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VI Synopses in English

1. Senior Staffs

Director General
Chief of Section of General Affairs
Chief Clerk of General Affairs
Chief Clerk of Accountant
Chief Clerk of Supplies

Chief of Experimental Animal Care

Division of Research Planning
Chief

Senior Researcher

Planing Coordinator

Chief of Library and Information

Division of Work Stress Control
Chief

Senior Researcher

Division of Health Effects Research
Chiel

Senior Researcher

Division of Hazard Assessment
Chief

Haruhiko Sakurai, MD, DMSc
Yasuo Nishimura

Yasunari Sasagawa
Masayuki Yoshikoshi
Hiromasa Nakane

Junzo Saegusa, VMD, DAgr

Kuniomi Nakamura, MD, DMSc
Naomi Hisanaga, MD

Tetsuya Ishii

Yasunori Yoshizawa

Seiichiro Kanno

Ayako Sudo, DMSc

Susumu Saito, DMSc

Kenji Iwasaki, DSc

Hideki Fukuda, DMSc

Takashi Haratani, DHSc

Rumie Kurabayashi, MD, DMSc
Shin-ichi Sawada

Tatsuo Oka

Hiroshi Tsuruta, DMSe, DPhar
Takeshi Honma, DPhar

Noriko Otaki, DMSc

Hirotomo Yamada, DSc
Muneyuki Miyagawa, DMSc
Toyoto Iwata, MD, DMSc

Heihatiro Arite, DMSc



Senior Researcher

Division of Work Environment Evaluation
Chief

Senior Researcher

Division of Human Engineering
Chief

Senior Researcher

Hiroko Kyono, DMSc

Shinji Koizumi, DPhar
Yoshifumi Nakanishi, DPhar
Hiroshi Jonai, MD, DMSc

Norihiko Kohyama, DSc
Katsuhiko Sawatari, DSc
Fumio Serita

Tsutomu Okuno, Deng
Yasushi Shinohara, DSc

Mariko Ono-Ogasawara,

Yoshiharu Yonekawa, DMSc
Higao Yotsumoto

Takeshi Iwasaki, DHSc
Toshihiko Myojo, DEng
Kazuc Kanada

Tsuguo Takano

Mitsumasa Sugimoto

Midori Sotoyama, DMSc



2. List of Titles of Researches in 1997

. Workload in nurses : comparison of 2-and 3-shift systems.

...............

Evaluated by urinary excretion of catecholamines and cortisol
Keiichi Miki, Ayako Sudo, Masaya Takahashi
Heihachiro Arito, Hideki Fukuda, Naomi Hisanaga
Takashi Haratani, Rumie Kurabayashi

. Workload in nurses: comparison of 2-and 3-shift systems

Evaluated by subjective measures, heart rate, and physical activity —— -+
Masaya Takahashi, Heihachiro Arito, Keiichi Miki, Ayako Sudo,
Hideki Fukuda, Naomi Hisanaga, Takashi Haratani, Lumie Kurabayashi
. Urinary and salivary stress hormone levels while performing arithmetic
calculation in a NoiSy enVIFONIMENt <+t
Keiichi Miki, Kouki Kawamorita®, Yutaka Araga*
Toshimitsu Musha* and Ayako Sudo
*Brain FFunctions Laboratory, INC
. Effect of storage time and temperature on urinary catecholamines, cortisol and
Creatinine ...............................................................................................................
Keiichi Miki, Ayako Sudo
- Analysis of corticosteroids in biological fluids by thermospray liquid
chromatography/mass spectrometry (3) ..................................................................
Keiichi Miki, Ayako Sudo
. Workload of the workers engaged in health care for the elderly (4)

Comparison between young male, young female and

..............................................................................

middle-aged female groups
Ayako Sudo, Keiichi Miki, Naomi Yatomi®, Hiroyuki Saito
"Tokyo Metropolitan Institute of Gerontology

. Effect of prolonged noise exposure on circadian rhythm of locomotor activity in

.............................................

aged rats Phase delay of exposure time
Ayako Sudo, Keiichi Miki
. Cardiovascular-autonomic nervous function of workers in manufacturing industry (1)
—— Working hours, fatigue, and urinary catecholamine metabolites «=---c-srevrrirerserenes
Takeshi Sasaki, Kenji Iwasaki, Tatsuo Oka, Takashi Haratani,
Naomi Hisanaga, Takashi Ueda®, Yukiko Takada®, and Yukio Fujiki**
"Matsushita Electronics, “*Matsushita Science Center of Industrial Hygiene

. Cardiovascular-autonomic nervous function of workers in manufacturing industry (1)

...........................................................................

— Urinary catecholamines
Tatsuo Oka, Takeshi Sasaki, Kenji Iwasaki, Takashi Haratani,
Naomi Hisanaga, Takeshi Ueda*, Yukiko Takada®, and Yukio Fujiki**
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15.
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17.

18.

*Matsushita Electronics, **Matsushita Science Center of Industrial Hygiene
Cardiovascular-autonomic nervous function of workers in manufacturing industry (1)
— Respiratory sinus arrhythmia, blood pressure, and cholesterol --------roersereereree 8

Kenji Iwasaki, Takeshi Sasaki, Tatsuo Oka, Takashi Haratani,

Naomi Hisanaga, Takashi Ueda®, Yukiko Takada®, and Yukio Fujiki*”

*Matsushita Electronics, **Matsushita Science Center of Industrial Hygiene
Alertness and performance after a brief nap during post-lunch rest under prior

GIEED defiCit, ««wreserrrserraner e s r e 9

Masaya Takahashi and Heihachiro Arito

Analysis of physiological and subjective thermal loads induced by alternately
repeated exposures to cold and warm environments (2)

—— with reference to thermoregulatory behavioral motivation

and seasonal effect
Shin-ichi Sawada, Toshic Kobayashi®
*Health Science Center, Tokyo University of Mercantile Marine
Analysis of physiological and subjective thermal loads induced by alternately

repeated exposures to cold and warm environments (8)

with reference to thermoregulatory, cardiovascular, and subjective responses

and performance
Shin-ichi Sawada, Shunichi Araki”
*Tokyo University, School of Medicine
Epidemiological and case studies on occupational diseases requiring an absence of
four days or more by using the occupational injuries and disease reports obtained

from Labor Ministry

........................ 10

Shin-ichi Sawada, Naomi Hisanaga, Keiichi Katoh, Tetsuya Ishii and

the case study on frostbite and death from cold at work

Kuniomi Nakamura
Regulatory mechanism involved in the heavy metal induction of human
metallothionein ......................................................................................................... 10
Shinji Koizumi, Kaoru Suzuki, Yasumitsu Ogra" and Fuminori Otsuka™"*
*Present address: Faculty of Pharmaceutical Sciences, Chiba University
**Faculty of Pharmaceutical Sciences, Teikyo University
Effects of various heavy metals O gene eXPression ««roessssiremriammiies 11
Pengfei Gong, Mie Murata and Shinji Koizumi
Isolation of the gene coding for a regulatory protein relevant to heavy metal
resistance ............................................................................................................... 11
Hirotomo Yamada and Shinji Koizumi
Study on behavioral effects of toxic substances ;

Schedule-controlled operant behavior as a cognitive measure of exposure effects, - 11



19.

20,

21.

22.

23.

24,

25.

26.

27.

28.

29.

Muneyuki Miyagawa and Takeshi Honma

Evaluation Of sperm toXicity using MTT method ......................................................

Katsumi Ohtani, Muneyuki Miyagawa, and Takeshi Honma

Occupational diseases and biomarkers .....................................................................

Takeshi Honma, Megumi Suda, Katsumi Ohtani, Goro Asano® and
Mi-Young Lee™
"Nippon Medical School

*Industrial Health Research Institute, Korea

Complexity in exposure environments and drug-metabolizing enzyme «:eceverrerreeerenane

Takeshi Honma, Rui-Sheng Wang and Megumi Suda

Nervous disorders produced by occupational hazard factors rrreererereeerrrn.

Takeshi Honma, Hirofumi Tsuga, Megumi Suda, Muneyuki Miyagawa,
Tatsuya Haga® and Wolfgang Sadee**
*Institute for Brain Research, University of Tokyo

**University of California San Francisco, USA

Health effects Of alternative Solvents ........................................................................

Takeshi Honma, Megumi Suda, Katsumi Ohtani and Rui-Sheng Wang
Biological effects of fibrous minerals as asbestos substitutes (1)

(1) Preparation for fibrous mineral samples for biological study and the

characterization ......................................................................................................

Norihiko Kohyama, Yasushi Shinohara, Shizue Kurimori and Toshioc Sakai

Biological effects of fibrous minerals as ashestos substitutes {II)

(2) In vitro evaluation method for bio-durability of asbestos substitutes -----seeeeve

Norihiko Kohyama, Yasushi Shinohara, Shizue Kurimori, Hiroko Kyono and
Tadao Toya

Biological effects of fibrous minerals as asbestos substitutes (1)

(3) Albumin adsorption on mineral fibers ............................................................

Noriko Otaki, Norihiko Kohyama and Shizue Kurimori

Biological effecis of fibrous minerals as asbestos minerals (II)

(4) Effects Of mineral fibers to KB cells ...............................................................

Toyoto Iwata, Yoshifumi Nakanishi and Norihiko Kohyama

Biological effects of fibrous minerals as ashestos substitutes (II)

(8) Effect of fibrous minerals on cultured mammalian cell chromosomes «-=::-eteeeees

Yoshifumi Nakanishi; Toyoto Iwata and Norihiko Kohyama
Biological effects of fibrous minerals as asbestos substitutes (II)
(6) Changes of LDH and total protein in BALF from rats intratracheally

instilled with two kinds of potassium titanate whisker --«r-rreeoreecomesomin

Noriko Otaki, Hiroko Kyono, Tadao Toya, Fumio Serita and
Norihikc Kohyama
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31.

32.

33.

34.

39.

36.

37.

38.

39.

Biological effects of fibrous minerals as asbestos substitutes (II)
(7 Cell differential in BALF from rats intratracheally instilled with

two kindS Of potassium titanate Whisker ........................................................ SRR

Tadao Toya, Hiroko Kyono, Noriko Otaki, Fumio Seirita and
Norihiko Kohyama
Biological effects of fibrous minerals as ashestos substitutes (II)

(8) Changes of the inflammatory markers and cytokines in lungs from rats

intratracheally instilled with two kinds of potassium titanate whisker --:-ereeorereeeeee :

Yoko Ishihara®, Hiroko Kyono, Norihiko Kohyama, Noriko Otaki,
Tadao Toya, and Jun Kagawa'®
*Tokyo Women's Medical College

Biological effects of fibrous minerals as asbestos substitutes (1)

(9) Histopathological changes of the lung from rats intratracheally instilled with

two kinds Of potassium titanate Whisker .................................................................

Hiroko Kyono, Tadao Toya, Noriko Otaki, Fumio Seirita and
Norihiko Kohyama

Effect of extremely low frequency magnetic fields on human sperm

Chromosomes R R R AR

Yoshifumi Nakanishi, Tsutomu Okuno, Sumio Iijima* and
Hiroyuki Tateno"*

*Department of Health Sciences, Yamanashi Medical College
**Department of Biological Sciences, Asahikawa Medical College

Effects of extremely low frequency magnetic fields on human peripheral

blOOd T-Cell. ...........................................................................................................

Akinori Yasuda

Oxidative Stresses induced With UV radiation ...........................................................

Toyoto Iwata, Hirotomo Yamada and Toyoto Iwata
Atopy-like dermatitis in IQI”Jic mice

A possible animal model for human allergic dermatitis «=-==«rserrrrarreerrmrrrrmreresienenees

Junzo Saegusa and Hisayo Kubota

Development of methods to evaluate cardiovascular effects induced by

environmental pollutants (2) ...................................................................................

Tetsuo Tai, Hiroshi tsuruta

Risk assessment of skin absorption by skin uptake of solvents -:oreoveerrsrssseanenen.

Hiroshi Tsuruta, Tadao Toya, Yoko Morita and Tetsuo Tai

Nicotinamide adenine dinucleotide synthetase activity as a tool for biological

MIONItOTIng Of Jemd (1) «roerrerrrrrsressntne it b

Yoko Morita, Tadashi Sakai®, Takaharu Araki*, Shunichi Araki*”
*Center of Occupational Medicine, Tokyo Labor Accident Hospital
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41,

42.

43.

44,

45.

46.

47.

48.

49.

**Department of Public Health, Faculty of Medicine, University of Tokyo
Determination of lead in whole blood, plasma and urine by ICP-MS (1) +-errerrmmeniin
Yoko Morita, Tadashi Sakai®, Mariko Ono-Ogasawara, Mitsutishi Takaya,
Hiroshi Tsuruta, Takaharu Araki*
"Center of Occupational Medicire, Tokyo Labor Accident Hospital
Construction of an inhalation exposure chamber for welding fume and gases and
their concentrations inSide the chamber. ..................................................................
Heihachiro Arito, Hiroyuki Saito, Jun Qjima and Takeshi Iwasaki
Measurement of hazardous fume and gasses in the CO; arc welding process «::+eeereee
Hiroyuki Saito, Jun Ojima, Takeshi Iwasaki, Heihachiro Arito,
Exposure to thorium dioxide in griding tungsten rods for tungsten inert gas
Arc Welding  cesereere e e
Hiroyuki Saito, Jun Ojima, Naomi Hisanaga, Heihachiro Arito
Atsuko Shinohara®, Momoko Chiba* and Shouji Hirai**
*Department of Epidemiology and Environmental Health,
Juntendo University School of Medicine
**Atomic Energy Research Laboratory, Musashi Institute of Technology
Development of an automatic data processing system of questionnaires ««--re-reeeeveennns
Hideki Fukuda, Naomi Hisanaga, Takashi Haratani, Lumie Kurabayashi
Masaya Takahashi, Heihachiro Arito , Keiichi Miki, and Ayako Sudo
Motor control function in elderly PErsOns ««eer - re s
Hideki Fukuda, Shujiro Sugita, Okihide Hikosaka*®, Michitaka Watanabe*

-

Satoru Miyauchi®”, Yasuo Terao**”*, and Giichi Ugawa**"
*Juntendo University, *‘Comunications Reseach Laboratory,
***Tokyo University

Effects of alcohol on memory-guided saccades in human oocereereeeniin.,
Hideki Fukuda and Miyako Oomoto*
*Toho University

The development of automatic data processing system on higher brain functions -+
Shujire Sugita and Hideki Fukuda

An epidemiological survey on sleep quality of factory workers cco--oreeeeserrin.
Akinori Nakata, Takashi Haratani, Lumie Kurabayashi,
Akiko Miki", Norito Kawakami®, Hiroyuki Shimizu?®
' School of Sciences and Nursing, University of Tokyo
» Gifu University School of Medicine

Effects of job stress on sleep quality of factory workers «----rreeeresoiiinn.
Akinori Nakata, Takashi Haratani, Lumie Kurabayashi, Akiko Miki"’,
Norito Kawakami?, Fumio Kobayashi®

"’ School of Sciences and Nursing, University of Tokyo, ® Gifu University



School of Medicine, ¥’ Aichi Medical University
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3. Collected Abstracts from the Publications in 1997

1 Keiichi MIKI*, Kouki KAWAMORITA**, Yutaka ARAGA™",
Toshimitsu MUSHA™* and Ayako SUDO*
Urinary and Salivary Stress Hormone Levels While Performing
Arithmetic Calculation in a Noisy Environment
Industrial Health, 36, 66-69, 1998

Summary  The effect of environmental conditions on stress responses to mental work,
were examined by measuring urinary catecholamine and cortisol excretion and salivary
cortisol concentrations before, during and after an arithmetic calculation task under 90dB (A)
while noise and quiet conditions. Adrenaline excretion increased similarly during the task
under both environmental conditions. The salivary cortisol level was significantly higher than
the pre-task level during the task with noise, but not under quiet, conditions. The subjects re-
ported that they felt more irritable when performing the task with noise, than under quiet
conditions. The resulis suggest that environmental conditions may affect on the pattern of
hormonal response to mental work, which may be related to psychological states of the sub-
jects.

*National Institute of Industrial Health
**Brain Functions Laboratory, INC

2 An Luong NGUYEN*, The Cong NGUYEN*, Trinh LE VAN", Minh Hien
HOANG*, Sy NGUYEN®, Hiroshi JONAI"*, Maria Beatriz G.
VILLANUEVA**, Shinya MATSUDA***, Midori SOTOYAMA™* and
Ayako SUDO**

Noise Levels and Hearing Ability of Female Workers in a Textile Factory
in Vietnam
Industrial Health 1998, 36, 61-65

Summary Noise and hearing ability profiles were determined in a textile factory in
Vietnam. Noise mapping done in the weaving section showed that the noise levels exceeded the
Vietnamese standard of 90 dBA by as much as 9 dBA in some areas. Aundiometric tests per-
formed on 69 female workers from the weaving section revealed that workers with more than
10 years of noise exposure had the worst hearing threshold levels at 1,000 and 4,000 Hz. Similar
findings were observed for workers greater than 35 years old. The 4,000 Hz notch, suggestive
of exposure to intense noise, was noted in the audiograms of 26 subjects.

*National Institute of Labour protection, Vietnam
**National Institute of Industrial Health, Japan
***University of Occupational and Environmental Health, Japan



3  Tomoe KOIZUMI®, Naomi YATOMI®, Yayoi ODA® and Avako SUDO"Y
Household Work and Psychological Stress among Researchers
Japanese Journal of Administrative Behavior Vol. 10, No. 2, 111-119, 1996

Summary To examine the effects of household work on psychological states, a packet
of questionnaires was distributed to 37 researchers. They were divided into high and low
scorers on a household work measure. A multiple analysis of variance found that the low
scorers, as compared to the high scorers, showed signs of lower distress and higher arousal
during the day time on a working day, while the low scorers showed lower distress as well as
lower arousal in the evening of the work day. On the day off the distress was higher continu-
ously during the day but the arousal was higher only in the evening among the high scorers.
The result that distress and arousal were linked to the day and the time suggests that the
household work functions as a psychological stressor.

" Shirayuri College

? Tokyo Metropolitan Institute of Gerontology
® Institute of Beauty Science

* National Institute of Industrial Health

4 Shin-ichi Sawada
Seasonal Characteristics of Physiological and Subjective Thermal Loads
in Japanese Young Adult Males during Acute Cold Exposure
International Symposium on Problems with Cold Work, Book of Abstracts
77p, Stockholm, Sweden, November 16-20, 1997

Summary  The purpose of this study was to examine whether there are seasonal dif-
ferences in physiclogical and subjective thermal loads induced by celd stress between summer
and winter, Twenty-one Japanese men from the ages of 21 to 30 were exposed to acute cold air
stress of 10°C for 60 minutes after having rested under thermoneutral conditions of 30°C for 60
minutes in both summer and winter. During the experiment, the subjects, who were dressed
only in shorts, sat on chairs while their thermo-physiological responses (rectal and mean skin
temperatures and metabolic heat production), cardiovascular reactions (blood pressure,
heart rate, stroke volume, and total peripheral resistance), and subjective thermal responses
(thermal sensation and comfort) were measured. All of the variables measured under
thermoneutral conditions immediately before cold exposure had no significant seasonal dif-
ferences except for mean skin temperature, the value of which was slightly higher in summer.
During the first half of cold exposure (0-30min), rectal temperature showed minimal fall in
both seasons and thermoregulatory strains showed no marked seasonal differences. During
the latter half of cold exposure (30-60min), however, the increase in metabolic heat production
was significantly greater in winter, while rectal temperature fell more slowly. Concurrently,
the increase in mean blood pressure and total peripheral resistance was significantly less in
winter, while subjective thermal loads such as thermal discomfort and cold sensation were
lessened. These results suggest that there are no marked seasonal differences in physiological
and subjective thermal loads if the period of cold exposure is so brief that thermal balance is
maintained at a normal or subnormal level of mean body temperature. They also suggest,
however, that an improvement in metabolic heat production response emerges in winter if cold
exposure is prolonged to a point where the risk of hypothermia increases with progressive ex-
posure. This seasonal adaptive change in winter may be beneficial for mitigating physiological
and subjective thermal loads, as well as for maintaining the body thermal balance.



National Institute of Industrial Health

5 T. Minami®, S. Tohno®, Y. Tohno®, N. Otaki®, M. Kimura® and M.G.
Cherian®

Plasma MT levels in Diabetic and Renal Failure Patients
The Fourth International Metallothionein Meeting, Abstracts, p37~38,
1997.

Summary The plasma metallothionein (MT) levels were measured by RIA in diabetic

(DP) and chronic renal failure (CRF) patients. In normal healthy subjects, plasma MT levels
were below 10ng/ml, and the MT levels of DP including both type I and I were also below
10ng/ml, althouhg plasma zinc levels were high in DP. However, the MT levels were increased
when CRF was complicated by DP. In 73% of CRT patients, MT was detected in plasma and
when they under went hemodialysis, the MT levels were increased with treatment period, and
MT was detected in 88% of them. There was a positive relationship between urinary MT and
zine levels in DP {r=0.55), while there was no such relationship in CRF. However, in CRF pa-
tients, there was a positive relationship between urinary and plasma MT levels (r=0.73). The
results suggest that plasma MT level may increase in subjects with certain renal disorders but
not in diabetes.

"Nara Medical Univ,

*Natl. Inst. Indust. Health,

‘Keio Univ, School of Medicine,

¢ Univ. Western Ontario, London, ON, Canada.

6 T. Minami®, S. Tohno?®, Y. Tohno®, N. Otaki®, M. Kimura®.
Quantification of MT Isoforms in Mouse Liver Using Capillary Zone
Electrophoresis.

The Fourth International Metallothionein Meeting, Abstracts, p19, 1997.

Summary Capillary zone electrophoresis (CZE) was used for quantification of MT
isoforms in the mouse liver. The cytosol fraction was obtained by centrifugation of 25% ho-
mogenate, and applied directly to CZE after filtration. Carbonic anhydrase was added to the
fraction as an internal standard. Peaks corresponding to MT-1 and MT-2 were identified from
those of the purified MT-1 and MT-2, and further identified by adding purified MT isoforms
to samples. MT-1 was detected as the retention time at 10.5 min, MT-2 was at 7.0 min, and car-
bonic anhydrase was at 15.0 min by CZE using a polyacrylamide-coated tube at neutral pH.
After making standard curves from peak areas of purified MT isoforms, concentrations of
MT isoforms in the liver were calculated from estimates of their peak areas. These results
suggest that CZE analysis is adequate for a rapid separation to quantify liver MT isoforms.

*Nara Medical Univ,
*Natl. Inst. Indust. Health,
*Keio Univ, School of Medicine,



7 Shinji KOIZUMI™, Yasumitsu OGRA*!, Kaoru SUZUKI* and Fuminori
OTSUKA™",
Factors that Regulate Transcription of the Human Metallothionein-ITA
Gene
The Forth International Metallothionein Meeting (Kansas City, MO,
USA), Abstracts p. 25 (1997).

Summary Expression of mammalian metallothionein genes is controlled by heavy
metals via a short stretch of DNA sequence, metal-responsive element (MRE), which repeats
several times in the 5'-flanking region of the genes, We characterized the function of seven
MREs located upstream of the human MT-TA (hMT-TA) gene. Only four out of the seven
MREEs were able to mediate transcription in response to zine, Among these, MREa most
proximal to the transcription start site showed the most potent activity. The affinity-purified
transcription factor hMTF-1 strongly bound to these responsive MREs, indicating that the in-
teraction of this protein with a particular set of MREs plays the major role in heavy metal-
induced transcription. In addition, we found that another nuclear protein distinct from hMTF-
I binds to the sequences overlapping some MREs, and this protein probably prevents hMTF-1
from binding to MREs. Thus, at least two factors appear to be involved in MRE-mediated
regulation of the hMT-I A gene.

*National Institute of Industrial Health
"“ERaculty of Pharmaceutical Sciences, Teikvo University
'Present address: Faculty of Pharmaceutical Sciences, Chiba University

8 Muneyuki MIYAGAWA, Katsumi OHTANI, Megumi SUDA and Takeshi
HONMA
Effects of Acute Exposure to Toluene on Mixed Schedule-Controlled
Behavior as a Memory Measure in Rats.
The 1st International Conference of Asian Society of Toxicology, June 29-
July 2, 1997, Yokohama, Japan, Program pl67.

Summary The acute effect of toluene exposure was examined in rats by using an
operant conditioning schedule (alternating mix FR 10 DRO 5-sec with time out) that was de-
signed to measure the effects of chemicals on short-term memory. The FR component (in
which rats had to respond 10 times to obtain a food pellet) and the DRO component (in which
food presentation was contingent upon no responding for 5 sec) alternated in this schedule. A
delay of variable duration was imposed between presentation of the schedule components. No
exteroceptive stimuli were available to indicate which component was in effect. Consequently,
appropriate performance depended on the rats’ memory of the component presented previ-
ously. Male Fischer-344 rats were trained on the schedule under a variable-delay condition
wherein the duration varied from 5 to 25 sec within each session, Response rate and the first
response latency in each FR and DRO component were determined in sessions repeatedly run
after exposure (4 hours) to 0, 1600 and 3200 ppm of toluene. The first response in each compo-
nent was classified into four categories (hit, miss, false alarm, and correct rejection) by using
its latency with a criterion of 5 sec, and then the accuracy of response and response bias were
calculated from the probability of hit and false alarm. On the whole, lower accuracy scores
were obtained with longer delay duration, and the change in accuracy was correlated with the
change in bias. After the exposure to toluene, the response rate decreased in FR and increased



in DRO. Response accuracy decreased in a dose-related manner; however, response bias de-
creased only after exposure to 3200 ppm. Larger exposure effects were revealed with longer
delay duration for both accuracy and bias. These indicate that the change in response accu-
racy is partly explained by the cognitive effects of toluene.

National Institute of Industrial Health

9 Takeshi HONMA and Megumi SUDA
Changes in Plasma Lipoproteins as Toxicity Markers for Carbon
Tetrachloride, Chloroform, and Dichloromethane
Industrial Health, vol. 35, 519-531, 1997

Summary Effects of single intraperitoneal (i.p.) administration of carbon tetrachlo-
ride (CCl.), chloroform (CHCIs), and dichloromethane (CH:Cl.) on lipoproteins in plasma
and liver were investigated in rats. Changes in lipoproteins caused by these solvents were
compared with changes in traditional hepatotoxicity markers such as GPT (ALT). Following
the administration, concentrations of lipoproteins (VLDL, LDL, HDL), triglyceride, choles-
terol, and GPT activity in plasma were determined through changes in liver weight, liver
content of triglyceride, malon dialdehyde (MDA), and glutathione (GSH). Time-course study
revealed that changes in plasma and liver reached their peaks at 19 or 32 hrs following the ad-
ministration of CCl. or CHCl.. Peaks of changes were observed at § or 19 hrs following the
administration of CII.Cl.. Dose dependency of these changes was investigated at dosages of
3, 30, and 300mg/kg of CCls or CHCl;, and 300, and 1,000 mg/kg of CH.Cl.. Significant de-
creases in triglyceride and apolipoproteins in VLDL fraction were observed at 3 mg/kg of CCl
:. Such VLDL components decreased at 30mg/kg of CHCl:. HDL decreased significantly at
300mg/kg of CH:Cl: and marked increase in LDL occurred at 1,000mg/kg of the solvent. Liver
weight and liver content of triglyceride and MDA significantly increased at 30mg/kg of CCl.,
while significant increase in GPT activity was observed at 300mg/kg of CCl. and CHCls. GPT
increased significantly at 1,000mg/kg of CH.Cl.. These results revealed that changes in
plasma lipoproteins can serve as sensitive and simple markers for liver disorders caused by
chlorinated hydrocarbon solvents such as CCl., CHCl,, or CH.Cls.

National Institute of Industrial Health

10 Takeshi HONMA, Muneyuki MIYAGAWA, Megumi SUDA and Katsumi

OHTANI

Methods of Evaluating Hazardous ZEffects Produced by Combined

Exposure to Environmental Pollutants

Environmental Research in Japan, Vol I, 78-1-78-23, (1997), Environment

Agency, Japan

Summary We inhale many kinds of chemical substances in workplaces and under or-
dinary living circumstances. Studies of health effects due to exposure to multiple substances
are less numerous than those of exposure to a single substance. This is because exposure ex-
periments with multiple substances are difficult and expensive to perform, and the results
obtained are frequently too complicated to interpret. Therefore, we must accumulate more
data regarding co-exposure to chemicals, and we should recognize combinations of chemicals

possibly producing synergism of adverse health effects. Human exposure data are desirable to
set exposure limits. However, the number of such data is limited. It is actually difficult to



know the exposure concentrations of chemicals in accidental human exposure cases.
Therefore, animal experiments are indispensable for determining exact doseresponse relation-
ships. In this study, we attempted to find new sensitive biomarkers for organ disorders due to
exposure to chemicals, and to develop methods of evaluating toxicity caused by exposure to a
mixture of air pollutants, such as chlorinated organic compounds. Changes in plasma lipopro-
teins following administration of these chemicals were much more sensitive than changes in
traditional hepatotoxicity markers such as GOT (AST) and GPT (ALT). Plasma lipoproteins
seemed to be useful biomarkers for hepatotoxicity caused by chlorinated organic chemicals
(Honma T., Industrial Health 28, 159, 1990). In experiments conducted over past two years, we
showed that toxicity potentiation occurred when rats were exposed to chemical combinations
of chloroform and carbon tetrachloride or trichloroethylene and carbon tetrachloride. In the
present study, we investigated the effects of combined exposure to isopropanocl and carbon
tetrachloride. Isopropanol has already been shown to potentiate the hepatotoxicity of carbon
tetrachloride when animals were exposed to isopropanol in advance. In our experiment,
groups of rats were exposed to isopropanol and carbon tetrachloride simultaneously. From
changes in biomarkers in blood and the liver itself, we concluded that isopropanol slightly
potentiated the hepatotoxicity of carbon tetrachloride. We also examined the effects of com-
bined exposure to trichloroethylene and carbon tetrachloride in different combinations of
exposure concentrations, We observed a marked degree of toxicity potentiation in some com-
binations of these two compounds. We propose simple criteria to discriminate synergism from
additiveness of toxicity. Applying our experimental data to these criteria, greatly facilitated
identification of the existence of toxicity potentiation.
National Institute of Industrial Health

11 Takeshi HONMA and Megumi SUDA
Correlation between Toxicity Data AND Exposure Limit Values
The Ist International Conference of Asian Society of Toxicology,
Yokohama, 1997

Summary The correlations of lethal doses of various industrial chemicals in rats and
mice with exposure limit values were investigated. LCyx's by inhalation exposure and LDs's by
oral and intraperitoneal (i.p.) injection were collected from RTECS. TLV’s-TWA recom-
mended by ACGIH in 1995 were used as exposure limits. First, LCw» and LDy values were
plotted on logarithmic scales on the ordinate and abscissa, respectively. Good correlations
were obtained between these parameters. Correlations were improved by converting the unit
of LDs from mg/kg to mmol/kg. Similar improvement was obtained by converting the unit of
LCs from ppm to ppm“hr. Correlation coefficients obtained in rats were greater than those
obtained in mice. Secondly, the correlations between TLV's and LCs or
LDs values in rats were calculated. The order of correlations was: TLV's vs. LCy > TLV’s vs.
L.p. LDw > TLV’s vs. oral LD«. Correlations were improved by converting the unit of LDy
from mg/kg to mmol/kg, and by converting the unit of LCs from ppm to ppm “hr. The same
calculations regarding relationship between TLV’s and lethal doses were also performed in
mice. Results obtained in mice were similar to those in rats. TLV's-TWA are therefore well
correlated with LCy values, particularly in rats.

National Institute of Industrial Health



12 HONMA Takeshi and TSUGA Hirofumi
Changes in Binding Affinity of Acetylcholine Receptor Agonist for Brain
Muscarinic Receptors Following Exposure of Rats to Toluene
Sixth International Symposium on Neurobehavioral Methods and Effects
in Occupational and Environmental Health, Shanghai, 1997

Summary Organic solvents possess different toxicity. Toluene is one of the most
widely used solvents in industry where it is employed as a thinner, raw material, etc. Many
cases of poisoning caused by exposure to toluene have been reported. Impairment of the cen-
tral nervous systern is the most serious health effects of toluene. In our previous study, we
observed profound effects on the cholinergic neurons of rat brain following toluene exposure.
Exposure of rats to very high concentrations of toluene reduced acetylcholine release from
nerve terminals in the striatum. This change was accompanied by increased acetylcholine con-
tent of brain homogenates. These findings suggest that exposure to high concentrations of
toluene reduces cholinergic functions in the brain. Cholinergic neurons in the brain are in-
volved in important brain functions such as memory, learning, etc. In this study, we
investigated the effect of toluene exposure on acetylcholine receptors in rat brain. Groups of
F344 male rats were exposed to toluene at 500-2000 ppm for 6 hours. Immediately after the
conclusion of exposure, the rat brain was divided to small regions and stored at -80°C.
Membrane fractions were prepared from frontal cortex, striatum, and hippocampus, and the
affinity of the cholinergic agonist carbamylcholine for muscarinic receptors was estimated by
measuring displacement of N-methyl scopolamine binding by carbamylcholine. The number of
highaffinity carbamylcholine binding sites in membranes prepared from frontal cortex had
decreased after exposure to concentrations of 1000 ppm or more. Exposure of the membranes
prepared from striatum was less effective than that exposure of frontal cortex. Changes in
carbamylcholine binding sites in the hippocampus were different from those in frontal cortex
and striatum. We concluded toluene exposure affects the muscarinic receptor/G protein cou-
pling system, and exerts different effects on small brain areas. Further investigations are in
progress.

National Institute of Industrial Health

18 Yasuhiro YAMASHITA*, Akemi HARUYAMA™*" and
Hitoshi KUBOTA™""*
Creation of a Terminological Database from a Multilingual Indexing
Vocabulary
ond Interantional Conference on Terminology, Standardization and
Technology Transfer (TSTT ’97) Proceedings, Betjin, China, August 3-8,
1997

Summary Terminological databases (TDBs) in Japan have been, as in many other
countries, developed by various organizations to meet their special needs for terminological
information. Each TDB has its special data categories and data structure : standardization
for easier use as terminological resources has not yet been actually made.

In this paper, we have tried to create a TDB in the field of occupational health, in consid-
eration of ISQ DIS 12620-1965 : Terminology-Computer applications-DATA categories
(Wright 1996).
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On the other hand, occupational health is a multidisciplinary field of science.
International exchange of information and cooperation are indispensable in this field.
Terminology in the field of occupational health in Japan has not yet been easily available for
users ; while an indexing vocabulary (the CIS Thesaurus), developed by the International
Labour Organization (ILO) has been internationally used in this field since 1976.

In consideration of the above circumstances, we decided to develop the TDR in the field
of occupational health based on a multilingual indexing vocabulary.

*The University of Electro-Communications
**Menber of ISO/TC37 : Terminology, Principles and Co-ordination
***National Institute of Industrial Health

14 Hiroko KYONO*, Norihiko KOHYAMA®, Noriko OTAKI*,
Fumio SERITA™, Tadao TOYA*, Michio ABE**.
Acute Effect of Intratracheally Instilled TiQ, Whisker on the Rat Lung:
1. Analysis of Bronchoalveolar Lavage |
Abstracts @ The Ninth International Conference on Occupational
Respiratory Diseases. October 13-16, 1997, Kyoto : p-64, OB-3-2

Summary Despite increasing numbers of synthetic fibers, their pulmonary toxicity is
not well studied. In this study we intended to examine the acute effects of TiO, whisker, espe-
cially with respect to its shape. Male rats received single intratracheal instillation of one of the
following materials at doses from 0 to 2.0 mg in 0.5 m] saline (4 rats/dose): (G#1)TiO,
whisker (JFM standard sample TO1), (G#2) non-fibrous particle TiO., and (G #3) Amosite
as positive control. BAL fluid collected at days 1, 3, and 7, were subjected to cell differential
(CD), measurements of LDH and total protein (TP). QOur results showed that: (1) G#1 and
G #3 caused significant increases in numbers of neutrophils, eosinophils, lymphocytes and
monocytes with a peak at day 1 and such increases were dose-dependent, whereas G#2
caused a increase only in the number of neutrophils ; (2) the rate of decrease in the numbers
of eosinophils in G#1 was significantly slower than that of G#3 ; (3) levels of both LDH and
TP showed similar patterns to those of CD in both G#1 and G#3, but no change in G#2. We
conclude that the above responses caused by G#1 was neither due to its chemical composition
nor its surface crystal structure (rutile), but due to its fibrous shape.

* National Institute of Industrial Health
"*Tekyo Metropolitan University

15 Hiroko KYONQO*, Norihiko KOHYAMA*, Tadao TOYA*, Michio ABE**,
Noriko OTAKI* Fumio SERITA*.
Acute Effect of Intratracheally Instilled TiO: Whisker on the Rat Lung:
2. Histological Examination
Abstracts : The Ninth International Conference on Occupational
Respiratory Diseases. October 13-16, 1997, Kyoto : p-192, PB-9-8

Summary  This report presents the acute effects of TiO, whisker (TOL) on airway his-
tology in rats. All the experimental procedures were exactly the same as those described in the
preceding report (part 1) except for the tissue preparation. On day 1, 3, and 7 after treatment,
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the right lung was used for collecting BALF and the left for histological examination. The re-
sults were as follows : (1) in both TO1 and UICC Amosite (Ams), at concentrations of 0.2 mg
and higher, there was moderate to severe edema, with increased numbers of infiltrated cells at
the perivascular and submucosal areas on day 1, which gradually decreased afterwards ; 2
in both TO1 and Ams, goblet cell metaplasia (GCM) was also observed on day 1 throughout
the airway except in the terminal bronchioles, which advanced with time until the whole air-
ways were entirely covered ; (3) in TiO: particles (TOP) only minor, if any, changes were
found; and (4) in all groups, the instilled particles were evenly distributed in the lung but were
mostly localized inside macrophages (PAM) in the vicinity of alveolar ducts., We conclude that
TO1-induced GCM was neither due to its chemical composition (TiO.) nor its surface crystal
structure (rutile), but rather due to its fibrous shape.

* National Institute of Industrial Health

**Tokyo Metropolitan University

16 Yoko ISHIHARA*, Hiroko KYONQO**, Norihiko KOHYAMA™", Noriko
OTAKI** and Jun KAGAWA”™.
Acute Effect of Intratracheally Instilled TiO, Whisker on the Rat Lung:
3. Evaluation of Fiber-induced Lung Injury on Based of Bronchoalveolar
Lavage Fluid Analysis
Abstracts : The Ninth International Conference on Occupational
Respiratory Diseases. October, 13-16, 1997, Kyoto : p-64, OB-3-3

Summary To evaluate the health effect of TiO. whisker compared with TiO. particle,
we analyzed bronchoalveolar lavage (BAL) fluid coillected from materials-instilled rats.

Male rats were received a single tracheal injection of materials suspended in sterile sa-
line at doses between 0.05 and 1.0mg/ml. BAL fluid was collected from rats at day 1, 3 and 7.
Total protein, IL-8 homnology (CINC/GRQO) as a chemokine, fusose and total elatolytic activity
in BAL fluid were measured. As test materials, TiO: whisker (G#1), globular (non-fibrous
particles, G#2) and amosite (G#3) as positive control were used.

G#1 and G #3 caused significant increases of protein, IL-8 homology, fucose and total
elastolytic activity on dose-dependently, and IL-8 homology and fucose reached a maximum at
day 3. G#2 induced increases of 1L.-8 homology and total elastolytic activity at only day 1.
Levels of total protein, IL-8 homology and fucose in G#1 showed higher than those of G#3.

These results suggest that TiO, whisker could cause similar or more severe effects com-
pared with amosite due to its fibrous shape neither its chemical composition (TiQ:) nor its
surface crystal structure (rutile) in fiber-induced acute lung injury in vivo.

*Tokyo Women's Medical College,
**National Institute of Industrial Health

17 Hiroko KYONO*, Fumio SERITA*, Tadao TOYA™, Hisayo KUBOTA",
Yoko ISHIHARA**, Jun JAGAWA**, Hisayoshi OHTA*"*, Yukinori
SEKI*** and Ryoko MARUYAMA™*""~
Effects of Exposure to Ultrafine Titanium Dioxide Aerosols on Aged Rats

with Acute Bronchiolitis
J. Aerosol Med., vol. 10, (3) 279, 1997
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Summary We induced acuie bronchiolitis (Br) in rats by exposure to NiCl: (Ni) aero-
sols for 5 days. The Br rats recovered {rom lesions after 4 weeks in clean air.

The purpose of this study was to assess pathologically the effects of exposure to ultrafine ti-
tanium dioxide (TiO.) on aged Br rats compared to those kept in clean air by means of
computer-assisted morphometry.

[Methods] Bronchiolitis was induced in rats { Wistar-Jcl, male) at 91 weeks of age. The
animals were divided into the following 4 groups : (1) Br rat+TiO. (BT), (2) normal rat+
TiO. (CT), (8) Br control (BC), and {4) normal control (CC).

Rats were exposed to TiO, (amorphous aggregates of ultrafine TiO. particles with a MMD of
1.2 um) aerosols for § days at average concentrations of 1.3 mg/nf, beginning the day after
5 days of exposure to Ni (BT) or air (CT). Six rats / group were sacrificed, 4 of them were
used for bronchoalveolar lavage, and 2 were prepared for histopathological examinations.
Cell differential and the size of macrophages (AM) in bronchoalveolar lavage fluid (BALF)
were measured.

The changes in the airway epithelial area, average number of epithelium, and PAS-Alcian blue
positive (PAS/AB++) area per unit length of the basement membrane (BM) were quantified
using a Luzex-F computer system.

[Results] Exposure to Ni for 5 days caused a significant increase in the total number of
cells in the BALF of BC rats. In the BT groups, the effects of TiO. were found in both the cell
size and recruitment rate of AM. The results from the morphometry conducted on the airway
epithelium were as follows : {1} The number of cells/mm for the BM was higher in the distal
airway than in the proximal airway, and the number in Br rats was significantly higher than
in the control. The number of epithelium in the BC groups decreased gradually over time, but
didn’t return to the control level following 30 days of recovery in clean air. The values for the
BT groups were significantly higher than those for the BC and CT groups. (2) The PAS/
AB-+area in the BT groups increased by twice as much as those of the BC or CT groups fol-
lowing the last exposure to TiO. , and they showed a significant delay in recovery compared
to the BC and CT groups after 26 days of recovery. {3) The value in the epithelial area was the
highest in the BC group at day 5. Following exposure to TiQ:, the values for BT were higher
than those for others throughout the recovery period.

[Conclusions] The present results suggest that exposure to TiQ: at concentrations
lower than the recommended threshold limit value for Japan has adverse effects on aged Br
rats. The prolonged overproduction of mucus suggests that aged rats with bronchiolitis are
susceptible to dust exposure.

' *National Institute of Industrial Health
**Tokyo Women’'s Medical College
*** Kitasato University
****Health Sciences University of Hokkaido

18 Jong-Soo KIM"*, Hisayo KUBOTA"Y, Kunio DOI? and Junzo
SAEGUSAY
Correlation of Mast Cells with Spindle Cell Hyperplasia in the Adrenal
Cortex of 1QI/Jic Mice.
Iixp. Anum. 46, 103-109, 1997.

Summary 1QI/Jic mice showed a high incidence of subcapsular spindle cell
hyperplasia (S8CH) in the adrenal cortex accompanied by prominent mast cell infiltration.
SCH-positive animals appeared as early as at 3 months of age, with an incidence of 18% in
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males and 20% in females. Except for one mouse, all females older than 6 months had the le-
sion. In males, the incidence increased gradually until $ months, and was then stable at 75-88%
thereafter. The severity of SCH increased with age in both sexes, and the lesions were more
prominent in females. Mast cells infilirated mainly at the sites of spindle cell hyperplasia, and
their density was associated with the severity of the lesion. A guantitative morphometric
study confirmed a significant correlation between the severity of SCH and the density of mast
cells. A histochemical study demonstrated that these mast cells were of the connective fissue-
type. These observations indicate that IQI/Jic mice may be a useful strain to elucidate the
pathogenesis of SCH in the adrenal cortex in association with mast cell function.

'National Institute of Industrial Health

2 Department of Veterinary Pathology, Faculty of Agriculture, The University of

Tokyo.

19 Jong-Soo KIM*' ¥, Hisayo KUBOTA"Y, Yoshihiro KIUCHI®, Kunio DOI®
and Junzo SAEGUSAY '
Subcapsular Cell Hyperplasia and Mast Cell Infiltration in the Adrenal
Cortex of Mice: Comparative Study in 7 Inbred Strains.

Exp. Anim. 46, 303-306, 1997.

Summary Subcapsular cell hyperplasia (SCH) in the adrenal cortex of aged mice (13-

15 months old) was frequent in both sexes of BALB/c, C3H/He, DBA/2J and IQI/Jic mice and
in the females of A/J and C57BL/6, although the incidence and severity of SCH were consid-
erably different among mouse strains. Mast cells were closely associated with SCH in the A
/J, BALB/c, C57BL/6, DBA/2J and IQI/Jic mice, but not in the C3H/He strain. Compared with
other strains, IQI/Jic mice had a significantly larger number of mast cells in the adrenal
glands. Our findings suggest that mast cells may participate in the development of SCH, and
1Q1/Jic would be suitable for studying the pathogenesis of SCH and the role of mast cells in
this lesion.

'National Institute of Industrial Health

!School of Medicine, Yokohama City University

* Department of Veterinary Pathology, Faculty of Agriculture, The University of

Tokyo

20 Junzo SAEGUSA and Hisayo KUBOTA
Sialoadenitis in IQI/Jic Mice: A new Animal Model of Sjogren’s
Syndrome.
J.Vet. Med. Sci. 59, 897-903, 1997.

Summary Focal infiltration of lymphocytes with parenchymal destruction was noted
in both salivary and lacrimal glands of IQI/Jic mice. The sialadenitis was found in more than
80% of female mice at all ages examined. The lesion progerssed after 6 months and became
more prominent with age. In contrast, male mice had slight and stable salivary lesions inde-
pendent of age, though the incidence increased with age. Infiltrating lymphocytes consisted of
both T and B cells. The dominant lymphocytes in small foci were CD4" cells, but the majority
of infiltrating cells were B cells (B220*), followed by CD4" T cells in larger lesions. The ductual
epithelium in the foci aberrantly expressed MHC class I antigen. Eight of 24 15-month-old fe-
male mice with sialadenitis produced speckled-type IgG antinuclear autoantibody. These
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findings are similar to those in patients with Sjogren’s syndrome. IQI/Jic mice could be a
novel animal model of Sjogren’s syndrome.
National Institute of Industrial Health

21 Tetsuo TAI* and Hiroshi TSURUTA
The Effects of Nitroglycol on Rat Isolated Cardiac Muscles
Industrial Health, 1997, 35, 515-518

Summary Abstract : To elucidate the action of nitroglycol (Ng) on cardiac muscles,
the contractile and chronotropic responses of the isolated rat cardiac muscles to Ng in a cu-
mulative manner were investigated. Ng produced negative chronotropic and inotropic effects
on spontaneously beating right atria in concentrations ranging from 10" to 3 X 10" M. Ng
also produced dose-dependent negative inotropic effects on electrically driven left atrial mus-
cles. On the other hand, in right ventricle muscles, Ng induced positive inotropic effects. These
results suggest that Ng acts directly on the cardiac muscles as well as vascular smooth mus-
cles in acute poisoning.

National Institute of Industrial Heaith

22  Tetsuo Tai and Hiroshi Tsuruta

Development of Methods to Evaluate Cardiovascular Effects Induced by

Environmental Pollutants

Enuvironmental Research in Japan, 79-1~79-9, (1997), Environment

Agency, Japan

Summary Once environmental pollutants enter our body, they and their metabolites
are delivered throughout the body by the cardiovascular system. Thus, the cardiovascular
system is exposed to environmental agents as soon as they enter the body. Since the cardio-
vascular system is so important for the well being of the organism, exposure to xenobiotics
and any resulting pathophysiological changes would pose a critical problem. However, al-
though some data are available from acute experiments and high concentration exposure,
cardiovascular effects of environmental pollutants, particularly in long term exposure to low
congentrations, are not well understood. In addition, we need to develop appropriate methods
to extrapolate from acute and chronic studies in animals to effects on humans following long
term exposure to low concentrations of environmental pollutants.

Therefore, the objective of this project is to develop methods to examine the cardiovas-
cular effects in isolated animal organs or tissues.that may be used to extrapolate chronic
cardiovascular effects in humans by environmental pollutants in low concentrations. It also
seeks to develop animal models that can predict the responses of high risk human populations,
e.g., patients with chronic heart diseases, children, and the elderly.

Some data on chronic exposure is available from epidemiological studies or long term
animal experiments. However, it is difficult to choose appropriately matched sample subjects
for the epidemiological studies. Similarly, the small responses and lengthy exposure times re-
quired for chronic whole animal experiments make them expensive and difficult to interpret.
In contrast, acute studies focusing on pathophysiclogical mechanisms would be particularly
helpful, since long term clinical effects appear to result from accumulation of such
pathophysiolohical changes in organs or tissues.

To develop methods capable of assessing cardiovascular effects of environmental
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pollutants, we have used isolated cardiac muscles (atria and right ventricles), since these
preparations appear to be more sensitive indicator of drugs or pollutant toxicity. They have
the capacity to detect even slight changes in function and allow us to measure changes in both
heart rate and contractility, separately, and to assess effects on the atria and ventricle.
Changes in heart rate often lead to arrhythmia ; whereas, decreased contractility may lead to
decreased cardiac output and then decreased systemic blood pressure. In addition, they per-
mit easy control of exposure concentrations, even at low concentrations.

Trichloroethylene was selected as a model environmental pollutant, because it is widely
used in household cleaning fluids. It is also known to induce cardiac arrest because of myocar-
dial depression in humans exposed either medically or occupationally. we compared the
differences in sensitivity based on the results of dose-effect relationships in the isolated car-
diac muscles in these animals by trichloroethylene (10*'—10°*M) applied in a cumulative
manner. We chose this concentration range of trichloroethylene on the basis of the concentra-
tion in the daily drinking water. According to calculations, approximately 10 moles
trichloroethylene is ingested per day from drinking water, and in polluted areas the detected
concentration in the underground water is greater than 10-*M.

In acute toxicity studies, it is known that experimental results are influences by age or
gender differences. Therefore, we need to select the appropriate age or gender to provide the
most sensitive and predictive models.

Three or seven weeks Wistar rats were used to investigate age differences. Wistar rats
were used to compare gender differences.

In this study, it is concluded that three weeks rats are more sensitive than seven weeks
rats to trichloroethylene, especially, in the left atria.

National Institute of Industrial Health

28 Tadashi Sakai'’, Yoko Morita®, and Yukiko Takeuchi
Relationship between Lead Exposure and Genetic Polymorphism of delta-
Aminolevulinic Acid Dehydratase
Porphyrins 1996 ; 5 (2, 8), 233-236

Summary Abstract : To study relationships between the risk of lead exposure and ge-
netic polymorphism of delta-aminolevulinic acid dehydratase (ALAD), ALAD activities and
genotypes were investigated in 69 male lead workers. The frequency of ALAD2 allele in lead
workers was 0.116, which was not significantly different from that in 126 control subjects
(0.071). Blood lead concentrations (Pb-B) and ALAD activity (Buropean standardized
method) in the workers with 1/1 genotype were similar to those in the workers with 1/2 and
2/2 genotypes. Restored ALAD activities (u : g mol/min/1RBC), indicating the amount of
ALAD protein, were 56.8%=11.6 uin 1/1 type and 47.3+9.1 uin /2 and 2/2 types. They were sig-
nificantly different from each other. Thus, the amount of ALAD protein in the workers with
ALAD? allele might be less inducible than that with ALADI allele in homozygote.

? Center of Occupational Medicine, Tokyo Labor Accident Hospital
2 National Institute of Industrial Health
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24 Yoko Morita®, Tadashi Sakai®, Shunichi Araki®, Takaharu Araki®,
Yoshiaki Masuyama?
Nicotinamide Adenine Dinucleotide Synthetase Activity in Erythrocytes as
a Tool for the Biological Monitoring of Lead Exposure
Int Arch Occup Environ Health 70, 195-198, 1997

Summary  Objective : The objective of this study was to evaluate the usefulness of
nicotinamide adenine dinu-cleotide synthetase (NADS) activity for the biological monitoring
of lead exposure.

Methods : The subjects were 76 male lead workers and 13 normal volunteers (7 males
and 6 females). NADS activity and blood lead concentration (Pb-B) was determined in each
subject. Delta-aminolevulinic acid dehy-dratase (ALAD) activity was determined in 58 lead
workers out of 76 subjects.

Results : NADS activity in the lead workers ranged from 0.08 to 1.1 zmol/h per g of he-
moglobin (gHb) and decreased linearly (r=—0.867) as Pb-B increased up to 81.6 4 g/dl. The
pattern of depressed activity of NADS was different from that of ALAD activity, which de-
creased rapidly and reached a plateau at the Pb-B level between 40 and 60 ug/dl. The Pb-B
levels inducing 509 inhibition of the enzyme activitees werte calculated to be 43 £ g/dl and 20
rg/dl for NADS and ALAD, respectively. At the Pb-B level of 40 ¢ g/dl, NADS activity showed
high validity (1.77) with predictivity of 0.92 at the cut-off level of 0.4 mol/h per gHb, which
were higher than those of ALAD activity.

Conclusions : These results show an apparent sose-effect relationship of NADS activity
versus Pb-B. NADS activity can be used for the biological monitoring of lead exposure.

" National Institute of Industrial Health
? Center of Occupational Medicine Tokyo Labor Accident Hospital
? Faculyt of Medicine, Tokyo University

25 Fumihiro Sata *, Shunichi Araki V), Takeshi Tanigawa >, Yoko Morita ¥
Susumu Sakurat ¥, Naochika Katsuno V
Changes in Natural Killer Cell Subpopulations in Lead Workers
Int Arch Occup Environ Health, 69, 306-310, 1997

Summary  Abstract : To investigate the effects of lead on human immune system, we
analyzed T cell subpopulations (CD4*, CD8* and CD3* cells), naturalkiller (NK) cell
subpopulations (CD16* and CD5T* cells) and B (CD19*) cells in peripheral blood in 29 mele
lead workers. All were engaged in manufacturing lead stearate in a chemical factory. They
were aged 23-74 (mean 49) years. Their blood lead concentrations {PbB) were between 7 and
35 (mean 18) ug/dl. They were divided into two groups according to their PbB : a high-PbB
group (220'¢g/dD, and a low-PbB group (<20 £ g/dD. The control group consisted of 19
“healthy” male workers without & history of occupational exposure to lead or to other haz-
ardous substances, aged 48-67 (mean 58) years. The number and percentage of CD16" cells in
the hige-PbB group were significantly lower than those in the controls and in the low-PbR
group. There was significant negative correlation between the number of CD16 cells and PbB
in the lead workers. The percentage of CD8" cells in the high-PbB group was larger than that
in the controls and in the low-PbB group. It is suggedted that the CD16* NK cell should be a
major site of the effects of lead on lymphocyte subpopulations.

Y Faculty of Medicine, University of Tokyo
B Finnish Institute of Occupational Health
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D Institute of Community Medicine, University of Tsukuba
9 National Institute of Industrial Health

26  Fumihiro Sata™?’, Shunichi Araki®’, Tadashi Sakai', Akinori Naka-
tat®, Kohei Yamashita", Yoko Morita'®, Takeshi Tanigawa' ¥, and
Akiko Miki®
Immunological Effects of CaEDTA Injection : Observations in Two Lead

Workers
AMERICAN JOURNAL OF INDUSTRIAL MEDICINE 32 : 674-680 (1997)

Summary To evaluate the effects of calcium disodium ethylenediamine tetraacetate
{(CaEDTA) injection on human immune system in relation to exposure to lead, we
sdministered CaEDTA by intravenous injection for I hr three times (three consecutive days)
a week to two male lead workers. They had been engaged in recycling lead for 31 and 22 years,
aged 61 and 53 years (workers 1 and 2), respectively. Before the treatment of CaEDTA. their
blood lead concentrations (PbB) were 81 and 68 12 g/dl, respectively. The administration of
CaEDTA had been carried out to worker 1 for 10 weeks and to worker 2 for 6 weeks. A signifi-
cant decrease in PbB between before and after three-times CaEDTA injection was found in
both workers. Significant increases in IgG, IgA, 1IgM, CD8*, and CDb57" cells were found in
worker 1. A significant increase in IgD was found in worker 2. During the study period, IgG
in worker 1 and CD4* cells in worker 2 were gradually increasing. There was a significant
negative correlation between IgG and PbB in worker 1. It is suggested that the immunological
function such as antibody formation in lead workers might be inproved by CaEDTA injection.

* Faculty of Medicine, University of Tokyo

? Graduate School of Medicine, University of Tokyo

S National Cancer Institute, National Institutes of Health, Bethesda, MD

' Center of Occupational Medicine, Tokyo Labor Accident Hospital
 National Institute of Industrial Health

¢ Institute of Community Medicine, University of Tsukuba, Contract grant
sponsor : Ministry of Education, Science and Culture, Japan

27 Takashi HARATANIV, Norito KAWAKAMI®, Fumio KOBA YASHI®,
Masao ISHIZAKIY , Takeshi HAYASHI®, Takeshi MASUMOTO®,
Hisanori HIRO®, Yoshiharu AIZAWA™, Shuji HASHIMOTO®, Shunichi
ARAKI®
Work Stress, Depression, Accidents and Sickness Absence: Preliminary
Findings from the Japan Work Stress Cohort Study
The 15th Asian Conference on Occupational Health, Kuala Lumpur, Book
of Abstracts, A-45, 1997

Summary The Japan Work Stress Cohort Study aims to clarify the effects of work
stress on workers' health. The baseline questionnaire survey started in April 1996, and will be
completed during the year of 1997. The initial cross-sectional analysis was performed using
the data from the baseline survey of five worksites in 1996. A total of 10,914 workers re-
sponded to a self administered questionnaire including demographic characteristics, work
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stress, depression, occupational accidents, sickness absence etc. Work stress was assessed
using four scales (job demand, job control, social support from supervisor, and social support
from coworkers) from the Job Content Questionnaire developed by Karasek. Depression was
evaluated by the Center for Epidemiologic Studies Depression Scale, and defined as a score of
16 or above. Experience of occupational accidents in the past six months and number of days
of sickness absence during the past 12 months were asked in the questionnaire. Social desir-
ability and neurocticism were assessed as response biases using ten items from the Marlowe-
Crowne Social Desirability Scale and neuroticism from the Eysenck Personality Questionnaire
Revised. A total of 7,987 male and 2,756 female workers, aged 18 to 59 years, was subjected to
the present analysis. Multiple logistic regression analyses stratified by sex were employed to
evaluate the effects of work stress on depression, occupational accidents, and sickness ab-
sence after adjusting for age, neuroticism, and social desirability. Supervisor support and
coworker support were significantly related to depression in both men and women, and inter-
action between job demand and control was significant in male workers. For experience of
occupational accidents, job control was the only significant predictor in men, however, there
was no significant predictor in women. For sickness absence, job control in men and supervi-
sor support in women were significant predictors. These results suggest that social support at
the workplace and job control may be important factors for health promotion in Japanese
workers.

" National Institute of Industrial Health

® Gifu University

9 Aichi Medical University

Y Kanazawa Medical University

* Hitachi, Ltd.

® NKK Corpoaration

" Kitasato University
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28 Norito KAWAKAMIY, Takashi HARATANI?, Mieko KAWASHIMA®,
Shunichi ARAKI®, Katsuyuki MURATA®, Takeshi MASUMOTO",
Takeshi HAYASHI®’, Noboru IWATA® and Yuuichi IMANAKA™
Effects in Worksite Stress Reduction in Japan: Findings from Three
Controlled Studies

The 15th Asian Conference on Occupational Health, Kuala Lumpur, Book
of Abstracts, A-5, 1997

Summary We conducted three controlled intervention studies to clarify the effects of
worksite stress reduction programs in Japan, including (1) an organizational approach for
improving environmental work stressors, (2) a systematic training/education of supervisors
on mental health and stress, and (8) an individual-centered approach to enhance employees’
coping skills to stress. :

Study 1 : A one-year worksite intervention program was conducted in two worksites in
an electric company {an intervention group, n=79) including (1) feedback of the work stress
survey results to supervisors, (2) recognition of possible work stressors in each worksite, (3)
building up and (4) conducting plans reducing stress; three other building up and (4) conduc-
tion plans reducing stress; three other worksites were selected as a control group (n=108).
Depression and sickness absence days decreased at a two-year follow-up significantly more in
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the intervention group than in the control group (p<<0.05).

Study 2 : A training program was offered to all worksite supervisors to enhance their
knowledge, attitude and skills for stress reduction in a factory of an electrical company (an
" intervention factory, n=2,300), while no such program was offered in another factory (a con-
trol, n=1,000). Depression and systolic blood pressure of employees decreased at one-year
follow-up significantly more in the intervention factory than in the control (p<<0.05).

Study 3 : A total of 200 workers reported higher distress (3 or higher GHQ scores) in a
company-wide questionnaire survey, and they were randomly assigned to an intervention or
control group. For the intervention group, written advice based on their questionnaire re-
sponses was mailed to individual employees to increase their awareness of own levels of
psychological distress and enhance coping skills. No significant difference in the GHQ score
was observed between the intervention and control groups at a 7-month follow-up (p>0.05).

The results suggest that an organizational approach to improve environmental job
stressors and supervisor training are useful in reducing stress at work, but we failed to dem-
onstrate the effects of mailed advice to individuals about stress reduction.

D Gifu University

2 National Institute of Industrial Health

9 University of Tokyo

" NKK Corporation

® Hitacht, Ltd.

9 University of Occupational and Environmental Health
" Kvyushu University

29 Akiko MIKIV, Takashi HARATANI®, Chieko SUGISHITA", Norito
KAWAKAMI®, Shunichi ARAKI®, Noriyuki KAWAMURA"
The Effects of Job Stressors on Depression and Job Satisfaction among
Hospital Nurses in Japan
The 15th Asian Confererice on Occupational Health, Kuala Lumpur, Book
of Abstracts, P-17, 1997

Summary The purpose of the study was to examine the effects of various job
stressors on depression and job satisfaction among Japanese hospital nurses.

A survey was conducted of 513 Japanese nurses in two general hospitals using a self ad-
ministered questionnaire. Nine male subjects were excluded from the study because of the
small number. A total of 491 female nurses, aged 21 to 59 years, were subjected to the final
analyses. We used the NIOSH Job Stress Questionnaire. The reliability and validity of the
Japanese version were confirmed. We measured 11 job stressors (job control, quantitative
workload, variance in workload, cognitive demands, role conflict, role ambiguity, interper-
sonal conflict, job future ambiguity, perceived employment opportunities, responsibility for
people, utilization of abilities), individual factors (age, marital status, job title, shift work,
self-esteem), buffer factors (social support from supervisors, coworkers, and family) and
stress reactions (depression and job satisfaction).

We examined partial correlation coefficients between job stressors and depression or
job satisfaction after controlling for age. Positive significant correlations were seen between
job stressors (role conflict, interpersonal conflict, ete.) and depression. Negative correlations
were seen between these stressors and job satisfaction. Multiple regression analyses were
preformed ‘o reveal the effects of job stressors on depression and job satisfaction after con-
trolling for individual factors and buffer factors. Variance in workload, role conflict and lack
of social support from supervisors were significantly associated with depression. On the other
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hand, interpersonal conflict, quantitative workload and role ambiguity were significantly as-
soclated with job dissatisfaction. These findings indicate the importance of reduction of job
stressors and of social support from supervisors for Japanese hospital nurses.

We used the NIOSH Job Stress Questionnaire and the high scores of job stressors (vari-
ance in workload and interpersonal conflict, etc.) were significantly related to high depression
scores and low job satisfaction scores. It 1s very important for nurses in hospitals to moderate
these job stressors and receive the social support from supervisors. The results might be use-
ful in job stress management.

Y University of Tokyo

) National Institute of Industrial Health

9 Gifu University

) National Center of Neurology and Psychiatry

80 Hisanori HIROY, Satoru SHIMA?® , Takashi HARATANI®, Norito
KAWAKAMI®, Fumio KOBAYASHI® and Shunichi ARAKI®
Occupational Stress and Problem Drinking |
The 15th Asian Conference on Occupational Health, Kuala Lumpur, Book
of Abstracts, P-138, 1997

Summary  Objective: The purpose of this study is to evaluate the relationship between
occupational stress and problem drinking in Japan.

Subject and Methods: The subjects were 2,681 employees. A set of questionnaires were
sent by mail. The questionnaires included the NIOSH Job Stress Questionnaire and the
Alcohol Use Disorders Identification Test (AUDIT) to identify problem drinkers. A multiple
logistic regression model was used to assess the effects of 16 occupational stressors on drink-
ing behavior. .

Results : Eight hundred thirty answers by males were subjected to the final analyses.
Total AUDIT scores ranged from 0 to 27. With 11/10 as a cut-off point, 35% of the subjects
were estimated to be problem drinkers. The ratio of problem drinkers to non-problem drink-
ers was highest in the forties. It also varied among occupations. Hazard at work, intragroup
conflict, quantitative workload and responsibility for people were significantly associated
with problem drinking.

Y NKK Corporation

Y Tokyo Keizai University

¥ National Institute of Industrial Health
Y Gifu University

" Aichi Medical University

8 University of Tokyo
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81 Satoru SHIMAY, Minoru ARAI?, Katsutoshi TANAKA®,
Hisanori HIRO®, Takashi HARATANI®, Lumie KURABAYASHI®
and Osamu FUJITA®
Mental Health and Recession in Employees
The 15th Asian Conference on Occupational Health, Kuala Lumpur, Book
of Abstracts, A-25, 1997

Summary Objective : Japan has recently experienced one of its worst recessions since
the World War II. It is plausible that the recession may affect employees’ mental state. The
aim of this study is to clarify the relationship between the economic state and mental health
in employees.

Subject and Methods: The subjects consisted of about 2,600 employees, 919 men and 9%
women. The mean age was 41.3 (8D=10.7) years. A set of questionnaires was administered,
after informed consent had been obtained. The questionnaires included the 12-item General
Health Questionnaire (GHQ) and several self-rating scales for assessing the changes in the
mental state through the recession.

Results : Nearly half of the subjects had experienced an increase in the workload, an in-
crease in stress at work, and a worse atmosphere in the workplace. With 2/3 as the cut-off
point, GHQ showed that 34% of the subjects were distressed. Moreover, the percentages of the
subjects who reported that his/her psychological condition had got worse were as follows:
409 depressive mood, 59% anxiety, 12% insomnia, 5% anorexia, 23% energy loss, 12%, loss of
interest, 29% negative thinking. These changes were found more frequently among aged em-
ployess,

D Tokyo Keizai University

? Juntendo University

Y Toshiba Corporation

D NKK Corporation

9 National Institute of Indusirial Health
9 Kariya General Hospital

82 Norito KAWAKAMIV, Catherine R. ROBERTS® and Takashi HARA-
TANI®
Assessment of Occupation-General Aspects #1: Job Stress Questionnaires
Developed in the U.S. and Their Application to Japanese Employees
Proceedings of the 13th Triennial Congress of the International
Ergonomics Association, 5,271-73p., 1997

Sammary Introduction: Many epidemiologic studies on job stress have applied com-
mon concepts and measures of job stressors, as well as 2 common theoretical model of job
stress, to multiple occupational groups. To clarify the validity and limitations of such a
general-aspect approach in job stress research, the author examines the degree of similarity
and difference in (1) measurement of job stressors and (2) job stressor-strain relationship
among occupations, based on our experience in Japan with well-known job stress measures
originally developed in the U.S., i.e., job stress scales which are adopted in the NIOSH Generic
Job Stress Questionnaire (Hurrell & McLany, 1988) and the Job Content Questionnaire (JCQ,
Karasek, 1985).

Methods: We developed a Japanese translation of job stress scales on job overload, job
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ambiguity and job cenflict, job future ambiguity, job control, skill utilization, and social sup-
port from supervisors and coworkers, which are all adopted in the NIOSH Generic Job Stress
Questionnaire. We conducted a survey of 3,200 employees of a computer manufacturing com-
pany in Japan by using these scales. We also developed a Japanese translation of scales on
psychological demands, job control and worksite social support from the JCQ. These transla-
tions were checked by a back-translation procedure. We conducted surveys of 626 employees
of telecommunication and electric power companies using these JCQ scales. Occupation was
classified according to the 1980 U.S. Census coding of occupations.

Occupational differences in assessment of job stressors : Qur data showed that internal-
consistency reliability coefficients (Cronbach's alpha) of nine NIOSH-adopted scales and four
JCQ scales were similar for managers, engineers, technicians, clerical workers, machine op-
erators and transportation workers. Principal component factor analysis of scale items
indicated that a variance explained by the first factor was similar for these occupations.
These findings suggest that these job stress scales are applicable to any of the occupations.

Occupational difference in job stressor-strain relationship : The demand-control model
has been applied as a common theoretical model to a sample with multiple occupations and a
single occupation. We conducted separate multiple linear regression analyses of depressive
symptoms on job overload, job control and their product interaction term in managers, engi-
neers, technicians, clerical workers, machine operators. The results showed that the
regression coefficients were similar and not statistically significantly different in all the occu-
pations. A common theoretical model on job stress might be applicable to various
occupations,

Conclusions : Our data generally suggest that these concepts and measures of job
stressors are applicable to different occupations, at least in company employees. However,
when measures of job stressors are poor, there might be a problem in applying them to vari-
ous occupations. Also, even based on a common theoretical model of job stress, we need to
look at workgroup-specific job characteristics to conduct effective intervention to reduce job
stress. :
© Department of Public Health, Gifu University School of Medicine
» Department of Psychiatry and Behavioral Sciences, University of Texas

School of Medicine:
) National Institute of Industrial Health

33 - Norito KAWAKAMIY, Catherine R. ROBERTS® and Takashi HARA-
TANI?
Effects of Job Stressors on Physical and Mental Health in Japanese VDU
Workers
Fifth International Scientific Conference on Work With Display Units,
Yokohama, Proceednigs of WWDU 97 Tokyo, 127-128p., 1997

Summary The purpose of the study is to know the effects of job stressors on the
physical and mental health of computer software workers and clerks working with VDUs. We
surveyed employees in two computer factories in Japan by using a mailed questionnaire and
analyzed data from 1,552 male and 262 female respondents. Clerks were classified on the basis
of the frequency of their use of VDUs, Further analyses were conducted for computer soft-
ware workers and clerks working with VDUs at least for more than 256% of working hours.
Computer software workers included 3356 male and 21 female respondents ; and clerks working
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with VDUs inclided 107 male and 82 female respondents,

Job stressors of individual workers were assessed using ten job-stress scales developed
in the U.S.: job overload, role ambiguity and role conflict, job future ambiguity, job control,
skill use, and social support from supervisors and coworkers. The respondents were also
asked about their physical work environment. The following physical and mental health indi-
cators were used: sick days in the past 12 months, number of visit to the doctor in the past 12 .
months, past history of circulatory diseases, musculoskeletal disorders, intestinal ulcers and
diabetes mellitus, self-reported depression and anxiety. Age-adjusted partial Peason’s corre-
lation coefficients were calculated for job stressor scores and work environment items and
physical/mental health indicators in each of the sex- and occupation-groups.

In male computer software workers, job-overload, job ambiguity, job conflict and job fu-
ture ambiguity positively correlated with depression and anxiety scores; job control, skill use,
supervisor support and coworker support negatively correlated with depression and anxiety
scores (p<{0.05). Physical environment items moderately correlated with depression and anxi-
ety scores. In male clerks working with VDUs, job ambiguity and job conflict positively
correlated with depression or anxiety scores; job control, skill use, supervisor support and co-
worker support negatively correlated with depression scores. Job control also negatively
correlated with anxiety scores. Job control and skill use negatively correlated with sick days.
Uncomfortable work posture was positively associated with depression. In female computer
software workers, skill use and coworker support negatively correlated with depression
scores. Coworker support negatively correlated with the number of doctor visits; too bright
lighting positively correlated with sick days. In female clerks working with VDUs, supervisor
support negatively correlated with depression and anxiety scores. Job overload and job con-
flict positively correlated with the number of doctor visits. Dust and poor ventilation were
associated with depression or anxiety scores. Job overlead and uncomfortable working
clothes were positively associated with musculoskeletal problems.

Our study indicated that in male computer software workers, psychosocial factors were
strongly associated with poor mental health. Job control, skill use and support from supervi-
sors and coworkers were also important factors. Among male clerks working with VDUs,
psychosocial factors were also strongly associated with mental health, however, job overload
was less associated with mental health. In female computer software workers, coworker sup-
port was a strong predictor of depression and sick days, and skill use was also an important
factor for depression. Among female clerks working with VDUs, our study showed that su-
pervisor support is a dominant predictor of mental health. Job overload and job conflicts were
associated with doctor visits, and job overload was also associated with musculoskeletal prob-
lems. The findings suggest that female clerks working with VDUs are vulnerable to job
overload and conflict, which is attributable to their lower control over the job. It was also
noted that some physical work environments were associated with mental health. Improving
work environments might be an important factor in the mental health of clerks working with
VDUs. :

Y Department of Public Health, Gifu University School of Medicine

Y Department of Psychiatry and Behavioral Sciences, University of Texas
School of Medicine

® National Institute of Industrial Health
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34 Teruichi SHIMOMITSU", Yumiko OHYA"Y, Yuko ODAGIRIV, Ayumi
SAKAMOTO"Y, Masaaki KATOH"Y and Takashi HARATANI®
Mental Health in Overworking Societies: Experience in Japan
The 1997 World Congress of the World Federation for Mental Health,
Cornerstones for Mental Health, Lahti and Helsinki, Finland, 1997

Summary In the early part of the 21st century, it is feared that J apan will become the
first soclety in the world with a high percentage of elderly people. The percentage of workers
in the population relative to the population as a whole is becoming smaller, resulting in each
worker having a heavier burden.

According to the White Papers on Labor, the average number of annual working hours
for Japanese workers is gradually decreasing. On the other hand, The Management and
Coordination Agency of The Prime Minister’s Office has a different set of data which were
collected by each employee regardless of the conditions of unpaid service overtime. According
to this survey, the recent average number of annual working hours has been consistently
about 300 hours higher than those reported by the Ministry of Labor. When we look at the
ratio of workers who work more than 60 hours per week by occupation, the workers in some
occupations, such as in the service, transport and communication sectors, work much longer
than the others.

Japanese workers are under added stress from recent rapid changes in the working en-
vironment such as more intensive, accelerated, complex, or simple and repetitive work in
accordance with technological innovations and rationalization. It has become difficult for
them to recover from their fatigue even after resting. According to the Survey on the State of
Employees’ Health, the percentage of workers who complain of stress and fatigue has been in-
creasing, and this is particularly true of workers who must put in long hours.

In recent days, the Japanese government has started to promote a "Total Health
Promotion Plan” for workers’ health. It has also established 141 community industrial health
care centers all over Japan to take care of small firms with less than 50 employees. As Japan
is predicted to become the first society to encounter the burdens associated with an increas-
ingly aged population, it is hoped that these efforts to provide health promotion programs for
its working population will be able to serve as models for similar programs in other countries
as well.

Y Tokyo Medical College
» National Institute of Industrial Health

35 Lumie KURABAYASHI”, Satoru SHIMA** and Hisanori HIRO***
Employee Assistance Programs (EAPs) in Japan
American Psychiatric Association Annual Meeting in San Diego 1997

Summary Employee Assistance Programs (EAPs) in Japan are very different from
those in the United States. The characteristics of Japanese EAPs are as follows ;

1. Most EAPs in Japan are of in-house types.

2. As an in-house organization, most bigger companies have their own health management
division which is in charge of taking care of employees’ health according to the Industrial
Safety and Health Law. This division consists of industrial physicians, psychiatrists and
health care nurses.

3. The aims of EAPs in Japan are mainly welfare for employees rather than saving cost.

4. These EAPs provide the employees with a lot of services, such as health examinations,
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counseling, referral to hospitals and specialized clinics at the expense of their companies, not
only to prevent diseases but also to promote their physical and mental health under the Total
Health Promotion Plan (THP) recommended by the Ministry of Labour.

5. To maintain the privacy of each employee who gets the services of EAPs, the EAP staff
do not let his/her superior know information about him/her. In case an employee needs to
change his/her job post to keep him/her healthy and safe, the EAP staff advise to his/her su-
perior and personnel division so that the employee can be transferred, with the permission of
the employee, according to his/her situation.

*National Institute of Industrial Health
**Tokyo Keizai University
***NKK Tsurumi Health Service Center

36 Lumie KURABAYASHI and Takashi HARATANI
Difficulties in Case Management in Mental Health Services in Japanese
Companies Under Business Recession
The 15th Asian Conference on Occupational Health in Kuala Lumpur,
Malaysia, 1997, Book of Abstract p-16

Summary In most large Japanese companies, there is a health care management de-
partment for the employees.- The members on the staff of this department are industrial
physicians, health care nurses, health care managers and sometimes industrial psychiatrists.
The staff members are engaged in the regular health examination of all employees and physi-
cal and mental health counselling for employees who need or want it. All services are at the
expense of the company. In terms of rehabilitation, the staffers assess employees’ health
situations and advice his/her bosses and personnel managers about the most suitable working
positions and conditions for each employee.

To make clear what kind of difficulties there are in case management under the business
recession now under way, a survey was conducted of 102 staffers of various health care man-
agement departments of Japanese companies by using a self-administered questionnaire in
1996. We had sixty-three responses (62%) to the questionnaire. Eighty percent of the respon-
dents were engaged in managing health care services for more than 1, 000 employees.

The results show that the health care management in terms of rehabilitation became
more difficult under the recession. The decrease in number of suitable working positions due
to the restructuring of each company is one of the causes. This decrease makes the rehabilita-
tion of the employees more difficult.

National Institute of Industrial Health

37 Takeshi TANIGAWA?Y, Shunichi ARAKI?Y, Akinori NAKATA®, Susumu
SAKURAI"Y
Increase in the Helper Inducer (CD47 CD29%) T Lymphocytes in Smokers
Industrial Health, 36 (1), 78-81p., 1998

Summary Previously, we reported an increase in the number of CD4™ T lymphocytes
in the peripheral blood of smokers. In the present study, subpopulations of CD4* T lympho-
cytes together with CD8' T lymphocytes, total (CD3") T lymphocytes, B (CD19*)
~lymphocytes, natural killer (CD16") cells and total lymphocytes were examined by two-color
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staining using anti-2I14 (CD45RA) and anti-4B4 (CD29) monoclonal antibodies in 8 male
smokers and 22 age-matched male non-smokers. The number of CD4"CD29* T lymphocytes in
smokers was significantly higher than that in non-smokers. The total number of CD4* T Iym-
phocytes in smokers was also significantly higher. No significant differences in CD8* T, CD19
" B lymphocytes and CD16" NK cells were found between smokers and non-smokers. Thus, it
is suggested that the increase in the number of CD4*CD29" (helper inducer) T lymphocytes is
responsible for the increase in total CD4™ T lymphocytes in smokers.

' Institute of Community Medicine, University of Tsukuba

» Department of Public Health, School of Medicine, University of Tokyo

9 National Institute of Industrial Health

¥ Clinical Laboratory, University of Tokyo Hospital

38  Susumu SAITO
Recent Advances in Display Technology and Human Factors
Proceedings of 5th International Scientific Conference on Work With
Display Units, 1-2, 1997

Summary In the 1980’s, the visual display terminal was introduced in workplaces of
many countries. Recently, a new wave of information displays for VDT use is being intro-
duced in the offices, factories and homes. The large-size cathode ray tube (CRT) and the flat
panel display (FPD) or note-PC with FPD are the most remarkable features in modern work-
places with VDTs. The ergonomic aspects of these new technologies will be discussed in this
paper. - : .

The larger-size CRT monitors may soon supersede the conventional 14-inch CRTs for
VDT tasks in many workplaces. Japan manufacturers recently announced that the high pro-
jected demand for the 17-inch CRT monitor in the world would likely propel it to become: the
de fucto standard for occupational VDT operation. This is a welcome development for work-
ers using graphic user interfaces (GUI) because the use of larger-size CRTs would mean an
increase in visual comfort. On the other hand, many types of note-PCs with FPD are rapidly
being integrated in the same workplaces where CRTs are being used. The year-on-year in-
crease in FPD production is projected to surpass CRT production in the near future. ‘

Also anticipated to occur with the increasing popularity of different types of screens is
the onslaught of ergonomic problems. The differences in the size of the CRT and FPD may be-
come a dilemma on the working posture and ocular position of VDT workers. Ergonomic
requirements for these disparate displays in terms of workstation design, lighting conditions,
among others, should as well be different because of their distinct physical and optical char-
acteristics. A proactive approach must be taken to eliminate the foreseeable ergonomic
problems from the use of these displays.

National Institute of Industrial Health

39 Ulf BERGQVIST*, Midori SOTOYAMA*, Susumu SAITO** and Bruno
PICCOLI*** |
Computers in Schools—an International Project under Planning
Proceedings of 5th International Scientific Conference on Work With
Display Units, 213-214, 1997 '
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Summary During the nineteen eighties, computers were introduced at a high pace in
many offices. This technical development -both as to hardware and software- was so quick
that sometimes efforts to adjust computers and the general environment to each other -e.g.
concerning ergonomics and lighting systems, was not always performed. Partly as a result of
this, problems for individuals in terms of adverse health reactions cccurred, which presuma-
bly also led to inefficiency in the utilization of this new technology.

Now, computers are introduced in schools at a similar high pace, a development which
will affect even larger groups of individuals. Research and developmental activities are in
progress or preparation in various countries in order to obtain a better knowledge about
computers in schools and their consequences, and also about methods to improve work situa-
tions and the effectiveness of computers in schools. In order to plan such research and
developmental activities, we do, however need some basic knowledge about how computers are
used in today’s schools. We are also interested in to what degree ergonomic consideration are
taken when planning computer work and work stations.

*National Institute for Working Life, Sweden
**National Institute of Industrial Health
' University of Milan, Italy

40  Susumu SAITO
Physiological Aspects of VDT Work |
Joint Session of Japan Ergonomics Society and Ergonomics Society of
Korea, The Japanese Journal of Ergonomics, 33, Supplement, 44-45, 1997

Summary The developments of technology occasionally bring the disadvantages for
human existence such as creation of obstacles to health and safety at work as well as many
advantages for improvement in the quality of life. Subsequently the introduction of Visual
Display Terminals {VDTs) in many offices and factories since 1970s, various studies have re-
vealed the increase in visual and musculoskeletal complaints of VDT operators. These
complaints have been studied on the relation to the changes of physiclogical functions in order
to provide the objective evidences of subjective fatigue revealed by questionnaire survey among
VDT operators. However, there are only few physiological indices which are compatible with
the subjective symptoms often observed in VDT work, and no index alone can help to evaluate
the load and fatigue caused by the work. This paper briefly reviews the evaluation of some im-
portant physiological indices of the eye related to the visual fatigue caused by VDT work.

National Institute of Industrial Health

41 Susumu SAITO |
Visual Ergonomic Aspects of Glasses for VDT Operations
Japanese Journal of Ophthalmic Science and Technology, 1, 13-18, 1397

Summary  With the rapid progress of computer technology, works with VDTs (Visual
Display Terminals) are widely introduced into many offices and factories. This paper ascer-
tains the physiclogical comfort of the eye related to gazing angle which should be considered
in designing of glasses for VDT operations. Analysis of eye movements of VDT operators re-
vealed that both the amplitude and the frequency of saccadic eye movements were
significantly higher than the traditional works without VDTs. The other experiments provided
some physiological and ophthalmological evidences of less visual fatigue when working with a
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downward gaze direction, i.e., smaller ocular surface area, nearer dark vergence and smaller
angle of heterophoria. These ergo-ophthalmological characteristics of working with VDTs
should be reflected to optical characteristics of the glasses for VDT operators.

National Institute of Industrial Health

42  Susumu SAITO, Hiroshi JONAI, Maria Beatriz G. VILLANUEVA and
Midort SOTOYAMA ‘
Ergonomic Aspects of Flat Panel Display and Large-size CRT Screen

Advances in Human Factors/ Ergonomics, 214, G. Salvendy, M. J. Smith
and R. Koubeck (editors), Elsevier, Amsterdam, 639-642, 1997

Summary  The introduction of VDTs in early 1980s into offices had resulted in many
health problems of workers in terms of musculoskeletal disorders and visual fatigue or eye
strain in the worldwide countries. The recent rapid introductions of note-PC with Flai Panel
Display (FPD) and large-size CRT screen on the desktop computer in various workplaces
have potential to accelerate physical discomforts in VDT workers. In order to decrease seri-
ous eye strain and musculoskeletal disorders due to FPD using, the development of ergonomic
guidelines for using note-PC with FPD in occupational purpose are considered to be an impor-
tant and urgent subjects. In this sense, introducing the note-PC with FPD in the workplaces
should be given more careful considerations from the ergonomics points of view. The develop-
ment of ergonomic guidelines for using flat panel displays should meet the social need of the
times. The proposing this guideline is now one of the main tasks of Technical Group of
Human-Computer Interaction which is re-established recently under the auspices of the
Science and Technology Committee of the International Ergonomics Association. The Japan
Ergonomics Society also had just started the activity to establish the ergonomic guideline of
FPD using at October 1996,

National Institute of Industrial Health

43  Susumu SAITO and Midori SOTOYAMA
Visual Ergonomics Problems in VDT Workplaces and Analysis of Vertical
Gaze Direction
Proceedings of the I13th Triennial Congress of the International
Ergonomics Association, Vol. 5, 56-58, 1997

Summary The aim of this paper is to describe the outline of our studies related to vis-
ual comfort of gazing directions or ocular positions. In consequence, we are able to strongly
recommend the downward gazing while working with VDTs (Visual Display Terminals) from
physiological aspects of human visual system. The recent advents of large size CRT monitors
for comfortable using graphic user interfaces and comparatively small size note-PC with flat
panel displays may compounds the dilemma of posture and eye position during VDT work
(Villanueva 1996). These studies show some physioclogical and ophthalmologic evidences of
less visual fatigue when working with a downward gaze direction, i.e., nearer dark vergence
and smaller angle of heterophoria. It was assumed that the visual effort could be reduced by
lowering a viewing object to yield a downward gaze in the work. It can be concluded that more
visual effort is needed with upward gaze than with downward gaze. Working with upward
gaze direction should be one of the causes of visual fatigue or eye strain. Ergonomic
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evaluation of visual tasks by analysis of vertical gazing position might bring useful and prac-
tical information to improve working environments such as design of workstations. These
recommendations are expected to reduce the visual fatigue due to prolonged VDT work and to
achieve visual comfort at work.

National Institute of Industrial Health

44  Midori SOTOYAMA®*, Satoru ABE**, Hiroshi JONAI*, Maria Beatriz G.
VILLANUEVA* and Susumu SAITO”
Improvement in Visual Comfort of VDT Workers from the Aspects of
Vertical Gaze Direction and Tear Volume
Proceedings of the 13th Triennial Congress of the International
Ergonomics Association, Vol. 5, 59-61, 1997

Summary Experimental and field surveys were reported in this paper. The purpose of
the experiment was to clarify the relationship between vertical gaze direction and tear volume.
The tear volume in upward gaze was less than that in downward gaze. From the result of field
survey, the gaze direction while performing VDT work was higher than that while writing
documents without VDT. The decrease in teatr volume is expected with higher gaze direction
during VDT work and it might become one of the reasons of complaints about the eye in VDT
users. To make VDT workers more comfortable without visual complaints, the design of
workstation should be improved to lower the operator’s gaze angle and to increase the tear
volume.

*National Institute of Industrial Health
**Health Care Center, Anritsu Corporation

45 Satoru ABE*, Midori SOTOYAMA™*, Hiroshi JONAI"*, Maria Beatriz G.
VILLANUEVA** and Susumu SAITO™"
A Questionnaire Survey of Cathode Ray Tube versus Flat Panel Display
Users |
Proceedings of the 13th Triennial Congress of the Internatwnal
Ergonomics Association, Vol. 5, 32-34, 1997

Summary VDTs have been widely used in the various workplaces. Some studies have
reported that relationship between the types of displays used in the offices and visual discom-
forts of VDT workers. Saito et al. have reported that the types of display influenced velocity
of lens accommodation and pupil size of VDT operators. This study was designed to identify
the subjective complaints of FPD (Flat Panel Display) users and to compare these complaints
to those results from CRT users. The results of the guestionnaire survey showed that VDT
workers using FPDs had different subjective complaints from the workers using CRTs: When
the FPDs such as notebook PCs are introduced into workplaces, the ergonomic considerations
of work environment such as the lighting conditions and workstation layout should be more
carefully evaluated.

*Health Care Center, Anritsu Corporation
“*National Institute of Industrial Health
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46 Jian SUN™, Eiji SHIBATA®, Naomi HISANAGA**,
Michihiro KAMIJIMA®, Gaku ICHIHARA®, Jian HUANG***,
Machiko TOIDA™ and Yasuhiro TAKEUCHT*
A Cohort Mortality Study of Construction Workers
Am. J. Ind. Med., Vol.32, 25-41, 1997

Summary  This report presents a mortality study among the 17,344 members of the
Construction Workers' Health Insurance Society of Mie Prefecture in Japan. The study period
was between 1973 and 1993. During this period, 480 members died. Age-specific mortality rates
of Mie Prefecture were used as comparison standards. Significantly elevated standardized
mortality ratio (SMR) and proportionate mortality ratio (PMR) were observed for “acci-
dents and adverse effects.” In addition, the PMRs of all cancers and “cancers of trachea,
bronchus and lung” were also significantly elevated.

The job classifications were reorganized into three groups, according to the frequency’
of asbestos exposure the werkers experienced on the construction sites, The asbestos expo-
sure was based on job classifications among 7,411 workers who had completed a self-
adminestered survey questionnaire. In the frequent-exposure group, the PMR was
significantly elevated for all cancers. In the medium-exposure group, the SMRs were signifi-
cantly elevated for all cancers and “cancer of trachea, bronchus and lung. *The PMR was
significantly elevated for “cancer of traches, bronchus and lung. ” In the less-exposure group,
the PMR was significantly elevated for “accidents and adverse effects.”

This study provided support for the hypothesis that working in the construction indus-
try might be associated with high risks for asbestos-associated cancers and accidental deaths.

*Department of Hygiene, Nagoya University School of Medicine
**National Institute of Industrial Health
""" Department of Environmental Science, Policy and Management,
University of California

47 Fumi TSUCHIYAMA®*, Naomi HISANAGA**, Eiji SHIBATA***,
Takesht AOKI****, Hiromi TAKAGI****, Tatsushi ANDO****
and Yasuhiro TAKEUCHI***

Pulmonary Metal Distribution in Urban Dwellers
Int. Arch. Occup. Environ. Health, Vol.70, 77-84, 1997

Summary  Abstract To clarify the factors influencing the concen-trations and distri-
bution of metal elements in the lung, we analyzed the following 8 metals in the 5 lung lobes of
17 autopsied urban dwellers by flame or flameless atomic absorption spectrometry : alumi-
num (AD, cadmium (Cd), chromium (Cr), nickel (Ni), lead (Pb), manganese (Mn), copper
(Cw), and Zinc (Zn). The arithmetic mean value (in micrograms of metal per gram of dry
weight) calculated for five lobar metal concentrations in each subject ranged from 80 to 681
for Al, from 0.34 to 3.41 for Cd, from 0.41 to 12.7 for Cr, from 0.22 to 1.93 for Ni, from 0.15 to
1.47 for Pb, from 0.64 to 2.36 for Mn, from 2.84 to 7.24 for Cu, and from 40.7 to 77.6 for Zn. The
eight metals were classifiable into two groups on the basis of the interindividual and
interlobar concentration variations. The fist group, consisting of Cu and Zn, was character-
ized by smaller interindividual variations {co-efficient of variation, CV<(30%) and smaller
inter lo-bar variations (mean CV<(15%). Their levels were not affected significantly by sex,
smoking habits, or possible occupational exposure to metal-comtaining dust. In contrast, the
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second group, consisting of Al, Cd, Cr, Ni, Pb, and Mn, exhibited larger interindividual varia-
tions (CV>45%) and larger interlobar variations (mean CV>>25%). Concentrations of these
metals, except for Cd, tended to be higher in the upper lobes than in the lower lobes. The con-
centrations of Al and Cr were significantly higher in men than in women. Smoking
significantly elevated the levels of Cr, Cd, Ni, and Pb, and the concentrations of Al, Cr, N1, and
Mn were higher in subjects with possible occupational exposure to metal-containing dust than
in those without such exposure. However, the interlobar distribution patterns of the metals
did not seem to be influenced by sex, smoking habits, or occupational exposure to metal-
containing dust.
*Nagoya City Environmental Science Research Institute
**Division of Research Planning, National Institute of Industrial Health
***Department of Hygiene, Nagoya University School of Medicine
**** Kyoritsu General Hospital

48 Naomi HISANAGA*, Satoru UENO*, Hiroshi JONAI", Eiyji SHIBATA™"
and Michihiro KAMIJIMA™**
Effectiveneness of a Pelvic Belt as a Measure of Relieving Low Back Pain
among Construction Workers
Book of Abstracts, The 15th Asian Conference on Occupational Health,
A4, 1997

Summary This study aimed to elucidate the prevalence of low back pain in construc-
tion workers and to examine the effectiveness of a pelvic belt as a measure to relieve pain.

Subjects were male workers who belonged to a construction workers’ health insurance
society whose members were employees of small-scale enterprises and self-employed workers,
(1) A questionnaire survey including a question on low back pain was conducted in 1995. (2)
In 1996, 98 volunteers with low back pain participated in a study on the effectiveness of a pelvic
belt which was commercially available. Volunteers were divided into two equal groups. The
first group wore the belt during work in September, and workedwithout it in October. The sec-
ond group was scheduled in the reverse order. Volunteers were interviewed about low back
pain at the end of August, September and October. As a result, (1) Of 3547 respondents, 1448
(419%) were carpenters and 2099 (59%) were other trade workers. Persons who were under
treatment for low back pain, and were complaining of severe, moderate and mild pain without
treatment were 5.9%, 2.8%, 7.4%, and 42.1% of carpenters, and 4.0%, 1.6%, 6.4%6, and 36.4%
of other trade workers. (2) Of all volunteers, 48 in the first group and 43 in the second could
finish the two months’ study. As a whole, persons who pointed out aggravation, moderate and
remarkable improvement in low back pain during the month with the belt were 3, 46 and 8%
of volunteers, and 19, 13 and 1% during the month without the belt. This study suggested that
the pelvic belt was useful in relieving low back pain in construction workers.

*Division of Research Planning, National Institute of Industrial Health
**Department of Hygiene, Nagoya University School of Medicine
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49 Naomi HISANAGA®, Eiji SHIBATA**, Jian SUN**, Michihiro
KAMIJIMA™", Kiyoshi SAKAI***, Hitoshi KUBOTA* and Kuniomi
NAKAMURA*® '
Pleural Plaques and Irregular Opacities on Chest Radiography among
Japanese Construction Workers
Abstract of Communications, The Ninth International Conference on
Occupational Respiratory Diseases, 22, 1988

Summary A study on pleural and parenchymal abnormalities on chest radiographs
was conducted in construction workers. The chest radiographs taken in 1988, 1989, 1991, 1992,
1994 and 1995 as a part of the annual health check in a construction workers' health insurance
society were used for this study. The numbers of workers examined were 3456, 1340, 1617, 1635,
3637 and 2522, respectively. Pleural plaques, irregular opacities and rounded opacities were de-
tected in 147, 32 and 51 workers, respectively. Of 87 workers who accepted an interview, an
occupational history of asbestos exposure was verified in 82 (92%). The prevalence of pleural
plaques was highest in heat insulation workers (25%), followed by steel-frame workers
(9.3%), tilers (5.9%), waterworks workers (5.6%), cabinet makers (2.9%), and carpenters
(2.5%). Overall prevalence was 2.0%. In conclusion, the importance of measures to prevent
asbestos-related diseases in the construction industry was emphasized.
" Division of Research Planning, National Institute of Industrial Health
**Department of Hygiene, Nagoya University School of Medicine
***Nagoya City Public Health Research Institute

80 Isamu EBIHARA™, Mamoru HIRATA**, Naomi HISANAGA***,
Lyji SHIBATA """ and Kiyoshi SAKAI*****
Respiratory Findings of Construction Workers Exposed to Asbestos Dust
In : P.N. Cheremisinoff ed. Health and Toxicology, Advances in Environ-
mental Control Technology Series. Houston, 1997 : 93-126.

Summary  The contents of this review were (1) Asbestos utilization in the construction
industry: Asbestos-containing construction materials, and Levels of ashestos exposure, (2)
Regulation of asbestos: Asbestos regulation in different countries, and ILO convention No.162
and recommendation No.172, (3) Respiratory disorders due to asbestos among censtruction
workers: Asbestos burden in lung tissues, Subjective symptoms, Pleural plaques and asbesto-
sis, Cancers of the trachea, bronchus and lung, Malignant mesothelioma, and (4) Measures
against respiratory disorders due to asbestos exposure: Exposure, Prevention of asbestos ex-
posure, and Health control.

"The Institute of Science of Labour
**Osaka Prefectural Institute of Public Health
""" Division of Research Planning, National Institute of Industrial Health
****Department of Hygiene, Nagoya University School of Medicine
*****Nagoya City Public Health Research Institute
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51 Norihiko KOHYAMA', Isamu TANAKA®, Masayuki TOMITA®, and
Mitsuhiro KUDO* |
Preparation and Characterization of Standard Reference Samples of
Fibrous Minerals
Abstracts of Communications : The Ninth International Conference on
Occupational Respiratory Diseases. October 13-16, 1997, Kyoto : p-65, OB-
1-1

- Summary Standard reference samples of fibrous minerals to be used for biclogical re-
search were prepared by Japan Fibrous Material Research Association (JEMRA)*. The total

10 samples were selected from fibrous minerals currently used in industry including glass

wool (GW1), rock wool (RW1), micro glass fiber (MG1), refractory ceramic fibers (RF1,

RF2), mullite fibers (RF3), whiskers; potassium octatitanate (PT1), silicon carbide (SC1) and

rutile (Ti0.) (TO1), and wollastonite (WOL). The samples of GW1, RW1, MG1, RF1, RFZ, and

RF3 were prepared by a size-selective press method”* to reduce the fiber length of original fi-

bers. All whisker samples and WOI were commercial products. These samples were examined

by X-ray diffraction and fluorescence analysis, and no impurities were identified for all sam-
ples at a level of 1% but WO1 which has a small amount of quartz and calcite in totally about

59%. The fiber sizes were measured by TEM. The geometrical mean length (zm), width (zm)

and SD (in each parenthesis) are: GW1 20.0 (2.58), 0.88 (3.10) ; RW1 16.5 (2.51), 1.80 (2.32) ;

MGL 3.0 (2.22, 0.24 (2.35) : RF1 12.0 (2.36, 0.77 (2.53) ; RF2 11.0 (1.96), 1.10 €2.00) ; RF3 11.0

(1.75), 2.40 {1.37) ; PT1 6.0 (2.04), 0.35 (1.51) ; SC1 6.40 (2.45), 0.30 {1.58) ; TO1 2.10 (2.00), 0.14

(1.58) ; WO1 10.5 (2.03), 1.00 (1.72). We conciuded that these reference fiber samples can be

sufficiently used in vitro and some in vivo biological experiments.

* The samples set has been prividing from JFMRA, ¢/o Mr.H.Suito,
Japan Industrial Safety and Health Association, 5-33-7 Shiba, Minatoku,
Tokyo 108, Japan.
“*Kohyama N(1997) Ind Health 35, 126-134.
Y Natl, Inst. Ind. Hith
Dniv. Occup. And Envir: Hlth. Japan, Iseigaoka, Yahatanishiku, Kitakyushu, Japan.
¥ Nichiasu Co., Shiba, Minatoku, Tokyo, Japan.
“J. Ind. Saf. & Hith. Assoc., Sshiba, Minatoku, Japan.

52  Hiroyuki SAKABE®, Norihiko KOHYAMA, Yasushi SHINOHARA, and
Kimiko KOSHI
Slubility in Physiological Solution and HRTEM Observation of Amorphous
Surface Layer of Ground Quartz Particles
Abstracts of Communications: The Ninth International Conference on
Occupational Respiratory Diseases. October 13-16, 1997, Kyoto: p-156,
PB-1-4

Summary Sakabe, et al. (1960) ¥ firstly revealed that the longer the grinding time of
quartz particles is, the lower the toxicity is, and the lowered toxicity is recovered by leaching
with alkaline solution, and concluded that the toxicity of quartz particles is not caused by the
dissolved silicic acid but the surface activity. It has been assumed that the surface of quariz
particles is changed into amorphous by grinding, but no direct observation has been done
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hitherto. [t is also obscure whether the amorphous layer is easily dissolved in human body or
not, even though it is dissolved in phosphoric acid or alkaline solution, In this study, we con-
firmed the surface structure of quartz particle by high resclution transmissior electron
microscopy (HRTEM), and also determined the solubility of the amorphous layer in Gamble’s
physiological solution. Quartz from Brazil coarsely crushed and milled was ground in agate
mortar for 100 hours. From this powder, the ground particles under 1 4 m in diameter were
collected by sedimentation in water, whereas the leached particles in the same size were col-
lected after leaching the original powder with zlkaline solution. HRTEM showed that the
leached particles have well crystalline surface and the ground particles have amorphous sur-
face layer. The amorphous layer was variable in thickness and was dissolved in Gamble's
solution within a few weeks, The dissolving rate was higher than that of glass fibers. This re-
sult suggests that even though the toxicity of ground quartz particles is low in in vitro
experiments, it will be recovered in short time after inhaled in human when the ground quartz
particles have the crystalline core.
*: Sakabe, et al. (1960) Bull.-Nat. Inst. Ind. Health 4, 1-28. Koshi, et al. (1961) Bull. Nat. Inst.
Ind. Health 6, 10-27. Sakabe, et al. (1961) Bull. Nat. Inst. Ind. Health 6, 28-34,

National Iastitute of Industrical Health

* The deceased.

53 Yasuko KURUSHIMA®', Kenji MORINAGA?®, Norihiko KOHYAMA?, and

Kunihitko YOKOYAMA"

Silicosis among Mill Workers Exposed to *Tonoko” (Mineral Powder)

Used for Traditional Japanese Wooden Furniture

Abstracts of Communications : The Ninth International Conference on

Occupational Respiratory Diseases. October 13-16, 1997, Kvyoto : p-212,

PS4

Summary "Tonoko”, some kinds of mineral powders, has been used to fill the fine
grains of unpainted wood and to make its surface smooth and protect the surface of tradi-
tional wooden furniture in Japan. Three silicosis cases were reported in the workers who had
been dealing with " Tonoko"” in a shop making wooden furniture in Japan (Kawakami, et al.,
1977). We found ten silicosis cases among mill workers who had been engaged in the manufac-
turing " Tonoko”. All the workers had been working at small scale or household industries for
about 30 years ranging from 13 to 48 years. Mean age at first exposure was 27years old. Chest
X-ray findings showed that 4 cases had large opacities, 4 had category 1 (1/2, 1/2), and 2 (2
/2, 2/3) of small rounded opacities with types of p and q, and 2 had borderline profusion of
small opacities according to the ILO classification of radiographs of pnemoconiosis. Age at
first exposure and mean exposure duration were not so different between the cases with large
opacities and those without it. Among 6 male and 4 female patients, there are only 2 nonsmok-
ers (1 male, 1female). This *Tonoko” is mined in Yamashina-ku, Kyoto city. There are 3
types of " Tonoko”; white, yellow and red. X-ray diffraction analysis showed that three types
of "Tonoko” contained 40-50% quartz (0.1 - 0.7 #m in diameter), mica (illite), tubular
halloysite (0.5 - 1 #m in length), and chlorite or vermiculite. Chemical analyses revealed that
they are composed of 70-80%6 Si0., 10-15% Al.O4, 3-6% Fe:Q:, and less than 3% of MgO and
Cal.

V Higashiyama Clinic, Kyoto, Japan.
¥ Osaka Medical Center for Cancer & Crdiovascular Diseases, Osaka, Japan.
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2 Natl. Inst. Ind. Hith, Tama-ku, Kawasaki, Japan.
I Nat. Kinki-cho Hospital, Sakai, Japan.

54 Norihiko KOHYAMA
The Application of Analytical Electron Microscopy to the Measurement
and Characterization of Fibrous Minerals in Occupational Health
Abstracts presented in the 4th Interamerican Electron Microscopy and I1
Ecuadorian Electron Microscopy Congress held in Guayaquil, Ecuador,
September 23-26, 1997; Acta Microscopica Vol. 6, p-17, Sept. 1397.

Summary It is very important issue in industrialized countries how to use asbestos
safely and replace it with some other fibrous minerals which are safe to human. In this lec-
ture, the author will talk the importance of the application of analytical electron microscopy
(ATEM) in the field of occupational health, reporting various measurement methods by
ATEM for asbestos and other mineral fibers in ambient air, in water, and human tissues as
follows : 1) The measurement method for concentration of asbestos in ambient air by
ATEM.' In addition, a newly developed sample preparation method for the comprehensive
measurements by phase contrast microscopy and eleciron micro-scopy (SEM & TEM)using
one filter sample.? 2) The concentration and sizes of asbestos in the lungs of the North
American insulation workers, showing the dose levels and the relationship between the dose
and diseases (lung cancer and mesothelioma).® 3) A new method for detecting low-level as-
bestos exposure in the transbronchial lung biopsy (TBLB) specimens taken from living
patients.® 4) An effective method for the measurement of fiber size distribution using TEM.
¢ The size of fibrous minerals (length and width) is an important factor for the adverse
hezlth effects. 5) The surface structures of fibrous minerals were observed by HRTEM to con-
sider the mechanism of the hiological effects.

1) Kohyama N (1989) IARC Sci Pub No.90, 262-76. 2) Kohyama N(1996) Ind Health 343, 185-203.
D Kohyama N, Suzuki Y (1991) Ann of N Y Sci Acad 643, 27-52. 4) Kohyama N, et al. (1993) J
Electron Microsc 42, 315-27. 8) Kohyama N, et al.(1996) Amer J Ind Med 30, 515-28. 6)
Kohvyama N(1997) Ind Health 35, 126-34.

| Natl. Inst. Ind. Hith,

55 Norihiko KOHYAMA
A Proposal of Standardization of Measuring Method for Size Distribution
of Fibrous Minerals for Biological Effects Study
Abstracts of the 8rd International Scientific Conference held in Crans
Montana, Switzerland, September 13-18, 1997: PF-09-8.

Summary The fiber size (length and width) of asbestos and some other fibrous miner-
als is considered to be an important factor of the carcinogenicity. However, the size
measuring method of airborne and/or raw respirable fibers has not been standardized in sci-
entific fields being interested in the adverse health effects. Consequently, the fiber sizes have
been measured by various methods and there seem to be in confusion in the discussions on the
biological effects. The present paper describes a measuring method for fiber size distribution
of airborne and/or raw fiber sample using a transmission electron microscope (TEM), and
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proposes to standardize such a measuring method.

A high resolution TEM is operated at low magnifications (less than x100) for fiber size
measurement, Airborne fibers are collected on a cellulose ester membrane filter using air-
sampler, and the raw fibers are well dispersed in distilled water or isopropanol. Those proper
portions are filtered on the membrane filter on which fibers are transferred onto TEM grids
by a low temperature ashing and carbon extraction techniquel or a direct-transfer technique
by ISO.? The fibers on TEM grids are photographed by a TEM at a low magnification of a few
hundred times. The images on the negatives are enlarged on the print by 5 - 10 times. The
length and width of fibers are measured by a ruler reading down to 0.1mm level and by a scale
magnifier of x10 -15 magnification reading down to 0.02mm level, respectively. By these condi-
tions, fibers ranging from a few hundred to 0.1 #m in length and down to 0.01 g m in width can
be measured. The total fiber number to be counted is needed at least 200 to 300 fibers for each
sample. The data of fiber sizes are plotted on a scatter graph and a log-normal distribution
chart. The size parameters of the fibers are expressed by geometric mean and geometric stan-
dard deviation. Fiber size distributions of UICC ashestos (chrysotile, amosite, crocidolite,
anthophyllite) and mineral fibers prepared for in vitro experiments (glass wool, rock wool,
ceramic fibers, whiskers, and natural mineral fibers) are presented and compared with the
data by OM and SEM.

Natl. Inst. Ind, Hith, Tama-ku, Kawasaki, Japan.

56  Norihiko KOHYAMA, Koichi HONMA*, and Yasushi SHINOHARA
In Situ Mineralogical Observations of Nodular and Macular
Pneumoconiotic Lesions
Abstracts of Nikko Symposium on Mixed Dust Pnemoconiosis, held in
Nikko, Tochigi in October 18-19, 1997.

Summary This study intends to clarify mineral phases, mineral particle sizes and
their distributions in nodular and macular fibrous lesions of classical silicosis (with nodular
lesions) and of simple pneumoconiosis (with macular lesions).

[Material and Methods] Three cases were examined: a typical case of classical silicosis
having nodular lesions (#9406, a silicosis case having not nodular but macular lesions
(#9124), and a silicosis case having both of nodular and macular lesions (#8922), which were
provided from Rosai Hospital of Silicosis, Tochigi, Japan. These bulk tissues fixed in formalin
solution were digested by the techniques of sodium hypo-chloride solution and low tempera-
ture ashing. The residues were examined for mineral phases and quantities of each mineral by
X-ray diffraction (XRD) analysis. The paraffin sections of the cases were deparaffinized and
ashed at low temperature. The residual mineral particles were observed in situ by polarizing
optical microscopy (PLM) to know the particle distribution. Then the residual particles on the
glass slide were transferred onto TEM meshes by a carbon extraction method and also ob-
served in situ by analytical transmission electron microscopy (ATEM) to identify the minerals
and the particle sizes.

[Results] In the case of #9406, minerals of quartz (0.62%)*, kaolinite (0.4%)*, mica
(0.08%) * and hydroxyapatite (0.1%)* and in #8922, quartz (0.72%)*, mica (0.20%)* and
pyrophyllite (0.06%) were identified by XRD analysis. In #9124, quartz (0.65%)* and
clinoptilolite (1.3%) were identified. [*: % of dried lung] Quartz percentages of siliceous min-
erals were in the range of 40-70%. When the dry lungs were assumed as about 300g for these
cases, the quartz weights in the lungs are about 1.9-2.2g. Between the cases having nodular
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lesions (#9406 & #8922) and the case having not nodular but macular lesions (#9124), not a
large difference was seen in quartz percentage. However, a difference was recognized in the
mineral phase, i.e., the cases having nodular lesions have mica and pyrophyliite or kaolinite in
addition to quartz, but the case having macular lesions has not mica but clinoptilolite, a zeolite
mineral, in addition to quartz. We have strong interest on this difference. By in situ observa-
tion of PLM and ATEM, it was confirmed that a large amount of mineral particles existed in
the both nodular and macular lesions, but no clear differences could be confirmed in the min-
eral quantities, particle sizes and particle distributions between the both lesions.
[Conclusion] Between a classical silicosis case and a simple pneumoconiosis case, a dif-

ference was seen in the mineral compositions. A large amount of mineral particles was
confirmed in the both nodular and macular lesions, but no clear differences of the guantities,
sizes and distributions of the minerals were found between these lesions.

Natl. Inst. Ind. Hith, Tamaku, Kawasaki, Japan.

* Department of Pathology, Dokkyo University School of Medicine, Mibu,

Tochigt 321-02, Japan

57 Norihiko KOHYAMA', Keizo SUZUKI*, Yasushi SHINOHARA and
Toshio SAKAI
Layer Numbers of Montmorillonite in Different Conditions Determined by
HRTEM and XRD
Abstacts of the 11th International Clay Conference, held in Ottawa,
Canada, in June 15-21, 1997: A44.

Summary To resolve the questions of what are the thickness of raw montmorillonite
particles and whether the particles become thinner or not when dispersed in water, the layer
numbers of montmorillonite particles in raw state and dispersed states in water were deter-
mined by HRTEM, in comparison with the results calculated from the XRD peak broadening.
A pure bulky montmorillonite specimen, produced from Aterazawa mine, Yamagata, Japan,
was coarsely crushed and the ultra-thin sections of about 20-30 nm in thickness were made by
ultramicrotome. The montmorillonite particles dispersed in water in different concentrations
were also cut into ultra-thin sections as well. These ultra-thin sections were observed by
HRTEM for the layer lattice images, and the layer numbers were counted on the print. The
basal XRD peaks of montmorillonite were measured for the raw specimen and each disper-
sion, and the apparent layer numbers were calculated using Scherrer equation. By the
HRTEM observation, the raw montmorillonite particles had not more than 50-60 layer num-
bers. The mean layer numbers of the particles dispersed in water were about 7-10, sometimes
2°'as minimum layer number. The particles dispersed in water seemed to become thinner com-
pared to the raw particles. The layer numbers, however, seemed to be not largely changed in
dispersions of different concentrations. These layer numbers were compared with those deter-
mined by XRD. A characteristics structure of raw montmorillonite observed in SEM showing
like petals of rose seems to be a basic particle because the petal's thickness is well coincided
with the layer number of the raw montmorillonite.

National Institute of Industrial Health
*Kunimine Co., 1085 Nabekake, Kuroiso 325, Japan.
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58 Toshihiko MYOJO and Mitsumasa SUGIMOTO
Comparative Study of Challenge Aerosols for Performance Test for Dust

Respirators
Industrial Health, vol.35, 502-507, 1997

Summary A comparative study of challenge aerosols was conducted to review a per-
formance test for dust respirators. The national approval test for dust respirator certification
in Japan requires that air containing quartz particles of smaller than 2 zm in diameter be
used as the test aerosol. Aerosols with broad size distributions may therefore be used as the
test aerosols. In view of the international harmonization of respirator certification standards,
it 1s necessary to use alternative test aerosols for the approval test for dust respirators.

The present study was undertaken to measure the collection efficiency of filters by using
three kinds of test aerosols, i.e., quartz dust, sodium chloride and dioctyl sebacate mist aero-
sols. We used the cartridges of dust respirators and filtering facepieces from eight Japanese
and foreign manufacturers, all of which have been certified by the national approval test.
Good correlation among the measured collection efficiencies was found for the three test
aerosols, but penetration with sodium chloride and dioctyl sebacate mist aerosols was more
than 10 times that of quartz dust aerosol.

National Institute of Indusirial Health

59 Toshihiko MYOJO and Norihiko KOHYAMA
A New Method for Measuring Median Fiber Length of Man-Made-
Mineral-Fiber Aerosols
I0HA 3rd International Scientific Conference,
ABSTRACTS, p PO-1-08, 13-18, September, 1997, Crans Montana,

Switzerland,

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

Length distributions of outlet fibrous aerosol passing through the wire mesh screens
were also calculated using the penetration rate and length distributions of inlet fibrous aero-
sol. Longer fibers were eliminated by the wire mesh screens, and the geometric standard
deviation of length distribution decreased after passing through the screen. If log-normal dis-
tribution is assumed for fiber length and total penetrations of the fibrous aerosol are
measured for a few kinds of wire mesh screens, one can obtain the med1an flber length of the
fibrous aerosols.

National Institute of Industrial Health
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*

60 Toshihiko Myojo*, Mariko Ono-Ogasawara®, Takuya Asai™” and Masao

Matsukura™*
Collection Efficiency of the Midget Impinger for Submicron Aerosols
Journal of Aerosol Research, Japan, vol. 13, 35-43, 1998

Summary This work describes the performance of the midget impinger for submicron
aerosols. Collection efficiencies of the midget impinger were investigated numerically and ex-
perimentally. Flow fields in the midget impinger were solved using FLUENT, which is a
computational fluid dynamics software and calculates RNG k- ¢ model for intermediate Re
number, k- € model for high Re number, and laminar flow model. Polystyrene latex (PSL)
particles ranging from 0.10 to 3.1 zm and monodisperse diethyl-hexyl-sebacate (DEHS) mist
ranging from 0.3 to 1.5 £ m were aerosolized and introduced into the midget impinger. These
theoretical and experimental results show a good agreement. The impinger shows poor per-
formance for submicron particles and bubbling in the impinger contributes to 10% higher
collection efficiency for submicron mist particles than that without water fiiling. PSL particles
larger than 0.6 zm show bounce off the bottom surface of the impinger.

*National Institute of Industrial Health
**Japan Tabacco Inc.

61 Yoshimi Matsumura, Mariko Ono-Ogasawara and Mitsuya Furuse
Adsorption Technology for the Treatment of Semiconductor Material
Waste Gases Intended to Reduce Negative Environmental Impact
Enrironmental Research in Japan. 77-1~16 (1997), Enrironment Agency
Japan

Summary To prevent environmental pollution emitted from industrial activity, treat-
ment of exhaust gases and recovery of useful or toxic elements from wasted materials are
increasingly important. Electronic material industries manufacturing semiconductor IC, opti-
cal fibers, and semiconductor sensors especially need preventive measures against the release
of toxic gases to ambient air, because they consume various kinds of highly toxic and inflam-
mable semiconductor material gases. The equipment used to remove semiconductor material
gases in the exhaust are scrubbers, combustion furnaces or adsorption apparatuses. Among
these equipment, adsorption apparatuses are most frequently used because they are compact,
easy 1o install and maintain, and able to completely remove the objective gases. However, the
adsorption capacities of the adsorbents are limited, therefore used adsorbents are replaced
with new ones, and the used adsorbents are usually disposed as industrial waste. Currently
commercialized adsorbents for semimetal hydrides contain heavy metals such as copper, mer-
cury and manganese, but recycling systems for the used adsorbents are not yet established.

This study was initiated to develop adsorption systems for semimetal hydrides for the
treatment of industrial exhaust gases from the standpoints of not only great adsorption ca-
pacity but also of the small impact to environment in the life cycles of the components. In the
past two years, we have searched effective adsorbents for hydrogen selenide and arsine, and
examined the possibility to recover selenium from metal impregnated adsorbents. This year,
we have searched effective adsorbents for arsine and phosphine, and the recovery of arsenic
from the used adsorbents by wet method. Arsenic captured by active carbon, permanganate
ion or sodium ion impregnated on silica gel or active carbon were recovered by wet methods.
Phosphine was effectively adsorbed with mercury (II) ion or permanganate ion impregnated
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on silica gel in the absence of oxygen, but not with copper (II) ion in the absence of oxygen.
From this three-year study, 1) active carbon was a commonly effective adsorbent to hydrogen
selenide and arsine, 2) impregnated sodium ion promoted the adsorption capacity of active
carbon for these two gases in.oxygenated atmosphere, 3) permanganate ion was commonly
effective to the three kinds of semimetal hydrides. Active cabon wity/without sodium ion and
copper ion can be recommended as adsorbents for semimetal hydrides which give less impact
to environment or recyclable. Toxic selenium and arsenic are able to be recovered from dis-
solved water and thermal desorption is also effective.
National Institute of Industrial Health

62 Yukio TAKAHASHI®, Yoshiharu YONEKAWA*, Kazuo KANADA*
and Setsuo MAEDA™*
- An Infrasound Experiment System for Industrial Hyglene
Industrial Health 35, 480-488, 1997

- Summary  An infrasound experiment system has been constructed in order to investi-
gate the effects of infrasound on human health from the point of view of industrial hygiene
and to establish a method to assess it in working environments. Some measurements were
carried out to evaluate the acoustic performance of the systern in the low frequency sound
range, including infrasound, and to clarify the points to be improved. As a resul, it was found
that the system had some weak points in the audible frequency range. They were considered
to be caused by the large capacity of the test chamber, and some countermeasures were re-
quired. On the other hand, in the infrasound range, it appeared that the higher harmonies of
infrasound possibly affected the experiments and some limitations might be found necessary.
But the frequency response of the chamber and the spatial uniformity of the reproduced
infrasound proved to be satisfactory for the experiments in this range. Consequently it was
concluded that the system could contribute to the study of infrasound.

*National Instiute of Industrial Health
**Kinki University

63 ONO-OGASA WARA Mariko, M YOJ O Toshihiko
Generation and Collection of o-Tolidine Particles by the Mldget Implnger
Proceedings of 3rd IOHA Scientific Conference PF-10-2 (1997)

Summary [ Objectives ] o-Tolidine (OT) is a typical aromatic amine in plgment in-
dustry and is suspected as a carcinogen. OT is desirable to be collected in acid solution, in
which it is stable by generating salts. However, few information is available abou’g collection
efficiency of organic substance by impinger. In this study, collection efficiency of OT by the
midget impinger was determind.

[ Methods | The experiment was performed with newly developed generation system
consisted of a glass nebulizer and a glass cylinder. This system is closed not to contaminate
outside of 1. One millilitre of methanol solutions of 1, 10, 100 and 1000 £ g/m] were nebulized
and dried in the glass cylinder to generate OT particles. Size distribution of particles were de-
termined with an Andersen sampler followed by a high performance liquid chromatography
with ultraviolet or fluorescence detector.

[ Results ] Generated amount of particle was fluctuated less than 11.0% not depending
on the concentration. Geometrically averaged diameters of generated particles were 0.40, 0.66
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and 1.1 x m when concentration of generation solution were 10, 100 and 1000 z# g/ml.
Geometrical standard deviation was 2.0. Collection efficiency was dependent on the size of
particle and was not more than 30% when the geometrically averaged diameter was 1.1 xm.
[ Conclusions ] The evaluation of OT by means of the midget impinger is underestimate
if submicron particles are dominant in workplace environments.
National Institute of Industrial Health '

64 TAKAYA Mitsutoshi and SAWATARI Katsuhiko
Speciation of Vanadium Pentox1de and Other Vanadium Compounds Using
HPLC and ICP-AES '
Proceedings of 3rd IOHA Scientific Conference FP-11-1, 1997

Summary Objective : Speciation of vanadium (V) and vanadium (IV)} is developed.
Vanadium is contained in petroleum and coal, and the combustion of these materials can
cause toxic vanadium pentoxide and other vanadium compounds to be released into the envi-
ronments. The speciation method of vanadium pentoxide and other vanadium species is
required to protect workers against hazards of toxic vanadium pentoxide. ‘

Methods : The present method uses a combination of separatlon by HPLC and detect1on
by ICP-AES. Various vanadium species were not separated each other under normal ‘condi-
tions of HPLC. Both vanadium (V) and Vanadlum (IV) exist in cation in low pH values and in
oxoacid anion in high pH values, but the boader pl values are differnt A mixture of vanadium
(V) and vanadium (IV) was injected into a HPLC anion-exchange column ; and vanadium
(IV) cations were eluted by 1 mM nitric acid, while vanadium (V) oxoacid anions were
trapped on the column. After this separation, vanadium (V) was eluted as cations from the'
HPLC column by 100 mM of nitric acid. Separation is achieved by this condltzon however,
conductivity detector, usual HPLC detector of ion-exchange chromatography, is not stand up
to this pH jumping of eluent. Combination of HPLC and ICP-AES makes possible to use this
condition.

Results : In this separation, about 15% of vanadium (V) interfered with vanadium {IV)
detection, and trace vanadium (IV) interfered with vanadium (V) However, this interference
could be eliminated by simple calculatlon based on standard observations, and the spematmn
of vanadium (IV) and vanadium (V) was performed The lower détermination limit was 1
g/ml.. ' -

Oonclusmn The combmatlon of HPLC and ICP AES is useful method for spec1at1on of
vanadium (V) and vanadium (IV). Applymg the method for ana1y51s of ash and smoke parti-
cles is useful tool for investigation of reductlon of vanadmm pentoxide generatlon in oil and
/or coal burning processes.
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65 Jun OJIMA
On-filter Analysis of Free Silica by Infrared Spectrometry
J. Working Environ., 18(2), 47-52, 1997

Summary  This paper summarizes the experience with the infrared analysis for the de-
termination of free silica {quartz) in respirable dust samples using on-filter method. This
method was expected to substitute for the KBr pellet method which had been known to be con-
venient and suitable for airborne dust samples but could not be used for the direct analysis of
airborne dust. In this study, the procedure and equipment of analysis basically followed the
NIOSH method. However, two different filters for redeposition (GLA-5000 filter made from
polyvinyl chloride and Metricel polypropylene filter) were adopted because conventional DM-
metricel filter (polyvinyl chloride acrylonitrile) was not available. According to the NIOSH
method, the standard quartz dust was suspended in 2-propanol and collected on these filters.
Then, the calibration curves were obtained by observing the peaks at 800cn™'. By using these
curves, seven kinds of dust samples were analyzed and the results were compared with the
data of the KBr pellet method.
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