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3. Collécted Abstracts from the Publications in 1984

Kazuko MORI EUNIIE
Retention Behavior of Catecholammes in Catron-exchange chromatography wrth
Mlce]lar Mobrle Phases , N '

.I Phann Dyn 7 &6 p, 1984 and Srh Intemarzonal Symposzum on. Column
Liquid C?;romqtogmphy. Abstracts, 4a-15 p., New York, U.S.4., 1984. -,
. T I o Coans et B P TSI 23] : [P,
. Summary. :Separation of catecholamines (CAg)i and:their related compounds . in micellar
mobile :phases were carried ouf on,a cation-exchange column (5 pm-TSK gel SP-25W).The
effects of 'sodium dodecylsulfate (SDS) and sodium' ion:concentrations, pH and column tempe-
rature in agueous mobile phases on retention volume of CA§ were examined. . . The effect.of
the volume of methanol or aoetomtnle in 2 mzcellar moblle phase on the retentmn volume
was also exammed . e e
From the refention daéa, the ratio Vs/(VR—Vrrr) was ealeuiated for isoproterenol (IP),
dopamme (DA) 3 4—-d1hydroxybenzylamme (DHBA), epmephrme (E), and norepmephnne
(NE) " THig ‘ratio Wi plotted against' the'total- SDS concentratron in the- mobr.le ‘bhase.” “The
obtained, straight . line,changed: its slope; at. point of; critical micelle’ concentration; (GMC). The
ratio Vs/(Vaz-Vm) at SDS concentration betow the CMC was almost constant, - The- elutdéd
order, in 0.1 M spdium:phosphate without SDS (pH 3.5) was E,.IP, NE,.and DHBA=DA at
40°C, On other hand the eluted order was IP, ‘DA E, DHBA, and NE in sodium phosphate
aqueous solution witlh SDS between 10 mM and 20 mM (pH 3 5 and 100 mM sodmm 1on) at
40°C, [V T Bt avaiih & 7
The increase from 10 to 40°C in column temperature and from 0 to 159 in the volume
of methanol'or acetonitrile gave rise to inérease in the ' V' of 1P and DA ih a ‘mobile phase
with 10mM SDS. ©' The"Vz of [P and DA deereased in ‘the mobile  pliase without S8DS under
the same conditions. ' The method was' apphed to the determmatlon ‘0f CAs in'human urine

and rat brain.
N Depare‘ment of Industnal Physwlogy, Natmnal I:-zstztute of Indz&stﬂal Health
' Nagaa 6‘clzome Tama Im, Kawasak: 214 ]apan ‘ VJ )
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Kazuko M ORI

_Automated Measurement of Serotonm and 1ts Related Compounds in Plasma
and. Brain Homogenate by. High performance L1qu1d Chromatography with .
Fluorometric Detection. . S

8th International Symposzum on C‘olumn quuza’ Chromatogmphy, A bstract s, 3rz 2 3p 2 .
New York, U.S.4., 1984 * o

Summary - A- seléctive . and- sensitive’ method' 'was developed ~for “meéasurement of
seretonin (5-HT) and.its related comipounds in-biclogical :samples. - “The method was based on



the use of HPLC with fluerometric detection. It was applied to the analyses of indoles in
human urine, pIasma and cerebrospmal fluid (CRI‘) and rat plasma and brain tissues.

The effects of sodium  ion concentratl.on, the volume of methanol pH and column
temperature in a mobile phzse on retention volume of the indoles were examined using a
Yanapak ODS-T column. The separation of the indolic compounds depended especially on the
pH. The capacity factor (k") of 5-I{T increased with increasing pIl in the range 3.0-7.0. The
k* of tryptophan (TRP) increased with decreasmg pH in the range 2,0-3,0. The k' -of
5-—hydroxytryptophan (5—HT P, internal standard) were mdependent of the pH of the eluent in
the range 2.0-7.0. As expected from the pKa of 5—hydroxy1ndoleacet1c acxd (5-HIAA)

k' of the acid increased greatly with decreasmg pH in the range 3.5-5, 5

The optimal pH of the eluent was 4,3 and - 4.9 for the separation of TRP, 5-HT, 5—HIAA
and 5-HTP in brain homogenate. The optimal pH was 4,9 for the separation of TRP, 5-HT,
5-HIAA and 5-HTP in plasma which included very small amount of 5-HIAA cempared with
amount of TRP. Tryptophan and 5-HIAA in human CSF were determined at pH 4.9. The
eluted order in the mobile phase at pH 4,3 was 5-HTP, 5-HT, TRP and 5-HIAA. The eluted
order in that at pH 4.9 was 5-HTP, -5-HT, 5-HIAA and TRP.

Departmen't:of Industrial Physiology, National Institute of Industrial Health, :
Nagao 6-chome, Tama-ku, Kawasaki 214, Japan '

Akira OKADA* | Kazuko MORI™*, Kenji IMAI*** and Yasuyuki KIKUCHI***

Individual Differences in Clrcadtan Response to the Schedule with a 12-H0ur
Time Shift

— A Laboratory Study w1th Oral Temperature, and Adrenaline and 17—0HCS
Excretion —

Annals Physiol, Anthrop., 3(4), 275282, 1984

Summary In a series of experimental shift-work studies, individual differences in
adapting to a new schedule were examined after a time shift of 12 hours. Four male
students (A.D) participated on a normal schedule (sleeping period: 00:30—07:30) for two
days and on a shift schedule (sleeping period : 12:30—19:30) for two days. Mah-jong game
was loaded in most awaking times. Oral temperaiure was measured and urine was collected
every 4 hours except during sleep. At the same tine, the subjects completed a fatigue feeling
scale and a sleepiness scale. No obvicus individual differences on the circadian wariations
of oral temperature, and urinary adrenaline and 17-OHCS were observed on the normal
schedule. However, the variations in these physiological indices on the shift sqhedp_le_ were
classified into two types. Whereas the circadian period pf oral temperature rhythfns in
subjects A and B which was equal to 24-hours was maintained, these rhythms in- ‘subjects
C and D shifted and.had two peaks in a'day. ~The ‘variations in ‘adrenaline and 17-QOHCS
excretion in A,B-group were also different from those in C D-group"' The 'acfophasés of tﬁe
excretion rhythrns in A,B- group were preceded by those in C,D- -group, The subjective ratings
of fatigue and sleepmess in subjects A and B tended to be higher than those 'in subjects. C
and D on the shift schedule.

. *Second Department of Anatomy, Nihon University School of Medicine,
Ohyaguchi-Kamimachi, Itabashi-ku, Tokyo, 173 Japan



. **Department af Industrial Physw[ogy, National Instftute of Industrml Health
Nagao 6‘-chome, Tama ka, Kawasakz 214 ]apan Sy
***Department of Ergonomics, Facutty of Engmeermg, Chzba Umverszty, o
Eonnina e Y ayoi-che, Chiba, 260 Japan = - =

Kazuko MORI

Individual Differences on'the Circadian Phases of Oral-temperature, Cortisol and
‘Catecholamines, and thelr Re]atlon to Adjustment to nght Work

SleepRes. 12 370p 1983

Summary Phase shlfts on the rhythms of oral temperature, cortrsol and catechol-
ammes have been reported in expenmental and f1e1d shift-wark studles In this paper the
phase sh1fts on these rhythms were studled on one day and three consecutwe mght shrfts
Ind1v1dual drfferences were exammed on the acrophases of therr crrcadran rhythms

Six male subjects aged 20 to 23 years were employed in thrs expenment . Thesr were
classified as normal or evemng types by a questronnarre on therr da1ly hves and their
rhythms of oral temperature Two of them are normal types and four are evemng types.
The expemment started at 20 00 on the day before the frrst mght shrft The sub]ects then
worked mght sh1fts for the next three days ’I‘hey played mah-Jong game dur1ng most
wakmg hours ‘ "The game would grve them a mental and partlally physmal load.. We
measured the1r oral temperature, pulse rate and blood pressure, and collected thelr urine,
blood and saliva at 1nterval of 3 to 6 hours The sub]ects completed a fatrgue feelmg scale
at same mtervals ,

The unnary levels of adrenahne. noradranallne and 1'7—OI-ICS were 10wer in sleepmg
perlods than in wakrng ones duung the daytrme as well as at nrght Czrcadlan cortisol
1hythm (urmar'y 17-OHCS and, serum and saliva cortisol) was hardly changed during three
days of night shift although some masking by act1v1ty and sleep was observed, | The
acrophases of oral temperature and adrenaline exeretion rhythms were gradually shifted
backward by mght shift. The '1crophases of noradrenahne excretlon rhythm on day shift
was suddenly shifted by n1ght shlft _ . ,

In a normal wake- sleep schedule, the acrophases of oral ternerature, cortrsol and adrena-
line rhythms in evening types were delayed from those in normal types. The acrophases in
evening types were still delayed from those in normal types during , three consecutive night
shifts though both type subjects spent all their trrne under same schedule Such relationship
betweeen both types was aIso observed ‘on pulse rate and pulse pressure 4 he individual
differences on phases of endogenous circadian rhythms seem to be retamed durmg the night
shifts. However, adaptatmn to nlght-work seems to be a little’ faster 'in evéning types than
in normal ones. By contrast, noradrenahne and diuresis patterns were same m both types.

The adrénaline lavels in subjects taking day sleep were often ‘higher than those in
subjects sleeping during the night. A high- negatn_re correlation has recently been reported
between urinay adrenaline level and sleep efficiency. I suppose the high’ levels of adrena-
line in the daytime sleep refleéct mainly low efficiency of sleep.

Department of Industrial Physiology, National Institute of Industrial Health,
Nagao 6-chome, Tama-ku, Kawasaki 214, Japan



Kazuko MORI* Kyoko NISHIHARA ok Shzro ENDO** Tatsuro OHTA ***
and Kenshiro OHARA Aok o

Daily and Circadian Varlatlons of Cortlso] and Catecholammes under a Sustalned
Bed-rest for One Week

Sleep Res., 12, 371 p., 1983

R [N
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- Summary - Daily.and circadian.variations of 17-OHCS.andcatecholamires ‘in: uring, and
se.liva cortisol were studied under the condit,ion‘ of an entrained and sustained:bed-rest... The
variations were compared ‘with those of oral temperature, sleep effrcrency and dxuresm
Individual differences were examined on the phases of their c1rcad1an rhythms

The subjects were four male peychlatnsts, aged 25-26 years, who consisted of three
niormal ty'pes and onle ev'e‘hing' type. They were instructed “fo take a4 sustained’ bed rest
wrthout soc1a1 contact for one week ’ Polysomnograms were recorded for the fuIl 19 5 hours
a day in a shreld room of laboratory (bed-rest sessmn) Electlodes were put on and taken
off their heads at 18:30220":00 every day (non bed-rest sesswn) Their nrme and saliva
were coilected and oral temperature was measuréd five time a day '

Dally average vaiues of lT—OHCS and’ noradrenalme in urine were unchanged 111 the bed-
rest and non bed-rést sessions fora week ‘ The mean adrenaline values and dluresm were
gradually ‘increased and sleep effrcrency was g1adually decreased in the bed-rest sessmn ‘on
consecutive experlmental ‘days. Da11y average values’ of adrenahne were gradually 1ncreased
while diutesis was unchanged in the non’ bed session. The adrenaline mcreasmg day by day
1n both session seem to indicate an effect by the sustained bed-rest. '

17-0HCS, adrenaline and neradrenaline excretion, sleep efficiency, oral tem’pérature, saliva

cortisol and diuresis remained unchanged their circadian wvariations. The é.rnpiitude of
noradrenaline rhythm was smaller than that in us'ual lifé."  The adrenaline values 1n the
bed rest session were lower than those in sleep dep1 ivation and usual 11fe mlh stress duung
the daytime. Lo ' ‘ ' '
’ The 'lcrophases of c1rcadlan rhythm of oral temperature and 17-OHCS excretion in
evemng type were delayed from those in normal type during a week. Similar relatmnshlp
between both types was also observed on adrenatine level d1ure51s and’ sleep effICIGHCY Ey
contrast, individual differences on the acrophases of noradrcnalme rhythm dld not observed
between both types durmg a week. o ’ '

The’ subjects were affected by sustammg ‘bed-fest for a long ume "Their circadian

Var1at10ns were kept under the entramed bed rest cond1t10n for ame week

*Department of Industﬂal Pkyszology, Natz(mal Instztute of Ina‘ustrzal
' ) Health Nagao 6‘chome, Tama ku, Kawasakz 214, japan _
**Department of Psychophyswlogy, Psychzatrrc Research Instetute of Tokyo,
Kamzkztazawa, 2-chome, Setagaya ku, _Tokyo 156‘ Japan _
**"‘Deparfment of Psychmtry, Nagoya Umverszty. Schaol af Medzcme, Nagoya.
| | Japan , ‘ |
. ****Department of Neuralogy and Psychtatry, Hamamatsu Umverszty School of

.l

Med:cme, chmamatsu ]apan . o



Kyoko NISHIHARA ¥, Kazuko MORI**, Shiro ENDO*, Takuji-Yamamoto*,
Tatsuo OHTA Wk and Kenshzro OHARA o

Relatlonshlp between Sleep Effwxency and the Urmary Excretion of |
Catecholamines in Humans

Sleep Res., 12, 161 p., 1983

AR ‘.=| l’\

Summary The purpo of l.hlS etudy was to examme whel.hel the Llllllclly excsetmn of

L 1
catecholamines during s]eep 1s related to a quanmatlve varlatmn “of sleep 1t Has- been

noticed that catécholamine\excretion ilevel'is low - during-&leep: .y, A feww studies..of vthe
relationship between sleep stages and catecholamines have been made. This study examined
the relationship belween sleep, efficiency, and catecholamine excretion: under conditions of
sustained bed rest. . o R ‘, .

: Four healthy male psychiatrists (aged 25—26 years) were exposed to, sustamed bed rest
(spending both slegping and waking hours in .bed for. a significant period of time). .. The
subjects were instructed.not to talk to others, read books, listen to a radio or Smoke. . This
condition was, continued for.ione week..in .a shield room (light .from 6:00—21:00 and .dark
from . 21:00—6:00). . polysomnograms were recorded during.the rest period,  Urinary
samples- were collected five times a day. . The free adrenaline and noradrenaline in urine
were .measured in each ,of the five sessiong; the night segsion (20:00—=6:00), the: early
morning; session .(6:00—8:00), the morning sessjon, (8:00~-12:00),. the afterncon  session
(12:00--18:30) and a non bed rest session (18:30--20:00). Sleep, efficiency was defined as
the percentage of, total sleep, time in each session. . ‘ . R

-CA). All suhbjects showed 2 significant negatwe correlation between sleep eff1elency and
adrenaline level.. H0weve1, there was no significant correlation between sleep efficiency and
neradrenaline exeept in one case. (B) The-relatienshlp between  sleep efficiency and
catecholamine level .was .examined within each session in order (Lo estimate a circadian
influence. The correlation, between adrenaling excretion and, sleep efficiency was, signifi-
cantly negatlve durmg the mght 'md mornmg sessmns (C) ’I‘he week was dlwded into
three perlods the fir st pe11od (an and 31d day) Lhe 1mddle perlod {4t11 ‘and '5th day) and
the last period (6th and 7th day) Adrenahne ‘level had a mgmfmant negative correlation
with sleep efficiency in each period, though adrenaline level gradually increased on succe-
ssive experimental days. (D) The relationship, between s]eep efflelency '11‘1(1 ad:emlme
excretion was significantly negatwe over all Lhe datn )

Torsvall et al. showed >that ‘catedhiolaiiine excretion’ wad related - to slesp length,sleep
latency, the numberrof gtage. shifts and the: amoupt of slage 4 in May, sleep. - .Howeyer,. the
definite 1e1atmnsh1ps between those variables were not presented, In this study, when
sleep efﬁc1ency was used as a new index, there was a s1gn1f1cant negatlve co1relatmn
between adrenalme excretmn and sleep eff1c1ency over a number of condltlons On the
other hand noradrenahne excretmn was not correlated with sleep eff1c1eney . . .

Adrenalme excretmn level ~shouid be effectwe ag an nbjectlve indicator of the qu'mtltatwe
variation of sleep

' ‘ ‘
*Department of Psychaphyszalagy, ‘Psychiatric Research Institute of Tokyo,
Kamikitazawa, 2-chome, Setagaya-ku, Tokyvo. 156, Japan. ., .
“#*Department of Indusirial. Physiology, National Institute of Industrigl
. Health, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan
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Kazuko MORI | .
Effects of Cold Environment on Hormonal Functions in Man

10th International Congress of Biometerology, Abstracts, 311 p., Tokyo, 1984

Summary  Cold stress is known to stimulate release of ‘noradrenaline from the
gympathetic nervous system in mammals. The behavior of various hormones, including
noradrenaline, was investigated in humans exposed to cold. - Nine healthy students, wearing
‘running shirt, shorts and $andals, spent one hour in a room at 28°C -in’ summer. * Aftervward
they were exposed to cold at 15°C for one hour in other room. They read magazines s itting
on chairs during the experiment. We measured once their pulse rate and bleod pressure in
the rooms each. ~ Peripheral blood and ‘urine were sampled -after one hour entering the
Tooms each.” The expei‘iment was repeated twice. Pulse rate had a tendency to decrease,
but blood pressure did not change at both temperature. The increase in hematocerit and
the decrease in pH of urine were significant in the cold environment. - Diuresis showed' a
tendency to increase. ‘The increase in cortisol and thyroid hormene (T; and T,) in sefum
were significant. The decrease in prolactin and antidiuretic hormone (ADH) in serum were
also significant. The increase in serum aldosterone and thyroid stimulating hormone (TSH)
was small’  Serum novadrenalirie cencentration increased remarkably in subjects exposed- to
cold, while serum adrenaline level did not change in them. The excretion of noradrenaline
and adrénaline was greatly increased when they were in the cold environment. The further

study on the time course of the changes in these hormones is now proceeded.

Department of Industrial Physiology, National Instztute of Industrial Health,
Nagaa, &-chome Tama- im, Kawasakz 214 ]apcm

Kazuko MORI* and Masaru ISHIT** _
Effects of High Altitude on Hormonal Functions in Man
10th International Congress of Biometeorology, Abstracts, 311 p., Tokyo, 1984

-'Summary ‘Changes in hormonal activities were examined in three healthy students
living in high altitude condition.  They were exposed to 3,000 m altitude for three days’at
25°C in a temperature regulated pressure chamber. They did static and dynamic exercise
twice a day and their urine was ‘taken at intervals of three huurs The same procedure
was done at sea level as a control. Urine volume and concentration of aldosterone,
potassium, sodium, 17-hydroxycorticosteroids -(17-OHCS), -iree cortisol, - noradrenaline, and
adrenaline in urine were. determined. Urinary excretion .of aldosterone and potassium as
well as diuresis - significantly.: decreased - under “the - high +altitude condition. .- Heart rate
during the daytime and ‘adrenaline excretion at night. were: higher at high altitude than at



sea level. Noradrenaline excretwn increased, but arlrenalme excretmn d;d not chauge largely
These changes were found durmg the daytlme when the exercxse was carrled out, whlle 1o
significant changes wele noted durlng the sleepmg permd ‘at’ mght Urmary excretion of
17-0HCS, free cortisol and sodium did not change at the elevation of 3 000, The results
were similar to those with acute hypoxia reported by Maher et al. (1975), who- studied the
changes in aldosterone and catecholamines at an altiude of 4,300 m. Circadian variations of
diuresis, corticoids, catecholamines, electroiytes and urine temperature remained unchanged
during three davs under both condiiions.

*Department of Industrial Physiology, National Institute of Industrial Health,
‘ ' Nagao 6-chome, Tama-ku, Kawasaki 214, Japan
*kResearch Center of Physical 'Cufture,‘ Fukttoka University of Education,

* “Fukuoka 811-41, Japan

Yoshiharu AIZAWA*, Kzzchzro HASHIMOTO* Hidenao TA MHASHI *
‘Tsutomu TAKATA* and Kazuko MORI**

Endocrmologlcal Aspects m Monks during Austerities
XXT International Congress on Occuparzonal Health Abstracts, 59p., Dublm dreland, 1 984

Summary Endocrinologicél“eﬁdl bl‘)hysiolog‘ical eff‘ects. of st'feesors‘ such as cold, hunger,
sieeplessness and fear in monks during periods of gzusterity were evaluated. The concen-
tration of adrenaline and noradrenaline in urine, from twenty healthy monks were- determmed
by automated high- performance liguid chromatography W.Lth fluorometnc detectmn befme, _at
Lwo—week intervais and four~week intervals duri mg '‘the austetheS Blood pressure and body
weight were also measured at the same time. The urmary excreuon of noradrenalme
significantly increased from 36,1+8.4 ng/cre.mg before the austerities to- 52;0:21; 7ng/cre.mg
at the end of the fourth week. The mean urinary excretion of adrenaline did not show a
gradual increase 'during the austerities, but its lowest value was observed- at the end of the
second week’ TS C : ; e i

Both the mean systolic ‘and. diastolic blood pressure showed a moderate decrease at the
end of the fourth week compared to those at the end of the second week of austerities.
Mean body weight significantly decreased during four weeks of austerities. .

Therefore, the concentration of noradrenaline in urine was considered to be an adequate
indicator for the evaluation of stress in. the monks during the excruciating austerities...

Blood pressure did not parallel the change of catecholamines concentrations in urine, a
finding which indicated that blood pressure was regulated by a complex mechanism.

‘ " *Department of Hygiene anid Public Health, School of Medicine, Kitasato’
" University, Kitasato 1-chame,‘Sagamz'ha}‘a 228, ]&p}an ‘
*kDepariment of Industrial Physiology, National Distitute of Industrial
Health, Nagao' 6-chomeé, Tama-ku, Kawasaki 214, Japan



Ayako SUDO Hezhachzro ARI TO and Kazuo FUK UDA

,,Effects of Swnnmmg Exerase on Clrcadlan Sleep wakmg Rhythms and Bram '
Serotonin Metabolism in R,ats.

Indusirial Health, 1984, 22, 153—161

Summary Polygraphic recordings of circadian sleép-waking rhythms of rats'were made
before and after swimming exercise which was loaded fo'the animals in the dark period.
By visual inspection.of the. recordings, an exercise-induced increase in the amount.-of slow-
wave sleep (SWS3) was observed.in the next dark period,, In the dark period, 15 hours after
the swimming,  iryptophan .(TRP), serotonin and b5-hydroxyindoleacetic acid (5-HIAA) in
several regions of rat brain were measured to clarify the.mechanisms of the exercise-induced
increase lin SWS. The concentrations ‘of TRP and 5-HTAA in the midbrain of the exercised
rats were significantly higher than in the control ones. The cortical level of 5-HIAA was
also high in the; exercise group. .\ Thei serotonin:levels. .in.\‘Goth the' brain’ regions- of . the
exercised rats were nearly the same with the control...: From ‘these results,: it is  inferred
that the increased amount of SWS after the, swmlmmg exermse rmght be attrlbutable to

enhanced activity of serotonergrc neurons in the rmdbram and the cerebral cortex
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" Shin-ichi SAWADA and Sohez YAMAMOTO

' Apphcab]e COHdithl‘lS for Allevmtlon of Subjectlve and Cardmvascu]ar Loads in,
the Local Cold Tolerance .Test

Industrial Health, 1984, 22, 163175 -~ = : IR

Summary - Cold-induced vasodilatation (CIVD) and systemic .cardiovascular responses'due
to local finger cooling were studied in 10 healthy subjects at different room (22 and 30°C),
water (0, 5, and 10°) 'temperatures and immersion times (5-to 30 min). The skin'tempe-
rature .of the .immersed. finger, blood pressure; and ‘heart rate were measured : before- and
during the experiments. Conspicuous CIVD comparable to- that at the 0°C test could. be
obtained. even at a water temperature of 5 or-10°C by .a rise in-room temperature.: L Under
such room and water temperature conditions where marked. CIVD appeared, thé order of the
degree of CIVD in the individuals was:almiost the same,’ although the CIVD response 'was
influenced by-changes inithe room and water temperatures.” ‘Furthermore, the order of the
mean skin temperature (MSTI) calculated by shortening the immersion time cvery 1 min
remained extremely“s‘.table (r>0.90) even by more than a 20~min reduced irﬁmersion time,
especially at,a water temperature of 5°C. | During several .minutes after the start of
immersion, maxnn'xl changes in bloud pressure and chscomfort due, to cold were observed.
The degree of these systemic loads in the sub]ects was 1educed w1th rise in the water
temperature. It is concluded that the current local cold tolerance test for 30 min at §°C can
be substituted sufficiently by a 5°C test for 10 to 15 min, and partly even by the 10°C test
with the limitation that only MSTi and AT are available as an indicator of the local cold
tolerance at higher envirenmental temperatures.
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Akira YASUKQUCHI -+~ o~ L

_Unlformlty of Increasé in Pulmonary lefusmg Capac:ty durmg Submaxnnal
ExerCJSe in Normal Young Adults '

Industrml Health, 1984 22, 137—151

i

. Swmmary  Breath-holding pulmonary. diffusing capacity,was measured in four -subjects
at rest and during exercise in order to clarify the magnitude and the pattern of increase in
diffusing capacity. . Diffusing capacily increased from. 29,5ml/min/Torr at rest to 45.2mi/
min/Torr,at the load of 130 watts in a linear fashion. . Increase in diffusing capacity, per
unit.. increase in energy ;expendilure was almost, constant among subjects whether work
intensity was expressed. either .in mechanical  units or, in, terms of oxygen intake. .In
addition, the slope of diffusing capacity on oxygen intake was found to be approximately. .the
same among. subject groups, b)‘r_u go‘mpa}‘ison with ..o‘the%"_‘ Ijop_orts.,‘ ‘ This oqqqttion was
descnhed by

DL (ml/nun/Torr) 27 5+0 008 Vo2 (ml/mm) r 0 955 N=40 )
The slope of DL on Ve W'1s alao uruform qmong &.ubjects and sub]ect groups and LhL equation
was as follows,
DL (mi/min/Torr)y=14,2+0,272 Ve (mi{} r={0,885 N=39

This means that the unit change .in, DL caused by e.xercxs\, alw’iyb reflects :the. game - umt
change in Vc The data on chffusmg capamty and alveolzu O2 tensmn obtamed after a 4—s
and'an 85 breath: holdmg périod ifrii)hed that ‘effects “6F" iha" iy Hoxic’ “broath: holding - - ‘the
uniform relations of diffusing capacity  ‘on energy’ expenditure’ 2nd ‘on:pulmonary capillary
blood volume were little even at a heavy work load. Although the mechanism by which
diffusing. capacity increases during  exercise was, not made clear,. it was suggested . that a
change -in diffusing .capacity. reflects the distensibility .of .pulmonary _capillarié_s..‘-. It was
concluded .that the uniform - slope. of. diffusing caparity on .energy. expenditure, with,-a
relatively wide range in iniensity, could be a basis for. evaluation of the potential increase in
pulmonary capillary blood _volume, instead.of the traditional methods:

‘Department of Industrigl Physiology, National Institite of Industrial Health,
' © '21-1, Nagao, 6:chome, Tama-ku, Kawgsaki, 214 Japan
' R e . ' i LR . ! RERTE R _\jL_ o
Akira YASUKOUCHT*, Koichi IWANAGA ** and Yiikihiro KOYA**"
‘Changes in Pulmonary lefusmg Capaczty at Rest under Varlous Amblent

Temperatures in Normal Young Adults
Industrial Health, 1984, 22; 227-234 ... .

- Summar - Change 'in pulmonary  diffusing capacity for carbon monoxide (D). with
ambient’ temperature was investigated. to. compare the .relation between Dz and. pulmonary -
capillary - blood ivolume | (Vc)' with . that occurring ‘exercise in the preyious. study and: to

— 03 —



examine the possibility of evaluating the potential-capacity for increase in Ve. Five subjects
were exposed to ambient temperatures of 12, 20, 28 and 36°C for about 100 min. The average
Dz increased by about 30% from 27.2 at 36°C to 34.9 m//min/Torr at 12°C. Dz was primarily
determined by acute change in Vc which might be well related to determinants of change in
stroke volume rather than cardiac output. It was implied that the mechanism of change:in
Dy at rest might be different that. during exercise . The best parameter matching for change
in Dg was meam skin temperature, which was conmdered to make posmble the detectmn of
changes in Ve. Comparison with the previous study revealed that the magnltude and pattem
of change in Dy with Vc was uniform whether Ve was taltered either by change in ambient
temperature or by performing exercise, This means that it is not always necessary to have
a patient perform exercise in order to' examine the 'potential' increase in Ve, On the other
hand, change in Dr in this study seemed to depend ‘mainly on the charactéristics of the
pulmonary arterial system while change in Dz during exercise seemed to depend on the ‘total
number of the pulmoﬁary capillaries in ths previous study. Therefore, it was' implied that
seléction of stimulation, which could either be change in thermal condition at rest or an
exercise Tegime, could assist in the differentiation of various characteristics of pulmonary
diseases, ' L . ' :
*Department of Industrial ‘l"k,:ysz'ology, National Institute of Industrial Hea{'th,
21-1, Nagao 6-chome- Tama-ku, Kawasaki 214, fapem ‘
*"‘Department of Ergonomics, Kyushu Umverszty of Deszgn Sc:ences,
9-1, Shiobarn 4-chome- Minami- ku, Fukuoka 815 Japan

A, YASUKOUCHI* K. INOUE** gnd M. SATO***
Pulmonary anfusmg Capamty for CO at ngh Altitude in a Cool Environment
Abstract, 10th International Congress of Biometcorology, Tokyo 1984

Sz‘mémary The purpose 'of this study is to examine whether ambient temperature
affects change in pulmonary diffusing capacity for carbon monoxide caused by hypoxia, on
which there have been controversial reports. Five young' male adulis were exposed to the
simulated altitude of 0, 2000 and 4000 m. Pulmonary diffusing capacity during rest and
exercise was tested in four different ambient temperatures of 16, 20, 24 and 28°C in each
altitude. - There was no temperature effect on diffusing capacity at sea level. However, at
2000 and 4000 m, diffusing  capacity in.a cool environment below . 20°C was increased
significantly compared with that in 28°C during rest and mild exercise (300 kgm/min).
Diffusing capacity at high altitude was predicted, which was presumed that pulmonary
capillary blood volume .was: the same at sea’ level. ' As a result of :comparison beiween
measured and predmted values at hlgh altltude, there WEre 110 differences on every occasmn
at 2000 m, while s1gn1f1cant mcrease in mcasured d1ffusmg cqpacﬂ:y was observed m !a cool
environment during rest and mild exercise at 4000 m,- It was 1mp11ed ‘that gas exchange
surface area was increased during hypexia in a cool environament caused:- by increase in
capillary blood volume in itself and/or change in distribution of cappillary blood flow in the
lungs. ~However, these effects were relatively reduced at either ambient temperature above
24°C or work rate above 300 kgm/min, - It was concluded that a degree of hypoxic effects on
pulmonary. diffusing capacity were. related closely to-ambient’ temperature and energy



expenditure and that. these effects became larger in.a cool environment during rest .at higher
altitude. o L o
*Departnent of Industrial Physiology, National Institute of Industrial Health
— Nagao, Tama- ku, Kawasakz, 214 Iapcm e
**Department of Anatamy, Sc:lwol of Mea‘tcme, Hokkazda Umvers:iy, SR e
‘ R RIS ¢/ T "Sappere) 060 Japan FORNE
*kDepaviment of Ergonomics, Kyushu Umvers:ty af Deszgn Scatmces Shwbam, -
Minami-ku, Fukuoka, 815 fapan '

Toshio KAKIZAKI
Relationship Between EEG Amphtude and Subjectwe Ratmg of Task Strain«
:durmg Performance ofa Calculatmg Task -

Eur J. Appl Physzol (1984) 53: 206—212

Suemmary - With the use of a calculating ‘work téster. a paéed célculat_ihg_ t_ésic consisting
of addition or subtraction of two 2-digit numbers was imposed for five minutes atieach of
eight grades of worklead upon 24 ‘healthy male studeﬁts The subject’s scalp EEG was
recorded for 10s at the occipital midline (0z) durmg rest and task performance, and the
average amplitude was obtamed for each of the five spectral bands. The SL[bjGCthE rating of
the hardness of each task was adepted as a subjective measure of mental task strain.

The logarithm of percentage of errors, the amplitudes of the «, 8, and f: bands and the
Subgectwe ratlngb of haldncss of the task increased in linear ploportmn to the workloads of
the task. The hlghESt correlatmn Was found _between the subjectwe r'itmgs and the percentage
increases of the Oz, amphtude over the rcstmg level It was suggested that these two
measures would be useful for the measurement of mental task strain. " In adchtwn, it was
judged that workloads of more than 904" of capamty induce excessive mental task strain in
the subject.

NN Natioial Institite of Tndustdial Health, 00 i o b iy
Lyl 2101 Nageo 6-chome, Tama-ku; Kawasaki 214, Japan. s . .. .

Susumu SAITQ

'_Blnocular and ‘Two-Dimensional Eye Movements Analyser for Physwloglcal
Evaluatlon of VDT Operations

- Human- Computer Interaction, . edzted by G Salvendy, Elsevzer Sczence Publzshers B V
;Amsterdam 307-313, 1984 e

Summary In order to physiological consideration of VDT (visual display lerminal)
operations, constructed was the system for measuring horizontal and vertical ocular motilities
of both eyes with accuracy. Versional eye tracking experiment with covered unilateral eye
gave binocular horizontal dissociation (exophoria of covered eye) in both - the saccadic and
fixation phases.  Binocular fixation point computed from the value of eyeball deviation
{divergence) in the fusion-free condition was further than: several recommended. viewing.
distances:from .VDT operator to CRT screen. . .



o Department of Industrial Physiology, National Institute of Industrial Health,
Tamea-bu, Kawasaki, 214 Japan c
- Susumu SAITO¥, Yohko MURASE** and Susumu TSUKAHARA™*
Signal Detection in a Noisy Background Figure through a Limited Vlsual Field
ERGONOMICS, 27(7), 745—754 98¢ a

Summary Pattern perception and eye movement as a function of limited size of
effective visual field were examined using noisy background figures. The “constriiction of “a
stimulus; . figure and .data- processing ;were, done , by:! a-;microcomputer. system.; The: figure

exposed to subjects was a random dot pattern. w1th uniform:.dot, density. except.in one part
which had a different dot density. Subjects observed the f1gure on a CRT by samplmg the
desired part of a limited area by means of a jOYStlck and “video mixing system “The’ flgure
was expressed quant1tatwely by the ratio of dot densmes between the two parts, defmed as
the cont1ast of the figure. o v e Tt
The highef the contrast the shorter the time to co'rr:ectly find the ‘different“'pai"t ‘o the
flgure Time'was correlated with festt‘icted size of effective visual field. Midimum conirast
of the figure Just notlceable by subjects 'was not related’ to visible window size. Both
frequency of saccadlc eye movement and averaged smgle saccadi¢ size were closely related fo
w1ndow size, Resultant total saccadic movements in a task were almost constant ne maiter

what the size of wmdow

*Depariment of Indusinal Phystology, Nat:anal Insttmtc of Industﬂal Heal!k,
Tama ke, Kawasak:, 214 faf:an
*"‘Department of Physzalogy, Fukushima Medtcal Co[lege,
 Sugitsuma-cho, Fuhushima-shi, 960 Japan

Shizuko KOBAYASHI®,; Mieko IMANG# and Masami KIMURA b
Induction and Dégridation of Zn-, Cit- aind Cd-Thionein in Change Liver Cells
Chem.-Biol. Interactions, 52 (1985) 319-334

L AL VR AT

Summary ‘ Human liver, cells (Chang 11ver) were exposed to 5pg Zn, 25 HE Cu or 1 e
Cd/ml in cultured medlum These exogeneous heavy metals were accumuleted by the cells
and mduced de novo synthesxs of metatlothionein after 2 3. h 1ncubat10n permd " The
productlon of Zn- "Cu-"of Ca'thionsin startéd in the ‘cells w1th meeumittition of-1-nmol:Zn, 0.3
nmol Cu and 0.1 nmol Cd/mg cytosol protein and subsequently the amounts of mistal- bmdmg
thioneins increased in agreement with the relative amount of metal accumulated in the cytosel
over 'a 24-li period. b ‘ .

“When cells contzining Zn- or Cu-thionein were placed in metal free medium, 70% or 25%
of the zinc or copper bound to" each original metallothionein was released after 3 h; ‘bound
metals 'decreased. to 859%: and 659 respectively 'after24 h.::The . disappearance of: metal from
metallothinnein correlated with increases of metal iin' the niedium. .- On the other hand,. ¥S-
counts incorporated. into Zn- and Cu-thioriein -decreased ‘only -to 4045 and'15% of the: levels-in
the original metallothionein after 3 h; %*S-counts decreased to 659 and‘i45%; respectively,



after 24 h, indicating that metals bound to metallothionein decreased more quickly than ¥S-
counts. - These results suggest that metals . were released. from metallothionein and were
excreted into the medium. However, #¥S. and Cd-counts in Cd-thionein changed very. little,
if at all, in the cells even after a 24-h incubation period.. Qur data strongly suggest that Zn-
and Cu-thioneinare degraded in-the cells, 'but that Cd-thionein remains.longer than either
Zn- or Cu- thmnem .

When cells _containing In- th:.onem were 1ncubated in metal-free medlum, Zn-thmnem was
digested in the cells and peptlde fragments rangmg about 200—400 daltons were ‘excreted from
the cells. e . . -

“Department of Biology, Kyoriisu College of Pharmacy, I-5-30, Shibakoen, Minato-bu,
Tokyo 105 and "Department of Experzmental Tox:cology. Nattonal Inst:mte of Indus-
trial Health, Negao 6-choms, Tama-ku, Kawasaki 214 (ja:)aﬂ) SRR BRI

Toshiki BABAY) | Michiji KOMOTO) , Izumi KABASAWA?Z 3). .
Toshio KODAMA?), Teiko KANEHISA?), Mariko WATANABE Y. ..
Masami KIMURA?! and Hiroyuki MATSUDAS!

Lens Crystallin of Emory Mouse '
Journal of the Eye, Vol. 2, No, 1, 1985

Summary Water-soluble and urea-soluble crystallins of cataractous lens of an Emeory
mouse were' compared with those of normal lens of :an’ ICR ‘mouse using iscelectric focusing
technique.

At 7 months of age, the urea-soluble faction of the Emory mouse had less alkaline protein
zones, and further increased intensities of neutral to acidic protein .zones thanm those of the
ICR mouse. The former had acidic protein.zones which did not exist in the latter.

" Department of Ophihalmology, School of Medicine, Toho Universityd,
Department of Ophthalmology, Ehime Univérsity School of Medicine,
Department of Opkthalmology, ]antenda Umversziy Schaol ‘of Medtcme”

National Institute of Industiigl Health®,
Department of Ophthalmelogy, School of Medicine, Kanazawa: Unib’ers:'ty" ‘

Tzumi KABASAWAU 2), Tezko KANEHISAU Kumiko MATSUDAU
Mariko WATANABE 5’Jand Masami KIMURA 3

Effects of Ozone on'Humian Nuclear Cataract An Ozonlzatlon-Sen51tlve Amino
Acid Residues in Soluble Crystallm S o

Acta Soc. Ophthalnol. Jpn., 89 (2} 3 54— 3 5 7 ¥) 985

Summary Reaction of crystallin from human nuclear cataractous lens with ozone caused
changes in the isoelectric focusing and SDS-polylamide gel electrophoresis patterns.
The ozonization resulted in a decrease of alkaline to neutral protein zones and increase



of ‘acidi¢ protein zone in- the isoelectricifocusing. ‘The- oxidation 'of crystallin. by ozone
revelaed the hlgh 'molecular weight ~protein . aggregates in. the SDS-polyacrylamlde gel
electrophoresis: ' i i R S : -

o . The amino- acid ‘residues of 'soluble crystallin. most affected by early treatment with
ozone were' tryptoplian and' cysteine following histidine; tyrosine and methionine. - - .

b Depariment of Opkthalmology, Emme University Schaol of Med:cme
' ”Department of Ophtkalmalogy, Iuntendo Unwerszfy School of Medtcme.' b
U e Ngtonal Institute ‘of Industrial Health, Nagao 6-chome,
Tama-ku, Kawasaki 214, Japan
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Vassiomo SUZUKE. Katsunori HOMMA, Masayasi MNAMT .
and Hiroshi YOSHIKAWA*

Distribution of Chromium in Rats Exposed to Hexavalent Chromiuom

and Trivalent Chromium Aerosols + " iivo, 7 L Wi I
Industrial Health, 1984;22) 261 277\

23 EIA
-_n\.'

Summary Retention and cleance of chromium in Lhe lung, heart ll;rer, k;.dney, spleen,
plasma and blood cell were investigated in rats after a smgle exposme to elther hcxavalent
chromium (Cr(VI)) or trivalent chromium (Cr{fII)} aérosols with’ “différent’ chromium..levéls
(7.4~15,9 mgCr/m?®) and different particle size distribution. The investigation was carried
out from 0.5h-up to 7 days after expgsure. :

' Bxposureé 1o Cr¢{VI) aerosol showed more toxic sffects than exposure to Cr(Iil): - Initial
cocentrations of lung chromium were in proportion to the exposure levels for each inhalation
series of Cr(VI) or Cr(Il[) compounds. - Chromium clearance from the lungs in--the Cr(VD)
groups was dependenton the size distribution of -the aerosol particles. In the groups
exposed to.smaller:'Cr{VI) aerosol particles the lung chromium clearance showed two phases.
The biological half-time of the first phase was 31.5h and that .of the following. §econd phase
was 732 h. C‘hrqmiqm‘ clearance from the lgngs e:liposed 1o larger, ‘pa;ti_qles __c_)'f,k.;Cr(VI) or to
Cr(III) aerosols showed a single phase, the biological half-time.of which, ranged from 151 to
175k, Chromium iransport from the lungs into the bleod, kidneys and liver was more
rapid in the Cr(¥V1) groups than in the Cr(Ill) groups. | JIn the fromer groups, the kidneys
and liver also showed two-phase chromium clearance. '

These results suggest that considerable amounts of chromium deposited in lung alveoli as
the hexavalent form are rap1d1y transfered into_the blood and taken  up by erythrocytes or
visceral organs, espejcxally the Iwer and kldneys, before bemg reduced to ‘the trwalent ‘state;
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To.shzo SONE Shm;z K OIZ UMI ** and Masamz KUMURA*

. Inductxon of Metallothlonem m Human Penpheral Monocytes and Lymphocytes
by Cadmium Jons in Vltro .

Intemanonal Cell Bzology, 1984 p 381 4

Summary "In the ‘previous paper weé reported 'the genetic difference between inbred
strain ‘of mice of “inducibility of metalléthioneins and mortality from- cadimium intoxication.
In order to clarLfy the' genetic difference” in méan, we exariined the mduclblhty ‘of metal-
lothionéin of h'hm'an peripheral mondeytes and’ lirrhbhbcyt'e’s‘by cadmium ioms. ~ We labeled
the per1phera1 monobytes ‘or lymphocytes With 8!8x1076M of ‘W3Cd™ or- 35S—cystel.ne ‘and
detérmined the amounts of metallothmnem in “their cytoplasmr.c fraction. Accurhulation of
cadmium 'ions ‘was miedsured by " the rad1oact1v1ty “of ‘washed cells, and relative metal-
lothmnem synthems ‘was estimated by the' degree of 1ncorp0ratwn of’ 35S~cyste1ne inte metal—
lothmnem and other protems usmg fluorography after sodlum dodecyl sulfate-polyacrylam1de
gel electrophoresm (SDS PAGE) Metallothlonem mduced was identified by the elution
p1of11e of 1ad10act1v1t1es df 1'"'Cc12+ ‘and “S-cysteme on’ Sephadex G-75 gel f11trat10n ‘and the
analys1s of 1mmunoprec1p1tates w1th antJ.-mouse metallothmnem—ll antiserum by SDS—-PAGE
The results of theso expenments 1nd1cated that both’ human perapheral monocytes ‘and
1ymph0cytes mduced metallothmnem and monncytes mduced more metallothionein than
lymphocytes dld : The relatwe amounts of nletallothmnem induced was proportmnal to the
amounts of cadmmm ions accumulated m these celis. i “The d1fferent mdumblhty of metal-
lothionein amung individual donors was ‘also observed in elther monocytes or lymphm:ytes
Lymphocytes from the donor wlmse mnnoeytes mdut,ed nore metalloth;onem synthe31zed
more metallothionein and vice versa. These results suggest the poss1b111ty that there are
the d1£ference of the reeponee in cad1n1un1 1ntox1cat1on among 1nd1v1duals

*Mezjz Instttute of . Healtlz Sczence, 540 Nanta, Odawara, Kanagawa 250
**Natzanal Institute of Industriql, Health, 21-1, Nagao 6-chome,

Tama Im, Kawasakz shz, Kanagawa 214 ]apan
W codand T '

Kimiko KOSHI o o
Toxicity of Low Solubmty Chemlcal Substances on Mammahan Cel]s m Cu]ture

O IR SRS ALl PR Tl EE TR TR E L R I
Environmental Research in Japan, 107-1 ~12; 1983 e
I T S
Summary In order to clarify the chronic effects of low-soluble and mutagenic

substances on persons who were exposed to. them. :The changes in- the chromosomes of
cultured lymphocytes taken. from the peripheral blood of these persons were studied.
1. Chromosomes of cultured peripheral bloed :lymphocytes from. persons ‘exposed o diesel
exhaust; :

- The. frequencies of sister chromatid exchanges (8CE) and chromosomal aberrations of
cultured peripheral blood lymphocytes were resxamined in the same 25 workers. studied in
the previous year. - These woskers were respongible for testing and .regulating diesel engines

_99 —_



and were exposed to diesel engme emlssmns L LY T .

The mean value and the 1nnervar1anee of SCE frequency agreed well the results obtarned
in the prevrous year The 1nc1dence of structural chromosomal aberratmn was also m
accordance with the former year with respect to aberrant metaphase, ‘ chromat1d ‘gap,’
chromosome gap and chromatid brealk. In the previous survey, chromatid’ exchanges, were
observed, while in the current survey dicentric and ring chromosomes were observed.
This survey also showed- no change in the numcer of chmmosomes . As in the former
survey, = these resulis revealed that there was. a slight difference. in chromosomal flndmgs
between the workers and 20 employees of non.chemical research section, .. who were used as
controls. - Since.the working environment of the diesel engine workshop.was almost the sanie
as in the former year,.. the.fact that the chromosomal findings obtained at. that t_iln_e .were
in accordance with thoge for the current year indicates the _ossibility of using chromosome
examination as a means of biological m.ohitor_ihg_”o_n persons exposed o htuta_genlc_ substances.
2. .Chromosomes of cultured peripheral-bllood l.ymphocytes _from- .person‘_s exposed to low-
soluble partrculate metal complex : . ‘ : o ‘

The '.Frequencles of SCE and chyomosomal aberrations of. cultured per1phera1 blood
lymphocytes were 1nvest1gated m stamless stee] welders _exposed to low-soluble particulate
metal complex, using workers in rearch, sectmn (non-chemmal) as the controls : )

In the results frorn a total of three BUTVEYS .up. to the one currently descrlbed there
these three surveys When comparmg SCEI)”frequncy in these su.bjec,ts wrth that of controls.
there was no significant dlfference in the mean value, but Lhe mnervarrance in the sub]ects
was stgmﬁcantly higher than that 1n the controls, ,The mctdence of, structural chromosomal
aberrations 1n the welders were 111gher than that in the controls w1th respect to aberrant
metaphase, chromatld and chromosome gap, chromatxd break,  dicentric ehromosome
and chromatid e}cchanlge'.= . ' :,‘ I

From these results, a slight but s1gmf1.cant dlfference wasg c0nf11med between the
chromosomal fmdlngs “from the' stainless steel welders” exposed ‘to low-soluble parhculate

[SUREICLES . )

metal complex and thése from the controls

National Instztute of Ind’ustﬂal Healtk Nagao 6-chame,
Tama-ku, Kawasaki 214, Japan

R szzko KOSHI Takashz YA GAMI * and YoshzfumzNAIQlNISHI

Y.

"Cytogenetlc Analysns of Perlpheral Blood Lymphocytes from
Stainless Steel Welders R T TN U SRR P S ST S L

Industrial Health, 1984, 22, 305-318

Summary  The frequency of sister chromatid exchanges (SCE), structural chromosomal
aberrations and the number of chromosomes in the peripherat blood lymphocytes from
stainless steel welders were studied. -The surveys were carried oul three times during a
period of three years. Thers were no significant differences in the mean value and variance
of SCE freguency among these three surveys both in the welders and in the conirols.- In the
resilts from these surveys, there were statistical differences in the variance of SCE {frequency
between ‘the: welder ‘and’ control groups. - Futhermere, there was significant difference in the



mean values of SCE.frequency between .smokers' and; non-smokers..among ‘the welders. The
incidences of structural chromosomal aberrations inithe welders were slightly but sinificantly
higher than those in the controls with respect to aberrant.metaphases, chromatid and chromo-
some gaps, chromatid breaks,- diceniric chromosomes: and  chromatid exchanges. As for the
number of chromosomes, two welders with 47 chromosomes in;about 70% of total metaphases
were found, and their chromosome findings were confirmed to be 46, XY/47, XXY.

National Institute of Indnstrial Health,
"21-1, Nagao-6-chome, Tama-ku ; Rawisaki-shi;' Kanagawa 214, Japan)
*Second Department of Internal Medicine,. Shawa Umvers:ty, Schaol .of, Medacme,
1-5-8, Hatanodai, Shinagawa- ktﬁ’ Takyo 142 fapan )
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Yasunosuke SUZUKI* and Norihiko KOHYAMA ** -
Mahgnant Mesothehoma Induced by Asbestos and Zeollte
in the Mouse Perltoneal Cayity

vEnvn-onmentalResearch 35, 277—292{1984} R
. Swmmary  The carcinogenicity of asbestos (amosite and chrysotile) and zeolite..(fibrous
erionite, mordenite, -and synthetic zeolite 4A)- were studied in the peritoneum. of 586 BALB/C
male mice after a single intraperitoneal or intraabdominal wall, injection. As'.controls, 182
mice treated with and without saline selution were: used. . Both asbestos types .and fibrous
erionite frequently produced mahgnant pentoneal tumors after long latency tumors developed
in 93 of 394 ammals (23 6/5) treated with aebestos or, fibrous erionite 7 months or more after
adnumstrat:.on All of the mduced pemtoneal tumors we1e 1nt1mate1y assoc1ated with marked
peritoneal fibrosis, in which asbestos or erionite fibers were regularly detected. Histopath-
ologically, 83 (73 fibrous, 9 biphasic, and 1 epithelizl) of 93 were consistent with malignat
mesotheliomas. Other tumors consisted of 6 plasmacytomas, 1 histiocytoma, 1 liposarcoma,
1 osteosarcoma, and 1 adenocatrcinoma : of thé. pencreas fwo of' the ‘cases of mesothelmmas
were assomated thh plasmacytoma In many mstances, Lhe pumary Slte of the mesothe-
liomas seemed to be multiple, the favonte sites bemg I:he omentum,.mesentery, serosae of
the gastromtestmal and gemtal organs, the dlaphragrn, the capsule of the hver and spleen,
and the abdommal wall peritoneum. In these cases, Laisbets’tosl or enomte-tlssue burden fol-
lowed by fibrosis was frequently observed. In -additién to the 93 peritoneal tumbors; -3 &x-
traperitoneal tumors (1 fibrosarcoma and 2 rhabdemyosarcomas) were induced by amosite
which . was probably accidentally injected into the extraperitoneal connective tissue.and the
striated muscle. tissue.of the abdominal -wall, respectively)) . These three tumdrs were:alsd
intimately associated with focal fibrosis in which amosite .fibers .were: detected. Ameng ‘the
three different types of zeolite, only fibrous. erionite showed - striking. caréinogenicity . .and
marked -fibrogenicity. . The erionite-induced mesotheliomas were similar to those .inducéd by
asbestos in exhibiting long latency, in gross appeararance, in histology, and. in.close associ-
ation'with fibrosis. - Long-term persistence of asdestos or fibrous:erionite around' progénitor
cells.of the.induced tumors and: the consequent fibrosis'-seemed to .be an important precen-
dition of the malignant transformation of the progeniter cells. .. .. - .. o 0

—101 —



A wEnvironmental -Sciences Laborafory, Mount Sinai school of
Medicine of the City University of New York)
‘ New. York 10028, U, S; A,
w4 National Institute of Industrial Health, Nagao 6-chome,
TFama-ku, Kawasaki 214, Japan

£ YOKOYAMA; 1. ICHIKAWA, Z. NAMBU, K. KAWAI* and H. KYONO*
Respiratory Effects of Intermlttent Exposure to Ozone of Rats A
Environmental Research 33, 271~ 283 (1984) ' ‘

Summary Intermitient exposures of rats to ozone (Op) of 1 and 0.5 ppm were
performed, Flow resistance of the lungs left #u sifw in the chest cavity opened after the
sacrifice was measured at different levels of: elasticpressure,. .and it was shown: that daily
3-hr exposures to 1 ppm Oy for 30 consecutwe days mamly produced mcreased res1stance of
more-central airways, while dal.ly 6- hr exposures to 0 5 ppm Os '.For 60 consecutwe days mamly
increased the resistance of peripheral airways. Morpholngj.cal changes of the lungs caused by
both exposures were in general similar in nature, bui differences jnisecretion’ wera ' noticed :
it was more evident in larger to middle-sized bronchi in the animals intermiitently exposed
to 1 ppm Oy but more evident in the peripheral airway region in the animals intermittently
exposed to 0.5 ppm Q;.. No change in-the. pulmonary static volume-pressure curve, indicative
of the altered retractive forces of ialveoli, was observed in both exposures, although a slight
reduction in lung distensibility was suggested.

" Department of Indusmal ‘Heallh, The Tnistitute of Public Health,

4—6—1 Shirokanedai, Mmato, Tokyo 108, cma' *Department of Exper:mental '
" Toxicology, National Institute of Industrial Healt(z. Kawasaki, Japan

" ARAKIL S. YANAGIHARA, K. USHIO, N. KAMEDA, and H. KYONO*
A Case Diagnosed as Pulmonary Asbestosis due to Am051te Flber by the

Apphcatlon of X-Ray Microanalysis
—A Therapeut:c Trial of Bronchopulmonary Lavqge by The Bronchoflberscope —

Jap J Traumat and Occup Med. 32 (9) p. 676-679, 1984

Summary A 4l-year: old. man. presented- with -the suspicion of pulmonary -asbestosis. .
Transbronchial lung biopsy.was done to obtain the pathological eonfirmation after admission,
and he was diagnosed as.pulmonary. asbestosis due .to amosite fiber :by ..the . pathological
examination and X-ray.-microanalysis ofithe materials. :
.. ‘As.an attempt-to prevent. the patient from worsening of the illness, we have been: trying
lavage by the bronchofibérscope. Lo : : ‘ C oo

Although his clinical signs have not apparently changed yet, it is hoped that bronchopul-
monary lavage can remove the alveolar asbetos and associated inflammatory -célls, and result

in improvement of the prognosis..' .
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- Center-'of Occupational Medicine, Tokyo Labor Accident Hospital ,
- *National Institute of Industrial Health, 21-1, Nagao.6-chome, -.
i+ -Tama-ku Kawasaki 214 Japan

Kunihito YAMAGATAY, Satoshi KITAMURA*, Yukihiko SUGIYAMA**,
Kazuyoshi YAMAGUCHI*** and Hiroko KYONO****

A Case of Pulmonary Alveo]ar MlcrollthlaS1s Diagnosed- by Transbronchlal
Lung Biopsy. . oo 000 D it v o Yt 4 e

U
Jap. J. Thoricic Dis. 22(2), p. 138—142 1984 SR e T

Summary Pulmonary alveolar nucrohthxasm of unknown cause J.S charactenzed by
familial occurrence and the deposﬁ;wn of lan'u ated calcmm stones w1th1n alveoh The most

\ \

specific diagnostic techmque avallable 1s ra

loglc exam].natlon of chest by means of
xerotomography. Symptoms are often absent evén "when' involvement is massive, but since
the disorder seems to be progressive and to be caused by some abnormality of calcium
metabolism, it wﬂl eventually lead to symptoms of pulmonary 1nsuff1c1ency, perhaps Wlth
pulmonary heart dlsease e Qi FoEeh e

q‘f ¥ 11 FEAET 4
The patlent was a 32 year-old male in whom an abnormal lung shadow was ncgtlced\ﬂy

clubbing of fingers, Chest X-ray film showed ‘_f_lln\e‘_ ea\qd-l;lge (\‘ga_rj_tllqle‘smﬁp;e\aﬁ_\qol‘fo.;l;_m;lay
through both lungs, Transbronchial lung biopsy was carried out and revealed the alveoli to
contain concentrically lami‘n.atelq”calcosgher:ijces_Iwhighl are, completely devoid o.f‘glli_o_oplear
structure. . - . . ,' S o o ; |

, We beheve that tth is. the f1rst case of pulmonary.alveolar m1crohth1as1s d1agnosed by
tzansb1 onch1a1 lung . bLopsy

Sy ' . . o . . : oo

- *Depariment of Intemal Medicicine, Nagashm Hosﬁztal Tosh:maku. Tokyo, fapan
¥ Third Department of Internal Medicine,:Faculty of Medicine, University. of Tokyo,‘ .
Bunkyo-ku, Tokyo, Japan ¥
o Department of Patholegy, Facuity. of Medicine, University. of Tokya LR
*¥¥* National Institute of Industrial Health, Nagao -6-chome, + 1 ' gL .
wTama-ku, Kawasaki 214, Japan ~ . : . 0 oo b oo
[T i R
H WATANABE*, H.-KUDO** N. NAGATA* K USHIO*, S HAYASHI***
A. HEBISAWA **¥% § SATK[*%** qnd H. KYONO*****

A Case of Adenocarcmoma of the Lung ina Chromate Worker
-Lung Cancer, 24 (4) p. 421~ 428 1984

N RPN . NER

Summary A case of pulmonary carcinoma in a man:aged 66 employed in chromate
manufacturing for 40 years:was reported. Roentgenographically, the tumor was located in left
S a::Left upper -lobectomy was performed: :-Histologically . the  tumer was a. moderately
differentiated adenoccarcinoma. - In view: ofthe reported predominance. of sguamous.- cell
carcinoma in occupational lung cancer, it is of interest that the histological type.of the lung
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cancer of this patient was adenocarcinoma.. .Using an atomic absorption - spectrophotometer,
the apalysis of the chromium content in .the resected regional lymph node and lung tissue
showed a remarkable augmentation of chromium in the lymphnode and in the deep anthracotic
region of the Jung tissue, compared with that of simfilar anthracotic lung tissue from an
elderly man without apparent exposure to ch:omate dust Through X-ray microanalysis, a
remarkable numbei of partmles contmmng chromxum were found in’ fhe anthracotic regmn of
the lung. These findings suggest* that long-term‘ expnsure to chromate dusts may lead ‘to -the

occurrence of lung. cancer

*Department of Intenal Medicine, Tokyo Labor Accident Hospatal Tokyo, J’APAN
**Dipsion of Respiratory Disease, Department of Intemal Med:cme, School af
Medicine, Juntendo Umvers:ty '
***Hayashz Surgtcal Haspztal
****Department Pathalagy. St, Luke’ s Intematwnal Hospital
*****Natzanal Instztute of Industrzat Health ‘21- 1, Nagao 6‘ chome,
T ama- kn Kawawasak: 214 ]apzm

Tooru TSUNODA*, Toshio NAKADATE *¥ Makoto SAKURA I*
and Yutaka SAKURAI * . '
'Intrapulmonary Reactions of Workers Exposed to Dust and Ozone

- Jp#, J. Ind. Health, Vol. 26} 5367, 1984

Summary ~ Forty-one dust-and-ozoné-exposed and 37 nonexposed workers, belonging to
the Research and Development Division of a photo-copier manufacturing industry, were
exammed to assess the efféct of the exposure to carbon, iron and resin dust and ozone in the
air of the work environment by means of questionnaires on their physical condition, sinoking
nabits and exposure history by interview, chest X-rays, testing- of . ventilatory functions,
transcutaneous Po, (tcPo,) test and H,Op- induced hemolysis-test. ‘The following results were
obtained. L L

1) Respirable dust concentrations:in the air of the work place were ¢.1-1.0- mg/m3, total
dust concentrations 0.2-2.0 mg/m?, -and -ozone concentrations 0.004-0.06 ppm (0.008-0.12 mg/m*).

2y According to the Japanese Classification of Radiegraphs of Pneumoconioses, the
exposed workers showed a higher rate of profusion 0/1 and over, and category 1 and over
(1/0 and over) than the nonexposed workers.

-3) Ventilatory function testing revealed no difference between exposed workers and non-
exposed workers, but small.airway narrowing.was suspected ia’ smoking workers in com-
parison with nonsmokmg workers. .

4) ‘Transcuianeous Po, showed o dJ.fference ‘betiveen exposed and nonexposed workers,
between smoking and nonsmoking workers, and between any. of the paired six combinations
out of the four groups of workers, i. e., nonsmoking and nonsmeking and exposed, smoking
and nonexposed, and smoking and exposed. .

5) ‘It was estimated by H,O»-induced hemolysm test that smokmg and/or dust exposure,
especially long-term exposure, gave.rise . to aggraviation of fragility of the erythrocyte
membrane by. lipid peroxidation with ozone or.active oxygen produced.. by. the . reaction of

dust and alveolar macrophages.
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"~ 6) The questionnaire was considered indispensable to ascertain the workers’ exposure
history. S - - S BRERE "

-7y -No worker in- this work environment showed clinical signs indicating 'a- need for
medical care or home repose. . e S e . :

These results may indicate that in resolving the pathogenesis of pneumoconiosis further
studies will be required on the prevalence rate of profusion /1 and over. (or category 1 and
over) under low- concentrations of dust exposure and-on. the intrapulmonary reactions induced
by low doses of dust exposure.

*Department of Preventive Medicine and Public Health, Schoeol of Medicine,
Keio University, 35 Shinaviemachi, Shinjuku-ku, Tokyo 160, Japan.
®kNational Institute of Industriel Health, 21-1, -Nagao 6-chome, -, :
Tama-ku, Kawasaki-shi, Kanagawa 214, Japan

Muneyuki MIYAGAWA, Takeshi HONMA, Mitsuo SATO.. -\ 0 i o
and Hiromichi HASEGAWA . . . - o
Effects of Single Exposure to Toluene on Operant Behavmr and e
Brain Toluene Levels in Rats

Industrial Health, 22(2);, 127-131, 1984

[ TR S R

‘Summary  The changes in the perfermance of lever pressing behavior (variable interval
60-sec, food reinforcement) were examined after inhalation exposure to tolueme (1000, 2000,
3000 ppm, 4hi) and 'the brain toluene concentrations after the exposure were estimated in
rats, - oo C '

"An incredse in the response rate was produced-at low toluene levels in' the brain and an
decrease was produced at high levels. This indicates that the effects of toluene orx ‘the
schedule controlled behavior may be not the function of the total -amount of ‘toluene
administrated by inhalation” but the' function of the bxam toluene levels at- the ‘time ‘of
observation of the behavior.:' - : R R AL

National Instilute o} Industrial Healfh, 21- 1, Nagaa 6—ckome,
Tama ku, Kawasaki 214 Ja])an o

LA SN

Heihachiro ARITO% *, Hiroshi TSURUTA® and Keiko NAKAGAKIY
Acute Effects of Toluene on Circadian Rhythms of Sleep-Wakefulness S
and Brain Monoamine Metabohsh inRata = Tati R

[ AP ’-.52.‘

Toxicology, 33 (1 984} 29‘ 307

Summary  Acute effects of a single i.p. injection’ of "toluene on‘icircadian. rhythms of
sleep-wakefulness were investigated in rats which were chronically implanted with EEC and
EMG electrodes for polygraphic recordings. The toluene injection. produced 'an initial increase
in wakefulness (W) and a subsequent increase in slow-wave sleep (SWS) during the dark
period. ‘In an attempt to clarify mechanisms of these biphasic -effects. of toluene on sleep-

wakefulness -rhythms, brain monoamines.and their metaholites were determined at the times
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of .the -initial increase in W and. the increased SWS. The initial increase in: W was associated
with an increase in cortical NA, MHPG and 5-HT together with a decrease in cortical
5-hydroxyindoleacetic’ acid. (5-HIAA), :while the increased SWS. during the,dark peried. was
associated with an increase in 5-HIAA and a concomitant decrease in 3-methoxy-4-hydroxy-
phenylglycol .(MHIPG), - The toluene-induced changes In sleep-wakefulness seemed to be
manifested at.lower blood levels of toluene than -the behavioral . signs of central nervous
system (CNS). depression. These _biphaSic- effects: of toluene on-circadian  sleep-wakefulness
rhythms are discussed in terms of the reciprocal interactions between . central -5-HT and NA

neurons. . .

TR L T T P T S T T S

e National- Institute 6f Industrial Health, 21-1, 6-chome, Nagao, Tama-ku,
Kawasaki 214 and ¥School of Veterinary Medicine, Azabu Uniuersily,..
Fuchinobe, Sagamihara-Shi, Kandgawa 229 (Japan) .

Hiroshi TSURUTA and Kenji IWASAKY - e T
A Procedure for Determmmg Volatlle Solvents in MouSe ‘Whole Body
Industrial Health, 22 219—222 1984 PTG e e

Summary  Determination of volatile solvents in'whole ‘body" is necessary. for: the study
of the percutaneous absorption and pharmacokinetics of these solvents. We devised a new
accurate procedure for. -determining volatile solvents in, mouse whole. body. The procedure
consists of homogenizing a mouse, whole body in liquid nitrogen using a polytron homogenizer
and .extracting the volatile solvent, with carbon disulfide (CS5;) = containing --an internal
standard. The test solvents were benzene, toluene, m-xylene, and tetrachloroethylene.
Homogeneity, of the homogenate, was, eveluated for 3 analyses of each solvent by multiple
sampling (n=10)., The percent relative standard deviation was 6-6.5% for benzene, 6.5-7.6%
for toluene, 4.3-5.495 for m-xylene, and 3.1-4.69% for, tetrachloroethylene. The homogeneity of
the homogenate was evaluated to.be satisfactory. .Recoveries of benzene, toluene, m-xylene,
and tetrachloroethylene administered to mouse whole body at different doses were 87, 86, 86,
and 9493, respectwely The rep1oduc1b111ty of 1ecovenes f01 each solvent was good with
standard devxatwns of 1 7—5 0% for all test solvents i
National Institute oj Industrial Health, 21~1, Nagao 6-chome,

Tama-kwe, Kawasaki-shi, Kanagawa 214, Japan,

3 .
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Molecular Mechanism of Hexane Neuropathy Slgmflcant Dif fgrences in  _‘ i
Pharmacokinetics between 2.3-, 2.4-, and 2.5-Hexanedione =~ ‘ v

- Industrial Health, 1984, 22, 177-187.. - -
Summary Hexane neuropathy is thoughi-to be produced through the direct action of
its '‘metabolite, 2,5-liexanedione (2,5-HD}, on nervous tissues. r-Diketones including 2,5-HD are
reported to be neurotoxic, whereas' &-; 8-, and j-diketones are reported ‘to-be. not. Experiments
were designed’ to -investigate the specificity of the y-diketones in terms of pharmacokinetics.
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2,3-HD (e-diketone), 2,4-1ID (8-diketone), and 2,5.HD {y-diketone) were tested in this study,™
Agqueous solutions containing 0,595 of each HD were, administered ‘to- rats. by gavage, HDs in
blood, brain, and sciatic nerve were determined. at specific. intervals after gavage by the
extraction method with chloroform or the direct injection method using gas chromatography-
mass spectrometry.

Examination of tissue distribution revealed that 2,5-HD was not selectively retainéd, by

ne1v0u§ ussues IIowevm, 2,5-HD. )had lughm concenuatwns 'md 1nuch longe1 ehnunauon

[ATH RN :
times in both blood and nervous tissues than 2 3-HD and 2 4 HD The1ef9re, for an 1d
iy i [

dose, 2,5-HD has a much larger effective dose (concentratmn in tls§uext1n1e retamed by

ntlcal

tissue) than 2,3-HD and 2,4-HD. These resuits suggest that the spec1f1c neurotoxmlty of “the
y-diketones is due to their pharmacokinetic spec1f1c1ty

Nat:tmal Instztute oj Industrml Health 21 1 Nagao, 6‘chome,
' Tama-ku, Kawasakz, 214 japan.
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Kazumitsu MATSUT = o 0 0 s

“An Analys:s of Medlcal Certlflcate Data Regardmg Absenteelsm Due to In_ludry
~and Slckness

-Jon. J. Hyg., 39 (3), 621~ 632 1984
v Sumiriary A surveillance system’ for gathering ' and analyzing working ‘'environment
measurement’ records as”wéll ‘as the ‘medical examination' records kept'In most workplaces
every 'year has bees ‘implemented. To thesé records,'the''system 'dlanners added medical
certificate ‘data presented ‘to: workplaces ‘when ‘the workers take sick 'leaves' for more than a
fixed period-of time, usually over 7 days stipiilated in the enferprise regulations: - The types
of medical problems on the’ medical 'certificate forms-are -transiormed into numerical codes
based on the International. Classification  of Diseases \(I.C.D.},. and. a, frequency order of
medical problems, an average of .the.absent days and mean age of each problem are acquired.
It was observed that the most frequent problem was due to injuries, followed by digestive
ulcers, spinal disorders and respiratory diseases. Three months and 10 days, for unspecified
tumors and respiratory diseases respectively, different periods of jabsentyitime..for i each
problem and 35 days of total problems were aseertamed Hypertensmn and spondyloms were

high on the average due to age and threatened abm tmn the lowest convel sely “In adstlon, 4
clusters of workpldces arésclassified: by the clustei 'malysm‘employmg absent &ates of‘Spemﬁc

Characteristics of the .4 disease group patterns of clusters are as follows.

i +1y-Patterm I, including 6795 of thei workplaces 'and displayingi;a- pattern-of. low. level
controlled: absent raies with:all disease groups, has - a distinctive.feature in - that' the ‘woman
worker’s ratio is highér than:the -average and the -work environment is rather good.: :i:

2) A small number of workpiaces, Pattern II, shows an interesting pattern of- frequent
tumors ‘and cardiovascular.- It contains many: minor-workplaces:on the:scale, with'a large
amount of the enterprises in the wood-making . and eeramies industry. ' :

3).: It was found that large-scale workplaces -like .the- transport machine.industry. can be
classified: into Pattern III which has the high absent rates.due.to mental disorders and piles.

4) The workplace: of Pattern IV indicating a bad condition. in the working. environment
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measurement shows a relatively high absent rates for inost disease groups.

National Institute of Industrial Health, Nagao &-chome,
Tama-ku, Kawasaki 214, Japan

Katsunori HOMMA

‘Difference of Particle Size Distribution of Mrsts Generated from Ultrasomc
Nebullzer w1th Different Frequency

Clinica, 1984, 11, 509-515

Summary It has been explamed by the Langs equatlon that partrcle size of mist
generated from ultrasomc nebuhzer depended on its frequency Hewever, the proportional
constant in this equation may be dlfferent owing {o the accuracy on particle size measurment
of mist.

In order to reconfirm the difference of particle size distribution of mists generated -from
ultrasonic nebuhzer wrth different frequency, 1.0% NaCl .solytion was nebulized from two
same type ones’ havmg 1 7 MHz' and 2, 4MH2 Srze d1str1but1on of NaCl partxcles were
measured with the scanning electronmicroscopy on filtered samples using the NucIepore
Filtre. Then, particle size of mists were calculated with NaCl partiel size.and concentration
of NaCl solution.

It. was found that particle. size of mists were 6.8 pm from 1.7 MHz and 6.0pm from
2,4MHz.  Difference between both nebulizers was a little as 0,8 pm. .. On other hand, a
ultrasonic nebulizer . has usually operated with a situation of. setting flexible hose for
effective supply of mist to a patient on. medical treatment. particle size of mist generated
through a flexible hose was.4,7 pm from 1,7 MHz. [t was smaller than the parsicle size of
mist generated from 2,4 MHz ultrasonic nebulizer without flexible hose.

" National Institute of Industyial Hoalth, 211, Nagao G-choine,
Tama-ky, Kawasaki-shi, Kanagaw 214, Japan

Katsunori HOMMA -
» Charactenstlc Performance of Personal Dust Sensor

Amencan Indusmal Hygiene. C'onference, Detroit, Mzchzgan, May 20-—25 1984,
Abstracts: pp. 83—-84.

Summary - Recently, a direct-reading Personal .Dust Monitoring System, based on light
scattering, has been developed for: measuring employee exposure.to mineral dusts. : The
system consists -of a Personal Dust- Sensor (PDS) and Dosimeter . which are worn by the
employee." : . :

. The idnstrument’s sensmvrty to dust particles of varying sizes and response chasacte-
ristics to different types of dust were evaluated and the subject of this paper. -

Two Personal Dust Sensor were compared : with two Gravimetric Samplers and. one
Andersen Sampler in the 0,3m?® dust chamber with particle sizes ranging from 0.2 pzm . fo
1.0 pm. of monodisperse lead fume, . As a result, PDS showed a constant peak sensitivity of
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10 pg/m?/mV (420 %) at a particlé size: range from: 0,3 gm to 0.7 pm.-. .

Response characteristics of the PDS; initially: calibrated -at the sensitivity of 10 pg/mi/mV
with Arizona Road Dust, were examined with, Silica Dust, Tale, ‘Clay and. Fly Ash. . Two
Personal Dust Sensors, two Gravimetric Samplers with Horizontal  Eluiriator - (5 pm-50 %
cutoff), and one. And.ersen Sampler, were, p]aced in the 27 m? dust chamber - The ratio
between the Grav1metr1c Sampler and PDS was 1,0£0,2 for the adove dusts having the
perticle size range (MMAD) of 2-5 pm and eg of 1,9-2.3.

National Institute of Industral Health, Nagao 6 chome,
Tama-ku, KRawasaki 214, Japan AR

Katsunori HOMMA VL AT TR T U et ey
Considerable Techniques on Using Personal Dust Sampler
- Journal of Industrial Hyglene of Japan, 23, 711, 1984

© Summary - A T-R type personal dust’sampler has--been:uséd for measurement of
mineralt dust exposure concentration to workers.-' However, there are many considerable
problems relating for easy operation and measuriitg accuracy. . .And also, these problems
are able to consider separtely such asa hard ware on a sampler and.a.soft ware on using
sampler, .
One of the hard problem is confirmation for coating amount of adhesive material. As
a result of experiment, about 0.3mm thickness of adhesiver, mixed from silicone-grese
(3 parts) and silicone-oil (7 paris),, is more effective for capture of mineral dust under 3mg
on a impaction-plate of sampler.- . I -
Most considerable problem on soft ware is a delection limit of balance. If it is under
0.01 mg, measuring error is able to keep under +20% for meagurement of -‘Iminere}l _dru‘st

exposure concentratmn

'
Tin IR

) Natwnai Inst:tute af Inst:tute af Industrtal Hagao 6 chmhé, '
T “Temdaika, Kawasaki 214, Japan™ 8 Wb o L

Katsuhiko SAWATARI
Personal Dosimeter for Ozbne_Using'tl}é Ozonolysis of Trétis'-sfilbéhe"
Industrial Health, 1984, 22, 117-126

Summary A new type of determination. method for ozone applicable: for use in a
personal dosimeter was developed utilizing the ozonolysis of trans-stilbene (t-stilbene).
Samples of gas containing ozone were Introdused into a pyrex glass tube packed with glass
heads coated with -fine crystals of purified t-stilbene. Benzoic acid produced from. the
t-stilbene by ozone was determined by high performance lipui@ chromatography after
dissolution into methanol and separation by f{filtration from the glass. beads and unreacted
t-stilbene. '1‘he amounts of benzoic ac1d detected were proporuonal to ,ozone concentrations
in a range of 0.03 ppm to 0.6 ppm .with .a variation of 20 %, and the detectlon limit was
0.01 ppm. No interference from nitrogen dioxide was detected. Though the influence of
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very high hunudlty was not ‘negligible, the: amounts. of benzoic acid preduced ‘at a givén
humidity- wéré proportional-to: the .ozone ‘concentrations. - | This methed can therefore be’ used
for ‘monitoring oZone concéntrations around:0;1 ppm which: is- the TLV -recomineded: by the

Japan Association' of Industrial Health, = .o+ B B

Departmmt of Occupatzonal Dzseases, Natztmal Instzmte of Indusfrzal Health,
212 Nagao '6-chome, Tama ku, Kawmak:, Kanagawa 214,]ajmn
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Yoshimi MATSUMURA . . - .
Breakthrough Times of Active Carbon Tubes for Samphng Organic Vapors
Japanese Journal of Industrial Health, 25, 512-513, 1983 DR e g

T

111::2 EURENE R

Summary The breakgfirough tune of actwe carbon tube packed with 106 mg actwe
carbon grains (12/30 mesh) in a glass- tihe -of-4'mm. 1B\ was: medsired: Tor 17 Kinds"of fhe
continuous organic vapor flows. Each tested organic vapor was carried by a ceastant
nitrogen flow. at ‘100 ml/min- and kept at 25°C- with.relative. humidity of 80%.,.and the
concentration of each. vapor was. varied :below. 1000 ppm.  The negative. straight: relation was
observed between logarithniic .breakthrougli-time: and. the ‘logarithmic vapor concentration for

i

each kind ' of organic:vapor. © Among ‘the analogous ‘series of compounds, the Ssenior
compounds with larger C numbers showed the longer breakthrough times of the active carbon
tubes, o o e R e o e :
Nauonai Institute af' Industrml Health 21- 1, Nagao 6ckame, )
U Tama-ku, Kawasaki 214, fapan 4 '

Yoshimi MA TSUMURA
Chemical MOdlflCﬂthl‘l of Actwe Carbon and Its Effects on Gas Adsorptmn B

Vet

Proceedings of The First Ina’mn Carbon Conference, December I 5—1 7 99 106 New Delhi,
1982

Summary A review was presented on the studies perfomed: by, the ‘author ..omn,.the

surface chemmal mod1f1cat10n of . actw{e ;:arbon by wel omdatlon and the effects of the
(AN (LA T i

3 HD
modification on gas adsorptmn THe changes in the mlcrocrystallme structures the wet
oxidation were detected by ZX-ray diffraction analysmu-and- 'ESR and* the,change"s.urn the
surface oxidized states were analyzed by =acid-base titration and redox titration. The

difference in the kind of: the oxidizing agent and the oxidizing condition led different - states
of oxidation of active carbon. - - . o b o ! . :

The gas adsorptidn by the oxidized- active carbon’ was studied in comparison. with that
by the original-one,s in which organic -vapors and acidic and basic inorganic gases.were
examined. . - Tthe -oxidized ' active carbon impregnated -with transitional metal salts was

noticeably effective to adsorly ammonia.

Nat:rmal Instztute of Industrm! Health 21471, Nagao 6- chame,
' Tama im Kawasakt 214 ]apan P et

i . EE R,
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_, ‘Yosmmz MA TSUMURA

The Regulatlons and Blologlcal Effects of Orgamc Solvents
'Coatmg Technology {Toso Kogaku), 20 11220, 1985 A

Summary ‘”The lustory of the estabhshment of the rcgulatmn for the p1event10n of

workers from occupational diseases due to organic solvents was reviewed and the kinds of

the organic solvents under the present regulatmn were presented ~ The toxmology of the
solveats were descrlbed on thelr acute and ‘chronic t0x1c1t1es on the bases of their chemical
mechanisms of the biological actions on the metabohsm pass ‘ways. Some directions were

suggested to choose the less toxic organic solvents for the industrial applications.

National Institute of Industrial Health, 21~1, Nagao G-E;Fiu?ﬁé,-‘”-g‘-* IR
v Tama-ku, Kawasaki-shi, Kanagawa 214, Japany ;.1 «..nif 1) A
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Yoshimi MATSUMURA

The Current State of Personal Exposure Momtormg Techmque o
— The Aspect and Propertles of Actlve Carbon Tubes —

Journal of Industrzal Hyglene of Japan (Rodo Ezset Kogaku ) No 23, 27——32 1 984

- Summary The devclopment of gas -sampling methods: with solid 'adsorb’ent tubes .was
retrospected, and: the detailed -aspect: of the current -most. popular adsorbent tube-active
carbon tube-was presented; i. .e., the standard size of (he tube, the general method to use it
for the measurements of personal exposure to organic Solvents and alse its, specific property
corresponding to the specific kmd of organic vapor to be sampled. :

The most important property of active carbon tube the contmuous air suctioning time
before the break of organic vapors through the tube due to the saturation-was discussed, and
noted; that the iactive, carbon ‘tube of standard ‘size; shiows only?, too ishiort: breakthrough,  times
for volatile organic compounds such as methanol, ‘acetone .and methylacetate cfor  the . purpose
of personal exposure monitoring. ‘ , .

UTRIATIN e G5 el B Ty i nt s b

National Institute of Industrml Health 21-1, Nagao G-Chame,
R T AR I

Tama-ku, Kawasaki-shi, Kanagawa 214, Japan AL

KRunihiko MIZUMACHI, Kunio SHIMIZU, Ezgo KOBAYASHI;
Yoshirmi MATSUM URA * Shoji KAJI TANI Kumo NA GASHIMA and

Norzhzko K OH YAMA

| Introductmn to Analytlcal Chemlstry for Workmg Env:ronment Measurements -
(Sagyo Kankyo Sokutei no Tame no Bunsek1 Galron)

Edited and Published by Japanese Association of Workmg Env:ronmentMeasurement Tokyo,

Summary . This' book  was. publishied, for. the. mew. comers io woerking “enviroment

measurement to introduce the basic analytical chemistry, which is the background of the
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measurements of the toxic substances in working envxronment 'I‘he bach co;mepts of
chemistry such as the penochcal propertles of atoms and stotchmmetry were descnbed in the
former chapters, Then, ‘in" the: latter chapters, the’ prmc1ples of the - analytmal methods
currently used or going to be used for -the. analysLs of the toxm substances were: described
such as gravzmetry. volumetry, spectrometry, X-ray analysis, chromatography, electroche-
mical analys1s, ‘mass spectrometry, airborne dust’ measuremient methods, snnple ‘real the
measurement methods and ionizing radiation measurement methods o ' '

"’Natwnal Institule of. Industr:al Heatth 21 1 Nagao 6—chome,
Tama- ku, Kawasakz 214 ja_ban

Tsutomu OKUNO
Spectral Measurement by an Optxcal Multxchannel Detector System

Annals Physiol. Anthrop. 3 (4): 319-322, 1984,

Summary An opt1cal multtchannel detector system detects whole spectra snnultane-
ously. Therefore it enables spectral measurement of. l1ght fluctuatmg rap1d1y m 1ntensty
or in spectral composition, which is d1ff1cult or 1mposs1b1e by ‘other means. ’

An optlcal multichannel - detector system’ 1neludmg ‘original computer programs has been
constructed and spectra of ultraviolet light from arc weldings have been measured by this
system.: Complicated spectra containing a great number of spectral lines have been -obtained,
which could not be measured before the development of optical multichannel detector

systems.

Department of Human Emuronmental Engmeermg, Nationai Institute
fIndustr:al Healfk, Nagaa, “Tama- m, Kawasak:, 214 ]af:an

Toshisuke MI WA * Kuchz SUZUKI, Tez‘jz KA WA GUCHI** Yo KA WAKAMI
Shinki OHTSU** * and Osamu DATE**%%

Reduction of Grmder Vibration by Balancmg
Industrial Health, 1984, 22, 59-74.

Summary Hand-transmitted vibration generated by a grinder is considered to be
harmful to workers® health.- At s, found that . balancmg a. grmdstone can“effect:.vely
attenuate VLbratmn 1f the magmtude and dLrectl.on .of - unbalance can be properly adjusted by
use of a field balance detector. An effective automatxc dynamxc balancer consxstmg of a
toroidal metal tube containing a number of steel balls whlch can c1rculate smoothly has been

Y
O

devxsed as ‘a’ pract1ca1 balancmg dev1ce

*National Institute of Industrmt Health, 21 1 Nagao 6 Chome, !
SO Lt o Tainaka, Kawasaki, Kaiagawa 214, Japan -
wfryu Co., 26-9-2 Kamiji Higashinari-ku, Osaka 537, Japan
whiE irachi Koki, 1060 Takeda Katsuie, Ibaragi 312, Japan
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Toshisuke MIWA, Yoshiharu YONEKAWA and Kazuo KANADA

Study on Dose-Response Characteristics with regard to Transient Vibrations
—Psychological and Physiological Effects of Pulsed Single Period Sinusoidal
Vibrations in Recumbent Men —

Environmental Research in Japan, 108-1—14, 1983, (Environment Agency)

Summary Shock vibration accelerations on the ground generated from a forging, a
piling, a commanding (breaking paved road surface) machine and a large steel ball (breaking
concrete-buildings) were recorded with a datarecorder in the field survey. From their
time and frequency analysis with a digital computer, pulsed single period sinusoidal
vibrations were adopted as the test signals for psychological and physiological experiments.
These pulsed vibrations were correctly gemerated on electro-dynamic vertical and horizontal
vibration tables with the help of a digital contoller constructed by a minicomputer. The
fundamental frequencies of the pulsed vibration were changed from 1 to 63Hz at octave
center freguencies and 100Hz,  Their vibration acceleration levels given to a subject were
varied in 7 steps from 0 to 30dB above the vibration sensation threshold which were
previously measured at various fundamental frequencies of the pulsed sinusoidal vibrations,
which is called a vibration sensation level.

Five step rating and magnitude estimation experiments were carried out for observing
the psychological effects on 10 subjects and 8 subjects respectively. The results of § step
rating and magnitude estimation indicate simple quadric equations to the vertical and
horizontal vibrations except their slopes are different.

Plethysmogram was observed by using these pulsed sinusecidal vibrations. ‘Their results
agree considerably with those of psychological experiments of 5 step rating, while the
vibration stimulus was increased by over 10dB more than those in the psychological
éxperiments.

Equal sensation was examined between two pulsed sinusoidal vibrations; the first one
given to the subject was the standard and the level of the second one was adjusted by the
tester following the response of the subject and on the two vibrations the fundamental
frequencies were different. Then, the fundamental frequencies of both vibrations were
shifted. This method is called “the floating reference method”. The frequency range
measured was from 1 to 100 Hz. Six.teen Hz was adopted as the standard frequency and
the equal sensation curve was determined at three different vibration acceleration levels.
The shapes of equal sensation curve are different depending upon the standard level at 16Hz
and in addition they are also different with the vibration sensation threshold curves.

We determine the representative equal sensation curves in the wvertical and the
horizontal pulsed sinusoidal vibrations. The both vibration curves are crossed at 8 Hz,
because the vibration thresholds for both pulsed sinuseidal vibrations show the same level at
8 Hz. From curves of the threshold and the equal sensation, the horizontal vibration below
8 Hz is stronger than the vertical vibration. On the contrary, above 8 Hz, the relation is

reversed.

National Institute of Indusirial Health Nagao 6-chome,
Tama-ku, Kowasaki 214, Japan
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