified
DNA enzymatically with FPG protein. Then, per 10° dG of isolated DNA, we determined the number of
FPG protein-sensitive sites by electrophoresis (Y) and the number of 8-oxodGs by HPLC-ECD (X).
Simple regression analysis of the data showed Y=1.07X+1.52 to be the most likely relationship. The
correlation coefficient was 0.97. The values obtained by the two methods were very similar. This result is
noteworthy because the number of FPG protein-sensitive sites determined by other methods have not yet
come close to the number obtained by HPLC-ECD. Thus, this method might be more quantitative than other
methods that measure FPG protein-sensitive sites. Another reason this electrophoresis method might be more
useful than HPLC-ECD is that we can determine some other types of oxidative DNA damage well by
changing the DNA glycosylase.

! National Institute of Industrial Health; and 2 Toho University School of Medicine.

2-Bromopropane may display its toxicity by inducing apoptosis
Rui-Sheng Wang and Takeshi Honma
Proceedings of the 9th International Congress of Toxicology, Toxicology 164, 202, 2001.

It has been known that exposure to 2-bromopropane (2-BP) causes reproductive disorders such as
oligospermia in males, amenorthoea in females, and hematopoietic damage (anemia) in both man and
animals. The damage caused by 2-BP is characterized by a significant decrease in cell population, but little is
known about the mechanism by which 2-BP causes the pathological changes in these actively proliferating
tissues. With cell lines of human and mouse origins, we found that 2-BP caused significant reduction in cell
count and decrease in vitality at some extent. Apoptosis-like death was observed in these cell lines after 2-BP
addition in a dose- and time-dependent manner, as shown by the nuclear condensation, the formation of
apoptotic bodies, and by the typical DNA fragmentation. With a reconstituted cell-free system, it was shown
that the cytosol from 2-BP-treated cells could induce DNA ladder of nuclei from control cells when
incubated together. On the other hand, 2-BP did not cause the fragmentation of DNA when directly added to
a system containing nuclei, or cytosol and nuclei from intact cells. Furthermore, we found that 2-BP had no
inhibitory effect on DNA synthesis in both whole cell and in vitro experiments. Cell-cycle progression was
not evidently influenced by the compound. It is possible that 2-BP causes reproductive and hematopoietic
disorders by inducing apoptosis of cells through activation of the cytosolic factors involved in apoptosis.

Effect of clothing on cold-induced vasodilatation (CIVD) response and
subjective thermal loads during repeated finger cooling
Shin-ichi Sawada", Shunichi Araki!, Kazuhito Yokoyamaz and Hajime Sato®

International Thermal Physiology Symposium. Proceedings of the Australian Physiological and
Pharmacological Society 32 (2) Suppl 1, 137, 2001.

In workers in cold environments such as refrigerated warchouses, food processing facilities and outdoors
in cold weather, excessive cooling of fingers and toes have been frequently reported. In such cold work
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places, the workers are likely to handle frozen materials through cotton gloves or cold protective-gloves they
wear, or touch a frozen fish or meat directly with their hands, or immerse their fingers in cold-water. In
almost all cases, their fingers and hands are repeatedly and intermittently cooled, with rests and pauses in
between. However, there have been so far only a few studies on the effects of repeated or intermittent
peripheral cooling. The objective of this study was to investigate how repeated and intermittent finger
cooling affects cold-induced vasodilatation (CIVD) response and finger pain and thermal sensations under
different clothing conditions. Seven young men aged 23 to 24 years immersed their right index fingers in
stirred water at 10°C for 10 minutes. This immersion procedure was repeated five times under ambient
temperature of 20°C and relative humidity of 50%. Each cold-water immersion was followed by a 5-minute
rest under the same climatic condition. This repeated cold-water immersion experiment was carried out on
different days under three clothing conditions: light (pants, T-shirt, shorts and socks), medium (light
clothing plus shirt and trousers) and heavy clothing (medium clothing plus jacket). Under the heavy
clothing condition, marked CIVD response occurred and the CIVD reactivity did not significantly change
upon repetition of cold-water immersion. The finger skin temperature during each post-immersion rest also
tended to recover quickly to the pre-immersion level. Under the light clothing condition, however, the CIVD
response weakened continuously upon repetition of immersion and the response in some subjects almost
disappeared during the final immersion. The recovery rate of finger temperature during each post-immersion
rest tended to decrease continuously upon repetition of immersion. Under every clothing condition, finger
pain sensation rapidly increased during each immersion, but it completely disappeared during each
post-immersion rest period. Finger cold sensation also rapidly increased during each immersion, but it was
replaced by a warm or slightly warm sensation during each rest period. These subjective sensations during
the immersion and post-immersion periods had no significant differences between clothing conditions. The
present study suggests that light clothing in a cool environment may weaken CIVD reactivity during
repeated finger cooling and delay the recovery of finger temperature during post-immersion rest periods. It
also suggests that under such conditions, subjective judgments such as absence of finger pain and occurrence
of warm sensations during post-immersion rest may not be reliable indicators of the risk of progressive
finger cooling and frostbite formation..

! National Institute of Industrial Health; and * Department of Public Health and Occupational
Medicine, Graduate school of Medicine, University of Tokyo.

Assembly of the replication apparatus on the pre-replicative chromatin in
mammalian cells
Takeshi Mizuno" %, Kumiko Yamagishi'. Kenichiro Yanagi'”, Masaki Yanagihara', Zhiying You', Masato
Wada", Rui-Ssheng Wang", Hiroshi Miyazawa * and Fumio Hanaoka" >’

Eukaryotic DNA replication, Cold Spring Harbor Laboratory Meeting, Cold Spring Harbor, NY, USA,

2001.

Recent studies with yeast and Xenopus have revealed that initiation of DNA replication requires the
stepwise assembly of protein complexes on the chromatin into a pre-replicative complex (pre-RC) which is
organized by Orc, MCM, Cdc6, and Cdtl. Onto the pre-RC, DNA polymerases are loaded to form an
initiation complex after the activation of S phase promoting kinases, cyclin-dependent kinases and
Dbf4-dependent kinase. To understand molecular mechanism of stepwise assembly of replication
apparatus in higher eukaryotes, we generated antibodies against mouse DNA polymerase a, 3, &, primase,
and Cdc45 . Specific antibodies allowed us to determine subceltular distributions of the replication factors in
the nucleus. We found that PCNA, DNA polymerase o, 8, &, Cdc45, primase, and MCM complex were
included in the detergent-resistant, DNase-sensitive fractions by chromatin binding analysis. In
serum-starved Swiss3T3 cells, MCM, Cdc45, and DNA polymerase o were associated with chromatin in that
order after serum stimulation. Moreover, chromatin-bound PCNA, DNA polymerase o, 8, &, Cdcd5,
MCM3, MCM4, and pnimase were colocalized at replication foci in the nucleus, particularly at late S phase.
At G1/S phase, while PCNA and DNA polymerases were colocalized at the foci, MCM and Cdc45 were
localized throughout the nucleus. These results suggest that mammalian PCNA, DNA polymerase a, 8, €,
and primase are involved in the active replication machinery which assembled onto the pre-RC containing
Cdc45 and MCM complex during S phase.

! Cellular Physiology Lab., RIKEN; * CREST, JST: > IMCB, Osaka University;and * Depatment of
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Pharmaceutical Scence, NIPH,

Effects of different halogenated propanes on the reproductive activity of female
rats

Takeshi Honma', Soichiro Sekiguchi', Megumi Suda’, Ya-Li Zhai' and Goro Asano’®

9th International Congress of Toxicology, Brisbane, Toxicology 164, 162, 2001.

The present study was performed to investigate the toxic effects of 2-bromopropane (2-BP),
1-bromopropane (1-BP), and 1,2-dichloropropane {DCP) on the female reproductive system. Female
F344 rats were exposed daily for 8 hr throughout almost 3 weeks to 0, 50, 200 and 1,000ppm of 1-BP or
2-BP, or to 0, 50, 100 and 200ppm of DCP. Throughout the exposure period of 1-BP or 2-BP, the ratio of the
estrous cycle of 6 days or longer in both 1,000ppm groups were about two times of the ratio in each control
group, however, no significant difference was found between ratios of exposed and control groups. The
ratios of such long estrous cycle in groups exposed to 100 or 200ppm of DCP were six to seven times as high
compared to that of control group. These ratios in exposed rats differed significantly from those of control.
The number of ovulated ova in rats exposed to DCP decreased in a dose dependent manner, and the number
of ovulated ova in 1,000ppm group showed statistically significant difference from that in control rats. Such
significant changes in ovulation were not observed in rats exposed to 1-BP or 2-BP. Therefore, the present
study clarified that: 1) DCP prolonged the length of estrous cycle and inhibited the spontaneous ovulation in
F344 rats, and 2) the potency of DCP to disturb these female reproductive physiology seemed to be greater
as compared with that of 2-BP under present conditions of inhalation exposure.

! National Institute of Industrial Health; and ? Department of Pathology, Nippon Medical School.

Paiticipation of the bcl-2 family genes and fas-signaling system in germ cell
apoptosis induced by 2-bromopropane (2-bp) in rat

Xiaozhong Yu', Hisayo Kubota', Rui-Ssheng Wangf, Junzo Saegusa’, Yasutaka Ogawa’, Yasuhiro

Takeuchi’ and Naomi Hisanaga'

Society of Toxicology, 40th Annual Meeting, San Francisco, Toxicol Sci 60(1), Suppl: The Toxicologist,

247, 2001.

The objective of this study were to test the hypothesis that apoptosis plays a major role in 2-BP-induced
testicular toxicity, and further explore the role of Bcl-2 family genes and Fas-signaling system in
pathogenesis. Sixty-four rats were divided into eight groups, and percutaneously injected with a dose of 1350
mg/kg of 2-BP for | to 5 days. The rats were time-serially euthanized at 6 h after 1, 2, 3, 5 doses, and 2 or 7
days after final treatments. Histological examination (LM, EM), TUNEL staining of DNA fragments, DNA
gel electrophoresis, and Western blotting analysis of Bcl-2 family proteins, Fas and FasL were conducted.
Two days treatment resulted in selective degeneration of spermatogonia, which are characteristic of
apoptosis with marked nuclear chromatin condensation in EM. DNA ladder in agarose-gel further validated
the TUNEL method for identification of apoptotic cells. The TUNEL staining of DNA fragments showed
2-BP treatment resulted in two distinct morphological changes, namely the immediate effects on
sermatogonia, and secondary apoptosis in sermatocytes 7 days after treatment. The significant
down-regulation of Bel-2 after first or second injection of 2-BP, and upregulation of Bax after first treatment
were attributable to the initiation of the primary apoptosis in sermatogonia. The expression of FasL became a
little inhibited, and the expression of Fas increased after 2-BP treatment, and remained at levels about two
times of the control. However, it increased about 6-fold of the control by the day 7 after final injections,
which was accountable for the induction of secondary apoptosis in sermatocytes. The present study firstly
demonstrated the mechanism of 2-BP induced testicular toxicity, and clarified the possible roles of Bcl-2
genes and Fas system signaling in testicular toxicity.

! National Institute of Industrial Health; and ? Nagoya University School of Medicine.
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National occupational health research strategy in Japan
Shunichi Araki
NORA Symposium 2001, Abstract, US NIOSH, Washington DC, 2001.

An invited report on national occupational health research priorities, agenda and strategy of Japan in the
NORA (National Occupational Research Agenda) Symposium 2001, USA, was delivered. The Symposium
was organized by the US National Institute for Occupational Safety and Health (NIOSH) in Washington DC
on June 27, 2001. The national conference entitled “Conference on Occupational Health Strategies in the
21st Century” was organized by the Japanese Ministry of Labour (currently, Ministry of Health, Labour and
Welfare) in the years 1998-2001, and identified the national occupational health research agenda and
strategy for the next decade in Japan. A total of 50 Conference members from various fields of occupational
health in Japan ranked 58 comprehensive research topics, yielding short-term (5-year) and long-term (6-10
year) priority research topics. Overall (10-year) priority research topics were calculated by combining the
short-term and long-term priority scores. Together with the ranking by, 145 extramural occupational health
specialists, it was suggested that Work stress was the first overall priority research topic for the next 10 years
in Japan, Also, Elderly worker, Woman worker and maternity protection, and Mental health and quality of
work and life were the second group of the overall priority topics. Hazard and risk assessment and Biological
effect index were the third group of the priority topics. Based on the scores of the short-term and long-term
priority research topics, all 58 research topics were classified into three key research areas with 18 research
issues (National occupational research agenda). Finally, eight measures of national strategy were introduced
for the Japanese Government to promote occupational health research.
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