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Bo oz (FRAD) &b, LHHELOEROBENERD M, 1 BHEERRETSH -
foo THICH L ET OBNHABINEEEN LBEAE, OHERORD, DEMoMme &
b, 1EBERORDLRD I, O Lho2BBRUEITHT 2 FEAROREY, I
R EOZAL EBNNESER - B CFLI LRI EEL OIS,
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ME{LRBIZRTE, b b EEROMEPRRBEEROBAR LR L » TEEAHOEIE -
foiedh, WROEHEIUBEOR» EHBRELTVEEEALONT VS, Fi, BRIER
DHERE, SEPNRESKEREEEEAVAEN T AMEREELS T, BRIIL-
THRRP—HLEWVBEBEEVWI E bbb - TE R,

CORREESREEROSHEE I ESC bDEEL LML LY, EHEEBOWMAZE TR
FEEROSHTARMES OFMAERRORS 21T - fo

L {ESEHE 16 ~ 19 45, BHTSMERDHF A8 9:00 ~ 17:00 R 2¥ 13:00 ~ 21:00 @ 4 B EEF %
RELT, EERMBHOERK TR, E BOBE HBAo) -, BRERFZNEL
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MEERORRAEZEE LT, EcIE, SmcB0EoER - REEXL-T, 2R
B 7y b LR, BEB, BBl Tams —vEBI T Edhh o,

17 HM | iCEF38RETNT/ 29X

P -5 ¥ [ X' - Sasitorn Taptagaporn®*
CEEEKX - BR, HEilERERL - SRt

PEdEsgic B 5 VD THBAMOMINE by, BEHPHLL ERBORRES T « 27
L4 BEDOHAB<EMERNEFICOVWT, ChETEEL OBRHED D, CThoiRzT
/37 AT AHMI (ba—wyevv e 4 ¥s—7=—R) 2FL58WT, HED
A2 EPAEINLOYENRT & MECEEIRE S DML D >V TERITICRETL T
foo HRTSIRIZ, MRERED, HAEE, BIEHTH 3. HEOHEE - v 4 X, BIAKMERE
HBESAE Ch o S EMNINEREORMRE, BHREOCEREEN L LEBMICEHRT 2L
EMTE R, FERED O], HEOCHENEECSLEBS N, ORIDEDCRIE GREIRE
B) &b b ENREAE TS S C LRSI, EREILERICOWTE, HERERARO £
YT =7 o= FiXAEAROELEREIT L,

(AT %, 25, 1988, HCI International '89 at Boston, U.S. A.)
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(s RETEFR A E 2T

AR ERRSMAERE R TREEERET 2 HHT, 5 HMRMCHERL, (EERE
R, FRERE QOMBORF» 7Y —F 4 v/, a0y —D0EBHIK L 3EEROLA
PSR ET - oo SRR, RAROERNTITOU TV S 7 ) FHMITRERSE & Lic, H
R, BESRTRENET - ERr o, MR EOROMEID KL - TRESh D1
DRFAER -THY, BESEECL > THENAS (EERIRENKE L, (EERE,
REY, LHHNEOHRS S, fEEAM, BRMOEDNRE VL) BREEEEFICL
T F B DREATRE N,

(% 31 M EAARLELSR KT E)

19, MRHEREBRAC LT OHBEEOHE (V)
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HFRAEEOEATET 2RIBROERRIEELIRESZL 54, TRy - viC
bEET L EEMEFEOERTHR L, 5EE, BELEOEEEREITL, soicthitk-
THES N BEROBRZEOHAZ, S, BELEEZRUBEVLOOMR Y — » OR# 0+
~, FRFHEESAEFOBEL T 2 ERNEREB2 L EHNE L,

HOBATALHERE & U, WKL, mE (D &[EC 41, 9.7, 14,4, 20,9 mH.
0/401/min @ 4 4T, BLPNSOVEIHEFME Uiz, BEE VT4~ itk B3EE T 120
7w b THEO—FEEETH >/ BRECEERD, BEXLSOBFEIELTI»55%T
BBODOH 35 vzEs & dRIERL iz, EHh, BEREH, ZEMRHE PR 25
FHRPLDEFREF—y LI —FIRERL, Rt s—vFnvavz—9TRTLI,

B L SDEEE LTEE LA SNS &, RESMONSERFB TS Stevens DER %
Wil Thy, ERo~-R/ ZEHBOEE LAEABETZ 280 EELEL LN, CO
SNS TFHlis WA EROBRZEHOFTVEIIE, BIRHE SRS - FFREELOERE V&
B ER N & — v S B,

(Eur. J. Appl. Physiol., (&), 25630 H AEREMEFESRET E)
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HEBE AR TS 5,
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EEHER, SEEO Ny Y LEATROBERRRLEVWOR IV 2oz FLy, RVT
AFpooka, FrSr7enrdLyOIEFERY, BERORERRNE CE R -
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DI - 12, SREEBERICL S PS-DG ) #v — ool V&Y — s
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28, MIKERICKRIZTI VA FIOREE — IFEHERMK
B E B AK MR E-e M E-E Bk B
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FEERET 2 L EZ SN, COHIRIDEFRBEDOLICRIGT 52 EBKTET L,
TSRS ORI IO UV EIREEL, TAFMMEFRER T TR, BrohEt 58
WhhAEBLZIEMTELLTFRIZNS,

b7, HEEORRA~DHEE S 2154, [BROBERS ST EBKESICHRT 28418
MELPPATED, BHERBL THEOARET 3P0 TRERSDERIC>VWTOE
PEOESWITOREDNTHRVEEL OIS, TNTNOFHRORREZREED, REOR -7
HTAEETHERS S,

QT EMG, ELDEO>IVTI VA FAEREFRELES » POV THOBES
TaRdat, BERTaLAFR—I, TVAFO—NITATN, RAT7yFINIZF /=0
Fiyv, 75Rvo—4 rOHKMELT BT EHNTRENY, BNBUEOIERNHLE
TH5b,
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PRRIZCWED SN, Cr (VD ORY A EHEINZ oh 2 kElob 5T E2TRLTWS,
(Ind. Health, 28:9-19, 1990) '

3. EF UNRHOBERICLEMD a T » T80 DFHN
B & B/ B E #

EE&BICE F OV o RBBBENIES, )RR ESTR Gkt ) 0F v
I/THBEASuFARAr (MT) 2EELT, E2BOBHILCEGETEEELZ AT
b, LOR, BHTEDY v NI EFARTHEZENNkENLk TV VDY vy 0D E
HEINTETWAES (Cd ® Zn &) HBROMbot, TDF o713 YBRAE 42 CR 45
Cie1-3HEH LT THEPDICARMEHBENSE, TOIELD, ThHOESTFEDY
YNy EEY a2y s sy vy (HSP 70, HSP 90) T A5 EEBbih s, HSP 70 2%
Licd v ok b ENRTREZRT L 0vbh, HSP 90 B2 b LR idfid 3400 R 7
24 F ek NEVOERIEARREERTHZEBEINTVSE, MT QELSEBOEMEN
ABDIRIC>TWBEELLNTEBY, HSPs & & bithAEify A7 o2 LTV 5
Lo TNODY VNI BEVENE=5) v itB 3 3BEL LToFHAESTIRSh 2,
(R 63 FIAAL{LFLRERERTFE)
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BESRBOLEYFHT=2 ) v /i5E L LTEATHS A1), ChiBiEr oBEICRES
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HOAZHORE « BEIC > VWTRTF L, BANGHEEE LTEESBE I L 2HEICLER
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BREEHET T o — 7/ BAOHAEAE L, CORE, BIGHEFOF » V7T —HB50iE—
GG IOEOTECEENEAORKAE T RE (L, RUILEATTHEORTLH
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Yy IERE LTOBEEERND TV FETD 5,

{312 B AR FHEYFERFR )

32 AHOFFHRA —NOBEEFENHER
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Bk s MT OREMERSh TV A, BHEREOREFRE L THIMERS BHIE
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RS o P EEV, KBHEHKEANLR, BBy VORI DERL, MT - I
REBAERICBEL, fOPREEETHREECRELAREORSZAEL THE L. M
o MT &3 RIA k&b, MT — I OFEMEEEFENERE xanthine-xanthine oxydase (XOD) -
cytochrome C Ric & DHIE Lo £ DR, MT — 0 BKREHE A b LR, HHxs /s~
N AGML OREAEEICMFIL 72, KEWEZ + L 2AAHM AGML EF NV TRERE
MT Q& MHRITED SNEh 2T, T 5T, MT~ I i in vivo TORFMAFRET,
XOD Ric &k DEESNEUHBEEHEE L, BLholih»s, BEZIhMT & AGML
Kk D RET ZEMBREEMNET S LI VIREOREITEIMT 3 T LSRR E i, A

——



FRAEN ¥, S 1, Dk, ZMEEsh, BLUESR (RA-#), KANED (Zdh)
FEEREOERWMETH B,
( BABPEL 109 FELICTHRE)

33. EEEMERICBIIASOFFRS VY v RIBOKRE
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SHE (BRUR) cbRHEhic, 2 TAREE»S, TOMT ~RIARTRIET 39 ~
¥y O R ERS T, WILEMN MT ORREEICEE L T, 7o — vihilE, K0T
Sephadex GThlkc k34 Ny o= b #7374 —icd b, WAMWMT T, HHELESS
FERO EGPRIBE . B Choolaotics W TRk th s,
{(—#iconwTid, 1989 ERAFEERELSBICTRR)

34. DNA FEZE®D in vivo BHEOHE
— Ik AMEZSHE (SCE ) @ in vitro H& in vivo HEOHES

AR X

AT — DNA I T 2 EEHERTHEERIET 2 D BLAOHEMETI STV
3%, RECEET 2AENHEK L TRREESS 3LV R EERT Y TR, BE
DRETOE BT L OREREEMERT pERNICRET 5 LARTELNE, T0
BIRT in vivo OXik (HMEMPREBEBIMIEE) 3 in vivo O (BWOEKRTO) &ik%
EOBRERMICRBT 2 EMNTEL DIV ILENS 2, RFE TR, DNABEEH %,
in vitro (#%5#, —S9mix F/4& +9mix) &, in vivo (=¥ REL SA) TR ER
&, TOH in vitro DML in vivo ORUTHEREN S SCE oFEEENFhAEL



2o Mitomycin C & Cyclophosphamide % FM3A fifdic/EH & & ERTIE, fEER
in vitro T in vivo THEIL & iz DNA BEEiCH L CERMNC SCE 2FF L. O
T &z, DNA ME® in vitro HOBEEM%E in vivo EOREME & BT 5 & L WA HER
THBEIEERLTV S,

(—#% 13 F A ARBEREFLTHRE)

35. HELIKSRIC & BIMBHIKOZE
v AR DR D E—

= &% g =k A F E - B OESRET
CHTA - B, TEREh

(B oK EEER ST 3 &iickd, 7a—-XFao=—0 ICR v v RHiEius
EHUTE LY, WROHZT Y ATRENEFETEN -7 (Ind. Health, 28, 21, 1990)
U L i bkERic & 2 REOBE 2T 2 2 niciMRv v AEHVWRZTH
BHLEVWOT, SERSHEMFE<y REER LI, BRI ICR »oEIShiSHiR L EOfM
3SHHOE 8B~ v A OVWTRE L 7o HRSNHHBEOBUR S L UHEHE» 5,
B, ER L CERGECOBS hi, SE0oRRTERGHHR -y 2AERET2 I EMT
x0T, THOERVTHRIELNEFOBIANTHEE B ) SROBESHFE N2, MAT
BETFRTIC L 0, B4 ¥R 3 BETOMESTHEE X -7, (Exp. Animal #R$)

3. FEK=FotEHORKUSE

F & & - H F —88 B — H

EEH- P o (LAWREA OHREEL, ABREEShTWS, T0E BHERROHE
= b o{tATH B0, EREN FEMET ZERED TOTV, Lis VERREMEY
B X NEDIEWESEO S B, Salmonella typhimurium 23 LA 7 b OERFEZ
FTWELHBIOT, £0HbOROLORBIELRT 20 ORMHBRIRET -~/ %
THEREOLHOLHFRERN Lk, BL/i{bA¥iE, m- KU p-Dinitrobenzene,
1, 8, 5-Trinitrobenzene, o-, .m-, p-, KU 3, 5-Nitrobenzylchloride @ 7 f&T,



1~500me/ke% 7 » PICETHRS L 1 BEHBIEHRL o m-Dinitrobenzene Ik TF i

p-Dinitrobenzene OSMEM THTAIAE SN, hoBSHTIRONE,L >, &
RIS T2 p - Dinitrobenzene B¢ 3, 5- Nitrobenzylchloride THIHIASEH Shizds, fth
OREB TR LS DL - oo BRI IERESINE FRAEIROER, KRV
IR o PREEHAMAS m -, p-Dinitrobenzene FEBERSFED NI XEHcBLTH
R ORIAEHE VL TOAMTHRTRD ENLH, FRCO VW TREEDPTSH S, 5
¥ OH T m-, p-Dinitrobenzene K U¥ 3, 5- Nitrobenzylchloride DIFIZ A TA -
tro Uin LGSR SRSHATORANEL, TAMSEREEHLTHITRENEL LN
B AEREHE A RBEERFEOREETITETH 2,
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KTRITVOT, bz vEEECHT IEMENE =S ) v 7 E L TEL 3 A REESRR =
NTE7, LBLRASHhE LIy DT —MEFH o- 7 L/ — A& LTRPHH# S h
%icth, % OFRHERE & FEROMTHET RERE NS 5 LEL LMD, L TSER
P EIY—H5AEMANIGC/MS itk BERE (50ppm HT) bz yREBEFEDORH
0-7 LY — NOREEIC DO TRE 51T -7, Nukol # + ¥5 ) =2 5 2Z2H 0/ GC/MS
L ARER=R 757 AV VEEERY, BRBHE (m/e)TT72/ -, m/e 108 T Vv
V=, m/e 12 T2-BEUA-2F V72—, BEAEH, m/e 136 T = = VBT
YrE=y—L, EBL#o, m/e 108 TRELL o-27 LV — A OFEEHRE 0.01—
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3. Collected Abstracts from the Publications in 1989

1  Ayako SUDO
Circadian Variation in Urinary Adrenaline Levels in the
Rat after Swimming Exposure
Industrial Health, 27, pp 135—139, 1989

Summary To evaluate long-term effects of siress on cgtecholam'-ine 'excretion,
circadian variations in urinary catecholamine levels in the rat were examined during
one week after 4-hour exposure to swimming,  Adrenaline and noradrenaline levels in
the rat urine were markedly increased immediately after the cessation of stress exposure,
while dopamine showed a moderate increase. Mean adrenaline levels in the light period
decreased rapidly on the 2nd day of recovery, but, thereafter, the values remained
elevated till the 7th day, whereas the levels in the dark period were almost completely
restored on the 3rd day. Noradrenaline excretion returned to normel within 15 hours.

It is considerd that recovery from intense stress takes at least one week, suggesting
that recovery from stress is an important factor in evaluating the effects of stress.
Department of Industrial Physiology,
Natr?onal Institute of Industrial Health,
6-21-1, Nagao, Tama-ku, Kawasaki-214, Japan

2 Toshio KAKIZAKI
Assessment of Mental Workload on Older Workers during
Performance of a Calculating Task
Ind. Health, 27, 101—108, 1989 . \

Summary  Twenty-four healthy male clerical workers (50—59 years of age) in an
automobile manufacturing plant performed as accurately as they could a calculating
task consisting of the addition or subtraction of two 2-digit numbers at five grades of
task load for 5 min each.

The workers’ work capacities were inferior in speed but not in precision to those of
male students determined previously. The resting levels of occipital midline beta-2
(Oz B:) amplitude were significantly lower for the workers than for the students. The
workers’ mental workloads were objectively shown to be lighter than the students’ based
on a significant difference between the percent inecreases in Oz 8. amplitude over resting
levels.  The workers' subjective mental workloads assessed by subjective rating of task
difficulty (SRTD) were lighter than the students' at higher task loads. From the trend
that there was no undue rise in either SRTD or percent increase in Oz 8: amplitude, it



was judged that no task load could induce excessive mental workload on workers.
- Department of Industrial Physiology,
National Institute of Industrial Health, Kawasaki

8  Norito KAWAKAMI" , Takashi HARATANI? ,
Tetsuya KANEKO® and Shunichi ARAKI"
Perceived Job-stress and Blood Pressure Increase
among Japanese Blue Collar Workers :

One-year Follow-up Study
- Industrial Health, 27, 71—81, 1989

Summary To investigate the relationship between job-stress and blood . pressure
increase, 373 male blue collar workers without hypertention were followed for one year.
5 kinds of perceived job-stress were assessed by means of mailed guestionnaires.
Stepwise multiple regression analysis was conducted to examine significant determinants
of blocd pressure increases during follow-up. Job-stress due to complicated machine
operation was found to be a significant predictor of diastolic blood pressure increase
independent of other significant factors, i.e., systolic and diastolic blood pressure at the
beginning of the follow-up, age, total serum cholesterol, alcohel consumption, type A
behavior and family history of hypertension. Job-overload, physical discomfort, human
relations and job-dissatisfaction, on the other hand, bore no significant relation to
systolic and diastolic blood pressure increases. The results suggest that the use of
production machines involving complicated operations and newly developed technology
might be a risk factor for high diastolic blood pressure.

) Department of Public Health, Faculty of Medicine, University of Tokyo,
. 7—2—1, Hongo, Bunkyo-ku, Tokyo 113, Japan
2) Nuational Institute of Industrial Health
21— I, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan
3 Department of Environmental Health,
School of Health Science, Kyorin University,
476, Miyashita-cho, Hachiouji 192, Japan



4  Shin-ichi SAWADA
Analysis of Thermoregulatory Responses of Resting of Older
Men under Different Ambient Temperature Conditions
— with Special Reference to the Skin Temperature
Distribution and Thermoregulatory Behaviour—;——
The 13th Symposium on Man-Thermal Environment System
7 (Sapporo 1989) - .

Summary In an attempt to élucidate the thermoregulatory characteristics -of the
aged persons, the skin temperature, distribution and thermoregulaiory behavioural
responses of older men were experimentally observed under three ambient temperature
conditions of 20°C,25°C,and 30°C in comparison to those of male students.

The subjects consisted of 5 older men (54—172 years old) and 6 young male siudents
(21—24 years old). The subjects kept rest quietly on a chair for 30 minutes in one room
conditioned at 25°C. They then moved to another temperature-controlled room, and
were randomly exposed to each of three temperatures of 20°C,25°C,and 30°Cfor 60 minutes.
During the experiments, they wore a short-sleeved T-shirt, shorts, and briefs, and were
sitting on a chair quietly.

To exam_ine the skin temperature distribution, the skin surface temperatures at 42
different sites of the body were measured by infrared thermometer. As an indirect inde
x of thermoregulatory behaviour, the subjects were asked whether they would. want to
keep room. temperature higher or lower, to be clothed more heavily or lightly, and to
have a hotier or colder drink. - The vote of thermal sensation and the measurement of
oral and mean skin temperaturs were also conducted. These measurements were made
in a steady state 60 minutes after the beginning of each exposure.

Under every temperature condition, there were no marked differences of oral and
mean skin temperatures and vote for thermal sensation between older and younger men. -
At 30°C, there was a tendency for skin temperature over the body surface to be fairly
uniform in both groui)s. The warmest areas were the face and hands and fingers; the
coolest, the upper limbs and lower limbs. But the dilference between the coolest and
warmesl surfaces was about 3.5°C.  And there was no difference in the pattern of this
skin temperature distribution between older and younger men. Below 25°C, larger
temperature differences began to appear among the face, upper and lower extremities.
And at 20°C these differences might be as much as 11°C. - Furthermore, in some regions
of the body (upper and lower arms, lower legs) the older subjecis showed significently
lower skin temperatures compared to .the younger subjects, who showed a marked
indivisual difference in the skin temperatures of hands and fingers..

A multiple regression analysis revealed that in both younger and older men thermal
sensation was closely correlated with mean skin temperature but not with oral
temperature. However, it also showed that the thermoregulatory behavioural responses
of younger men were correlated with mean skin temperature rather than with oral
temperature, but that those of older men were influenced by oral temperature rather
than by mean skin temperature. These results suggest that thermoregulatory behavioural
responses of older men might be affected and triggered by & change in core temperature



rather than by a change in skin surface temperature, in contrasi to younger men:
Nattonal Institute of Industrial Health

5  Susumu SAITO*, Kazuo ISHIKAWA™*
and Toyohiko HATADA™*
Physiological Evidences of Superiority of Positive Type CRT
among Information Displays |
Work with Computers:QOrganizational, Management, Stress and Health
Aspects, edited by M. J. Smith and G. Salvendy.
Elsevier Science Publishers B. V., Amsterdam, 536 —541,' 1989

Summary This study was an investigation of human visual functions while viewing
various kinds of information displays which have been widely used for most business
nowadays. From the ergonomic aspects of pupil function of the eye, positive type CRT
(dark character on the light background) was better than the negative one. It was
also ﬁroved that the velocity of lens accommodation was higher while viewing the
positive type display than that while viewing the negative type one. Types of display
were arranged according tc the velocity of lens accommodation in the following order
(from high to low) ; positive type CRT, negative type CRT, PDP, LCD with back light
and LCD without back light.

*National Institute of Industrial Health, Nagao 6, Tama-ku, Kawasaki
**Tohkyo Institute of Polytechnics, liyama 1583, Atsugi

6 Kenji IBI*, Susumu SAITO"" and Yasuyuki YAGINUMA***
- Experimental Studies on the Influence of Astigmatism
on Eye Accommodation
Acta Soc. Ophthalmol. Jpn. 93, 28—34, 1989

Summary The influence of astigmatism on eye accommodation was studied by
means of a cathode ray tube (CRT) screen as a visual display terminal. Experiments
by using of an infrared optometer and a personal computer ascertained that the artificial
astigmatism over 1. diopter induced effects on the visual accommodation system of
subjects in the age group of twenty, decreasing the coniraction velocity of accommodation,
prolonging the settling time of accommodation and increasing the amplitude of
accommodative fluctuation. Even if the visual acuity is fairly good with mild astigmat-
ism, astigmatism need to be corrected for preservation of eye accommodation for VDT
work in the young age group.

*Dept. of Ophthalmol., Univ. of Occupational and Environmental Health
**National Institute of Industrial Health
***Dept. of Ophthalmol., Fukushima Medical College



7 Kazuo KANADA*, Susumu SAITO' and Kenji IBI™*
Effects of Artifacts on the Frequency Characteristics
of Accommodative Fluctuations
Folia Ophthalmol. Jpn. 40, 1551— 1555, 1989

Summary The effects of artifacts, such as blinks, on the frequency characteristics
of accommodative fluctuations were investigated. In ‘the analysis, fluctuations were
regarded as random signals and power spectra were computed by an FFT signal
analyzer. Signal with artifact, signal with artifact deleted and artifact alone were
processed respectively.. As well, 16 power spectra were averaged o emphasize the
common components and deduce the influence of rare ones.

The region where the signal power was overestimated depended on the fundamental
frequency of the artifact. The effects of artifacts were deduced by averaging; frequency
characteristics showed a clear tendency. The virtual frequency characteristics of
accommodative fluctuations can be estimated by replacing an artifact by a horizontal
line; the effect of the replacement is very slight.

*National Institute of Industrial Health
** Department of Ophthalmology, University of Occupatwnal and
Environmental Health

'

8 Kenji IBI, Shmobu AKIYA*, Hiroshi SAKAMOTO?",
Kazuo KANADA®", Susumu SAITO**
and Yasuyuki YAGINUM T
Power Spectrum of the Resting Position of Accommodation
at Various Luminance Levels
Folia Ophthalmol. Jpn. 40, 1556— 1561, 1989

Summary The study was to find the influence of various luminance levels on the
refractive state and power spectrum of sccommodative fluctuation in the resting of
accommodation. The resting position of accommodation was examined at the following
luminance levels: 0, 40x(0.25)%, 40%(0.25)°, 40X (0.25)*, 40X (0.25)* and 40 foot-lamberts.
The refractive state was measured by an infra-red optometer and a personal computer.
The power spectrum of accommedative fluctuation was measured by an infra-red
optometer and a signal aralyzer. Luminance level was found to have no influence on-the
refractive state or power spectrum of accommodative fluctuation in the resting position
of accommodation.

Department of Ophthalmology, University of Occupational and
Environmenial Health
**National Institute of Industricl Health
***Department of Ophthalmology, Fukushima Medical College



9 Yasuko ITOH*, Yoshio HAYASHI", Ippei TSUKUI**
and Susumu SAITO**”"
Evaluation of the Heart Rare. Variability as a Measure of
Pilot Mental Work Load

60th Annual Scientific meeting of Aerospace Medical Assocuation,
Scientific Program, p.18, Washington, D.C., 1989

Summary The study ascertained the strong correlation between the spectral power
of cardiac interbeat intervals in about 15 beats region (about 0.1 Hz} and subjective
ratings. This H.R.V, spectral power changed rapidly with the shift of the state during
the flight. 1t was considered that range of H.R.V, spectral power was reliably sensitive
to the change of subjective mental workload. ‘Eletrocardidgram was also easily measured
without interruption of the operations. It was recommended from the study that H.R.V.
spectral power be one.of the most useful measures of pilot mental workload.

"Faculty of Science and Technology, Keto University
“*Japan Aero Medical Research Center
***National Institute of Industrial Health

10 Eiji YOKOYAMA™, Hideki GOTO*, Kiyoyuki KAWAI
and Hiroko KYONO
Mechanical Properties of Rabbit Lung with Edema Caused
by Exposure to Ozone
.. Environ. Patho. Toxicol. and Oncol., 9, 95— 108, 1989

Summmary  Rabbits were intermittently exposed to ozone (Q:) and the mechanical
properties of their lungs were studied in order to know details of ventilatory functions in
lung injuries caused by this gas. The lungs of rabbits exposed to 2 ppm O: for 6
hours daily for 3 days showed the earlier stage of edema, and tended to trap air as
distending pressure was lowered at the measurement of volume-pressure relationship.

In this group of animals, dynamic compliance decreased, pulmonary flow resistance
increased, and flow-volume curve obtained by forced deflation showed a definitely altered
slope with reduced flows at the latter part of descending limb. On the other hand, the
significant change observed in rabbits exposed to 1 ppm Q. for 6 hours daily for 7
days was only the increase in pulmonary flow resistance: the extent was similar to that
observed in the former group of rabbits, Light-microscopical study for the airways of
Os-exposed rabbits revealed varying degrees of epithelial damages and submucosal
edema in the large airways and in terminal and respiratery bronchicles, and thickening
of alveolar walls in the proximal alveolar ducts, being much more evident in the former
group. . .

Department of Experimental Toxicology,

Nuational Institute of Industrial Health, Kawasaki



*Department of Industrial Health,
“The Institute of Public Health, Tokyo

11  Heihachiro ARITO", Iwao UCHIYAM
and Eiji YOKOYAMA™"
‘Acute Effects of Ozone on EEG Activity and Heart Rate
In Rats.
V International Congress of Toxicology, 166p 16—21 July 1989
Brighton, England |

Summary  In an attempt to explore extra-pulmonary effects of ozone, acute effects
of ozone on the central nervous systém and heart rate (HR) were investigated with the
rats which were chronically implanted with electrodes for recordings of cortical EEG,
neck EMG and ECG activities. Three groups of the rats were exposed to 1.0 ppm ozone
for 3 hrs, 0.5 ppm for 6 hrs or clean air for 6 hrs as control. The exposures were
repeated for 4 consecutive days. EEG, EMG and ECG were measured for 6 hrs from
the exposure onset. Power spectral analysis of parietal EEG showed that:1.0 ppm ozone
reduced the EEG amplitude. HR and amount of time spent by paradoxmal sleep (PS)
were reduced by ozone exposure depending on ozone concentratlon Both the reduced
EEG amplitude by 1.0 ppm ozone and the suppressed PS by 0.5 and 1.0 ppm ozone
recovered within 1 hr after the exposure cessation, while recovery from the reduced HR
took more than 24 hrs. Those ozone-induced changes in EEG amplitude, PS and HR
did not occur during 3rd and 4th exposures, indicating rapid adaptation to ozone.

Intraperitoneal injections of atropine and ascorbic aecid during the ozone exposure
lessened the ozcne-induced reductions of EEG amplitude and HR. Mechanisms
underlying those ozone- induced changes will be discussed.

"Natl. Inst. Industrial Health, 6—2i—1, Nogao, Tama-ku, Kawasaki 214 Japan
"*The Inst. Public Health, 4— 6 -1, ShII‘OkGTIE-daL, Minato-ku, Tokyo 108, Japan

12 Yasutomo SUZUKI _ ‘
Synergism . of Ascorbic Acid and Glutathione in the
Reduction of Hexavalent Chromium In Vitro
Industrial Health, 28, 9—19, 1890

Summary  The reduction of 204 M hexavalent chromium [chromium(VID Jin single-
reductant solutions of 0.02— 2mM L-ascorbic acid (I-AsA} or 2mM reduced glutathione
(GSH), and in mixed solutions of 2mM GSH containing L-AsA of the above-described
concentrations was Iinvestigated at physiological pH (377C). The reduction of
chromium (VI) in the L-AsA solutions of higher concentrations showed pseudo-first-
order kinetics in a single phase with respect to chromium(VID). In the lower L-AsA con-



centrations, psuedo-first-order processes appeared only in an early stage of the reaction,
The reduction in the GSH solution was characterized by a two-phase process. In the
first phase, which appeared in very short duration, the reaction rate was much higher
than that in the second, but resulted in a decrease of only 7 % of the initial chromium{VD)
level, The second phase showed the main process of the reduction. This indicated
pseudo-first-order kinetics.  The half-life values of chromium (VI) depended on the
initial levels of the reductants and ranged from seconds to hours.. The chromium{(VI)-
reducing ability of L-AsA was markedly higher than that of GSH. In the mixed solu-
tions of L-AsA and GSH, synergiétic effect on the reduction of chromium {VI) was
observed, especially in earlier stages of the processes. The synergism was more conspic-
uous in the mixed solutions containing lower L-AsA levels,

These results suggest that although AsA possesses higher reducing ability than
GSH, their coexistence is of importance for the reduction of chromium{VI) in biological
systems because of their synergism.

National Institute of Industrial Health
21—1, Nagao 6-chome, Tamahu, Kowasaki 214, Japan

13 Kenji IWASAKI
Biological Exposure Monitoring of Methyl Bromide
Workers by Determination of Hemoglobin Adducts:
Industrial Health, 27, 181—183, 1989 '

Summary To examine the effectiveness of hembglobin adduets as a biological
index of exposure to methyl bromide (MB), S-methylcysteine in hemoglebin in MB
workers and non-MB workers was determined as the hemoglobin adduct. MB workers
consisted of 14 personnel of a MB manufacturing factory. The blood samples were
eollected during a legally mandated special medical checkup in which none of these MB
workers had any positive medical findings. Workplace air monitoring carried out prior
to this medical checkup revealed environmental MB concentrations lower than 2 ppm at
almost all of the measuring spots. However, almost all of ME workers had higher
values of hemoglobin adduets than non-MB workers.

National Institute of Industrial Health
21—1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan
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14 Takeshi HONMA
A New Method of Testing the Effects of Drugs
and Chemicals on the Central Nervous System

2 nd Meeting of the International Neurotoxicology Association,
Sitges, Spain, May 22— 26, 1989

Summary In evaluating the pharmacological and adverse effects of drugs and
chemicals on the central nervous system (CNS), systemic administration or inhalation ex-
posure of experimental animals has been performed in almost all experiments. In these
experimental procedures, it is difficult to exclude effects on the peripheral nervous
system and on other organ tissues. Some attempts at direct administration to the brain
were made, but a stable and continuous supply of test compoundé was difficult,

We tried administering test compounds into the brain with simultaneous sampling of
brain substances in freely moving rats using microdialysis probes. With this technique,
we succeeded in intracerebrally administering a dopamine (DA) agonist and a DA
antagonist. Apomorphine reduced catecholamine metabolites, and haloperidol increased
these substances in the brain perfusate,

Methyl bromide (MB) is widely used for soil fumigation, etc. This compound 1s
known to possess potent toxicity with respect to the CNS. In previous papers, we
reported changes in the brain content of neuroiransmitters and metabolites accompanying
behavioral changes in rats following MB exposure.

In the present study, we continuously administered MB directly into the brain of the
rat with simultaneous sampling of neurotransmitters and metabolites.

Department of Occupational Diseases, National Institute of Industrial Health,
6—21—1, Nagao, Tama-ku, Kawasaki-214, Japan

15 Hiroshi TSURUTA .
Skin Absorption of Organic Solvent Vapors in Nude Mice
in vivo
Ind. Health, 27, pp37—47, 19589

Summary Nude mice each attached to a respirator to avoid pulmonary uptake
were exposed in a glass exposure chamber to 200, 1000 or 3000 ppm of benzene, toluene
or tetrachloroethylene (perclene) for 2, 4 or 6 h. The animals were killed at the end of
the study and amount of each solvent retained in the whole body was determined by gas
chromatography. Skin absorption retes were calculated from the amount retained in
the whole body using the single compartment model (elimination rate constant) obtained
in a previous experiment. There was a linear relationship between the amount of skin
absorption and exposure time, and also a linear relationship between the skin absorption
rate and concentration of exposed vapors. Skin absorption of solveni vapors occurs by
passive diffusion as defined by Fick’s law., The skin absorption coefficient (em/h) of



each solvent vapor was calculated by dividing the skin absorption rate by exposure
concentration; the values were 1.24 for toluene, 1.00 for perclene and 0.619 for benzene.
The coefficient may be useful for evaluating the amount of skin absorption\ of solvent
vapors in the work environment. The amount of skin absorption (ng) was calculated
by multiplying the skin absorpiion coefficient (cm/h), concentration of solvent vapor
(ng/cm®), exposure time (h) and exposed skin area (cm®).
Department of Oceupational Diseases,
National Institute of Industrial Health, Kawasaki

16 Hiroshi TSURUTA
Dermal Absorption
Proceedings of United States-Japan Cooperative Seminar on

Biological Monitoring, Hawaii, 1989

Summoary Mechnism of dermal absorption, Methods for measuring dermal
absorption (Disappearance of & substance from the skin surfdce, Measurement of
substances in blood and excreta, Measurement of body burden), Measurement of dermal
absorption of liquid solvents, Measurement of dermal absorption of vapors, Evaluation
of dermal absorption in the work environment, Factors affecting dermal absorption,
Prediction of dermal gbsorpticn on solverts, and Criteria for dermal absorption potential
are descrived. The gquantitative evaluation of dermal absorption in the work environment
is emphasized as an important fecotr in order to establish the safety criteria for work
operations. :

National Institute of Industrial Health,
21—1, Naguao 6-chome, Tama-ku, Kawasaki 214, Japan

17 Hiroshi TSURUTA
Skin Absorption
Occupational Health Review, Vol 2, No.l, 14—26, 1989

Summary Recent developments in the skin absorption of chemical substances in
industry, especially organic solvents, are reviewed, and the skin absorption rates from
the vapor and liquid phases in humans and animals exposed in vivo and of their excised
skin in vilro are summarized. Evaluation of amounts of skin absorption of organic
solvents in vivo are discussed using a mathematical model using the skin absorption
coefficient for the vapor phase and the skin absorption rate for the liquid phase, and
recommendations for future research of organic solvents are proposed based on the
relationship between these chemical-physical properties and these skin absorption rates.

National Institute of Industrial Health,
21—1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan



18 Hirotomo YAMADA", Shinsei MINOSHIMA®**,
Shinji KOIZUMI*, Masami KIMURA""
and Nobuyoshi SHIMIZU***
Cadmium-Induced Synthesis of Metallothioneins in Human
T and B Cell Purified by a Fluorescence Activated Cell
Sorter
Chem. Biol. Interactions, 70, 117—126, 1989

Summary Human peripheral blood lymphacytes were reacted with fluorescein-con-
jugated antibodies specific to T -or B cell surface antigen and fractionated with a
fluorescence activated cell sorter. The isolated T and B ¢ells were examined for their
capacity to synthesize metallothioneins (MTs). Analysis by gel electrophoresis .indicated
that both T and B cells were able to produce MTs in a Cd**-inducible manner, suggesting
that both cells types have a mechanism of protection against Cd®* toxicity.

*National Institute of Industrial Health, Tama-ku Nagao 6, Kawasaki 214 -
" Central Institute for Experimental Animals, ] ]
Nogawa 1430, Miyarnae, Kawasaki 213 :
""" Department .of Molecular Biology, Keio University School of Medicine,
Shinjuku-ku Shinanomachi, Tokyo 160

19 Hirotomo YAMADA®, Shinji KOIZUMI', Masami KIMURA®",
and Nobuyoshi SHIMIZU***
Reduction of EGF Receptor Levels in Human Tumor Cells
Transfected with an Antisense RNA Expression Vector
Experimental Cell Research, 184, 80—98, 1959

Summary An expression vector was consiructed from part of pSV2neo with the
3'-Clal fragment of the epidermal growth factor (EGF) receptor ¢DNA ' inserted
in an inverted orientation downstream from the human metallothionein (MT) Ila
promoter.  The human squamous carcinoma cell line NA, 7whic.h overproduces EGF
receptor, was transfected with this veétor and selecte_d for resistance to the neomyecin
derivative G418. One of the stable transfectants had a 90% reduction 'in cell-surface
EGF receptor in response to ZnSQ.4. The nascent EGF receptor peptide was also
decreased with concurrent induction of MT mRNA. These data suggest that the .
antisense transcript regulated by the MT promoter inhibits the expression of the enﬁogen'ous
EGF receptor genes. Although no transcripts from the antisense gene were detected, the
results indicate that transfection with the antisense vector provides & technique by whith
to modulate the number of EGF re_ceptoré on the cell surface of squamous cellcarcinomas.



*National Institute of Industrial Health, Nagao, Kawasaki 213
**Central Institute for Experimental Animals, Kawasaki
***Department of Molecular Biology, Keio University School of Medicine,
35 Shinanomachi, Shinjuhku-ku, Tokyo 160

20 Hirotomo YAMADA
Studies on Development of a Method to Evaluate Effects of
Enviromental Pollutants on Human Peripheral Lymphocytes.
Enviromental Research in Japan. 88, 1~14p, 1988

Summary When 10 M cadmium (1 ppm) was used as a model hazardous
substance,® S-cystein labeled protains in lymphocytes were increased 4-5 times. The
proteins were identified as metallothioneins (MTs) that worked for detoxication of heavy
metals, Though lymphocytes consisted of B and T cells whose function were greatly
different from each other, cadmium induced same amounts of MTs in both cell types.
This suggests they can be treated as one group. A cadmium concentration in blood of
occupationally exposed workers was reported to be 9.8% g/100g with a range of 2.2Tu g
/100 g. This suggests blood cadmium is hardly elevated to 3u4M (300ppb).  The
concentration used for induction {104 M) was higher than the reported value in the
exposed worker's blood. But studies in progress are expected to enable us to detect MT
synthesis in responce to the physiological concentration of the metals.

The new developing method in this report tries to monitor protein synthesis in human
living cells, 'lymphocytes. This will prbvide new imformations about effects of hazardous
chemicels inside the cells and will complement conventional methods.

Department of Occupational Diseases, National Institute of Industrial
» Health, 6-21-1, Nagao, Tama-hu, Kawasaki-214, Japan

21 Junzo SAEGUSA, Yoshikuni TANIOKA®,
- and Hitoshi KOIZUMI"
Massive Endometriosis in Two Rhesus Monkeys
Exp. Anim. 38(3), 275—278, 1989 |

Summary Massive endometriosis was found in two rhesus monkeys during a
chronjc toxicological experiment. These cases had metastatic lesions in lymph nodes in
addition to the foci on the serosal wall of pelvic organs. Invation to the intestinal
mucosal layer was also noted in a case. These observation indicated that endometriosis
in the rhesus monkey might behave like a malignani necplasm.

National Institute of Industrial Health, 6-21-1, Nagao,
Tama, Kawasaki 214, Japan



*Central Institute for Experimental Animals, Nogawa 1430,
Miyamae, Kawasaki 213,

22 Junzo SAEGUSA
Cumulative Effects of 1 ,2-Dibromo- 3 Chloropropane (DBCP)
on Kidney and Testis
Industrial Health, 27, 49—58, 1989

Summary Male rats were repeatedly given 1,2-dibromo-3-chloropropane(DBCP) at
10, 30, or 100 mg/kg twice a week for 12 weeks and were examined pathologyeally at the
12th, 24th and 36th week. DBCP produced primaly lesions in kidneys and testes dose-
dependently.  The renal lesions were the lining of the proximal tubules in the outer
medulla by enlarged, occasionally giant, epithelial cells. Testicular lesions were the
atrophy of the seminiferous tubules. These lesions were qualitatively and quantitatively
similar throughout the experiment. The results indicated that repeated exposure of
relatively low doses of DBCP produced irreversible lesions in the kidney and testis, and
that the effects on these tissues may be cumulative.

National Institute of Industrial Health,
21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan

23 Tsuyoshi KAWAKAMI®, Takehito TAKAN
and Ryuichiro ARAKI**". -
Enhanced Arrhythmogenicity of Freon 113 by Hypoxia in
the Perfused Rat Heart | |
Toxicology and Industrial Health, vol. 6, 1990 (in press)

Summary  The interaction of Freon 113 (1,1,2-trichloro-1,2,2-trifluorcethane) and
hypoxia on the heart c¢onduction system was studied using electrocardiographic
monitoring of isolated perfused rat hearts. Freon 113 (0.2 mM) alone elicited significant
atrioventricular conduction delay (p<{0.05) and heart rate decrease (p<C0.01), and these
were significantly enhanced by hypoxia (75% oxygen decrease), for instance, resulting
in 2:1 AV block. The data suggest that arrhythmogenicity of Freon 113 on the heart
conduction system may be synergistically enhanced by hypoxia.

*Department of Experimental Toxicology,

Nutional Institute of Industrial Health, Kawasaki
**Department of Public Health and Environmental Science,
Tokyo Medical and Dental University, Faculty of Medicine, Tokyo

“"Department of Hygiene, Saitama Medical School, Saitama



24  Yutaka MOTOHASHI", Tsuyoshi KAWAKAMI'",
Yoshihumi MIYAZAKI***, Takehito TAKANO™**"and
Wichai EKATAKSIN*****
Circadian Variation in Trichloroethylene Toxicity under a
12 : 12 hour Light-dark Cycle and Their Alterations under
the Constant Darkness in Rafs '
Toxicology and Applied Pharmacology, 1990 (in press)

Summary In order to investigate circadian variation in the acute toxicity of
trichloroethylene (TRI), TRI (1.2 g /kg weight) or saline was injecied intraperitoneally
into a total of 88 male Wistar rats at four circadian stages (3, 9, 15, 21 clock hour)
under two different lighting regimens i.e., a 12: 12h light-dark cycle (LD : Light 0600 to
1800h) and constant darkness {DD). Circadian variations in TRI toxicity were confirmed
in both LD and DD. Peak toxicity, evaluated by increases in glutamic-pyruvate
transaminase activity (GPT) were found at 9 h in LD in contrast to 21h in DD. The
peak time for increases in blood urea nitrogen, serum total cholesterol and serum tri-
glyceride concentrations were at 9 h in LD and 3 h in DD. The circadian pattern of
trichloroethanol concentration in blood was similar to that 6f GPT in both LD and DD,
with & significant correlation between the two (p < 0.01). The present study revealed
that a circadian variation in TRI toxicity exists in LID and that this variation persists in
a free-running condition. Although the peak time of TRI toxicity is located in a trough
phase of the temperature rhythm in LD, such a relationship changes in DD revealing
desynchronization between TRI toxicity rhythm and temperature rhythm. This means
that unexpected potentiation of TRI toxicity during the active phase, which is not a
critical phase in a well synchronized state, could occur in a desynchronized state.

*Department of Hygiene and Chronomedicine, Faculty of Medicine,
Tokyo Medical and Dental University, Tokyo
**Department of Experimental Toxicology,
National Institute of Industrial Health, Kawasaki
***Laboratory of Biological Activities, .

Forestry and Forest Products Research Institute, Tsukuba
****Department of Public Health, Faculty of Medicine,
Tokyo Medical and Dental University
*v***First Department of Anatomy, Faculty of Medicine,

. Tokyo Medical and Dental: University, Tokyo
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25 Tsuyoshi KAWAKAMI*, Pranee CHAVALITSAKULCHAI *and
Udomsak KONGMUANG™*
A Survey on Occupational Safety and Health in Ten
Factories in Thailand
Industrial Health, 27, 141—147, 1989

Summary Ten factories in Thailand were surveyed to determine the needs in
oceupational health, safety, and welfare promotion by interviewing the management and
the walk-through method. Items in the interviews were working environment controls,
safety and health practices, welfare and social serviees for the workers, and shift and
night work systems. [t was concluded that in the ten factories we surveyed in Thailand,
occupational safety and health promotion needs existed from three categomes lack of
appropriate information transfer, negative effects of technology transfer, and lack of
work organization. To cope with these problems, several low-cost ways of improving
working conditions through managements’ awsareness and workers’ involvement in the
local context were feasible and needed to be put info practice.’

"Depariment of Experimental Toxicology,
National Institute of Industrial Health, Kawasaki, Japan
**Department of Occupational Health, Faculty of Public Health,
Mehidol University, Bangkok, Thailand

26 Pranee CHAVALITSAKULCHAI*, Tsuyoshi KAWAKAMI**,
Udomsak KONGM UANG®,
Pongkaew VIVATJESTSADAWUT"**and
Winit LEONGSRISOOK™***
Noise Exposure and Permanent Hearihg Loss df Textile
Workers in Thailand
Industrial Health, 27, 165—173, 1989

Summary Hearing loss induced by noise exposure in a large scale textile mill
(number of workers = 1,611) in Thailand was invéstigated on the basis of interviews,
noise measurements, and audiometric tests. The frequency of subjective symp'toms
relating to noise exposure was higher in the weavers than among other mill workers
and office workers. The average noise levels in the weaving sections and other sections
were 101.822.7 dBA and 88.84:5.3 dBA, respectively, The results of the audiometric
tests revealed the significantly higher noise-induced hearing loss among workers in the
weaving section compared to other mill workers and office workers (p<<0.01). Among
weavers, hearing levels decreased with the longer years of work. Concerning personal
noise protective devices, 38.6% of the weavers never used them. It was concluded that
hearing loss status in the workers of the mill was serious. Improvements by means of
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integrated work organization activities were recommended.
*Department of Occupational Health, Faculty of Public Health
Mehidol University, Bangkok, Thailand
**Department of Experimental Toxicology,
National Institute of Industrial Health, Kawasaki, Japan
*** Ramathibodi Hospital, Mahido!l University, Bangkok, Thailand
****The Goverment Pharmaceutical Organization, Bangkok, Thailand

27 N. Kohyama
Airborne Asbestos Levels in Non-occupational Environmens
in Japan
Noﬁ-occupational Exposure to Mineral Fibres
Edited by J. Bignon, J. Peto & R. Saracci
(IARC Scientific Publications No.90), 262—276

International Agency for Research on Cancer, 1989

Summary Airborne asbestos levels in non-occupational environments in Japan
were determined by analytical transmission electron microscopy (ATEM) for about 100
air samples from various outdoor settings.  Asbestos fibers (chrysaotile) were found in
almost all samples. The fibre (mass) concentrations were in the range of 4-367 fibres
per litre (0.02-47.2 ng/m*) with a geometric mean of 18 £/£(0.3 ng/m®). The mass
concentrations were similar to the earlier data reported from other countries. Samples
from main roads showed extremely high asbestos concentrations with short fibre lengths
compared with those of the other samples.  This strongly suggested that braking of
vehicles was a significant emission source of airborne asbestos. Laboralory experiments
using a brake testing machine demonstrated that asbestos fibres were released during
braking. In addition, the present study found high levels of airborne asbestos in some
highly polluted areas, such as a serpentine guarry, a town adjacent to an asbestos mine,
and factories making asbestos slate-board. On the other hand, chrysotile fibres were
also found in air samples from a small isolated island in the Pacific Ocean as well as
in ice samples from ter thousand years ago in Antarctica. These facts suggest that
chfysotile fibres have been liberated both by industrial activities and natural weathering,
and have circulated around the earth.

National Institute of Industrial Health, Ministry of Labour
Kawasaki, Japan
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28 K. Morinaga', N. Kohyama®, K. Yokoyama®, Y. Yasui’,
I Hara’, M. Sasaki’, Y. Suzuki’ & Y. Sera’
Asbestos Fibre Content of Lungs with Mesothehomas in
Osaka, Japan: A Preliminary Report
Non-occupational Eoéposure to Mineral Fibres
Edited by J. Bignon, J. Peto & R. Saracci
(ARC Scientific Publications No.90), 438—443

International Agency for Research on Cancer, 1989

Summary  That crocidolite and amosite are both associated. with the development
of mesothelioma is now well established, but earlier studies have failed to find an excess
of chrysotile in lungs with mesotheliomas as compared with the amounts in lungs of
unaffected controls. In an attempt to clarify the importance of fibre type in tissue, an
examination of a series of mesotheliomas is being undertaken in Osaka, Japan. A total
of 28 mesotheliomas and 5 rejected cases reviewed by the Osaka Mesotherioma Panel
were examined for the types of asbestos and semiquantitative fibre content by means of
a transmission electron microscope eguipped with energy-dispersive X-ray analyser.
Asbestos fibres were detected in 19 of the 23 mesotheliomas (21 pleura, 1 pericardium,
1 peritoneum; 19 males, 4 females). Amphibole fibres were found in 13 cases. Five
pleural and one peritoneal mesotherioma were found to have only chrysotile fibres.
One female pleural mesothelioma with neighbourhood exposure had short . chrysotile
fibres.  Among the 5 rejected cases, only one case ‘with occupational exposure had
both chrysotile and ar‘nosite'fibres A group of 17 controis were also examlned and
ashestos fibres were found in 5. Our data, while not definitive, suggest that meso-
theliomas can be induced in humans, not only by croc1dohte and amosite, but also by
chrysotile, though possibly to a lesser extent. '

‘Department of Field Research, Center for Adult Diseases,” Osaka, Japan
*Ministry of Labor, Institute of Industrial Health, Kawasaki, Japan
*National Kinki-Chuo Hospital for Chest Disease, Sakai, Japan
'Department of Public Health, Kansai Medical University, Moriguchi, Japan

*Department of Pathology, Osaka Red Cross Hospital, Osaka, Japan
®Environmental Sciences Laboratory, Mount Sinai School of Medicine,
New York, NY, USA

29 Toshihiko MYOJO
Deposition of Fibrous Aerosol in a Model of a Human Lung
Bifurcation under Cyeclic Flow Conditions
J. Aerosol Research, Japan, 4 (3), 198—205 (1989)

Summary  Lung deposition of fibrous aerosol was studied by using a model of the
third lung bifucation with dimensions based on the symmetric model A of Weibel, A
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newly developed breathing simulator was attached to the bifurcating tubes to yield cyclic
flow. The fractions of fibers that deposited in cyclic flow conditions (respiration rate :
15 and 30 breaths/min) were compared with those in steady flow conditions. Glass
fibers that deposited in the daughter tubes and those which escaped from the tubes were
observed under a scanning electron microscope (SEM) and they were divided into three
classes according to their length, i.e., 10—20pgm, 20—40pm and 40—80zm. The deposited
fraciions were calculaied for each class. For some of fibers depositing in the tube and
those escaping from the tube, both length and diameter of fibers were measured and the
joint length-diameter distribution of fibers was expressd by a bivariate lognormal
distribution. The diameter distributions for each range of fiber length were used to
determine the fractions of deposited fibers ranging 1 to 2 ¢m in diameter.

The resulis indicated that the deposited fractions increased as f{iber diameter and
length increased as well as respiration rate. In particular, depnosited {ractions of small
diameter fibers were strongly influenced by the length. The values of deposited fractions
at 30 breaths/min were 1.4 to 1.7 times those at steady flow with the same time average
flow rate, and the values at 30 breaths/min were much smaller than those calculated by
Harris's theoretical equation.

: Nutional Institute of Industrial Health
21—1, Nugao 6 chome, Tama-ku Kawasaki 214

30 Toshihiko MYOJO
Breathing Pattern Slmulatlon Using Slit/ Cam Valve
Am., Ind. Hyg. Assoc J. 50(5) 240—244, 1989

Sumrﬁary A breathing simulator was developed to reproduce the human breathing
pattern. The simulator incorporated a newly designed slit/cam valve without piston/
cylinder or bellows. This breathing simulator was able to separate airflow into
expiration and inspiration without check valves. The separation of flow facilitated easy
and precise measurements of the aeroso] or gas concentrations in performance tests of
respirator filters, exhalation valves, and whole respirations under cyclic flow conditions.
The programmed motions of the single cam of the slit/cam valve produced all the patterns
of sedentary, 208, 415, and 622 ke*m/min work rates presented in other research because
the stepping motor driving the cam was controlled by a microcomputer and the breathing
patterns were stored in the computer memory. The breathing patterns generated hy
this simulator were smooth curves and reproduced the original curves very precisely.
The breathing simulator is very small and can be utilized for testing protective equipment.

National Institute of Industrial Health, 21—1,
Nugao 6-chome, Tama-ku, Kowasaki 214
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31 Mitsutoshi TAKAYA" and Katsunort HOMMA™*
Phosphoric Acid Method for the Determination of
Free Silica Content of Respirable Dusts
J. of Working Environment, 10, pp50—>56, 1989

Summary This study was performed to improve the phosphorie acid method of
determination of free sililca content of dust samples of small amounts and small
particle sizes. By the newly established method, dust samples with respirable particle
size (< 7.07#m) and the amount of 20mg could be quantitatively analyzed, though the
conventional method was conly applicable to samples with the particle size léss than 200
mesh (< 74 m) at the amount of 500ng. : E

The change in analytical procedure consists of the following two steps. (1) In the
phosphoric acid treatment of & sample, the mixture of the sample and phosphoric acid
was heated at controlled temperature program up to 200°C to improve the analytical
precision, and (2) Teflon-filter was used to filter the phosphoric acid residue, and a
Teflon petri-dish was used for 'hydrofluoric"‘adid treatment instead of a platinum erucible,
which proved inert to phosphoric acid and hydrofluoric acid. By making this change,
the filter ashing step of the conventional method was able to be eliminated.

* Department of Environmental Hygiene

National Institute of Industrial Health, Kawasakt
**Department of Human Environmental Engineering
National Institute of Industrial Health, Kawasaki

32 :Katsunorz HOMMA" and WLllza,m CHIANG*”
| Sa.mplmg Asbestos Aerosols Usmg a Two stage Inertlal
Impactor
50th American Industrial Hygiene Conference Abstra;ct pp.129—130
St. Louis, Missouri, 1989

Summary The concentration of alrborne asbestos indoors or outdoors, in flbers/
hter, 1s quite low. Therefore, when the standard membrane filter and Phase Contrast
Mlcroscopy (PCM) method is used to determme concentratlon there are a number af
disadvantages, such as, long sampling tlmes, many v1sua1 fields for fiber countmg, low
measurmg precision, and low sample preparation effec1ency

To try and overcome these problems, a two-stage 1mpactor, a mod1f1ed vers1on of
the Califoria Measurements MPS— 3, was tested as an asbestos sampler. Usmg fiber
equivalent aerodynamlc diameters determined by Tlmbrel Strober et al, the 1mpactor
nozzles were sized to remove dust partlcles >1.2um in stage 1 and collect fibers 5 4m
or longer with 3 —to— 1 aspect ratios in stage 2. Round 0.5m thick glass coated with
microscope immersion 011 was used 4y the collectlon plate. After sampling, it was
directly observed for PCM fiber countmg
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The impactor was operated at 2 £/min alongside a conventional membrane filter in
an asbestos sprayed room. Sampling time for the filter was two 2-hour periods.
The concentrations obtained were 1.3 and 0.7 fibers/liter respectively. The impactor
made five 10-minute runs within two hours, and the results were 1.1 +/— 0.8 fibers/liter.
Larger dust particles were found to have been essentially removed in stage 1 and fibers
5 #m and longer were effectively collected in stage 2. SEM/EDX analysis verified the
fibers to be asbestos. _

The area of fiber collection in stage 2 was aboui 0.8m diameter, Since the
microscope visual field area at 400X magnification is 0.17 mn?, five fields can be covered
for fiber counts; actual counting was done in nine fields and reprodumblhty was excellent.

These results show that an inertial impaction device can be designed for asbestos
sampling to overcome the problems mentioned above. Used in conjunction with the
standard membrane filter, it can increase sampling and fiber counting efficiency and
reduce overall project costs. _

‘Department of Human Environmental Engineering,
National Institute of Industrial Health, Kawasaki
**California Measurement Inc., Sierra Madre, CA

33 Yoshimi MATSUMURA, Mariko ONO-OGASAWARA
and Mitsuya FURUSE
Analytical Methods of Air-borne Arsine, Silane and
Dichlorosilane by Adsorption Sampling and AAS
The 1989 International Chemical Congress of Pacific Basin Societies,
December 17— 22, Book of Abstract Part 1, Analytwal Chemwtry 116
Hawaii, 1989

Summary The analytical methods for the monitoring of air-borne arsine, silane
and dichlorosilane in workplaces and in the outdoor air were improved or newly developed
in use of adsoption sampling and graphite furnace AAS, Thé study showed that (1)
Active carbon made from synthetic thermosetting polymerbeads was contaminated with
no As and little Si, (2) The same active carbon had a useful adsorption capacity for
arsine. It had no inirinsic adsorption capacity for silane and only a little capacity for
dichlorosilane, but it was improved by NaOH 'imbregnation.‘ (3) Arsine, silane and
dichlorosilane which were collected on the above adsorbents respectively could be desorbed
into aqueous solutions, and could be analyzed as As ‘and Si by graphite furnace AAS.

The advantage of the above adsorbents over coconut-shell active carbon is the lower
contents of impurities.  Some other adsorbents were comparatively examined and
rejected. The range of quantltatwe analysw of the gases with the newly developed
methods will be presented.

National Institute of Industrial Health,
6—21—1, Nagao, Tama-ku, Kawasaki-214, Japan
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34 Yoshimi MATSUMURA
Analytical Methods of Chemical Substances for Working
Environment Management of Semiconductor Industries
Ind. Hygiene of Japan, No. 28, 19—32 (1989)

Sumrmary Anzlytical methods and monitoring methods of the atmospheric
contaminations with toxic gases in the working envirenments of semiconductor industries
were reviewed. '

The kinds of the gases used in semiconductor IC manufacturing processes include the
hydrides, halides and organic compounds of semi-metals, inorganic and organic acids
and alkalis, some of which are highly toxic and so the analytical and monitoring
methods for those gases must be sensitive in the lowsr concentration ranges than their
permissible exposure concentrations. ) .

As the analytical methods, the solid sampling methods and the liguid sampling
methods accompanied with atomic absorption spectrometry, coloriﬁlétry," inductively
coupled plasma atomic emission spectrometry and ion chromatography were comparatively
presented.  As the monitoring methods and the gas leak detecting methods, various
types of gas sensors were reviewed with their characteristic propertieé.

Department of Environmental Hygiene,
National Institute of Industrial Health, Kawasaki

35 Yoshimi MATSUMURA, Mariko ONO-OGASAWARA
and Mitsuya FURUSE"
Diffusion Process and Monitoring Methods of Pollutants
Related to High Technnoldgy Industries.
V. Establishment of Analytical Methods of Airborne Pollutants
Environmental Research in Japan II, 106—V—1 10, -
- Environment Agency, Japan (1989)

Summary To establish the monitoring methods of toxic gases in the atmospheric
environment in high technology industries, the quantitative analytical methods of arsine,
silane and dichlorosilane in use of adsorption sampling were studied. The items of the
study were (1) The search of adsorbents which were less contaminated with As and Si,
(2) The observation of adsorpiion capacities of the adsorbents for arsine, silane and
dichlorosilane and (3) The chemical modification of the adsorbenis to improve the
adsorption capacities for those gases.

Among more than 10 kinds of adsorbents such as active carbon, silica gel and some
other adsorbents examined for the impurity contents, the active carbons made from
synthetic resin were almost free from arsenic and silicon contamination, and silica gel
from arsenic contamination. Adsorption measurementis proved that the synthetic resin
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active carbons were capable of adsorbing arsine and dichlorosilane, buf no adsorbents
adsorbed silane. 7
Various chemical treatments were applied to active carbon and silica 'gel to improve
the gas adsorption capacities,  which showed the effectiveness of sodium hydroxide
impregnation on active carbon for silane adsorption and of potassium permanganate
impregnation on silica gel for arsine adsorption.
Department of Environmental Hygiene,
National Institute of Industrial Health, Kawasaki
*Department of Occupational Diseases,
National Institute of Industrial Health, Kawasaki

36  Yoshiharu YONEKAWA and Kazuo KANADA
Temporal Threshold Shifts of Hand Vibratory Sensation
Fiffh International Conference on Hand-Arm Vibration
May 23—26, Kanazawa, Japan, 1989

Summary Growth and recovery of TTS of vibratory sensation at 63 Hz were
measured after exposure to single-burst vibrations and intermittent vibrations in two
experiments, each employing eight male subjects.

In the first experiment, in order io observe the exposure dependency of TTS, the
subjects were exposed to five single-burst vibrations with 5 different durations, i.e., 1,
2, 5, 10 and 20 min (31.5Hz, 10m/sech).

Measurements of perceptional threshold were made several times before gxposure,
and recovery of the TTS was monitored for 10 min after eéxposure (63Hz).

In the second experiment, io observe the effects of repeated exposure and a rest
(off time) from the intermittent vibrations on the TTS,' three ’types of intermittent
vibrations at 31.5Hz were used as stimulating vibrations, (1) {'5min (on time)-2 min
(off time) } X .5 repetitions, (2). { 5min (on time)- 5mir (off time) } X 5 repetitions,
(3) { 5min (on time)-10min (off time)} X 5 repetitions. _

The thresholds were measured several times before exposure, and TTS recovery was
monitored during each “off time” and after exposure. of five: repeated series of intermittent
vibrations (63Hz).

The results of-the first experiment showed that growth of TTS.was observed as the
duration of stimulating vibrations (31,5Hz) was increased and recovery delay was related
to the duration of the vibrations (31.5Hz), although the growth and the recovery delay
rates were slower than the increase in vibration duration.

-+ The results of the second experiment indicated that repeated exposure produced more
TTS growth and recovery delay than single-bursi vibration of the same duration (5 min)
in the case the shortest rest period of the intermittent vibration (2 min, off time). The
resulis -also showed that the TTS growth and recovery patterns of the other two
stimulating: vibrations (off time; 5 min, 10min) were simular to the pattern for the
single-burst vibration of 5min duration: -

Department of Human Environmental Engineering,
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National Institute of Iidustrial Health,
6§—21—1, Nugao, Tama-ku, Kawasaki 214, Japan

37 Takeshi IWASAKI
Vena Contracta and Pressure Loss Characteristics in Duct
of Round Opening Under Suction
J. Working Environ. Vol.10 (4), p64—72 1989

Summary The purpose of the present study was to observe vena contracta and
pressure loss characteristics in ducts having a plain or flanged round opening.

From the measured static pressures in a duct, the location of the fully developed
flow from the vena contracta was estimated to be downstream 3 to 5 times the diameter
from the plain opening, and 2 to 5 times the diameter {rom the flanged opening of the
duct. Calculated entry loss factors (Fh) in the plain and the flanged openings were 0.890
and 0.459 respectively. Fh in the flanged opening became half of it in the plain
opening when the flange width was 0.1876d (=0.2d).

Velocity distributions showed that the plane of maximum vena contracta existed
downstream between 0.48d and 0.59d from the plain opening and between 0.34d and 0.59d
from the flanged opening, i.e., the plane of maximum vena contracta in the flange a
little closer to the flanged opening as compared with that of the plain opening.

Department of Human Envirenmental Engineering,
National Institute of Industrial Health,
21—1, Nagao 6-chome, Tama-ku, Kawasaki, 214, Japan
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