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1) The main objective of this research is to elucidate the
prevalence, distribution and risk factors for occupational health
issues (occupational dermatitis, musculoskeletal disorders,
psychosocial factors and needlestick injuries) among health
care workers and medical staff (nurses, doctors and medical
technicians).

2) The secondary objective is to compare these issues as studied
in four different countries (Japan, Australia, China and Korea),
to establish the common themes, and most importantly common
risk factors, for health care workers around the world. A
major focus will be on Asian health care workers however,
particularly those in newly developing Asian countries.

3) The tertiary objective is to formulate internationally appropriate
control strategies which can be used worldwide. This 3 year
study is part of the JNIOSH / WHO Collaborating Center’
s research plan from 2005-2010, particularly with respect to
needlestick and sharps injuries (which are a WHO priority area
for health care workers in developing countries).

GBI

First Year: Established comparable cohorts in the four

countries and gain cooperation to undertake the fieldwork in

comparable facilities. Facilities included university teaching

hospitals with bed capacities over 500 and staff of 400-1200

nurses and 200-300 doctors. Cooperation was also sought from

attached medical schools. Undertook preliminary surveys of
medical and nursing staff, as well as preliminary data analysis.

Second Year: Finalized data analysis with particular emphasis
on risk factors. Submitted manuscripts and published the
preliminary results of each country component. Commenced
comparative data analysis using four country data. Began
formulating intervention and control strategies based on the
elucidated risk factors. Planned to disseminate the data more
widely by using a proposed special issue of Industrial Health in
2006, but this issue has now been delayed until 2007.

Third Year: Finalize publication of the data, particularly
with respect to the special issue. Commence and complete
intervention studies among health care workers in these four
countries, and establish what issues can actually be effective
in reducing occupational health problems. Negotiate with
the WHO to establish which intervention strategies may be
appropriate for adoption by developing countries. Publish the
2007 special issue of Industrial Health.

(7R (2 4EH)]

Widespread analysis with detailed results from the preliminary
phase has now been undertaken. Multiple publications have
been submitted for publication, with many being published. The
study is now being extended to include two follow-up studies in
Japan, one follow-up study in China and a large national study
of Korean nurses. As this project is now part of the JNIOSH
WHO Collaborating Centre, and needlestick injuries represent a
WHO priority area, much of the focus is now shifting towards

needlestick injuries in Asia.
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Akinori Yasuda, VMD, DrAgr
Kei-ichi Miki

Researcher Takeshi Sasaki

Fixed-term Researcher Yasumasa Otsuka, DrLitt

Health Administration and Psychosocial Factor Research Group

Director Mamoru Hirata, MD, DrMedSc
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Senior Researchers Ryo Suzuki, MD, DrMedSc
Tatsuo Oka
Tetsuo Tai, DMSc
Akinori Yasuda, VMD, DrAgr
Kei-ichi Miki

Researcher Takeshi Sasaki

Fixed-term Researcher Yasumasa Otsuka, DrLitt

Mechanism of Health Effect Research Group

Director Shinzi Koizumi, DrPhar
Senior Researchers Hirotomo Yamada, DrSc
Muneyuki Miyagawa, DrMedSc
Kaoru Suzuki

Tadao Toya
Hisayo Kubota
Megumi Suda
Researcher Nobuhiko Miura, DrPhar
Fixed-term Researcher Rie Yoshida, DrAgr
Experimental Animal Branch
Chief Yoshihumi Nakanishi, DrPhar
Staff Michinori Nakagawa

Hazard Evaluation and Epidemiology Research Group

Director Setsuo Maeda, DrEng, DrMedSc
Senior Researchers Lumie Kurabayashi, MD, DMSc
Midori Sotoyama, DrMedSc
Katsumi Ohtani, DrPhar
Ippei Mori, MD, DrMedSc
Researcher Akinori Nakata, DrMedSc*
Fixed-term Researchers Shigekazu, Higuchi, DrArtEng
Shinzo Kimura, DrEnvironSc
Kosuke, Kaida, Ph. D

Overseas Researcher at US National Institute for Occupational Safety and Health, Cincinatti, since 1% June, 2004.

Work Environment Research Group

Director Kenji Morinaga, MD, DrSc
Senior Researchers Katsuhiko Sawatari, DrSc
Seiichiro Kanno
Yasushi Shinohara, DrSc
Tsutomu Okuno, DrEng

— 177 —



Mitsutoshi Takaya, DrEng
Jun Ojima
Researchers Mitsuya Furuse

Masayoshi Hagiwara, DrSc

Human Engineering and Risk Management Research Group (1)

Director Kenji Iwasaki, DrSc
Hideki Fukuda, DrMedSc
Fumio Serita, DrHSc

Kazuo Kanada

Senior Researchers

Mitsumasa Sugimoto
Nobuyuki Shibata, DrEng
Hironobu Abiko, DrEng

Researchers

(4) Fellow Researchers

Academic degrees, not listed

Kazutoshi Asano Norihiko Kohyama Asahi Sugumoto Katunori Homma
Heihachiro Arito Kimiko Koshi Ayako Sudo Hidenori Matsui
Takeshi [wasaki Shigeji Koshi Reisuke Soda Y oshimi Matsumura

Sinnosuke Usui
Hiroshi Kasai

Tsutomu Kodama

Susumu Saito

Hiroshi Tsuruta

Kuniomi Nakamura

Sohei Yamamoto

Kazuhito Yokoyama

Yasumasa Kawaziri Hisataka Sakakibara ~ Naomi Hisanaga
Hiroko Kyono Haruhiko Sakurai Kazuo Fukuda
(5) Guest Researchers
Academic degrees, not listed
Tatsuya Ishitake Kenichi Ohba Mikiko Takahashi Takuya Yoshimura
Rie Uenishi Toshio Kobayashi Gen Tamaoki
Fuminori Otsuka Ayako Takada Kenji Fukasawa
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2. Research

(1)

Project Research

Key Research Area Projects funded by Ministry of Health, Labour and Welfare

1)

2)

3)

4)

)

6)

7)

8)

9)

10)

11)

12)

Safety for construction of small-to-medium sized excavation using observational procedure
Yasuo Toyosawa, Satoshi Tamate, Kazuya Itoh, Noriyuki Horii

Study on instability of bridge and development of safety construction technique during bridge
erection
Katsutoshi Ohdo, Seiji Takanashi, Yasumichi Hino, Hiroki Takahashi, Tetsuya Sasaki, Takashi
Honda, Kenta Yamagiwa
A comprehensive study on the prevention of explosions and fires associated with static electricity
during liquid spraying
Mizuki Yamaguma, Atsushi Ohsawa, Kwang Seok Choi
Research on fundamental safety technologies for man-machine cooperative working systems
Hiroyasu Ikeda, Shigeo Umezaki, Shoken Shimizu, Tsuyoshi Saito, Kyoko Hamajima, Jian Lu

Research for advancing risk management and its application on industries with high frequency
and severity rates of accident

Motoya Takagi, Shigeo Umezaki, Yukiyasu Shimada, Yoshiyuki Egawa, Kiyoshi Fukaya , Shoken
Shimizu, Takahiro Nakamura, Mieko Kumasaki
A study on genetic factors that determine the sensitivity against the hazardous agents in the
working environment

ShinjinKoizumi, Hirotomo Yamada, Kaoru Suzuki, Nobuhiko Miura, Fuminori Otsukal, Mikiko
Takahashi’

T eikyo University; ’Kobe University
Developing a surveillance system for occupational and work-related diseases

Ippei Mori, Shigeki Koda, Yasutaka Ogawa, Hiroyuki Saito, Takeshi Sasaki, Tetsuo Tai, Yukio
Takahashi, Mitsutoshi Takaya
Epidemiological and physiological study to prevent work-related musculoskeletal disorders

Mamoru Hirata, Kazuyuki Iwakiri, Midori Sotoyama, Masaya Takahasi, Shigekazu Higuchi, Naomi
Hisanaga], Susumu Saito’
!dichi University of Education, *Institute of Labor Science

Development of biological indicators and health management under circumstances of low
exposure level of hazardous factors

Mamoru Hirata, Tsutomu Okuno, Muneyuki Miyagawa, Wang Rui-Sheng, Megumi Suda, Ken-ichi
Kobayashi
Study on the prevention of accumulated fatigue due to overwork

Kenji Iwasaki, Masaya Takahashi, Takeshi Sasaki, Tatsuo Oka, Ippei Mori, Yasumasa Otsuka,
Naomi Hisanaga'; Akinori Nakata

!dichi University of Education
Study on functionality, comfort and work strain while wearing protective equipment at work

Shin-ichi Sawada, Setsuo Maeda, Tsutomu Okuno, Satoru Ueno, Nobuyuki Shibata
Research on a variety of occupational asbestos exposure and its risk

Kenji Morinaga, Seiichiro Kanno, Fumio Serita, Mitsuya Furuse, Tadao Toya, Kimiko Koshi,
Kuniomi Nakamumz, Nobuhiko Kohyama3, Reiko Tt akata4, Mitsuhiro Kudo®

'Kanagawa Occupational Health Promotion Center; “National Institute of Industrial Health; *Toyo
University; *St Marianna University School of Medicine; °Japan Industrial Safety and Health
Association

Research Projects Funded by Government

)]

A study of the improvements of the safety and health management system in Japanese
transportation industry

— 179 —



2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

Takahiro Nakamura, Kazumitsu Shinoharal, Shinnosuke Usuij, Yasutaka Ogawa, Mamoru
Hirata, Ipei Mori
'Osaka University

Study on development of method to measure loss of labor accident to be consciousness-raising
for small and medium construction enterprise
Motoya Takagi, Naruo Kanou'

Waseda University'
The research on the upgrading of the accident prevention countermeasure for power presses
Shigeo Umezaki, Shouken Shimizu, Tsuyoshi Saito
Development of system to estimate fracture load from fracture surface
Kenta Yamagiwa, Shinsuke Sakai'
"University of Tokyo
Realization of safety operation management system suing information on plant life cycle
activities
Yukiyasu Shimada, Tetsuo Fuchinol, Atsushi Aoyamaz, Kazuhiro T akeda3, Takashi Hamaguchi4,
Teiji Kitajima’
"Tokyo Institute of Technology, *Ritsumeikan University, *Shizuoka University, *Nagoya Institute

of Technology, > Tokyo University of Agriculture and Technology
Induced voltage generated in a partly opened metal box when a human body moves

Norimitsu Ichikawa
Research on the promotion of the diagnosis and therapy for malignant pleural mesothelioma

Kenji Morinaga, Kouki Inai, Toyoaki Higuchi, Takashi Seto, Kikuo Nakano, Masahiko
Higashiyama, Katsuya Yumine, Keisuke Aoe, Toshiaki Kamei

A new occupational exposure estimation model and its validation
o . . 1 g 2
Seiichiro Kanno, Fumio Serita, Mamoru Kobori', Kenji Yamamuro

IOccupational Health Research and Development Center; ZJapan Industrial Safety and Health
Association
Research on risk evaluation and reduction of exposure to hand-arm vibration

Setsuo Maeda, Hisataka Sakakibaral, Naoki Hosoya2
"Kochi university; ?Saitama University
Research on risk communication and evaluation of risk of asbestos exposure
Kenji Morinaga
Research on development of respiratory disease caused by long term exposure to cupper

particles
Shigeki Koda

Relation between health effects of low level exposure to dioxin and gene polymorphism

Yasutaka Ogawa
Study of mechanisms of glycol ethers’ reproductive toxicity using genetically-modified animals
Rui-Sheng Wang, Megumi Suda

The role of daytime sleepiness in sickness absence among workers
Masaya Takahashi

Effects of stress coping training on job stressors and psychological stress reactions among
workers
Yasumasa Otsuka

Research Projects Entrusted by Private Enterprises and Public Foundations

1)

2)

Development of safety control system for care assist - research and development of safety
technology of “toilet-assist”
Hiroyasu Ikeda, Tsuyoshi Saito

Safety verification and evaluation of laser range finder
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Hiroyasu Ikeda, Tsuyoshi Saito, Kyoko Hamajima
3) Development on safety treatment of 0zone mixtures
Takaaki Mizutani

4) Electrostatic properties of powder by pneumatic transportation and evaluation of passive-type
static eliminators set in a silo
Mizuki Yamaguma, Kwang Seok Choi

5) Study on stress assessment in workplaces using occupational stress questionnaire

Takashi Haratani, Yasumasa Otsuka, Masaya Takahashi
6) Effects of occupational health promotion activities with questionnaire and interview on job
stressors and stress reactions among Japanese workers
Takashi Haratani, Yasumasa Otsuka
7) Evaluation of the lung biopersistence of reformed serpentinite materials
Tadao Toya
8) Measures for reducing heat strain at work connecting underground power cable

Shin-ichi Sawada

(2) Fundamental Research

Department of Research Planning and Coordination

1) Development of biological indexes to help quit smoking at health promotion program
Yasutaka Ogawa

2) Fundamental research on prevention of job stress and occupational mental health
Takashi Haratani, Masaya Takahashi, Akinori Nakata, Yasumasa Otsuka

3) Quick determination method for organic chemical substances in aerosol particulate matter
Mariko Ono-Ogasawara

4) Study on effects of low-frequency and audible noise: the perceptual characteristics and the

influences on hearing abilities

Yukio Takahashi

5) Ergonomic study for prevention of work-related musculoskeletal disorder

Kazuyuki Iwakiri, Midori Sotoyama, Ippei Mouri
6) Reproductive toxicity study of industrial chemicals
Kenichi Kobayashi, Katsumi Ohtani, Hisayo Kubota, Junzo Saegusa

Mechanical System Safety Research Group
1) Fatigue strength evaluation of 1000Mpa grade high-tensile steel
Tetsuya Sasaki, Takashi Honda
2) Improvement of fatigue strength in welded joints by means of surface treatments
Takashi Honda, Etsuji Yoshihisa, Tetsuya Sasaki

Construction Safety Research Group
1) The study on fall prevention equipments considering the effects of roofers ergonomics
Yasumichi Hino

Chemical Safety Research Group
1) A study on flow and contamination in the chemical equipments
Masaaki Yashima
2) Evaluation of dispersion property in heterogeneous reaction
Yasuhiro Fujimoto
3) The reaction characteristics of auto-oxidized solvents in batch chemical processes

— 181 —



Mieko Kumasaki, Takaaki Mizutani, Yasuhiro Fujimoto

4) The study on safety of gas generators
Mieko Kumasaki

5) Development of quenching system of propagating flame in a duct
Masaaki Yashima

6) Verification of simple combustion model for explosion index evaluation
Teruhito Otsuka

7) Explosion characteristics of decompositive gas mixtures
Takaaki Mizutani, Haruhiko Itagaki

8) Study on the test methods for friction sensitivity and ignition temperature
Takayuki Ando

Electric Safety Research Group

1) The case study and statistical analysis of the accident with electrocution
Tatsuo Motoyama, Hajime Tomita, Norimitsu Ichikawa

2)  Study of technique for detecting electromagnetic pulse generated by discharge
Norimitsu Ichikawa, Hajime Tomita

3) Computer modeling of charge neutralization with ionizers
Atsushi Ohsawa

4) Development of static-eliminator for bag filter-equipped devices
Mizuki Yamaguma, Kwang Seok Choi

Human Engineering and Risk Management Research Group (I)

1) Study on safety construction works under using a extra high-pressure water technology
Hisao Nagata, Yoshiyuki Egawa

2) Study on an application of security technology to prevention of intentional unsafe actions
Kiyoshi Fukaya

3) The estimation of sound attenuation for hearing protectors
Yoshiyuki Egawa

4)  Study on the maximum muscular power classified by care workers' working posture
Hisao Nagata, Midori Sotoyama

International Center for Research Promotion and Informatics
1)  Work physiological assessment and prevention measures for occupational thermal stress
Shin-ichi Sawada, Satoru Ueno, Tatsuo Oka, Akinori Yasuda, Ingvar Holmer!
"Lund University, NIWL, Sweden
2) Single nucleotide polymorphisms of drug-metabolizing enzyme genes and interindividual
variability in health effect of chemicals
Ruisheng Wang, Megumi Suda
3) Evaluating and upgrading sleep health of workers
Masaya Takahashi Akinori Nakata, Takashi Haratani, Kosuke Kaida, Naoko Yachbanal, Takeshi
Tanigawa2
! Kyoto University; * University of Tsukuba
4) The studies on various harmful material exposure and its related diseases among construction
workers
Hitoshi Kobota , Naomi Hisanaga, Ippei Mouri, Eiji Shibata, Jian Sun
5) A study on work and environmental factors affecting musculoskeletal disorders.
Satoru Ueno, Sandsjo LI, Derek R. Smith, Shin-ichi Sawada
'NIwL
6) Examination of the mental exposure evaluation by the biological monitoring procedure
Hiroyuki Saito
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7) A multinational study of emerging occupational health issues among health care workers
Derek R. Smith, Rui-Sheng Wang

Health Administration and Psychosocial Factor Research Group

1) Study on neurophysiological effect among workers exposed to potential neurological hazards
Mamoru Hirata, Hisataka Sakakibaral, Kazushi Taodd’
lNagoya University School of Health Sciences; 2Department of Preventive Medicine, Shiga
Medical University

2) Experimental and occupational health study for improving working condition and stress-induced

symptoms related to eyes, ears, and musculoskeletal features

Ryo Suzuki, Syunsaku Kobayashi, Mamoru Suzuki, Kazuo Tsubota

3) Estimation of sleep quality in middle-aged and older workers
Tatsuo Oka, Tetsuo Tai

4) Assessment and prevention evaluation of cardiovascular effects in long working hours
Tetsuo Tai, Kenji Iwasaki, Naomi HisanagaI
!dichi University of Education

5) Assessment of immunological indices for monitoring of the stress and overwork
Akinori Yasuda

6) Evaluation of stress reaction by measuring physiological index with consideration of the

circadian rhythm

Keiichi Miki

7)  Clinical psychological study on stress job
Yasumasa Otsuka, Takashi Haratani

Mechanism of Health Effect Research Group

1) Research on health effects with gene markers obtained from DNA microarray analysis
Shinji Koizumi, Kaoru Suzuki, Nobuhiko Miura

2) Analysis of genes whose expression is modulated by chemical exposure and their use as

biological indices

Hirotomo Yamada, Shinji Koizumi, Kaoru Suzuki, Nobuhiko Miura

3) Toxicity assessment by a reporter gene assay
Kaoru Suzuki, Shinji Koizumi

4) A study on adverse health factors caused by functional materials
Tadao Toya, Fumio Serita, Yasushi Shinohara, Mitsutoshi Takaya, Avako Takata'
'Department of Preventive Medicine, St. Marianna University School of Medicine

5) Establishment of the tissue preparation in laboratory animals: a histopathological approach for
toxicity study
Hisayo Kubota, Katsumi Ohtani, Kenichi Kobayashi, Junzo Saegusa
6) Basal study of biochemical indexes for neurotoxical assessment

Megumi Suda, Takeshi Honma', Rui-Sheng Wang,Kenichi Kobayashi
J4 WE,Japan Association for Working Environment Measurement

7) Application of biotechniques in occupational health field
Nobuhiko Miura

8) Chemical hazards assessment and standards on safety testing
Yoshihumi Nakanishi, Katsumi Ohtani

Hazard Evaluation and Epidemiology Research Group

1) Effect of multi-axis whole-body and hand-arm vibration on psychological and physiological
responses

Setsuo Maeda, Nobuyuki Shibata, Neil J. Mansﬁeldl, Shin-ichi Ohno®, Naoki Hosoya3
'Loughborough University, UK, *Kanagawa Institute of Technology, *Saitama University
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2)

3)

4)

5)

Prevention, intervention, and management of occupational mental disorders
Lumie Kurabayashi, Tsuyoshi Akiyamal, Maki T ominagaz, Satoru Shima®
INTT Kanto hospital, ’Hirosaki university, 3Kyoto Bunkyo University

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

!Institute for Science of Labor

The investigational and experimental studies on the relationship between health condition of
reproductive function and exposure to physicochemical incidents among the workplace
environment

Katumi Ohtani, Rui-Sheng Wang, Kenich Kobayashi, Hisayo Kubota, Megumi Suda

Epidemiological studies on work-related diseases

Ippei Mori, Mamoru Hirata

Work Environment Research Group

1)

2)

3)

4)

5)

6)

7)

8)

9)

Health effects due to wooden dust

Kenji Morinaga
Development of prediction systems of mutagenicity of organic compounds by non-linear
method

Katsuhiko Sawatari

Measurement of organic solvent evaporation rate

Seiichiro Kanno

Research of detection and measurement of asbestos and mineral fibers
Yasushi Shinohara

Establishment and application of methods to evaluate optical radiation hazards
Tsutomu Okuno, Jun Ojima, Hiroyuki Saito

Study of “in situ” analysis for hazardous metal and metalloids in work place air
Mitsutoshi Takaya, Fumio Serita

Strategy for prevention of dust exposure during mental griding and welding
Jun Ojima, Nobuyuki Shibata

Establishment of method for forecasting breakthrough of gas masks for organic vapors
Mitsuya Furuse

Study on biological monitoring of occupational exposure to polybrominated dibenzo-p-dioxins

and furans
Masayoshi Hagiwara

Human Engineering and Risk Management Research Group (1)

1)

2)

3)

4)
5)

6)

Study on prevention of health impairment due to overwork
Kenji Iwasaki, Takeshi Sasaki, Naomi Hisanagal, Lumie Kurabayashi, Ippei Mouri
!dichi University of Education

Motor function, attention, motivation, and central nervous system fatigue in elderly employees
Hideki Fukuda, Okihide Hikosaka', Yasuo Terao’, Masaya Segawa’, Yoshiko Nomura’
National Eye Institute; “Tokyo University; *Segawa Children’s Clinic

Measurement and evaluation of fume and gases from gas metal arc welding processes
Fumio Serita, Seiichiro Kanno, Yoshihisa Hosokawa'
Safetec Co. Ltd.

Study on the evaluation of biodynamic response to vibration in workplaces
Kazuo Kanada

Study on evaluation method for establishment and operation of local exhaust ventilation system
Nobuyuki Shibata, Jun Ojima

Research on porous carbon materials for development of new adsorbents of organic solvents’
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vapors
Hironobu Abiko, Yasushi Shinohara
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3. Original Articles

Sensory nerve conduction velocities of median, ulnar and radial nerves in

patients with vibration syndrome

Mamoru Hirata’, Hisataka Sakakibara®

Int Arch Occup Environ Health 80: 273-280, 2007

DOI 10.1007/s00420-006-0131-6 Online Date 17 August 2006.
Objective: The present study aimed to clarify the range of involvement for hand-arm vibration syndrome
(VS) in the median, ulnar and radial nerves of the hand. Methods: Sensory nerve conduction velocities
(SCVs) for 3 nerves in the hands and arms were examined for 34 patients with VS and 23 age-matched
controls. Neuropathy types were classified by possible carpal tunnel syndrome (CTS), Guyon’s syndrome
and digital neuropathy in 3 nerves. Results: SCV in the median nerve (middle finger, wrist - elbow) and
ulnar nerve (little finger, wrist - elbow), and amplitudes of the median nerve (wrist - proximal and distal
parts of the middle finger), ulnar nerve (wrist - proximal and distal parts of the small finger; forearm -
proximal part of the small finger; upper arm - proximal part of the small finger) and radial nerve (dorsal side
of the hand - thumb) were significantly reduced in VS patients compared with controls. According to subject
classifications based on the results of SCV and amplitude of nerve action potential, 52.9% of VS patients
displayed multi-focal neuropathy including digital neuropathy, possible CTS and/or Guyon’s syndrome.
Conclusion: These findings suggest that VS affects all 3 nerves in the hand. According to classification
results, the main disorders of peripheral nerves comprise digital neuropathy.

! National Institute of Industrial Safety and Health, Japan; > Nagoya University School of Medical Science

Analysis of human proteins that have an affinity to heavy metals by

metal-chelating column chromatography

Fuminori Otsuka], Miho Komatsu-Okugailo], Shinji Koizumiz, Motoyasu Ohsawa’

Industrial Health 44, 674-678, 2006.
To clarify the molecular basis of toxicities of industrial chemicals, it is demanded to develop appropriate
methods whereby their cellular target molecules can be directly identified. In the present study, we focused
on target proteins of heavy metals and established the method to detect them using a combination of
metal-chelating column chromatography and a subsequent analysis by electrophoresis. Protein samples
prepared from HeLa cells were applied to the Zn- or Cd-chelating column, and the bound proteins were
analyzed by SDS-polyacrylamide gel electrophoresis followed by either silver staining, or fluorography
when using radiolabel protein samples. Among several protein species trapped in the columns, a 36-kDa
protein apparently has an affinity to both Zn and Cd, indicating the possibility that Cd can exchange essential
Zn on this protein. These results suggest that the established method is useful for the target protein screening
and further analyses of separated proteins.

"Teikyo University; *National Institute of Occupational Safety and Health.

Cadmium-responsive element of the human heme oxygenase-1 gene mediates

heat shock factor 1-dependent transcriptional activation

Shinji Koizumi’, Pengfei Gong], Kaoru Suzuki', Mie Murata'

Journal of Biological Chemistry 282, 8715-8723, 2007.
Transcription of a number of mammalian genes is activated by heavy metals, but mechanisms of signaling
and transcriptional regulation are not well understood. From a comparison of heavy metal responses of
several human genes, it was noted that the heme oxygenase-1 (HO-1) gene is quite similar in the spectrum of
metal response and induction kinetics to the heat shock protein 70 (HSP70) gene, suggesting a common
regulatory mechanism shared by these genes. The cadmium-responsive element (CdRE) known to be
responsible for the metal regulation of /0-1 formed complexes with proteins from heavy metal-treated HeLa
cells in an electrophoretic mobility shift assay (EMSA). These complexes were indistinguishable in mobility
from those formed by the heat shock factor 1 (HSF1) and the heat shock element involved in Asp70
regulation, suggesting the involvement of HSF1 also in the CdRE complexes. Competitive EMSA and
supershift analysis with an anti-HSF1 antibody revealed that HSF1 was in fact a component of the CARE
complexes. A fine analysis on the affinity of HSF1 to a series of mutant CdRE sequences showed that HSF1
recognizes a sequence motif TnCTAGA. Transient transfection analysis with overexpressed recombinant
HSF1 demonstrated that CARE has HSF1-dependent enhancer-like activity that requires direct binding of
HSF1. In the absence of overexpressed HSF1, however, CdRE by itself was insufficient to mediate heavy
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metal-induced transcription, suggesting requirement of additional regulatory sequences. The finding that
HSF1 is directly involved in the regulation of #o-/ with an anti-oxidative role revealed a new aspect of the
biOIO?ical defense mechanism.

National Institute of Occupational Safety and Health.

Effects of perinatal exposure to bisphenol A on brain neurotransmitters in
female rat offspring
Takeshi Honma', Muneyuki Miyagawa’, Megumi Suda’, Rui-Sheng Wang’, Kenichi Kobayashi’,

Soichiro Sekiguchi3
Industrial Health 44, 510-524, 2006.

Pregnant Sprague-Dawley (CD IGS) rats were orally administered doses of bisphenol A (BPA) at 4, 40, and
400 mg/kg, from gestation days 6 to postnatal day 20. Neurotransmitters such as dopamine (DA) and
serotonin (SHT) were extracted from the brains of dams and female offspring, and measured using liquid
chromatography. BPA at 400 mg/kg was toxic and dosed rats died. At 3 wk after birth, brain levels of
3,4-dihydroxyphenylacetic acid (DOPAC, a DA metabolite), homovanillic acid (HVA, a DA metabolite),
SHT, 5-hydroxyindoleacetic acid (SHIAA, a SHT metabolite) in female offspring were increased and the
HVA/DA ratio was high in some brain areas of BPA-treated groups as compared with controls. At the age of
6 wk, levels of choline (Ch) in BPA-treated groups at 4 and 40 mg/kg were higher than control in all of eight
brain areas. No changes were observed in acetylcholine (ACh) contents. In 9-wk-old offspring, changes in
monoamines and metabolites were scattered and not great. At 3 wk after delivery, levels of SHIAA in some
brain areas of dams treated with BPA were higher than in control dams. Dose dependent increases in HVA
and the HVA/DA ratio of the occipital cortex, and in the HVA/DA ratio of the frontal cortex were observed.
The turnover of DA and SHT was accelerated in 3-wk-old offspring and dams. BPA possesses very weak
estrogenic activity. Changes in cerebral neurotransmitters observed in offspring and dams in this study may
have been related to the estrogenic activity of BPA. However, further investigation is needed to examine the
contribution of hormonal activity to such neurotransmitter changes.

! Japan Association for Working Environment Measurement; *National Institute of Occupational Safety and
Health; *High Technology Japan Co.,Ltd.

Involvement of thyroxine in ovarian toxicity of di-(2-ethylhexyl)phthalate
Soichiro Sekiguchil, Shin Ito’, Megumi Suda’, Takeshi Honma®
Industrial Health 44, 274-279, 2006.

Forced ovulation induced by the administration of exogenous gonadotropin is a useful marker for studying
the ovarian toxicity of chemicals in experimental animals. We examined the toxicity of di-(2-ethylhexyl)
phthalate (DEHP) in the ovaries of immature F344 female rats. Superovulation was induced by injections of
equine chorionic gonadotropin (eCG) and human chorionic gonadotropin (hCG) in rats dosed with 125, 250,
500, 1,000 or 2,000 mg/kg body weight of DEHP for 4 consecutive days. The number of ova shed during
superovulation significantly decreased in rats treated with DEHP at 500 mg/kg as compared with control, but
no changes were observed in the number of ova in groups given other doses of DEHP. In control rats treated
with olive oil, hypophysectomy reduced significantly the number of ovulated ova. When 2,000 mg DEHP
was given 