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E

RRMRMEE (BPE) OREICRDLIEN IR EHOER

: ERE—, BHFEH
FERHEEE 60~80%T, 97%H HIE 5 misec LT T
BAEL T, BREIFE<RIIEERETHER
BHBIT, RIRIBETHDE, 75~85 ORPEIZH
AEMERL T, T, BHEREHDRRATF
IO AR A DL, BEORAEIITIRSS
WEEITERHEE MBS THRAEL, RIBMMELT
LIASHEER BV ERETHER B AL, F i
BWMEOCERPOERIITIE 28 CULTHLDS, &
MRz EDE, PR, KB 28 CTREDE
MEEAGET THRAL TWIEND, BAPE TS
DI-HOBEMFBEIELL T, [IBOLRL T
RRE T, AR EREORELERETINLE
PEAFERS T,

R F: 849 B A AR KEEZR (TE)

njgE—
pH2.8 DEIEFERT MU AEMBIH], THUHED
MIERES T N AR, SBEEIZ LN ERTIE
BV EEREE T MY ATEEBAIE N X 7
Lo, ZHBEFLD, HEREBIECEZBRE O
B, QIEERY, @7 ZHV-OFRIEEIZOWTTY
bk, HEESOBEM T B{LEZN/RETLID
T, SRIFEBIMUERATIRLOME, BEE
BEOHBEEBTEMEL, +oBREETHIZ
EMEELEZ LR,
® K B4R RABRERHEFS(TE)
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28.

AAICEBVT, 1980 FEnD 1999 F£FETORE
20 FFDT —HINGEE, R 4 BLLEOHBIKE
DB 5.6+0.2(SD) %IZEIERFE Tha, 718
FEREFRHREFNXE 23 BHOEBRRZEREIEN
¥ FoSfRREICE T ERMB S EE L B EE K
HAHE 595,000 BEEZD, ETETEOERD
BHEEESITELTRETILZVIRICAEICLD
TEf, (L2 EICLBER, BRE, Bz
VIR EFICLDEME, R RZAET, K3 4 HEL
FOERE LEEBAFHCEIMETIEHLN 22 &
M Lipolz, &5, (LFMEICLDIREESE T,
EEETEOEMRBRIMHBEEABRTECET
SH-EROEEEESELEWVWEIC CO, HilE

29.

X7 ERBRHMETICE AR (4)

EEFEEORRICEYT 50k —

niERE —
K, CO #ZER<HH b, RAHDE, - ke T
hote, 28, THHEBMEOFEIZSVWTHE, B
WECEITTHERDINEE, EH 10 F 3 A
ICARENTVWS 9 KREFFH B ERS L EHREIICEED
WTEBHETHADT, ZOHEZ, stERHHEPIC
BIIAHESER Y 20%B/ X522 HE
LTCEBMICLEDERERDILILERHD,
TRECEFLCTWEEERZE, —B(LRES
BEOBBEARAILLERSTHDEDT, ZhoD
EREEALMCEalERS,

¥ & 5 40 BEASTHEETES; #F 21 B
RERREM TR ES

MEREZE (4)

AMREE B, BR—, B &' EEEEL AKER
| Institute of Health Economics, Canada; > % X-[&E

HFx L, EERFERERERELSBEHRE
LT RIBHAEZMEL TIT> TS, ZitE
T LU TR AR LA A OB F.0 I ST
BEDHTELEN, HBEMOIL, FBETICE
TAE BRI ABBET SRS, £ITS
EET, BRI o RN RERICE TSR
WO AR A REEENZRE) OITERE
L, BETEMICRBTSE/RHBCARA, FE
BRSOV TORMR AT ET o7, RMFAED

B4 R-LEE TaMmEL, SMR OFEFELEEIT
Sk TEMEE R —MEM Lo EREIEFERIZHE
TR AT, TORER, MBAAFETD SMR
IR LLTEERELRL, EEEEROET
IHMERFRIT S, BRI ORRIE SR, R
DOEEOBEZENbhol-, B0k (EERE

30, BEAADEFTRE
AFFRICELTIEINET 1) BHESRETE
FHEHF OB VAY (aR—bF3E), 2) B RE
DRI AFET YA (2 —IT9E) , 3) BEtE T BIE
ORMFEZAR I EEZBIR, FOMREFES

T, BRI LHROHM, SBAREF
B OBMEFEERER, THEBELETIIAKRY
EIZAWAERE A — 0L RRERE 20N,
HELLUTHBBIEATIIAERBEOBSHmRD
TEWZERSI b, ZhbOERIL, 5FE
KLk TRFHRAN~DIEREARIZE D
A B 2—FBEEREL—HTHHDOTHoZ. L
DLRBE, $hE TIIMIEEORmWERTHDLILE
Hb, S IIEEORELE O ETEICEEMIR
HEERTVWHLERHDEERD,

% #5574 BB AEERFEFS(FE); 15th

Symposium  on  Epidemiology  in
Occupational  Health, the Role of
Epidemiology (F7E)

F£5]—F
TRFBL T, KEEIL, IR TOMEEID
Hich, INECORBREFOBEMIAMOLERT,
BEOBMC ALV EOR W IAZEMEZBIEL
T, F— A _—ADFHEBIIEREL.
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L E DIREE
(1)Fro0O—Ls P450 SBIEFD
fESL

31.

S (R (R R I AR B RL b 2 E
OEERBICEEREEZRLLTWAR, Z0E
FEORBENLFNE ~DRRIZL>TEMiENAT
ENELBB, Fhom—i PA50 BT ETHIEMM
WEERTEIL, BMIRD LS E B IR TR e E R
ACHFEL TS, HILERFIE BT AZNLOBERD
BEFERABOEBLCEMEREEOBE{REELH
EMCL, BETREARSBE -AERRIG~—I—
FLTRBEEROFMICIGATAZLEE LTS,
iz DILEHEORBEZ T CWBTIEF@HED

32

EEEHID TR, BETALTEFEORELZZITS
TELHDN, HELOBWET AT R IZRRASE DY
ELTHRRNTHROEMENSEREINS, —i%H
I N ER RN O DEER Dfill
AR CHESH, ZOBFRITIE ALDH2 Lo
EPRRLEEREREZRALTWA, ZOBEILE
{728 (SNPs) 2 H 3D LR MBIV TS, FAT=
BIZZ SNPs 38, fEx DT AT ErOAHIZE DX
SIR B B X AN OWTRERIL-, ALDH2 #iz
T-0> SNPs fHIEZHEL, 39 A2 8 ARER
TLNEFFOTOBANTRESERTHAIESHBL
Too ZONTOESEOIFEI R TICBIDT

33.

RICKONHERFOLRILEYT—H—LL-2

FEEDLSHRMYE (BRZE - FHF)EEREL-REE
(1) ALDH2 iE{&FZ 5! (SNPs) {Z

HE
mRNA LARIVIZE T EHEBROERED

£ EAE, ARERE

MmiERES total RNA ZHHL, MiEEREE T
cDNA ZERELT, P4SO 7 AV A LDFRA T
—7% W, FEE PCR ¥ (real time PCR) T#
BED P450 TA VYA LORTAZY T (MRNA)
FEBTEDEMEHRILE, 3IEHEOTINRLOR
HEEFZ D mRNA LUV TORBEDOEREZIT-T
BY, TOREBLRERCMOERREEBIGELOB
FOETEHED TWD,

% 3 %7 EHAEEMAYS &3 EAAK
NSRRI L P S e TR RS

= D& F A
FAELZDTITEMBOER

F a4, MEARIT ', AERE

MEMKE-AE
R AFeMIgtd 5 ALDH EHESHAERI7L L
OREEESED 10%LL T THY, MOEHIERRT
AFEMIFLTHELUED 7=, LHL, 20 SNPs
IR BHORWVIEET VTR BB T AT
FOREHICH L CRREREEZ RS ehoTe, F-,
ALDH {EHIISESREORELZ (T3, EHD
VNI EREIC LD R EREZERE DTN ED 50T,
IDIIRFEBEOBGHRERICLABSEM T
HEDMEANET —FiL, BEBERIALREREELOMEF
DOFHECERBEDE=FY 7, BRI FBE DO
EEERLISHTES,
5 % B2 EAKRSFEHFES

EEMEDBERE - ANRE RS

FRCFMEORZRE - FRRE-HEESOMEK-

{LFEHEICLIEEREDREBIIBNT, 1BE
BEC - RNIRE LM REECARBEE RS LOBIE
ERRAT A, FEEREFEHWE THLIN =D
EKNBEDR, EEN~ORARREE@EREHIZL
TEDEINTELTEEFT A=, FoMIH LT
Ve FRIEE IR AL, RERE T 8 PR
IRFEEHD 24 BREREZIIMTT, IBERNRS
BIR 51 2 BRRIAD 48 BRI TENRER

HAHB B, £ E4E, AR, KERE
BREIL, Mg -k PR -RRRE 4 BRALICRAT BV
T EE GC-MS ZBRWTHRIEL:, WABRE
JEMEN & 5tk 3 D8, MiRTOEEDRER
MicLARENHFTIFERIC A —7 2/,

HwEE: Ffﬂi“{_ﬁﬁé%gw%ﬁﬁmﬂaﬁuﬁ#é
MEITE M ERRENT ], Ek 11 F£E
Iﬂgg‘;‘]{%ﬁﬁ%ﬁi%ﬁ (11D), 84-1 - 84 -29p,
2
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34.

JRURERICRIFBMEEMNKEILDHDHZR

—N\OFAE IO D EEEE —

AWEE, AH

2-Bromopropane (2BP) {X, A4/ v EEIEET LY
2y DR EL TEDT TV, EMNIBWTH
Fil AR Ll OAETEEER R LI, £ZTY
L ASERAA DA R BO/EISHE AR, 45H
EEOKBIEL RDDDICEMERE B e
7co 2BP ¥ E LM MIIIT2 B AHEIR O HEDN
gﬂ%i‘éﬁ%iﬁﬂﬁbf_&_?’: 2BP &5 LVIiFEITA
W LT, T, S BREEAIOR G LEILE
unf’? Bl LTINS 1, 2-dichloropropane (DCP) iZ
SNWTHREBBICHRMLZEZS, Ty MIBITHA

35.

BR, T HERE, MEBFMERY |
"BEEX
SREEBR D PEIRIR F Wi S8 7o, RO MREZ
W ARE TR I, HEEMOERIL, 2BP 42
WL AETEEEDRELL TEHB TH7-, 5H
DEBRSMTIL, DCP (- LAHHIOHER 2BP XV
HIEREORE ThHI-bahis,
® #F: B 73 BRAEEGETS B 27 IElEi

B, Eng—

ZISI*-‘»’\'/:IE,/—:;_I\-’??‘I‘QE% )'}
M?ﬁﬁﬂ:%%’g %(fﬁt‘éﬁn/ :E—‘/:,L
£) 5 3 [EFFEERR A

IREEERME O MRS HME B I SR T B RN

— LB SIS BT BI D RIE TR —

% DA E O MR TS LB R L [E] TH
SETEAMERFHEERML TS, Mz EDK
HEHAHANIBEICLATv IO BRER -A—T T

A— VT AR KRG SEE - BERESEY - iR

VER e S DEERE LTz, WSKOPDRBREE T,

(L2 B ORI L5 PR RS REO B LIc LD L

36.
—FERE GRS

ZISFHEJ@E, B E BIIRZ
ExbNAFE R RH UL, M UADEEY
HothE =i R RS CE BB REIL T
D

@sE TR 1 FERERSTIERRED
%ggg BELESFERRES AV ANME,

BHCHTOMER-EBEREFOER
RO R DB RE

s i —

ARGAE, BmEEBS, HE B, HFEESL ', Wolfgang Sadee’
V3 <l BF; 2 University of California San Francisco

LB\ L AR ER G+ HHEELL TN
MO FEH TR LT, TybMobra 2R A
BREL, BAHREEVEORESCRBOELE
HIE LIz, My RSB T e F 2 ) AR S M
MIRAIERL, Moo OBBRERETTEFL
A DERL SRR REE(SE, BHE
TS h O ERIEOLOT EF A=Y H
P OBS MG L, Mo RRELT
SRR MRAIRD AR T ZEED &
HIMES I TV IREICEVIEESNh T, i
(CHO) MR- X -bhed B ZAEKRHIZLS
cAMP EEAITHEN T DORERZ T ah o723

37.

TAM Y = BRI E R T RO TWDE,
B B (T IR IR [T LD AR R - FUIR IR R

F‘%ﬂ:%%ﬁd)iﬁlﬁgﬁ RRBEADHEICETHR
fE—, T B4, B)llEe, Bos—
NI EE ChAE AT o /— b A(BPA) I,

FEIC R XD AR A m2 BT EZA T DA
NI R LD cAMP BEEAREE M T
ks En, 5T, MU BHMAT EF
= o OBRET R T X 2HNALER
ot b LUSAON /T L EOR#
BHERZ DWW THREIL T0A,
2% 3. Neurotoxicol Teratol 22, 603-606, 2000
WEE: FREHINMERESARIEFDHIC
$ A PR S RO IR O SR I B 5
AT 21 L E O FERE], 2000
% 27 EHA KM—/:U/*— SENES
226 TUTEEEMSS :ﬁ

®

R, BH &, AREE
~DOFHHHERIZ W TIFREHLMZER T
2\, FIT, BPA BEETvMIROKREL, B#
BLUBEFOFRELZREMIZFHHRIL, £OBH -
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FE{F O IR R AR B0 2 L, SIS
R EIT o> TD, £, IERETH D> R
THDOHRFE S e EE AW AT R B
WIRFALE L BEMNEDDORLBILTLE,
41, BPA OFRIB~DR BRG0PI+
=0T, I P AFERRRL T - R R

DEEHEL, FRBFLECARBERELVHR
NEERFEOREMEE ST - DL
HFEZHG, HbbETHRET2TETHD,
® R %)4 B B ARG IRHE L EDE S (T
E

38. ERIMTHALN-MBRSRBE~DOZEDTE

R RICER T EEME DN —FR - YR FE
T, MR ROBELLEEYICIBTAIER
BETHY, Zol572EE, ZREPERVELE
WRBRIZIVRH - HE T 50D FEERESIL, )
A7 RO T8 QBB 2 ETHILRRDE
N5, EBREHWICEEET N LERNLRBEFIED
FESLIY, AEEHORBBED L0, BHREAD
ZALDEAICHEHFETDTHAD, KPFFETIL, 3
FHEEE (8 - i) I RIE TR B OFMFIELLT,
ForDRy Y a— VEEA RS MTEIRER TS
TEERBIELT, BEMNREE ST IR & P
MAREMZTRBFESIZ O W TEBR LY

EEz, AMERE, 28 &
T>T%, ZNETIL[ZBHBERAY Va—1]
TCORISH, F—RIRIMEHTARDBORE
FRURICRBLL, SHRRORFER~DORET
HiEEL ThE D THII LR LI, ZOFEX, N
S EL B S ORI BT AR5
LISALTWA, ZhEE8)ic, AR R ERED PR
TER LR R O BERTE, N WBELNE ~
O HAERTRESK A OB {TE DR IT
RIETREOTM, 7y O EEEER IS T
THDORFLED TS,

¥ K B 73 EEAEEEAYS, B ERE
RNEU RS RES

39. - BIBREICEADLLIRNSIMRELME O EMLEYHEREORR

Mo RELME S0 ARBENTMHE B Mz,
(DR DT B LA E Toh R F 3t
DRBIEDORREE, Q) IREROMRITHHREECR
T RETF MO DOITEHRBRIEDOHEBELITIEL
BT, TRNHEORBFIEEFR O TE>homEizo
WTAEKREORMEIToT, BFEMEDFEMIC
i, MREEFEECH VLN TEET Y YT AR
REEEILHL, =f727 L —MN —& % Hu
RIE I LD E R RN BN AT REA TR E R SI LT,
T ORFE(CHE R LICERETY, BRELE,
B TR O (SQA), IVt o — FE{GARYT
5 (CASA) TR ~OEENPRHBENHEITE, &

40.

BlIEZ, K&K
HBICE>THIZITHRH e LR U, MRITE
RELERBLLTH, FybDAF Y a— LEI#HA
RICMTBERCTITERIEE EREIC N5
BT MTEHE (FALTOMIEREIRGAY
Va— VT TCOF TN G EISEL T D) 2
2. tHAERT PCB9S MR OR BRI EIZA V=425,
RHLAEET SCOB BRSO R IR/ &7 — 2 R8s
ROENHEDFREREST,

% & B 73 WARELEELES,

hmma st i E Ly 53 [
Eﬁ;ﬁiém%%ﬁé H RIS
=

TSI LER BRI LEERECEFEERROBRLIEA

AEBC, ARBAR, ZRIE=, g)ligz, LWF &'

UTRF, P B EL b P4 8 O RE D D HEVE A T
BHEOEEHAERMEN A, BERET T
BREICLOEFRE Cldtkx 2R APHH LM
b, 4 OFT MY LEFHEEE(MTT, MTS, XTT,
WST E5) 2B BL, EROBBOITNFETHS
8 5 FHER AT 88 (SQA) IE R U B a— o —%
W= AR5 (CASA) ZOF A L CTHEBREL
-7 ERBRMEELTT MV AR

'BRAE-E
BIEDEHIEERLNELTEE, £2TC, ZhbHD
FiEER MO T, ORFZHITIERT L, F344
FvMZ 1-7 8% 7 a0 (1IBP) BL U 7 nEron
7'rm/3(DBCP) % 4 BRI Fit50%, HE Lk
ZHEBRLE, R EFRMNE -2 iR,
(1) =A7aF LR g T N U A 3 Gk
(MTT, MTS, XTT, WST-1, WST-3 BXU} WST-8
ENVIC IR EERIE, (2)SQA {51285 Sperm
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Motility Index (SMDfEODRITE, (3)CASA {ZLD%
ST A— A —DRERIT 212, TOFESE, DBCP
BIU IBP OFEBEREFIZBVT WST-1 27
B F IV MEETH ERWOLE ORI &R0
7=, T CASA IV RIZRSHTEERKE FR T
FesiL, SQA 1ETH SMI HOIE T2z, BLE,

FaE TR LAEIEEIEICELD, CASA, SQA 4
DT A—R— T BN R & TR TEMEL, BRI
BRIETFRETh -7, TH7Y/ U AR R AR
MR EREE ) - RN, AR THIETE
AEDEESWICHEL TS, B EER T

A1,
—FEADILHA—

N4 AT EL L D AL FEARIE 120V VT OIFEE
% 5 TITHN TV B BR OB BB ZE DB
et ien, FOBAO— 2, BEER I 25X
WAF— VORI -1 HEE BT 57O RDMBRE
PR TaBT AL ETIBEORT—VICER
LCHETAIEBEESHSTHD, T TETFH
s RSB REREWER 2R, HFEAT —
COMMErER TR TIILNVRETHLNE
B, Sy M BRETE, HRARRL
AT CELE 0.5~0.8mm (ZEIYHEL =ik it 23
BARVEIIC AV AT, BEOFIEE, &E
E, Bk, BEITo Ry ORI EE L,

42.

Hi WHT <7 RIZA L AIEE. SCID =V
ADERENICBEL-EZ5, B 3 v ARIER
R L EEOBEAESEE B TER, RHEOHIET
AERIIHMEICBHECE, MRz ERDICONE
FEETOMMITERL 10 RIS HEE 2 BT
FRER BB T/, IEAKEREMEE RPMII640 B
BT in viro BB UI-EIAEBEMREZETE
TR BsE N ELN -, ZOHHEHEKHE SCID
v ADOEENICBE T 5L, BERIEEHDVIIE
U NEE L AR OB BN FRIN, £, EE
F9E SCID <7 ADMEAMAREFEROFET in

43.

BROBICIARFWEOTREENR E- 1< HFES
Ni=biF TiERy, T CTRIEAICHRY L EE

FEED ST MTT R WST-3 IEPMENRELLT
— B RELILE, EHIZ MTS, XTT, WST-3 BLT
WST-8 R RA <P BRIBEDT® MTT
ELOLIEETIEND, DL LIVT R VT A
REAEOHLTIT WST3 ENETREBRLL T
LA A EE x bhD, AT RIS IR ERNTR
BB ICLToT,

3 #E B27E Hﬂil\#/ﬂn/u’“"‘”‘“‘ﬂ‘“ﬁzx
31 BBRERLEC SRR,
FRESE 121 £2

SJeEAE M SN P T2 BEMAEA X — LT T T B O DORBERGE

AREAR, & DB, REBE, ZRIE=
’ﬂﬂ'é?rﬂ&%ﬁﬂ‘[ﬁéiﬁk%é ZoyElE, BEIDh L
AT N — B URBE L TRMAT— V0K

EHEBEEL, ZOEIE YR I A =23
VIE— XL TR BEEREL, BEtIRET
Rt L TEFRMECHRELL, AFBETHVWDL
5B FEAR L RREIZRED AT — 0 Rip D FEH
HAEMBRTE, FORMPLHMORT —VERIRL
BT AT LME R TH T, o THEDARLT
S e B4 5B OB RIIE T
ITHAEAEVWEEZLNRS,

Z K B AERIMDEFEHETTRS 2001

THRATIATF— HEMEKROB L ET DS

SKIES, ARBAK, Fh-Parr—!
'EmKE
vitro B53 AL, FALhLEROMEER TS
MRarEMBLNI, AR LU R MO
WEhB A MER——BLUferaryr—Y~—
T— I Tho7-A8, T Mifi~—b—BXU' B #
Ha v — B —ITatkE Th o7, ZNHO RN HA M
fakkiiwrurr—U AR ThALRIESNI, ETL,
AR LAY A A EEAE PCR IZE-THR
H#LI-E A, TNF-o %2 GM-CSF D ~vruzyr—Y
Y AL AL mRNA ZHE5R Uio
3= F 47 [EBARREHT

AKR'\’WXO)H@ﬂ%'J./!\E%J"I RIFTHEDEE

=FIE=, ARBALNR
RIETDH AKR U REFEMS (ImT) EBS
(0.1mT) %t BRRESS (0.03uT ZATF) CEERRIIT 27
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WG RFEAEL, BESOMIRY S EREICRIFT
REERBE L, BERHAE 18 BICE KRIES
BEHC, BT 23 BLURICECEELZRD,
LI 27 BOBRER T ETIZENENS 173, 172,
1/6 7ZSHIRY L JEEFEAELIE L LI, i, ABE
HORBZRMRROMBE G EDL 27 BORE
T ECE - BREARET B LU BRETOMIRY
VoSEREEDOTRY 40~60%Thor-, SEO
EEBATIE, AKR =7 RAITHEREIC LK) 3
JEZERIE LT BONBRESHIANAHY, (EREE

44, EBHIGRZICHETIAEMAE

IRBETE DRI RBHCEE~FEIIE Mo,
LasL, 27 BIREICLDHRY < BFEERICE R
I H B ZEIERD LR o7, S EIDR#E '
EEJCHAARY L fER AT D AKR w7 ATILEE
BRI o TEOREMEM SN S TREMNEE
S0 TRV, AKR =7 RO &AL TEER
WL CREBICBRRLLT B EHRLLT, '
RATERERP L ETHAEE I HRD,

B F B3 MERRAORERZECHETIY—

a7

WA O, BHFRE ] FEBLE SREEC K BB
VR R ST S— T B R L T H SR T B E R K B

—RRFEE, TEREMHT, EMEORBITA
BLTWD, —F, ERBICLD b~ D E RN
fathsh, HEMBEL 2255, BiEEICLoH

HET, 2ENICHRINDIERHDITFNIZ
LBBEBMEEREEZEZ LN TR, IEEIZRY
H, R RICHTHRE, ASWRICTHRER
ERERINRKERBLEIRATHS, bAEDE
g eE o3 5 EEHE, 10kHz L EoRER
RERGICEL THEA BREEENEZE2MS

45,

FAFBRERERG R ECRESNDRIEITL,
RERR 2L THEBERNEOMOEERE
BERIDIRGBRELT AR EENHD, ZDORE
IRFEIC DY AZEHER T A7 b DEMENZ2MREL
THIBRRS R R TOREBRBIZEOEEZBHL TS,
S ENIESERIE DB ILREOE(LZEAA L DBITIZ
o THB 5 (FRAP Assay) Z i AL TH7-, i@
bRk ELEEMBSL-OBMIAEICESM D KB
AR TR ITREN KEIE T LD, HEARIT L

46.

WENZGWHELBERMBICREIShL LI,
EREEVEOBGFREICS TR ERS

NTETHD, (LEMEDEE LR T HBIEFICIE,

FHEOENELDLOEEEICRT DA K EIZE
B3 5b0EDHD, FHEMEO RE%ICREIE
N5 2) G2, BBOICEEOLONENLS
Thd, (LFEDEIFHFE T LR G T EEEAD DL
FENCRBECENE, =T ORIEEZEOHIE
O, ZORAF IV BRERET
i ~DOFRIHREIZEST, BOTHERAZIFERNES

H&EhCvva, Ll 10kHz BLTFOEBRIEICEL T
VLB BN 2K, EIRB O ERIEREICE
BF—HZBIZEAL 2, ZORERFFEIEEHT 10kHz
LITOEMBOERZER VREICHEL, Bik:
MELSZOFHEEMRODOEBE RS
D EMITEEEN, SERE 12 FEICI, #He B
FHEEREERL TV BIREO FHTE R O MRI FEsd
TEHKRF Y ZIZ O TR E D ERFAELZIT-
77

LRREERRICSNTHEIMRBHEOEEICONT(ZD 3)

mHEA, K&K, LEER
ZEMFHE S L0 b MR EAFR ML TR
FEEIIZEA S B L b LA R 5 ED
BOBEHBR, ZOFEEARO B AN ADE
R IELTRHWAEDIZIEENSLETHEZ 0 M
b, LinLii{@e 5tk TH oI SN BB
L&z 322y, FBROEERAEZBE
THRREMEZICY, EAREMOFEREERED
REBREICLARERELLTOMSIZ NI,
R F 4B HABREHEES (TE)

ERREREEDFIHICE TSR

WL EBHERE, NRIER
NBLEHHTED, 20, (LEMEDOEN LS
BEFRBEHENOMSLER AT, HERBINL
TATRT VAR, EEMEIGE LB/ T
ROENEBMDETHITTIOLEL TS, L
LIEHEOBRWER FREAMTOLDIZIE, MR
OB A TOBREN SR EN-
mRNA ZFTBERMETHD, B4 L Acid-
Guanidinium Isothiocyanate (AGTC) #:42&9, B
PSERE O DR THHRODE ) mRNA %85
B2 EE R, LIATICIXEEECHh o (R AL

-16 -



HRIY LIREEE DAY OFF F AL -mRNA FED
ERe R HE ATREIC Lz, ANI0 LBRIE IS LU
BRI DRIEE RV TERED mRNA B3
BIL, £ 7,000 OERTIZONTVA 72T VAR
FEBLEE, 10 HEORETFREE (LEEE

47. 1FERIZ

MEISEEREPOFERFICLE SR
PEA TS, FRLOEMIZOWTIREL - A
LMBEILTWRY, FOAD=XLOERAL,
E T 0 I1F< BR 5 ST e R M B A ZE R R A
AIRE B DI WMARMEL, FHETR~TRT
LHEMFEND, ERBHRIGOEITB TR, &
ERFEKBEOBRIFECEAMMBAEREZN
LCHHBEF I mEmSNAL L, ATFETIE, &
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% 3T Ind Health 39, 29-32, 2001

R # B 74 EAAERBEFES(TE)
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INRABEE
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BELHE®RXEAI #Aéﬁtﬁé BROEESE
B OLEERL, BRIKEINZXZDSHT L, 20Kk
&y, EEEF MTF-1 @%ﬂ:}ﬁ;’tﬁsﬁr&l&%ﬁ%ﬁﬁ
AR EERTAREOMBE S MBI HZENT
xF, R EERLL THARORDYIZREA
FRIKEFHWAZEICLST, MTF-I 3 FHADEH
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& 2 RIpHBEZLHIE, EERLMIL, Cd #F
ODHEEESBAA 1L, Zn OERICHLTI=A
BHANNITEFT =AU TRALBGEFRIRICE
B2 BIETEFREND, B, ESRICIOEED
1RHENT MTF-1 OHIREENBE~OBITICEDILD

TN &R HLNILI,

% 3C: Biochim Biophys Acta, 1492, 330-340,
2000; J Cell Physiol, 185 464- 472 2000;
Blomed Res Trace E]ements 11, 104 113,
2000

AARKESE 120 2 5 73 MAARE
{[ﬁiAﬁ% 74— 2000 B,
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52. fHRARIYJUIBRB(ZLDHEtDRMEZELE

SETIZHEEET, BHRTASOHBAEE T I IE
EOBMREHAELFEMMRERRERBRES
— 7y hEeLTHED TEI, LAL, BAMQRREEITRE
RTEphot-, AR 12 BV AIRERE
FH RS -7 T 85k B EFORREZERE
BITHYFETHEED TV, FRREOERICE
DHRBTIZE TR, AEISREMAGE P THD,

2% 3 Ogawa Y, Yamamura Y, Ando H, Kadokura
M, Agata T, Fukumoto M, Satake T,

BFORBE(LEF L, ZORER, FlERERL
22 (FSH) U274 — OB NHEEIIFEINLT
EERFERLE, 20 AL, TCDD O3 wn<ELE
BHo—mERTHEDELUTHRBERV,

B ST J Health Sci 45, 53-58, 1999

F &k AAREFERH 120 2, 7474 2000
FERES - REM YooY —

BT FEAE DNA B OBEZERFICEHE DT

A W, NRER
UL ATRII LT B0 F—EDTEE P RKEVE
VIOHR EEFEL TV, R R ER R TER
B TAIEIZOWTRE L, 2O/, RE
DUBZIZIVPEROE D 1| DRT—LTOT
TARTHZERTREICIL, T, LVHET, 220
2R R IR AL 0D BT REZR RO FESLIZ DWW TH IR
FHLTD, VFET s a RS EFI M LI T B
HITLTWDH, BRI A CIEERISHE R WVEDR
BENTELT, JlEHERFTP THD.

BAF L REIC & B MR B D RIS

INNEESS, FEET

ITESRER T LD PR R R e O IE A

EERTAAX LV HRBERENEICEATDHIEMN
T&i, -

WE TR 1| FEBERESECBIIF 4%

VHEOFEHE ~DIEE REBORE I
B9 HFREIIEE ) & E, 2000

The effect of alcohol on the level of
biopyrins in urine, a possible oxidative
stress marker. SFRRI 2000, Kyoto, Japan,
2000

¥ x:

A

HEDODHR

AN ERAE
Machida K, Sakai O, Miyata Y, Nonaka H,
Nakajima K, Hamaya S, Miyazaki S, Ohida
M, Yoshioka T, Takagi S, Shimizu H. An
attack with sarin nerve gas on the Tokyo
subway system and its effects on victims. In:
ACS symposium series 745, Natural and
selected synthetic toxins:  Biological
implications, eds by Tu AT, Garffield W,
American Chemical Society, Washington
DC, 2000
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EERBCB 551 F LV EBRBOEREEICEHT MR

MINEESS, AKER, BF—F, m@ELF, §HEL,
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FBEERERRELTRERLERTELBILW,
Frrak—MEROREICEFL, BHREREERE
ISR TEEERERERLL TERSN,

& /NE, PHEXR, LB OH, E EE
MIRITRIBERE, DNA 1815, pas0 FHEHE, LREHEEE,
REBESERE-UEL, BET —F2MBiipT
BB,

# 3C: Yoshida R, Ogawa Y. (2000) Oxidative
stress induced by 2, 3, 7, 8-tetrachloro-
dibenzo-p-dioxin: An application of
oxidative stress markers to cancer risk
assessment of dioxins. Industrial Health
38: 5-14, 2000; Ogawa Y, Hisanaga H,
Arito H, Yu X, Yoshida R, Takata A,
Sakurai H, Watanabe S, Uchiyama [, Asahi
S, Tanaka I, Kudo M, Takata H. Relation
between working conditions and exposure
to dioxins in a municipal waste incinerator.
Toxicological Science 54 (1) 107.

WEETER 1| FEFREFICBIDS (43
ARFOHEE ~O LB REOREERIC
B4 oA ) MEE, 2000

54, BBIEEITE BNy R OEE S B A A T
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AT, SR TETE Y W A

'AEBRRE B RES AR R —
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BELTHENSERLLTHEBRM IV RETS
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BERAEOT — &AL, Yy T ABEEE
RO OWTER L, 372, BRFEHIRE
BB T LT EREA~OBREIZ OV TTHEBE
BBIoT,

O3 REE—, ORI A, f1(1999) KHEMEL

LD EBBORE (Multiple Chemical
Sensitivities). B ANAMEE 46, 769-777.

BEEFEORDEREEICET I TFHRIHAE
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ED—ERELT, TR 1] FEICEETHEETER
B IR ES R B ERATE TR
T — RERERLE, BEDH-T-HEHID
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B BOEEREL, BT EE IR SER
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ERBAMEDEEE IR TAIEBMET
0D, FLTEPFETIE, BHEOREEREREBA
PO BEEAHEIC A2, REHERNERS 2
BEORIVERV AT —2 Ty MEERICERE L+
RIEDORBARERFL -, B, ERITETTTH
D, ERE, BRERSHILICERER 1 EUNI

98.
AT

FBELEHEES 57 £TR, TEBEELLEY
B 4TS5 T ICAOWTIE EOTA IR
EhTWaH, ZhidlE R &85, BFRNAEE
ZRLTOENOERMBREND, HEEEH
TSR R LV EHE D EMA TR
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FREMEZ, BRLHE, NEREET
TDVAT LADOHAREOCEESE, DMA BHROH
Eite X BoE B HiEE RO,

. Aerosol Sci and Tech (ARAFFED—ER%
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a3 AEAREE R EICL A T REThD, BIE,
B b AT VT ARERG ROV MEEFEC
BE-THOMN, BREFICEEOILFEREIZE
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IX Synopsis in English

As of March 31, 2001
1. Research Organization
Director General Shunichi Araki, MD, DMSc

Division of Research Planning

Director Heihachiro Arito, DMSc
Senior Researcher Hiroshi Jonai, MD, DMSc
Researcher Mitsuya Furuse

Division of Work Stress Control

Director Susumu Saito, DMSc
Senior Researcher Kenji lwasaki, DSc
Hideki Fukuda, DMSc
Shin-ichi Sawada, DMSc
Lumie Kurabayashi, MD, DMSc
Takashi Haratani, DHSc
Tatsuo Oka
Midori Sotoyama, DMSc¢
Researcher - Masaya Takahashi, DMsc
Satoru Ueno
Keiichi Miki
Akinori Nakata, DMSc¢

Division of Health Effects Research

Director Takeshi Honma, DPhar
Senior Researcher Noriko Otaki, DMSc
Hirotomo Yamada, DSc
Muneyuki Miyagawa, DMSc
Toyoto Iwata, MD, DMSc
Rui-Sheng Wang, DM3c
Tetsuo Tai, DMSc
Researcher Keiichi Kato
Megumi Suda
Kenichi Kobayashi, DPhar

Division of Hazard Assessment

Director . Shinji Koizumi, DPhar
Senior Researcher ' Yoshifumi Nakanishi, DPhar
' Yasutaka Ogawa, MD, DMSc

Kaoru Suzuki

Katsumi Ohtani DPhar

Ippei Mori, MS, DMSc
Researcher Hisayo Kubota

Akinori Yasuda, VMD, DAgr

Hiroyuki Saito

Ayako Takata, MD, DMSc¢
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Division of Work Environment Evaluation

Director
Senior Researcher

Researcher

Division of Human Engineering
Director
Senior Researcher

Researcher

Experimental Animal Care

Chief
Researcher

Library and Information Center

Chief
Researcher

Norihiko Kohyama, DSc
Katsuhiko Sawatari, DSc
Seiichiro Kanno

Fumio Serita, DHS¢
Tsutomu Okuno, DEng
Yasushi Shinohara, DSc
Mariko Ono-Ogasawara
Mitsutoshi Takaya
Takeshi Sasaki

Yoshihara Yonekawa, DMSc
Hisao Yotsumoto

Toshihiko Myojo, DEng
Tsuguo Takano

Mitsumasa Sugimoto

Setsuo Maeda, DEng

Jun Qjima '

Yukio Takahashi

Nobuyuki Shibata

Kazuyuki Iwakiri, DEng

Junzo Saegusa, VMD, DAgr
Tadao Toya

Kazuo Kanada
Hitoshi Kubota

Japan Science and Technology Corporation (JST):
Program for Priority Research Activities

Visiting scientist Seichiro Sekiguchi, DAgr
Rie Yoshida
Xiaozhong Yu, MD, DMSc¢
Rie Uenishi
Terukazu Kobayashi, DMSc

Changes in research staff in FY 2000:

Director, Division of Hazard Assessment
Naomi Hisanaga, MD: on loan to National Institute of Occupational
Safety and Health, Malaysia, November 15, 2000.

Senior Researcher, Division of Research Planning
Tetsuya Ishii: resigned, January 31, 2001.

STA Fellow of Japan Science and Technology Corporation
Xuhong Yu: served until July 31, 2000.
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2. Research Projects

10.

11.

12,

13.

14.

The effect of night-work on variation of urinary catecholamine excretion in men
Keiichi Miki
Development of mental and physical health indicators for work stress control

Kenji Iwasaki, Takashi Haratani, Takeshi Sasaki, Tatsuo Oka, Akinori Yasuda,
Tetsuo Tai, Akinori Nakata, Ippei Mori and Naomi Hisanaga

Effect of a 12-hour shift on health of workers of a manufacturing company
Kenji Iwasaki, Takeshi Sasaki, Tatsuo Oka, Akinori Yasuda, Tetsuo Tai, Ippei Mori and
Naomi Hisanaga

Association of working factors with immunological indices among engineer (II)
Akinori Yasuda, Takeshi Sasaki, Tatsuo Oka, Kenji Iwasaki and Naomi Hisanaga

Change from 8-hour to 12-hour shifts and health in a manufacturing company

—HRY, BP and BMI—
Tatsuo Oka, Kenji Iwasaki, Takeshi Sasaki, Akinori Yasuda, Tetsuo Tai, Ippei Mori and
Naomi Hisanaga

Effect of long working hours or 12-hour shift systems in workers of manufacturing
companies on biological indices
lakeshi Sasaki, Kenji hvasaki, Tatsuo Oka, Akinori Yasuda, Tetsuo Tai, Ippei Mori and
Naomi Hisanaga

Detection of arrhythmias with 24-hour Holter electrocardiography in a semiconductor
manufacturing company

Tetsuo Tai, Kenji Iwasaki, Takeshi Sasaki, Tatsuo Oka and Takashi Ueda'

! Matsushita Electronics

Development of animal model for sudden death (2)
Tetsuo Tai

Studies on health interventions for improving sleep quality of workers
Heihachiro Arito, Takashi Haratani, Masaya Takahashi, Akinori Nakata and
Yasutaka Ogawa

Effects of sleep on the immune system: An epidemiological study of white-collar male
workers
Akinori Nakata, Takashi Haratani, Masaya Takahashi, Sang Hwoi Park' and
Noriyuki Kawamura"
!National Institute of Mental Health, National Center of Neurology and Psychiatry

Association of poor sleep habits with sick leave in Japanese male white-collar day workers
Akinori Nakata, Takashi Haratam Masaya Takahashz Norito Kawakami',
Hzroyukz Shimizu', Fumio Kobayashi® and Shunichi Araki’

! Department of Public Health, Gifu University School of Medicine; * Department of
Psychosocial Medicine, Aichi Medical University; and * Department of Public Health
and Occupational Medicine, Graduate School of Medicine, University of Tokyo

Studies on job stress and healthy work organizations
Takashi Haratani

Mental health for Japanese expatriates
Lumie Kurabayashi, Takamasa Saito’, Mitsuru Suzuki and Fumitaka Noda®
! Oita University of Nursing and Health Sciences; * Iwate Medical University; and
? Taisho University

Ergonomic aspects of symbiosis of human and information technology (IT)
Susumu Saito, Midori Sotoyama, Hiroshi Jonai and Yu Xuhong
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15.

16.

17.

18.
19.

20.

21.

22.

23,

24,

25.
26.
27.
28.

29.

Universal design for computer use
—Questionnaire survey on computer use in schools—
Midori Sotoyama, Kazuyuki Twakiri, Hiroshi Jonai and Susumu Saito

Effect of the display tilt angle of a notebook computer on posture and complains
Hiroshi Jonai, Maria Beatriz G. Villanueva’, Ayako Takata, Midori Sotoyama and
Suswmu Saito
! Occupational Safety and Health Center, Philippines

Invention and evaluation of self-traction chair
Hiroshi Jonai, Kazuhiko Okabe’, Yoshikazu Yamazaki’ and Maria Beatriz G. Villanueva®
! Okabe Clinic, 2Akayama Bonesetter: and * Oceupational Safety and Health Center,
Philippines

An experimental study on muscular load in dish-washing task
—Effects of the standing aid for the bending forward posture —
Kazuyuki ;wakiri, Midori Sotoyama and Susumu Saito

Contraction characteristics of fast and siow muscle at low temperature work and stress
division

Satoru Ueno
Evaluation for thermal insulation property of cold protective clothing used by cold workers
in Japan by CEN standard

Shin-ichi SAWADA and Ingvar Holmer
! National Institute of Working Life, Sweden

Effect of local and systemic warming measures on frostbite-resistant response and
subjective thermal loads during repeated finger cooling
Shin-ichi Sawada, Shunichi Araki and Kazuhito Yokoyama’ .
! Department of Public Health and Occupational Medicine, Graduate School of
Medicine, University of Tokyo

Physiological and subjective thermal loads during repeated whole-body cooling and the
recovery period ' :
Shin-ichi Sawada, Shunichi Araki and Kazuhito Yokoyama"
! Department of Public Health and. Occupational Medicine, Graduate School of
Medicine, University of Tokyo

Thermoregulatory behavioral responses during repeated whole-body heating and the
recovery period
Shin-ichi Sawada

Motor control function in elderly persons
Hideki Fukuda, Okihide Hikosaka', Masaya Segawa’ and Yoshiko Nomura’
! Juntendo University School of Medicine; and * Segawa Neurological Clinic Jfor
Children

Development of a data processing system for the occupational injuries and discase report
Hideki Fukuda, Shin-ichi Sawada, Ippei Mouri, Keiichi Katoh and Tetsuya Ishii

Effect of outdoor climate conditions on incidence of occupational heat disorders
Shin-ichi Sawada and Hideki Fukuda

Acute poisoning cases due to exposure to chlorine dioxide
Keiichi Katoh

A study of statistics on industrial disease (4)
Keiichi Katoh

A cohort mortality study of construction workers 4
Hitoshi Kubota, Ippei Mouri, Jian Sun’, Eiji Shibata’ and Naomi Hisanaga
! Institute of Heaith Economics, Canada; and 2Nagoya University, School of Medicine
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30.
31.
32.

33.

34,

35.

36.

37.

38.
39.

40,

41.
0.
43.

44.

Epidemiological studies on occupational cancer
Ippei Mori

Effects of ALDH2 genetic polymorphisms on the metabolism of structurally different
aldehydes in human liver

Ruisheng Wang, Tamie Nakajz'ma" and Takeshi Honma

! Department of Hygiene, Shinshu University School of Medicine

Quantitative analysis of cytochrome P450 gene expression in blood cells for the evaluation
of chemical exposure in occupational workers
Ruisheng Wang and Takeshi Honma

Relationships between exposure and body concentrations of industrial chemicals and health

effects due to chemicals

— Body concentration of toluene following inhalation exposure and intra-peritoneal

administration of toluene to rats— '
Megumi Suda, Ruisheng Wang, Soichiro Sekiguchi and Takeshi Honma

Research for the establishment of medical and hygienic measures to prevent health hazards
due to exposure to hydrochlorofluorocarbon substitutes
—Reproductive disorders produced by Halogenated Propanes

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

! Nippon Medical School

Neurobehavioral and neuropharmacological methods of evaluating neurotoxicity of
environmental pollutants
—Simple methods for measurement of animal behavior

Takeshi Honma, Megumi Suda and Muneyuki Miyagawa

Nervous and reproductive disorders produced by occupational hazard factors

—Changes in nerve cell functions induced by exposure to aromatic compounds
Takeshi Honma, Hirofumi Tsuga, Megumi Suda, Tatsuya Haga’ and Wolfgang Sadee’
! Institute for Brain Research, University of Tokyo, and ? University of California
San Francisco, USA

Effects of industrial chemicals on reproductive and thyroidal systems in mammals
Kenichi Kobayashi, Rui-Sheng Wang, Muneyuki Miyagawa, Soichiro Sekiguchi,
Megumi Suda and Takeshi Honma

Test methods for cognitive effects of chemicals in laboratory animals
Muneyuki Miyagawa, Takeshi Honma and Megumi Suda

Development of effective bioassay system for endocrine disrupters in the workplace
Muneyuki Miyagawa and Katsumi Ohfani

Development and application of simple and rapid sperm toxicity tests by Tetrazolium salt
methods in rats
Katsumi Ohtani, Shigeru Yamazaki', Minoru Takeda', Muneyuki Miyagawa,
Hisayo Kubota and Junzo Saegusa
! School of Medicine, Showa University

Large tissue preparation for electron microscopy
— Application for testis—
Hisayo Kubota, Xiaozhong Yu, Katsumi Ohtaniand Junzo Saegusa

Establishment and characterization of a cell line derived from mouse macrophage
Junzo Saegusa, Hisayo Kubota and Jong-Soo Kim

Effect of magnetic field on development of thymic lymphoma in female AKR mice
Junzo Saegusa and Hisayo Kubota

Survey on electromagnetic exposure level from industrial facilities
Haruhiko Sakurai", Hiroshi Jonai, Katuo Isakaz, Masao Taki’ and Toshiaki I-figash:’J
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45.
46,

47.
48.
49,
50.

51.

32,
33.

54.

55.

56.

57.
58.

59.

60.

fJapan Industrial Safety and Health Association: ° Tokushima University; * Tokyo
Metropolitan University; and * University of Environmental and Occupational Heaith

Effects of UV radiation on KB cells
Toyoto Iwata, Katsumi Ohtani and Hirotomo Yamada

Studies on the regulation of self-protective functions
Hirotomo Yamada and Shinji Koizumi

Analysis of the molecular mechanism for the self-protective responses against occupational
hazardous factors

Shinji Koizumi
The effects of occupational hazardous factors on gene expression

Shinji Koizumi, Kaoru Suzuki and Fuminori Otsuka
! Department of Pharmaceutical Sciences, Teikyo University

Methods to assess the health effects of occupational hazardous factors, including endocrine

disruptors, with the aid of gene technology
Sato Watanabe, Seiichi Yoshida, Ken Takeda, Tomoko Tsuchiya, Michie Hashimoto and
Shinji Koizumi :

Analysis of the responses of regulatory DNA elements to occupational hazardous factors
Kaoru Suzuki and Shinji Koizumi

Developing new methods for evaluating health effects of people exposed to dioxins
Yasutaka Ogawa and Rie Yoshida

Attack with nerve gas on the Tokyo subway system and its acute and chronic effects on
victims
Yasutaka Ogawa

The study on the effects of workers exposed to dioxins at work place
Naomi Hisanaga, Yasutaka Ogawa, Ippei Mori, Ayako Takata, Rie Yoshida,
Xiaozhong Yu, Rui-Sheng Wang, Akinori Nakata and Satoru Ueno

The study on the prevalence of sick house syndrome due to working environment and on its
protective measures taken on work environment and health
Shunichi Araki, Naomi Hisanaga, Yasutaka Ogawa, Ippei Mori, Akinori Nakata,
Eiji Shibata' and Tadashi Sakai?
"Nagoya University, Faculty of Medicine; and * Tokyo Rosai Hospital, Health
Examination Center

Preliminary study on urinary metal concentration among welders
Hiroyuki Saito, Mitsutoshi lakaya, Jun Ojima, Yasushi Shinchara, Takeshi Iwasaki,
Naomi Hisanaga' and Heihachiro drito

Questionnaire survey on practice of work environment measurements and technical
improvement of hazardous work environment
Hiroyuki Saito, Tetsuya Ishii, Ippei Mouri, Hiroshi Jonai, Yasutaka Ogawa and
Hethachiro Arito ‘

Correlation between surface properties and carcinogenicity of silicon carbide whisker
Ayako Takata, Tadao Toya, Norihiko Kohyama and Yasunosuke Suzuki'
'Mownt Sinai School of Medicine of the City University of New York

A prediction system of mutagenicity of halogenated compounds with an artificial neural
network system
Katsuhiko Sawatari and Yoshifumi Nakanishi

Simulation and experimental validation of short-term diffusive sampling
Seiichire Kanno '

Application of Spectrochemical methods for the analysis of dust components
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61.

62.
63.

64.
65.

66.

67.

68.

69.

70.

71.

72.
73.

74.

75.

Yasushi Shinohara

Development of a new small-scale powered air-purifying respirator
Toshihiko Myojo and Mitsumasa Sugimoto

Real-time elemental analyzing system for size-classified aerosol particles using DMA and
ICP-MS/AES (1)
Toshihiko Myojo, Mitsutoshi Takaya and Mariko Ono-Ogasawara

Real-time elemental analyzing system for size-classified aerosol particles using DMA and
ICP-MS/AES (1)
Mitsutoshi Takaya, Mariko Ono-Ogasawara and Toshihiko Myojo

Quick quantitative analysis of polyaromatic hydrocarbons in diesel exhaust particles
Mariko Ono-Ogasawara, Toshihiko Myojo and Mitsutoshi Takaya

Lung lesions induced by intratracheal instillation of vanadium pentoxide powder in rats
Tadao Toya, Kazuo Fukuda, Mitsutoshi Takaya and Heihachiro Arito

A new measurement system of solubility and dissolving rate of toxic metal compounds into
artificial pulmonary fluid and its an application to vanadium pentoxide
Mitsutoshi Takaya, Tadao Toya and Heihachiro Arito

Characterization of functional material particle and evaluation of its toxicity

(1) Preliminary survey of subject materials and working environment of producing

company -
Mitsutoshi Takaya, Norihiko Kohyama, Fumio Serita, Yasushi Shinohara,
Mariko Ono-Ogasawara, Noriko Otaki, Toyoto Iwata, Tadao Toya and Ayako Takata

Characterization of functional material particle and evaluation of its toxicity

(2) Characterization of materials to be used in animal experiments
Fumio Serita, Mitsutoshi Takaya, Norihiko Kohyama, Yasushi Shinohara,
Mariko Ono-Ogasawara, Noriko Otaki, Toyolo Iwata, Tadao Toya and Ayako Takata

Characterization of functional material particle and evaluation of its toxicity

(3) Effects of rare earth oxides to the cell proliferation
Toyoto Iwata, Noriko Otaki, Tadao Toya, Ayako Takata, Mitsutoshi Takaya,
Mariko Ono-Ogasawara, Yasushi Shinohara, Fumio Serita and Norihiko Kohyama

Characterization of functional material particle and evaluation of its toxicity

(4) Acute puimonary toxicity induced by intratracheal instillation of rare metal
Tadao Toya, Ayako Takata, Noriko Otaki, Mitsutoshi Takaya, Toyoto Iwaia,
Mariko Ono-Ogasawara, Yasushi Shinohara, Fumio Serita and Norihiko Kohyama

Characterization of functional material particle and evaluation of its toxicity

(5) Building of nose only exposure system for rats
Fumio Serita, Mitsutoshi Takaya, Norihiko Kohyama, Yasushi Shinohara,
Mariko Ono-Ogasawara, Noriko Otaki, Toyoto Iwata, Tadao Toya and Ayako Takata

Development of Jength-separation method for fibrous materials
Fumio Serita

Several enzymes adsorption on mineral fibers
Noriko Otaki and Norihiko Kohyama

Silica contents in clays for dying Igusa (rush) and airborne dust levels in rush-matt
producing areas
Norihiko Kohyama, Yasushi Shinohara, Fumio Serita, Kenji Morinaga,
Takumi Kishimoto and Yasuhiro Yamawaki

A method to evaluate infrared radiation hazards
— A proposal of occupational exposure limits—
Tsutomu Okuno
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76.

71,

78.

79.

80.

81.

82,

83.

Evaluation of blue-light hazards from various light sources
Tsutomu Okuno, Hiroyuki Saito and Jun Ojima

Ultraviolet radiation emitted by CO, arc welding
Tsutomu Okuno, Jun Ojima and Hiroyuki Saito

Measurement of calibration factor of a light scattering dust monitor for CO, arc welding
fumes
Jun Ofima

A study on characteristics of uniform flow with push-pull ventilation system
Nobuyuki Shibata and Jun Qjima

Measurement of airflow patterns with laser on a push-puil ventilation system
Hisao Yotsumoto

Whole-body vibration perception thresholds
Setsuo Maeda, Yoshiharu Yonekawa and Yukio Takahashi

Vibration power measurement in the hand
Setsuo Maeda, Yoshiharu Yonekawa and Yukio Takahashi

Studies on the effect of low frequency noise on a man
Yukio Takahashi, Yoshiharu Yonekawa, Kazuo Kanada and Setsuo Maeda
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3. Abstracts of Published Articles

L Kenji INWASAKI, Tatsuo OKA, Takeshi SASAKI and Naomi HISANAGA
Association of Working Hours with Biological Indices Related to
Cardiovascular Systems among Engineers '
26th International Congress on Occupational Health, Scientific Programme and Abstracts, p540.

SUBJECTS: Two field surveys of male engineers in Japan were conducted: Survey I; 147 subjects
(23-49 years) in an electronics manufacturing company, Survey II; 278 subjects (20-59 years) in a
machinery manufacturing company.

RESULTS: Main associations of working hours with other parameters were as follows: Survey I; Both
sleeping hours and urinary noradrenaline during work decreased with the increase of working hours in the
30-39 age subgroup, which suggested that long working hours might lower sympathetic nervous activity
due to sleep deprivation. Survey II; Sleeping hours was closely related to working hours negatively. The
serum DHEA-S (p<0.05) and TC (p<0.1) levels decreased with the decrease of sleeping hours.

CONCLUSION: The findings in our surveys suggested that long working hours brought about the
reduction of sleeping hours, which might lead to the change of autonomic-nervous and endocrine activities.
It appeared from our survey that the effect of working hours on cardiovascular system might be larger in
.the working hours of 70 hr/week and over for engineers in Japan.

National Institute of Industrial Health

2. Norito KAWAKAMI', Kazunori AKACHP, Hiroyuki SHIMIZU', Takashi HARATANT, Fumio
KOBAYASHI' Masao ISHIZAKP, Takeshi HAYASHE, Osamu FUJITA’, Yoshiharu AIZAWA',
Shogo MIYAZAKP, Hisanori HIRC?, Shuji HASHIMOTO" and Shunichi ARAKI”
Job Strain, Social Support in the Workplace, and Haemoglobin Alc in
Japanese Men
Occup Environ Med, 57 (12): 805-809, 2000.

OBJECTIVES: To examine the association between job strain (defined in the model of job demands
and job control} and social support at the workplace with levels of glycosylated haemoglobin Alc
(HbAlc). ‘

METHODS: All male employees aged 40-60 in a manufacturing firm, Japan, were invited to take part
in the study. A blood sample was taken from the participants and HbAlc (%) was measured. Job strain and
social support at the workplace were assessed with the Job Content Questionnaire (JCQ). After excluding
those who had a history of diabetes mellitus or other chronic diseases, data from 268 male day workers
were analyzed.

RESULTS: Age adjusted average concentrations of HbAlc were significantly higher in the highest
quartile group of job strain or the lowest quartile group of social support at the workplace (p<0.03).
Multiple linear regression analysis indicated that job strain was significantly and positively related to
HbAlc (p<0.05), whereas social support at the workplace was significantly and negatively related to
HbA I ¢ (p<0.05), both after controlling for other covariates.

CONCLUSIONS: Greater job strain and lower social support at the workplace may be associated with
increased concentrations of HbAlc. Increased blood glucose may be a physiological mediator between job
strain or social support at the workplace and coronary heart disease.

! Department of Public Health, Gifu University School of Medicine; ?Sanyo Electric Co.; * National Institute of
Industrial Health; ’ Department of Psychosocial Medicine, Aichi Medical University; ° Health Care Center,
Kanazawa Medical University; ® Hitachi Health Care Center; ? Division of Psychiatry, Kariya General Hospital; *
Department of Hygiene and Public Health, Kitasato University; * NKK Corporation; !° Department OI{
Epidemiology and Preventive Health Sciences, School of Health Sciences and Nursing, University of Tokyo, and !
Department of Public Health and Occupational Medicine, Graduate School of Medicine, University of Tokyo
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3. Noriko NISHIKIDO', Takayuki KAGEYAMA, Toshio KOBAYASHF and Takashi HARATANI'
Assessment of Job Stress Using a Brief-Questionnaire: Its Relations to
Depression among Male Workers of an Information Processing Company
Sangyo Seishin Hoken (Occupational Mental Health) 8 (2): 73-82, 2000,

As an index for evaluating job stress among workers, we developed a self-rating brief-questionnaire,
made of 20 items. The factor analysis was made using the data of 223 male workers of an information
processing company. Six factors, such as ‘work-load’, ‘reward from work’, ‘support from colleagues and
superiors’, ‘problem with personal relations’, ‘mental work-load’, and ‘job control’, were found. All factor
scales were made of 3-4 items, showing respectable reliability (alpha = 0.72-0.90). The ‘work-load’ scale
was higher in unmarried men than in married men. The ‘work-load' and 'mental work load' were related to
the long overtime work hours. The step-wise regression analysis, in which a dependent variable was
self-rating depression scale and independent variables were 6 job stress scales and additional 2 items, i.e.
difficulties in working life/in private life, was performed. The result indicated that ‘reward from work’ and
‘Job control’ decreased the worker's depression and that ‘problem with personal relations’ and difficulties
in private life increased it. Although the data was smail and restricted, this brief-questionnaire seems to be
a useful index for evaluating worker’s job stress and clarifying its related factors. '

! Department of Community Health Nursing, St. Luke's College of Nursing; * Department of Mental Health and

Psychiatric Nursing, Oita University of Nursing and Health Sciences; * Department of Hygiene and Preventive
Medicine, School of Medicine, Fukushima Medical University; and ¥ National Institute of Industrial Health

4. Kiyomi TAKEUCHY', Fumio KOBAYASHI' Norito KAWAKAMY, Takashi HARATANF. Masao
ISHIZAKT, Takeshi HAYASHF, Osamu FUJITA® Yoshiharu AIZAWA', Shogo MIYAZAKT,
Hisanori HIRO', Shuji HASHIMOTO’ and Shunichi ARAKT

Job Stress and Sick Absenteeism in Japan
— From Japan Work Stress and Health Cohort Study

26th International Congress on Occupational Health, Scientific Programme and Abstracts, Singapore, p263,
2000.

AIM: This study examines the relationship between job stress and sick absenteeism in a cohort of
Japan's working population,

METHOD: We received reports on cases of sick absenteeism over about | year after a baseline survey
from four companies. These were registered with Japan Work Stress and Health Cohort Study, and a
baseline survey taken, covering 1854 men and 3501 women. The reports detailed age, gender, the
beginning and end date of sick absenteeism, and the name of the health problem. The name of health
problem was confirmed with a medical certificate. In the reports 99 cases of men and 4 cases of women
were absent longer than 30 days after the baseline survey, and 98 cases of men younger than 60 years old
were chosen as cases for study. A breakdown of health problem classified by ICD9 was 12 neoplasm, 16
mental disorders, 21 diseases of the circulatory system, 22 musculoskeletal disorders and injuries and 27
others. Three times the number of cases, with matched age, gender, and company characteristics, were
chosen with 294 controls. Thus case-control study was conducted on 98 cases with 294 controls. The
baseline questionnaire included two sets of job stressor scales: the Job Content Questionnaire (Karasek,
1985) and the Generic Job Stress Questionnaire by U.S. NIOSH (Hurrell & McLaney, 1988), health habits,
past history and others. Physical check-up data were also collected at the baseline. Relationships were
assessed using repeated ANOVA, chi-square test and multiple logistic analysis.

RESULTS: No differences of background at the baseline existed between cases and controls except that
BMI was higher in the cases than in the controls (p<0.05) and more cases had past histories of
hypertension and heyperlipidemia (p<0.01). Cases had significantly low scores in job control (p<0.05) and
in social support from co-workers {(p<0.01) at the baseline. Multiple logistic analysis for sick absenteeism
proved low social support from co-workers (OR 3.45, 95% CI 1.52-7.82) and past history of
hyperlipidemia (OR 11.58, 95%Cl 1.43-93.55) to be significant.

CONCLUSION: Low job control and low social support from co-workers may have relevance to sick
absenteeism in Japan's working population.

" dichi Medical University; * Gifu University School of Medicine; * National Institute of Industrial Health; *
Kanazawa Medical University; ° Hitachi Ltd: ® Aichi University of Education; ” Kitasato University; * NKK
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Corporation; and ? University of Tokyo

5. Tukeshi HAVASHI. Atsushi NAKATANI', Norito KAWAKAMT, Tukashi HARATANE, Fumio
KOBAYASHI'. Masao ISHIZAKF, Osamu FUJITA®, Yoshiharu AIZAWA”, Shogo MIYAZAKL,
Hisanori HIRC". Shuyji HASHIMOTO' and Shunichi ARAKT -

Job Stress and Sickleave of 7 Days or Longer in Japanese Workers

26th International Congress on Occupational Health, Scientific Programme and Abstracts, Singapore, p263,
2000,

AIM: We carried out a prospective cohort study to assess the effects of job stress on health between
1996 and 1999, which is a part of the Japan Work Stress and Health Cohort Study. This study was to
investigate the relation between job stress and sick leave of seven days or longer.

METHOD: A total of 7215 male workers {aged 35 - 55 years old) who visited the Hitachi Health Care
Center for a health checkup and had no past history of malignant disease, ischemic heart disease or mental
disease were enrolled in the study in 1996-97. We used a case-control study design nested in a cohort
study. We found that 156 male workers had over 7 days absence according to ill certificate until 1999 (the
case group); the control group consisted of 468 male workers who did not have sick leave of 7 days or
longer and were matched age and job. The baseline questionnaire included two sets of job stressor scales,
i.e., the Job Content Questionnaire (JCQ, Karasek 1985) and the Generic Job Stress Questionnaire (GJSQ)
by U.S. NIOSH (Hurrell & McLaney, 1988). We compared these job stressor variables between the cases
and the controls by using logistic regression.

RESULTS: Supervisor's support was significantly associated with decreased sick leave (p<0.05). A
treatment of hypertension was significantly associated with increased sick leave (p<0.05).

CONCLUSION: Supervisor support may be an important factor in preventing sick leave at workplace.

! Hitachi Ltd; * Gifu University School of Medicine; 3 National Institute of Industrial Health; ! Aichi Medical

University; ° Kanazawa Medical University; ¢ dichi University of Education; 7 Kitasato University; © NKK

Corporation; and ? University of Tokyo

6. Norito KAWAKAMI', Takashi HARATANE, Fumio KOBAYASHF, Masao ISHIZAKT', Tokeshi
HAYASHF, Osamu FUJITA®, Yoshiharu AIZAWA!, Shogo MIYAZAKI', Hisanori HIRO', Shuji
HASHIMOTC' and Shunichi ARAKY . '

Job Stress and Health in Japan: Summary of Baseline Findings from Japan
Work Stress and Health Cohort.

26th International Congress. on Occupational Health, Scientific Programme and Abstracts, Singapore, p327,
2000.

AIM: A large-scale prospective cohort study was designed to know the effects of job stress on health
among Japanese employees called the Japan Work Stress and Health Cohort Study Group
(http://www.gifu-u.ac. jp/~norito/cohort. html). Based on cross-sectional analyses of the large-scale
baseline data, this paper overviews findings on effects of job stress on five selected health outcomes
(depression, blood pressure, serum total cholesterol, sick leave and work accident) in Japan.

METHOD: Study subjects at baseline were 21,248 men and 3,745 women employees working at nine
companies in Japan. The baseline questionnaire included two set of job stressor scales, i.e., the Job
Content Questionnaire (JCQ, Karasek 1985) and the Generic Job Stress Questionnaire (GISQ) by the U.S.
NIOSH (Hurrell & McLaney, 1988), as well as depression (CES-D), sick leave days in the past year and
work accident in the past six months. Physical check-up data at baseline were also collected. The
association of job demands (or job overload), job control, job insecurity (or future ambiguity) and
worksite support with the five outcomes were analyzed by using multiple linear or logistic regression,
controlling for age and other covariates.

RESULTS: (1) Job demands and job insecurity positively correlated, and job control and worksite
support negatively correlated with depression among men. Job insecurity positively and job control and
worksite support negatively correlated with depression among women. (2) Job control was negatively
associated with systolic and diastolic blood pressures among men. Job insecurity positively and worksite
support negatively correlated with serum total cholesterol among men. Job demands were positively
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associated with diastolic blood pressure among women. (3) Job insecurity was positively and job control
and worksite support were negatively associated with sick leave of seven days or more in the past year
among men. Worksite support was negatively associated with sick leave among women. (4) Job insecurity
was positively and job control was negatively associated with work accident among men.

CONCLUSION: Job control and Jjob insecurity were consistently associated with depression, blood
pressure, serum total cholesterol, sick icave and work accident among Japanese employed men. Worksite
support also seems an important factor for men and women. But the findings were still inconsistent among
outcomes for women, suggesting a need to elucidate gender differences.

! Gifu University School of Medicine; * National Institute of Industrial Health; ° Aichi Medical University; *

Kanazawa Medical University; ° Hitachi Ltd- © dichi University of Education; ’ Kitasato Untversity; * NKK
Corporation; and’ University of Tokyo

7. Shogo MIYAZAKT, Seichi HORIE', Norito KAWAKAME, Takashi HARATANF and Teruichi
SHIMOMITSU'
Identification of Job Stressors among Software Engineers in Japan

26th International Congress on Occupational Health, Scientific Programme and Abstracts, Singapore, p579,
2000.

AIM: Computer sofiware engineers have been noticed as a stressful occupation, suffering from
so-called "techno-stress." It is important for occupational health services to prevent job stress and its
adverse health effects for this occupation. In this study, we aimed to examine Job stress characteristics
among software engineers by using a short Job stress questionnaire (Shimomitsu et al., 1999) and the "job
stress assessment diagram" (Kawakami et al., 1999).

METHOD: We distributed a short Job stress questionnaire to 1,607 software engineers, aged 20-60
year-old, of a software industry in Japan in June 1999. The questionnaire included four 3-item scales of
Job stressors (job demand, job control, supervisor support and co-worker support), as well as mental and
physical stress reactions, which were developed by Shimomitsu et al. (1998). The association of each job
stressor with stress reactions was examined by multiple logistic regression. Average scores of job stressors
for each project team were plotted on a two-dimensional diagram, which was consisted of Jjob demands
and job control or of supervisor support and co-worker support ("job stress assessment diagrams"), to see
the job stress patterns.

RESULTS: A total of 1,370 workers responded (response rate, 85.3%). Multiple logistic regression
analysis indicated that working alone or with a few co-workers for a project and working at a client' office
away from own workplace were strongly related to stress reactions. These workers had significantly lower
score of supervisor support and co-worker support. On the other hand, the length of experience in a
software engineering work or a position within a project team was not related to any stress reaction. As
plotting its average scores of Job stressors on the job stress assessment diagrams, each project team
showed a very distinct pattern of job stress. By using the diagrams, it was easy for occupational health
staffs and even for company managers to understand Jjob stress characteristics of project teams and plan a
further work environment-oriented intervention for job stress reduction.

CONCLUSION: The short job stress questionnaire was very useful to identify major job stressors
affecting stress reactions among computer software engineers in this software industry. The job stress
assessment diagram, a visual tool for job stress monitoring, was practical and useful for understanding
sources of job stress and planning work reorganization in this occupation.

' NKK Corporation; * Gifu University School of Medicine; * National Institute of Industrial Health; and * Tokyo
Medical University :

8. Masao ISHIZAKY, Yuko MORIKAWA', Hideaki' NAKAGAWA' Yuichi YAMADA', Norito
KAWAKAME, Takashi HARATANF, Fumio KOBAYASHT' and Shunichi ARAKY

Work-place Characteristics and Plasma Fibrinogen in Japanese Employees

26th International Congress on Occupational Health, Scientific Programme and Abstracts, Singapore, p672,
2000.

AIM: To investigate the relationship between work-place characteristics and plasma fibrinogen level
(PFL).
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METHOD: The study was a cross-sectional design with data collected from 4343 blue-, and
white-collar male factory workers (aged 20 - 58 years). The questionnaire was based on Karasek's job
demand/control model, and also included measures of work-place characteristics such as overtime and
sedentary job. .

RESULTS: More overtime, less sedentary job and lower job control were all related to increased PFL.
Less work-site support was associated to increased PFL, however, this relationship was weaker than that
between job control and PFL. Adjusting for employment grade, however, eliminated these relationships.
There was no demonstrable relationship between job demands and PFL. ‘

CONCLUSION: Certain aspects of the Karasek model, but not job demands, were related to PFL
among employed Japanese males.

! Kanazawa Medical University; ? Gifu University School of Medicine;  National Institute of Industrial Health; *
Aichi Medical University; and’ University of Tokyo

9. Yoshihary AIZAWA', Hideki TONORI', Masayuki OJIMA', Norito KAWAKAMY, Takashi
HARATANF. Fumio KOBAYASHI' Masao ISHIZAKI', Takeshi HAYASHE, Osamu FUJITA,
Shogo MIYAZAKT, Hisanori HIRO", Shuji HASHIMOTO® and Shunichi ARAKY

Gender, Age and Job Stress in Japan

26th International Congress on Occupational Health, Scientific Programme and Abstracts, Singapore, p672,
2000.

AIM: We aims to define the features of gender and age on job stress among Japanese workers and o
propose the management for job stress.

METHODS: The Japan Work Stress and Health Cohort Study Group conducted a base line survey in
various occupations. The baseline survey included over 20,000 employees in Japan. We deleted
questionnaires lacking necessary data for our analysis. The subjects for analysis were obtained from
22,164 employees (male = 18,654, female = 3,510). Their ages ranged from 19 to 60 years old (male: 41.0
y+9.19, female: 37.0y * 10.91). We divided the subjects according to sex and age groups consisted of
five generations (under 20's, 30's, 40's, 50's, and over 60's). We examined job stress in these subjects by
the National Institute for Occupational Safety and Health (NIOSH) Job Stress Questionnaire (NIOSH;
Hurell & McLaney, 1988), Job Content Questionnaire (JCQ; Karasek, 1985), and depressive mood by the
Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977). We statistically analyzed data
to compare the items according to gender and age.

RESULTS: 1) Gender difference: Female employees had higher score of CES-D than males. They
showed lower scores than men in regard to quantitative workload, change in workload, responsibility for
others, cognitive demands, role conflict, and job demands on NIOSH and JCQ. In contrast, male
employees had higher scores than women in regard with job satisfaction, supervisor support, job control,
and skill utilization. 2) Age difference: The decrease of CES-D scores in accordance with age was less
remarkable in women than in men. However, the scores in the 40's and 50's indicated no difference.
Regarding the order of correlation coefficients between job stress score and CES-D score in generations,
the youth (20's and 30's} ranked higher than the middle (40's and 50's) for role-conflict. On the other hand,
the middle had higher score for conflict of personal relationships than the youth.

CONCLUSION: This study suggests female employees may have stronger depressive mood than male.
The role-conflict in the youth and the conflict of personal relationship in the middle appear to be the most
grave impact in the job stress for each generation. The management of job stress should be carried out
taking gender and age into consideration.

! Kitasato University; ° Gifu University School of Medicine; 3 National Institute of Industrial Health; ! Aichi
Medical University; ° Kanazawa Medical University; ¢ Hitachi Ltd; 7 Aichi University of Education; ¥ NKK
Corporation; and’ University of Tokyo '

10, Teruichi SHIMOMITSU', Takashi HARATANE, Noboru IWATA’, Kazuhito YOKOYAMA', Yutaka
ONO’, Takeshi TANIGAWA®, Ken NAKAMURA’, Toshimasa MARUTA', Junichiro HAYANO',
Koichi NAKANO®, Katsuya FURUKI", Yuko ODAGIRI', Yumiko OHYA' and Masaaki KATO'

Development of a Novel Brief Job Stress Questionnaire
26th International Congress on Occupational Health, Scientific Programme and Abstracts, Singapore, p675,
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2000,

The purpose of this study was to develop a brief questionnaire for the measurement of job stress and to
investigate its validity and reliability among Japanese employees. Based on several previous developed
questionnaires with high validity and reliability, we developed a questionnaire which consisted of 57 items
for the measurement of work stressors, stress responses, and buffer factors. We produced 17 items for
work stressors, which referred to the Japanese version of the Job Content Questionnaire and the Generic
Job Stress Questionnaire. We developed 29 items for psychological and somatic stress responses, which
referred to the Japanese version of the Profile of Mood State (POMS), State-Trait Anxiety Inventory
(STAI), Center for Epidemiologic Studies for Depression Scale (CES-D), Screener for the Somatoform
Disorders and the Subjective Wellbeing Inventory. One buffer factor (9 items): social support from
supervisors, coworkers, and family/friends and 3 items for the degree of satisfaction to their work/home
life were also included. We surveyed 2,428 employees in 3 regions in one company using the
questionnaire. Respondent rate was 97.2%. The Cronbach alpha for each of the factors were relatively
high: over .63-.66 in work stressor (Quantitative work load, Qualitative work load, Job control, and
Interpersonal conflict), .77-.92 in psychological stress responses (Vigor, Anger, Fatigue, Anxiety,
Depression), .79 in somatic stress responses, and .76-.78 in social support. Principle component factor
analysis with valimax rotation was performed. Most of items showed high factor loading to the same
factor corresponding the scale. Factor structure supported the construct validity of the questionnaire. The
criterion-related validity was also tested by analyzing the correlation coefficients between a brief
questionnaire and each scale of the related questionnaire. The correlation coefficients were relatively high
(from .38 to .64). These results show that the questionnaire developed in this study has both high
reliability and validity, and is useful for the assessment of job stress in Japanese employees.

! Tokyo Medical University; 2 National Institute of Industrial Health; ° Florida International University; *

University of Tokyo, ° Keio University; University of Tsukuba, ” Kitasato University; ® Nagoya City University; *

Toho University; and '* Kyoto Kajo Hokenkai

1. Tokashi HARATANI', Akiko MIKF, Norito KAWAKAMF, Fumio KOBAYASHT', Masao ISHIZAKF.,
Tukeshi HAYASHI, Osamu FUIITA’, Yoshiharu AIZAWA® Shogo MIYAZAKP, Hisanori HIRC,
Shuji HASHIMOTO" and Shunichi ARAKT"
Relationship between the Job Content Questionnaire and the Generic Job
Stress Questionnaire

26th International Congress on Occupational Health, Scientific Programme and Abstracts, Singapore, p675,
2000.

AIM: There are several kinds of questionnaires which assess Job stress. However, their relationships are
seldom examined. The Japan Work Stress and Health Cohort Study Group conducted the baseline survey
using two major job stress questionnaires: the Job Content Questionnaire (JCQ) by Karasek and the
Generic Job Stress Questionnaire (GJSQ) by the National Institute for Occupational Safety and Health in
the U.S. A cross-sectional analysis was performed to examine the -relationship between two
questionnaires.

METHOD: Each subject was asked to complete a self-administered questionnaire package including
JCQ and GJSQ. A total of 25,104 workers (21,248 men, 3,745 women and 111 of unknown gender)
responded to the questionnaire. We analyzed 9 scales of JCQ (skill discretion, decision authority, decision
latitude, psychological demands, Jjob insecurity, physical exertion, physical isometric loads, supervisor
support, coworker support) and 16 scales of GJSQ (job control, skill underutilization, quantitative
workload, variance in workload, cognitive demands, responsibility for people, intragroup conflict,
intergroup conflict, role conflict, role ambiguity, job future ambiguity, employment opportunities, physical
environment, social support from 'supervisor, social support from coworkers, and social support from
family/friends).

RESULTS: Strong correlations were found between psychological job demands and quantitative
workload, between decision latitude or decision authority and job control, and between supervisor social
support and social support from supervisor. Moderate correlations were found between physical job
demands and physical environment, between skill discretion and job control or skill underutilaization, and
between job insecurity and employment opportunities or role ambiguity. Skill utilization of JCQ was
weakly and negatively correlated with skiil underutilaization of GJSQ. Coworker social support was
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correlated moderately with social support from coworkers, but more strongly with intragroup conflict and
intergroup conflict. '
CONCLUSION: The results of this study indicate that most of scales of JCQ. and GJSQ measure
similar concepts, and that several scales méasure different aspects while their terms are similar.
! National Institute of Industrial Health; ? Miyagi University; ? Gifu University School of Medicine; * Adichi

Medical University; > Kanazawa Medical University; S Hitachi Ltd: 7 Aichi University of Education; ¢ Kitasato
University; ° NKK Corporation; and 18 Uiniversity of Tokyo

12, Yuko ODAGIRI', Teruichi SHIMOMITSU', Yumiko OHYA'!, Takashi HARATANE and Akizumi
TSUTSUMP
Examination of Job Stress and Burnout among Nurses - Using a Novel Brief
Job Stress Questionnaire

Sixth International Congress of Behavioral Medicine, Brisbane, International Journal of Behavioral Medicine 7
(Suppl. 1): 162-163, 2000.

PURPOSE: The purpose of this study was to examine the relationship between job stress and
psychological stress responses such as depression or burnout among nurses.

SUBJECTS AND METHOD: The subjects consisted of 762 nurses (27.5+7.1 yrs) who work for a
university hospital in Japan. A novel brief job stress questionnaire, as well as the Japanese version of
Pines' burnout questionnaire was completed. The novel brief questionnaire consisted of 57 items with 3
components, i.€. Work stressors, psychological (vigor, anger, fatigue, anxiety, depression) and somatic
stress responses, and buffer factors. Multiple regression analysis was conducted with each of the factors of
psychological/somatic responses, job satisfaction, and burnout score being used as an independent variable,
and marital status, quantitative/qualitative work load, job control, interpersonal conflict, job fitness,
supervisor support, coworker support, and family support as dependent variables.

RESULTS: Among the subjects, 12.7% were married and 94.9% were involved in shift work. Muitiple
regression analysis revealed that quantitative workload and interpersonal conflicts as well as physical
demand were positively related to depression or burnout score, while age, job fitness and family support
were negatively related. Quantitative workload was negatively related to vigor, while control, job fitness
and family support were positively related. Among several work stressors quantitative workload had a
great impact on anger, fatigue, anxiety, depression, somatic stress responses, job satisfaction, and burnout
SCOr€.

CONCLUSION: Quantitative workload and interpersonal conflicts were strongly positively related to
psychological stress responses such as anger, depression and burnout, while job fitness and family support
were negatively related. Therefore, to recognize the worth of their work, as well as to reduce the burden of
work or to build good interpersonal relationships at the work place are important to prevent depression or
burnout among nurses.

! Department of Preventive Medicine and Public Health, Tokyo Medical University; ? National Institute of
Industrial Health; and® Department of Environmental Medicine, Kurume University School of Medicine -

13 Norito KAWAKAMI, Hiroyuki SHIMIZU', Takashi HARATANE. Noboru IWATA® and Toshinori
KITAMURA’

Use and Abuse/Dependence of Sedatives in a Community Population in

Japan

Sixth International Congress of Behavioral Medicine, Brisbane, International Journal of Behavioral Medicine, 7

(Suppl. 1): pi42, 2000.

The aim of the study is to know the prevalence of abuse and dependence of sedatives (tranquilizers,
sleep pills, etc.) in a community population in Japan. We conducted a face-to-face interview survey of
about 2000 residents who were aged 20 or above and randomly selected from an urban city in Japan. A
total of 1029 subjects participated in the survey (57% of eligible subjects). Eight percent of the subjects
ever had an experience of being prescribed sedatives for two weeks or longer. Among them, one third
reported that they used greater dose of sedatives or used them for longer duration than prescribed. One of
every thirty subjects ever had used sedatives for non-medical reasons. Elderly subjects had a greater risk
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of these inappropriate use. The six month prevalence of abuse/dependence of sedatives are relatively
common in a community in Japan, although the prevalence is much less than that in the U.S. and other
countries.

' Gifu University School of Medicine; ? National Institute of Industrial Health; * Florida International University;
and ’ National Institute of Mental Health

14. Akinori NAKATA', Takashi HARATANI, Norito KAWAKAME, Akiko MIKP, Lumie
KURABAYASHI' and Hiroyuki SHIMIZU?
Sleep Problems in White-collar Male Workers of an Electric Equipment
Manufacturing Company in Japan.
Ind Health 38, 62-68, 2000.

In order to clarify poor sleep habits and prevalence of sleep problems (disturbances) of healthy male
white-collar workers and the relationship of these to age and job type, a total of 1,161 Japanese empioyees
of an electric equipment manufacturing company (aged 23 to 59, mean 37 years) were surveyed by means
of a mailed questionnaire. The workers were asked about eleven sleep habits. They were also divided into
four groups according to age and job type: 23-29 (n=226), 30-39 (n=597), 40-49 (n=225) and 50-59
(n=113); managerial (n=209), professional (n=336), technician (n=475) and clerical (n=134). In this study,
the sleep problems were defined as who had at least one of the following four poor sleep habits: 1) taking
more than 30 minutes to fall asleep, 2) awakening during sleep (ADS) almost everyday, 3) early morning
awakening (EMA) almost everyday, and 4) excessive daytime sleepiness (EDS) at work almost every day.
Analyses showed that sleep problems were present in 26.0% of workers; the problems were most serious
among workers aged 50 years and more {36.0%) which may be due to a significant increase in the
prevalence rate of EMA. The results revealed that sleep problems are common in male white-collar
daytime workers. The findings also suggest a need for increased attention to sleep problems in older
workers and younger ones with EDS at work.

" National Institute of Industrial Health; ° Department of Public Health, Gifu University School of Medicine; and
* Department of Adult Nursing, Miyagi University

15, Akinori NAKATA" 2 Shunichi ARAKT, Takeshi TANIGAWA". Akiko MIKT, Susumu SAKURAP,
Norito KAWAKAMI', Kazuhito YOKOYAMA' and Mitsuo YOKOYAMA’ :

Decrease of Suppressor-inducer (CD4+CD45RA+H) T Lymphocytes and
Increase of Serum Immunoglobulin G Due to Perceived Job Stress in
Japanese Nuclear Electric Power Plant Workers

J QOccup Environ Med 42, 143-150, 2000,

To clarify the effects of perceived job stress on the immune system, a cross-sectional study was
conducted in 116 male Japanese workers of a nuclear electric power plant (aged 20 to 39, mean 31 years).
Perceived job stress, ie, psychological job demand, Jjob control, worksite social support and job strain, was

workers, and numbers of T and natural killer (NK) cell subpopulations, B lymphocytes, total lymphocytes
and white blood cells (WBCs), and serum concentrations of immunoglobulins (IgG, IgM, IgA, IgE and
IgD) in their blood were measured. The workers were divided into higher and lower strain groups
according to their job strain scores, The number of CD4+CD45RA+ T lymphocytes in the higher strain
group having the job strain score of 0.5 or more (41 workers) was significantly smaller than that in the
lower strain group hasving the score of less than 0.5 (75 workers). In contrast, the serum IgG
concentration in the former group was significantly higher than that in the iatter group (analysis of
covariance with age and smoking as covariates). Also, the numbers of total CD4+ T and total T (CD3+)
lymphocytes and of white blood cells in the former group were significantly smaller than those in the
latter group. After controlling for age and smoking by the partial correlation coefficient in all | 16 workers,
the number of CD57+CD16+ NK cells was inversely correlated with job demand and with job strain; the
number of CD8+ T lymphocytes was positively correlated with worksite social support; and serum IgG
and IgM concentrations were positively correlated with Job strain. It is suggested that higher job strain
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decreases the number of CD4+CD45RA+ T lymphocytes in male Japanese workers but increases serum
IgG concentrations.

! Department of Public Health and Occupational Medicine, Graduate School of Medicine, University of Tokyo; *
National Institute of Industrial Health; 3 Institute of Community Medicine, University of Tsukuba; ! Department of
Adult Nursing, Miyagi University; 5 Clinical Laboratory, University of Tokyo Hospital; © Department of Public
Health, Gifu University School of Medicine; and ~ Department of Virology, Kagoshima University School of
Medicine

16 Takeshi TANIGAWA"?, Shunichi ARAKI', Akinori NAKATA" 3, Susumu SAKURAF and Akiko
MIKT
Effects of Smoking and Japanese Cedar Pollinosis on Lymphocyte
Subpopulations
Arch Environ Health 54, 119-123, 1 999,

Approximately 10-30% of the Japanese population suffer from Japanese Cedar (Cryptomeria japonica)
pollinosis in the spring. To date, the effects of this pollinosis on lymphocyte subpopulations have not been
examined epidemiologically. To examine the effects of smoking and Japanese Cedar pollinosis on
lymphocyte subpopulations, we used flow cytometry to measure CD4+ and CD8+ T lymphocyte
subpopulations, natural-killer cell subpopulations, B (CD19+) lymphocytes, and total lymphocytes in 61
smokers and 51 non-smokers. Some of these individuals had history of pollinosis during November
1993-an off-season for Japanese Cedar pollination. Our findings suggest that (a) CD4+ T-lymphocyte
subpopulations (i.e., CD4+CD29+, CD4+CD45RA+ and CD4+CD45RO+ cells) together with total CD4+
T, total T and total lymphocytes, were increased by the effects smoking; (b) CD8dim+CDl1la+ T, and
CD8+CD11b+ T, and CD57+CD16+ natural killer cells, together with total CD8+CDlla+ T and total
CD8+ T lymphocytes, were increased by the effects of pollinosis on smokers, even though no lymphocyte
subpopulations were increased by only the pollinosis effects; (¢) CD4+CD29+ T and CD8dim+CDl1la+ T
lymphocytes were increased by the effects of smoking on pollinosis, and (d) CD4+CD29+ T and
CD4+CD45R0O+ T lymphocytes, CD8dim+CD11a+ T, and CD8+CDllb+ T lymphocytes and
CD57+CD16+ natural killer cells together with total CD4+ T, total T (CD3+), total CD8+CD1lat, total
CD8+ T, and total lymphocytes, were increased by the combined effects of smoking and pollinosis.

! Department of Public Health and Occupational Medicine, Graduate School of Medicine, University of Tokyo, ?
Institute of Community Medicine, University of Tsukuba; 3 National Institute of Industrial Health; ? Clinical
Laboratory, University of Tokyo Hospital; and 7 Department of Adult Nursing, Miyagi University

17 ‘Lumie KURABAYASHI, Satoru SHIMA’, Hisanori HIRO?, Mitsuru SUZUKT' and Fumitaka
NODA’
A Survey on Pre-Assignment Training Programs for Japanese Expatriates:
One of Stress Management Programs in Japanese Companies

Symposium: Stress at Work in Asian Countries, 3rd World Congress on Stress, Dublin, Programme and Abstracts,
21p, 2000.

Pre-assignment training is one of the useful and available stress management programs for 300,000
Japanese expatriates all over the world. The aim of this study is to survey pre-assignment training in
Japanese companies and to suggest a useful training program which is easy to conduct even in a small. -
company. A survey was done with mailed questionnaires and interviews and the answers from thirty-six
Japanese companies have been examined. The survey shows that eighty-three percent of the companies
have been undertaking pre-assignment training on health care. The content of programs varied among the
companies. Information on telephone, facsimile and e-mail counseling services is recommended to add to
the existing training programs. An inter-company stress management system is necessary to collect health
service information from all over the world and to provide it to each company.

! National Institute of Industrial Health; ? Tokyo Keizai University; 3 NKK Tsurumi Health Service Center; * Iwate

Medical College; and’ Taisho University
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18, Lumie KURABAYASH]
Work Stress: Current Situations, Agendas and Stress Management
Jpn J Clin Psychiat, Seishin-Igaku 42 (10), 1016-] 022, 2000. -

There has been a great change in our working life in Japan. Lifetime employment is coming to an end,
and a new promotion system under which each employee is promoted according to his/her ability has
become popular. Diversity of employment, new industrial technology, that is the IT revolution,
internationalization of Japanese companies and business recession have also affected this big change. By
taking up a common mental health problem which has recently occurred in Japanese companies and
showing how to solve it, this review outlines mental health situations in the workplace today. A guideline
for promoting mentai health announced by the Ministry of Labour, in August 2000 is briefly described.

National Institute of Industrial Health

19, Shin-ichi SAWADA
Effect of Ambient Temperature on Cold-induced Vasodilatation (C1VD)
Response and Subjective Thermal Loads Induced by Repeated Finger
Cooling '
Biometeorology and Urban Climatology at the Turn of the Millennium: Selected Papers from the Conference

fCB-ICUC’99. Edited by RJ. de Dear, JD Kalma, TR Oke and A Auliciems WCASP-50 WMO/TD No.] 026,
149-154, World Meteorological Organization, Geneva, Switzerland, 2000, '

The objective of this study was to investigate how repeated finger cooling under different ambijent
temperature conditions affects cold-induced vasodilatation (CIVD) response and finger pain and thermal
sensations. Six young men aged 21 to 23 years immersed their left index fingers in stirred water at 10°C
for 10 minutes. This immersion procedure was repeated six times. Each cold-water immersion was
followed by a S-minute rest. This cold-water immersion experiment was carried out on different days
under three ambient temperature conditions with relative humidity of 50%: warm (30°C), neutral (25°C),
and cool (20°C). At the ambient temperatures of 30°C and 25°C, marked CIVD response occurred and the
CIVD reactivity did not significantly change upon repetition of cold-water immersion. The finger skin
temperature during each post-immersion rest aiso tended to recover quickly to the pre-immersion level. At
the ambient temperature of 20°C, however, the CIVD response weakened continuously upon repetition of
immersion and almost disappeared during the final immersion. The recovery rate of finger temperature
during each post-immersion rest decreased continuously upon repetition of immersion. F inger pain
sensation rapidly increased during each immersion, but it completely disappeared during each
post-immersion rest period. Finger cold sensation rapidly increased during each immersion, but it was
replaced by a warm or neutral sensation during each rest period. These subjective sensations during the
immersion and post-immersion periods were not significantly affected by ambient temperature. Oral
temperature during the experiment showed no significant change at the ambient temperatures of 25°C and
30°C, whereas it decreased significantly at the ambient temperature of 20°C. These results suggest that
under cool ambient temperature conditions where the body core temperature is liable to decrease, repeated
finger cooling may weaken CIVD reactivity and delay the recovery of finger temperature during
post-immersion rest periods. They also suggest that under such conditions, subjective judgements such as
absence of finger pain and occurrence of warm sensations during post-immersion rest may not be reliable
indicators of the risk of progressive finger cooling and frostbite.

National Institute of Industrial Health

20.  Shin-ichi SAWADA
The Need for a Rational Choice of Cold Protective Equipment in a
Refrigerated Working Environment
ARBETE OCH HALSA 8, 57-61, 2000.
A field survey was carried out on three refrigerating plants in Japan in order to examine the working

conditions of people exposed to very low temperature. The survey concentrated on how long the workers
are exposed to cold stress, how much they are cooled, and the present state and problems of
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countermeasure against cold in the refrigerated warehouse work. The problems indicated by the survey are
as follows:

(1) A small proportion of workers (10%) is made up of young persons ranging from 20 to 30 years old.

(2) Longer working time and shorter resting time.

(3) Frequent and intermittent exposures to large temperature differences by frequent coming in and out

of cold warehouses.

(4) Common use of thermally low-insulated gloves as a result of giving priority to the workability.

(5) Increase in physiological and subjective workloads during summer.

(6) Greater physiological loads on the skeletal-muscular system and excessive cooling of peripheral

body parts during manual work.

(7) Intermittent facial cooling of forklift-operating workers with slow metabolism.

(8) Individual variation in methods of getting back body warmth during rest periods.

(9) A greater decline in oral and finger temperatures without subjective discomfort or cold sensation in

some workers.

Problem (9) is consistent with the results of our previous laboratory studies, which examined the effect
of intermittent cooling of fingers and the whole body. The findings of the present study strongly suggest
the need for a rational choice of cold protective equipment, which are not dependent on the workers’
subjective judgment in refrigerated warehouse work.

National Institute of Industrial Health

21 Shin-ichi SAWADA
Recent Trends in the Incidence of Occupational Heat Disorders in Japan
JCOH 2000 Pre-conference Symposium on Evaluation and Control of Heat Stress, Singapore, August p26, 2000.

The objective of this study was to investigate a recent trend in the incidence of heat disorders that have
been officially registered as occupational diseases by the Ministry of Labor in Japan. Also, the study
aimed to explore the factors relating to the incidence of them. All cases of heat disorders included in the
original reports of occupational diseases, which had been submitted to the Ministry of Labor between
1995 and 1998, were made the subjects of the analysis in the study. There were 80 cases of occupational
heat disorders reported in 1995, 49 in 1996, 51 in 1997 and 56 in 1998, respectively. The higher incidence
was found in outdoor works such as construction, transportation, patrol, agriculture, forestry, golf course
work, etc. The higher incidence was also found in the afternoon (14:00-16:00) between July and August.
About 70% of the victims were middle-aged or elder-aged workers. The workers with the smaller years of
experience tended to suffer damage. More than 80% of the victims were employees of small enterprise
under 50 employees. The present study clearly shows that occupational heat disorders are still now one of
the most important problems among occupational diseases in physical work environments in Japan
although the high risk workplace has changed from mining and steel industries to outdoor works in
SUmmer.

National Institute of Industrial Health

22. Shin-ichi SAWADA
Work-related Factors of Frostbite Incidence in Cold Work Environments of
Japan |
- JCOH2000 Mini-symposium 42:Cold Stress, Scientific Programme and Abstracis, pi36, 26th International

Congress on Occupational Health, Singapore, 2000.

AIM: In Japan, the statistical cases of occupational diseases that has caused the forced absence over 4
days have been compiled by industrial classification by the Ministry of Labor every year. This statistical
data is contained and annually published in the “General Guidebook on Industrial Health” which is called
“Rodo Eisei no Shiori” in Japanese. However, the details on the causes of each of the occupational
diseases have not been identified from these statistical data. The objective of the study was to analyze in
detail the cases of occupational diseases particularly, frostbite. Also, the study aimed to determine the
work-related factors that cause occupational frostbites.

METHOD: The original reports of job-related diseases, injuries and deaths of workers, which had been

-79 -



RESULTS: In the occupational frostbites, there were 16 cases reported in 1995, 10 in 1996, 19 in 1997
and 17 in 1998, respectively. A total of 62 cases of frostbites were classified into two groups by
work-related factors: one group as shown in Case | of Table 1 occurred in accidents such as blowing of a
cooling gas or touching frozen objects (39 cases); the other group as shown in Case 2 of Table 1 occurred

and that the frostbite was ordinarily found after work.

CONCLUSION: The present study suggests that one of the most important measures to prevent
frostbite in cold work environments is a rational choice of cold protective equipment that is not dependent
on workers’ subjective sensation and/or Judgment. As the basis for achieving this, it is essential to
standardize the test method for evaluating the thermal property and insulation of cold protective
e¢quipment and to display their thermal properties.

Table 1. The typical cases of occupational frostbite

(1) Frostbite (both hands): Male aged 23, He was engaged in selling and repairing gas equipment. In 1995,
during a test run of a gas heat pump engine, he did not notice a valve was not completely closed as he
replenished the cooling gas. The cooling gas biew out as a result. The worker tried to shut the valve off
and eventually burned both hands. He was forced to take 2 weeks off.

(2) Frostbite (the 2nd, 3rd, 4th and 5th fingers of each hand): Male aged 40. He was engaged in a port
associated industry. In 1996, he was loading frozen cuttlefish with a belt conveyor at ~30°C in a
refrigerated carrier. Wearing arctic gloves over cotton gloves, he noticed his fingers were abnormal
after taking lunch and rest. He got frostbites without noticing any abnormality during work. He was
made to take 90 days off.

National Institute of Industrial Health

23.  Shin-ichi SAWADA', Shunichi ARAKF and Kazuhito YOKOYAMA®
Thermoregulatory Behavioral and Physiological Characteristics during
Alternately Repeated Exposure to Cold and Warm Environments

The 9th International Conference on Environmental Ergonomics (ICEE Rubr 2000), Program and Abstracts, P,
2000.

exposure and increased during each warm exposure, but the absolute value during the cold and warm
exposure tended to decrease gradually with the repetition of the exposures. Thermal discomfort, cold
sensation, behavioral motivation for seeking warmer conditions, and subjective shivering sensation
increased rapidly during each cold exposure. Concomitantly, metabolic heat production in some subjects
also increased during that period. These thermoregulatory behavioral and physiological responses
significantly strengthened with the repetition of each cold exposure. However, these thermoregulatory
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effector responses.

! National Institute of Industrial Health; and ° Department of Public Health and Occupational Medicine,
Graduate School of Medicine, University of Tolyo

24 Maria Beatriz G. VILLANUEVA', Hiroshi JONAP. Midori SOTOYAMA’ and Susumu SAITO
Fvaluation of the Ergonomic Aspects of Portable Personal Computers with
Flat Panel Displays (PC-FPDs). ‘

Proceedings of the IEA2000/HF ES2000 Congress, I, p654-657, 2000.

Adverse effects may accompany the increased popularity of portable computers (PC-FPDs). This paper
evaluated the ergonomic aspects of PC-FPD use in two experiments. The first phase studied the posture,
muscle load, complaints and performance of the subjects. Ten subjects performed a text-entry task for 5
minutes using a desktop computer and 4 PC-FPDs of various sizes. Viewing and neck angles were lower
and the trunk was more forward inclined while using the PC-FPDs. Muscle activities of the neck extensor
during work with PC-FPDs were also higher than for the desktop computer. Increasing discomfort and
difficulty of keying validated by decreasing performance with smaller PC-FPDs were noted. The second
experiment looked at the offect of FPD tilt on body and eye positions and luminance. Another 10 subjects
were asked to transcribe sentences using a 13.3-inch FPD with the screen set at tilt angles from 100 to 140
degrees. The results showed that at a 100-degree tilt, the subjects assumed a relatively upward gaze,
longer viewing distance, wider elbow angle and forward trunk inclination with the chair height set the
lowest and the computer set farthest from the edge of the table. These findings may be explained by the
intent of the subjects to obtain the best viewing parameters. The subjects had the greatest difficult using
the computer at this tilt angle. This setting was also least preferred during the experiment. Our studies
show the need for ergonomic guidelines specific for PC-FPD use.

! Occupational Safety and Health Center, Philippines; and ? National Institute of Industrial Health

25 Susumu SAITO!, Midori SOTOYAMA', Hiroshi JONAI', Masahiro AKUTSU’, Madoka YATANF
_ and Tatsuya MAR UMOTO’
Research Activities on the Ergonomics of Computers in Schools in Japan
Proceedings of the IEA 2000/HFES 2000 Congress, 1, p658, 2000.

Recently, the Japanese government took positive steps financially to introduce computers into schools
and to promote the use of the internet in school environments. A proactive approach must be taken to
climinate the foreseeable ergonomic problems from the use of these new technologies. The Japan
Ergonomics Society (JES) has had discussions on the topics concerned and the results will be introduced
in the IEA2000 symposium on children and computers. Topics discussed in JES symposium, which was
held in May 1999, were the postural and visual characteristics of young students; ergonomic
improvements of workstations for the school children; operating conditions of PCs in junior-high schools;
a questionnaire survey on the ergonomic aspects of computers in schools; and others. In conclusion, the
introduction of computers in schools should be given more careful consideration from the ergonomic point
of view. The development of ergonomic guidelines for the use of computers in schools should address the
prevailing social needs. '

! National Institute of Industrial Health; 2 Tamagawa University; and 3 Marumoto Eye Clinic

26, Susumu SAITO', Bruno PICCOLF, Michael J. SMITEF. Midori SOTOYAMA', Glerm SWEITZER',
Maria Beatriz G. VILLANUEVA® and Ryoji YOSHITAKE’

Ergonomic Guidelines for Using Notebook Personal Computers

Ind Health 38, 421-434, 2000.

In the 1980's, the visual display terminal (VDT) was introduced in workplaces of many countries. Soon
thereafter, an upsurge in reported cases of related health problems, such as musculoskeletal disorders and
gyestrain, was seen. Recently, the flat panel display or notebook personal computer (PC) became the most
remarkable feature in modern workplaces with VDTs and even in homes. A proactive approach must be
taken to avert foresceable ergonomic and occupational health problems from the use of this new
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technology. Because of its distinct physical and optical characteristics, the ergonomic requirements for
notebook PCs in terms of machine layout, workstation design, lighting conditions, among others, should
be different from the CRT-based computers. The Japan Ergonomics Society (JES) technical committee
came up with a set of guidelines for notebook PC use following exploratory discussions that dwelt on its
ergonomic aspects. To keep in stride with this development, the Technical Committee on
Human-Computer Interaction under the auspices of the International Ergonomics Association worked
towards the international issuance of the guidelines. This paper unveils the resuit of this collaborative
effort.

Technical Committee on Human-C. omputer Interaction, International Ergonomics Association (IEA )

! National Institute of Industrial Health; ° Department of Occupational Health, Milan State University - ICP

Hospital, Italy; * Department of Industrial Engineering, University of Wisconsin-Madison, USA; * Department of

Building Services Engineering, Hong Kong Polytechnic University, China, ° Occupational Safety and Health

Center, Philippines; and ¢ Human F. actors, Yamato Lab., IBM Japan

27 Xu-Hong YU', Midori SOTOYAMA? and Susumu SAITO?
Does the Row Typesetting of Characters Affect the Accuracy of
Accommodation in Binocular Viewing?
Proceedings of the 8th International Conference on Myopia, p274-278, 2000,

In natural near reading of the row typesetting text the visual distances for the two eyes are different in
most time. Such aniso-accommodative demands are not negligible comparing to the depth-of-focus of the
eye and will cause lag or lead defocuses, which may affect the emmetropization process. The steady-state
accommodations to the above stimuli were observed with an infrared refractometer in 8 adult subjects. A
center and a side viewing position were compared, having unchanged visual distance for the test eye and
¢qual to that for the center position but nearer (by 0.33 D) to that for the side position for the other eye. A
mean decrease of 0.16 D in accommodation was found for the side position (df=15, p < 0.01), indicating
lag defocuses occurred for the test eye. Setting change limits at +/- 0.1 D, of total 88 trials 58 % showed
decreases and only 16% showed increases. Results suggested higher risk on myopia for the row
typesetting text, especially in case of wider width, or nearer reading distance for most people.

! Japan International Science & Technology Exchange Center: and’ Nationai Institute of Industrial Health

28. Ruisheng WANG and Takeshi HONMA .
Mechanism of the Cytotoxicity of 2-Brom0propane'
Environmental Sciences 8- 299 2001,

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

National Institute of Industrial Health

29, Hirgfumi TSUGA"? and Takeshi HONMA'
Effects of Short-term Toluene Exposure on Ligand Binding to Muscarinic
Acetylcholine Receptors in the Rat Frontal Cortex and Hippocampus
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Neurotoxicol Teratol 22, 603-606, 2000,

Effects of short-term toluene exposure on ligand binding to muscarinic acetylcholine receptors in the rat
frontal cortex and hippocampus NEUROTOXICOL TERATOL 22 603-606, 2000 - Changes in the
binding affinity of the muscarinic acetylcholine receptor agonist carbamylcholine were determined in
membranes isolated from the brains of rats exposed to toluene at concentrations of 500-2,000 ppm for 6
hours. Membrane fractions of the frontal cortex and hippocampus were prepared and agonist binding
affinities were determined by measuring the displacement of [*H] N-methyl scopolamine binding activity
by carbamylcholine. In the frontal cortex, the affinity of high-affinity carbamylcholine binding was
reduced following exposure to toluene at a concentration of 1,000 ppm or higher. However, in the
hippocampus, the affinity of high-affinity binding of carbamylcholine was increased following exposure to
toluene. These observations suggest that toluene exposure affects binding affinity of carbamylcholine, and
the effect differs by brain region.

! National Institute of Industrial Health; and 2 Domestic Research Fellow of Japan Science and Technology
Corporation ‘

30, Takeshi HONMA', Megumi SUDA', Hirofumi TSUGA™ 2, Muneyuki MIYAGAWA' and Rui-Sheng
WANG'
Neurobehavioral and Neuropharmacological Methods of Evaluating
Neurotoxicity of Environmental Pollutants
Environmental Research in Japan, 1999.

Many kinds of organic chemicals exist as environmental pollutants in the atmosphere. Among them,
benzene, toluene, xylene, trichloroethylene, carbon tetrachloride, and chloroform are present in relatively
high concentrations. All these aromatic and chlorinated compounds are neurotoxic to some extent. For a
long time, carcinogenicity has been considered the most important factor with regard to the regulation of
chemicals and the setting of exposure limits. In these days, the social interest in chemical substances is
directed to dioxins and endocrine disruptors. These chemicals are considered to possess carcinogenicity,
reproductive toxicity, and so on. However, the amount of these chemicals existing in ordinary environment
is not so large. Among chemicals, which were exhausted into the atmosphere in Tokyo metropolitan area
in 1998, the amount of toluene was largest.

- 1,1,1-Trichloroethane and xylene followed toluene. The most serious toxicity of these chemicals is
neither carcinogenicity nor reproductive toxicity. Neurotoxicity is the most important factor to be
considered in the setting of exposure limit values for these chemicals. The prevention of neurological and
psychiatric diseases or dysfunctions produced by exposure to neurotoxic chemicals should be the premier
aim of toxicology, given the serious consequences of these diseases. Therefore, it is essential to develop
new methods to assess the degree of neurotoxicity for as many chemicals as possible. However, the
assessment of neurotoxicity has so far been limited to a small number of chemicals such as toluene and
trichloroethylene. In neurotoxicity studies, such indicators as lever-pressing learning in animal behavior,
EEG in electrophysiology, and neurotransmission in eurochemistry have been investigated. Studies of
these indicators involve specialized techniques and take a long time to yield significant results. For these
reasons, the available data on neurotoxicity findings is not sufficient. New methods and procedures are
required in order to collect neurotoxicity data more easily and in a shorter time. This study is one of such
trials to find new methods or testing systems to assess in a short time the degree of neurotoxicity for as
many chemicals as possible. In addition, we discuss the biochemical background to behavioral changes
induced by chemical pollution.

Spontaneous locomotor activity (SLA) is a simple indicator of the activity of the nervous system. In the
absence of any drug or chemical, caged rats subjected to measurement of spontaneous locomotor activity
show circadian rhythms of high activity in the dark 12-hr period and low activity in the light 12-hr period.
Thiopenthal, a short-acting barbiturate, and methamphetamine, a stimulant that acts on the central nervous
system, respectively decreased and increased the spontaneous locomotor activity. However, these drugs
had no effect on circadian rhythms. Also scopolaming, 2 muscarine antagonist, increased SLA.
P-chlorophenylalanine, an inhibitor of serotonin synthesis, destroyed the circadian rhythms. The injection
of apomorphine, a dopamine agonist, increased SLA of caged rats. However, clonidine, an
alpha-adrenergic agonist, decreased SLA. Spontaneous locomotor activity of rats was suppressed by
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intraperitoneal administration of toluene and trichloroethylene. The 12-hr dark-light circadian rhythms
were affected by such treatment. On the other hand a single 8-hr exposure of rats to 20-2000 ppm toluene
had no marked effect on circadian rhythms. Open field behavior (ambulation, defecation etc.) is used as an
indicator of emotional conditions. Short-term exposure of rats to toluene gas elicited an increase in
ambulation.

In microdialysis study, an intraperitoneal injection of toluene decreased acetylcholine release from
nerve terminals in the brain striatum of rats.

Changes in the binding affinity of the muscarinic acetylcholine receptor agonist carbamylcholine were
determined in membranes isolated from the frontal cortex, striatum, hippocampus, and cerebellum of rats
exposed to toluene at a concentration of 500-2,000 ppm for 6 hours. In the frontal cortex, the high-affinity
carbamylcholine binding was suppressed following exposure to toluene. In the hippocampus, the
high-affinity binding of carbamylcholine was enhanced following toluene exposure. In the striatum and
cerebellum, binding characteristics of carbamylcholine were not affected by toluene exposure,

" National Institute of Industrial Health; and ° Domestic Research Fellow of Japan Science and Technology
Corporation

31.  Takeshi HONMA', Hirofumi TSUGA"? and Megumi SUDA'
Neurotoxicity Evaluation of Industrial Chemicals
—Changes in Acetylcholine Receptors Induced by Toluene
The 2nd Congress of Asian Society of Toxicology.

Organic solvents possess different toxicity. Toluene is widely employed in industry and in ordinary life
as thinner solvent, raw material, etc. Many poisoning cases caused by exposure to toluene have been
reported. The function of the central nervous system is impaired and the serious health effects such as
anesthesia exhibit following toluene inhalation. In our previous study, we observed profound effects on the
cholinergic neurons of rat brain following toluene exposure. Neurotransmitter plays an important role in
brain function, particularly; acetylcholine is involved in learning and memory functions. This study was
performed to elucidate the mechanism of action of toluene in the brain and to obtain exposure limit
concentration of toluene. We studied the effects of toluene on acetylcholine receptors in F344 male rats.

Changes in the binding affinity of the muscarinic acetylcholine receptor agonist carbamylcholine were
determined in membranes isolated from the brains of rats exposed to toluene. Membrane fractions of
different brain regions were prepared and agonist binding affinities were determined by measuring the
displacement of [3H] N-methy! scopolamine binding activity by carbamylcholine. In the frontal cortex,
the high-affinity carbamylcholine binding was reduced following exposure to toluene. The number of
high-affinity carbamylcholine binding sites in membranes prepared from frontal cortex had decreased after
exposure to toluene.

Based on these observations, we conclude that toluene exposure affects binding affinity of
carbamylcholine,

" National Institute of Industrial Health; and ° Domestic Research Fellow of Japan Science and Technology
Corporation

32. Pengfei GONG, Yasumitsu OGRA and Shinji KOIZUMI
Inhibitory Effects of Heavy Metals on Transcription Factor Spl
Ind Health 38, 224-227, 2000.

Heavy metals are expected to affect the biological activity of various metal-containing proteins,
including transcriptional regulators. We studied the effects of several heavy metal ions on the
DNA-binding activity of a Zn-finger transcription factor, Sp1. With respect to both DNA elements through
which Spl acts positively and negatively, Cd** inhibited DNA-binding of Sp! at 20uM or higher, while
the toxic effect of Zn™ was obvious only at more than 200pM. Inhibition was also apparent for Cu* but
less remarkable for Hg®. The inhibition by Cd®* was relieved by the addition of Zn> at much lower
concentrations than that of Cd**. These results suggest that the toxic potential of heavy metals could be
latgely influenced by the intracellular Zn2* concentration.

National Institute of Industrial Health
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33 Fuminori OTSUKA', Izumi OKUGAITO', Motoyasu OHSAWA' Akihiro IWAMATSU', Kaoru
SUZUKP and Shinji KOIZUMF
Novel Responses of ZRF, a Variant of Human MTF-1, to in vivo Treatment
with Heavy Metals.
Biochim Biophys Acta 1492, 330-340, 2000.

Heavy metal-dependent transcriptional activation of metallothionein (MT) genes is mediated by
multiple enhancer sequences, metal responsive element (MRE), located in the upstream region of the
genes. Previously, we have reported purification of a zinc-dependent MRE-binding protein, zinc
regulatory factor (ZRF), from Hela cells, and have pointed to the close relationship between ZRF and
mouse MRE-binding transcription factor-1 (MTF-1) according to the analysis of partial amino acid
sequences. By means of cDNA cloning and the product analyses, we show that ZRF is a variant of human
MTF-1 (hMTF-1), which carries a single amino acid exchange in the zinc finger domain. Accordingly,
ZRF is renamed hMTF-1b. Expression of hMTF-1b in HeLa cells is constitutive at both mRNA and
protein levels, and is unaffected by treatment with cadmium (Cd). On the other hand, when cells were
fractionated into nuclear extract and cytosol, a large part of the hMTE-1b .was recovered in the cytosol
fraction. A significant increase in the amount of nuclear hMTF-1b occurs when cells are treated with
various heavy metals, including Cd, Zn, Cu and Ag, which is associated with concomitant decrease in the
amount recovered in the cytosol fraction. Since immunocytochemical analysis revealed that intracellular
distribution of hMTE-1b is restricted to the nucleus irrespective of the heavy metal treatment, such an
increment in the nuclear extracts apparently results from promotion of nuclear retention of hMTF-1b by
the heavy metal treatment. Analysis by native gel electrophoresis shows that the mobility of hMTF-1b
significantly changes in association with Cd treatment, raising the possibility that a conformational change
of hMTF-1b occurs in response to treatment with heavy metals in vivo.

! Department of Environmental Toxicology, Faculty of Pharmaceutical Sciences, Teikyo University; ° Central
Laboratories for Key Technology, Kirin Brewery Co. Ltd.: and® National Institute of Industrial Health

34. Shinji KOIZUMI', Kaoru SUZ UKT, Yasumitsu OGRA’, Pengfei GONG' and Fuminori OT USKA"?
Roles of Zinc Fingers and Other Regions of the Transcription Factor Human
MTPF-1 in Zinc-regulated DNA-binding
J Cell Physiol 185, 464-472, 2000.

Mammalian metallothionein genes are transcriptionally regulated by heavy metals through cis-acting
metal responsive elements (MREs). The MRE-binding transcription factor-1 (MTF-1), 2 protein
containing six C,H, type Zn-fingers, is essential for MRE-mediated transcriptional activation.
DNA-binding of MTF-1 is known to be stimulated by Zn in vitro, but the binding was also largely
influenced by redox conditions, suggesting that redox signals could modulate MTF-1 activity. To locate
the functional domain required for Zn regulation, several deletion mutants of human MTF-1b, a newly
cloned transcriptionally active MTF-1 variant, were characterized. This analysis showed that the
N-terminal region and Zn-finger domain play roles in metal response. Functional roles of individual
Zn-fingers were estimated by co-transfection assays using an MRE-driven reporter gene and vectors that
express. MTF-1b mutants each carrying one defective finger. Mutations in the N-terminal four fingers
dramaticaily reduced the transcriptional activity, and at least for three of them the transcriptional defect
was due to reduced DNA-binding. These results indicate that the six Zn-fingers are not functionally
equivalent, probably sharing distinct roles such as direct DNA recognition and regulatory functions.

! National Institute of Industrial Health; and 2 Department of Environmental Toxicology, Faculty of
Pharmaceutical Sciences, Teikyo University

35 Shinji KOIZUMI
Heavy Metal Response of the Mammalian Metallothionein Genes.
Biomed Res Trace Elements 11, 104-113, 2000.

This paper summarizes the recent findings about the mechanisms involved in the heavy metal-induced
transcriptional activation of the mammalian metallothionein (MT) genes, particularly focusing on the
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analysis of the transcription factor MTF-1/ZRF. Heavy metals such as Cd, Zn, Cu and Hg activate
transcription of MT-I and II genes through multiple copies of an upstream regulatory element, the
metal-responsive element (MRE). A number of MRE-binding proteins have been reported as the
candidates for metal-responsive regulators. Among those, MTF-1/ZRF proteins, whose MRE-binding
activity is activated by Zn in vitro, have been particularly well studied. Cloning of ¢cDNAs coding for
those proteins revealed that human MTF-1 and ZRF are almost identical proteins. Gene knockout
experiments demonstrated that MTF-1 is essential for the induction of MRE-mediated transcription by
multiple heavy metals. MTF-1/ZRF has six copies of the C;H,-type Zn finger, which are assumed to be
involved in DNA-binding and metal regulation. Mechanisms for the heavy metal signaling and
transcriptional activation are now being investigated. Several recent reports suggest that additional
proteins are also involved in the MT gene regulation, and that metal signals are transduced in more
complex ways than used to be expected. On the other hand, it has been shown that MTF-1-null mouse
embryos die at about 2 weeks of gestation. Together with other findings suggesting the involvement of
MTs and MTF-1 in the protection against oxidative stresses, MTF-1 may play an important role in
surviving oxidative damages during development. Regulatory and functional roles of MTF-1 appear to be
a key for understanding the protective system against external stimuli, including MTs.
National Institute of lndustrial Health

36. Maria Beatriz G. VILLANEUVA, Hiroshi JONAI and Shinji KOIZUMI
Cytokine Production by Human Peripheral Blood Mononuclear Cells
(h-PBMCs) After Exposure to Heavy Metals ~
J Health Sci 46, 358-362, 2000,

The effects of heavy metal exposure on the immune system were determined by measuring cytokine
production of human peripheral blood mononuclear cells (7-PBMCs) from a healthy female. The
hA-PBMCs were exposed for 3 d to CdS0q, K2Cr,05, and HgCl, at 1, 5, 10 uM and to (CH;COQ)Pb at 10,
50 and 100 pM. Concentrations of interferon (IFN)-y, tumor necrosis factor (TNF)-a, and interleukin
(IL)-18, IL~6, IL-8, and IL-10 were quantified using the ELISA method. The results showed that the
cytokines assayed were differentially affected by heavy metal exposure. Chromium significantly increased
the production of IL-1B while decreasing the production of IFN-y, IL-6, IL-8, and IL-10. Mercury at low
concentrations increased the levels of TNF-a and IL-1 B. At higher concentrations, an opposite effect was
seen. Cytokines may function as biomarkers in elucidating the mechanisms of the immunotoxic effects of
heavy metals.

National Institute of Industrial Health

37. Susumu SAKATA, Satoshi SHIMIZU, Takashi KISHI Kazuko HIRAL Ippei MORI, Yoshimi OHNO,
Masatsugy UEDA, Miyako TAKAGI Hisaharu KOHZ UKI, Shingo OKAMOTO, Ikuko
SHIMAMOTO, Susumu YANAGI, Kumiko OGOSHI and Jeevan B. SHERCHAND

Correlation between Erythropoietine and Lactate in Human during Altitude
Exposure
Jpn J Physiology 50, 285-288, 2000,

The plasma concentrations of both immunoreactive erythropoietin (EPO) and lactate were determined
in four healthy untrained subjects at sea level and on the 2nd or 3rd day at altitudes (1,300 and 3,500 m).
The mean plasma EPO (18.8 +/- 1.6 mU/m! at sea level) increased significantly on the 3rd day at 1,300 m
(25.5 +/- 2.0 mU/ml, p < 0. 05) and showed an almost three-fold increase on the 2nd day at 3,500 m (53.5
+- 3.7 mU/ml, p < 0.001). Likewise, the mean plasma lactate at 3,500 m (3.98 +/- 0.27 mmol/l) was 3.6
times as high as that at sea level (1.11 +/- 0.05 mmol/l} (p < 0.001). The plasma EPO concentrations were
found to correlate well with the lactate concentrations at sea level and altitudes (r = 0.86, p < 0.01). These
results are consistent with the well-known EPO/lactate response to altitudes and suggest that the
circulating EPO concentration as well as blood lactate concentration can be used as an index of anaerobic
condition.
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38 Ippei MORI and Sompis PANTUCHAROENSRI
Basic Survey on Occupational Safety and Health Management in Thailand
Bangkok, JICA NICE Project, 2000.

A survey was conducted to obtain basic information on occupational safety and health (OSH)
management in Thai establishments. In the middle of 1998, a self-administrated questionnaire was
distributed to 5,766 establishments throughout Thailand, comprising mining, food, textile, furniture,
chemical, metal, earthenware, electricity, construction and transportation industries. The sample was
randomly selected from the list of establishments under the workman's compensation scheme (10 or more
workers). )

Among the sclected establishments, 977 responded (16.9%). Regarding the OSH organization, about
60% of medium and large scale establishments achieved the level required by law in terms of appointment
of a safety officer and organizing a safety committee. Two-thirds of the establishments provided a health
examination service to their employees. Environmental measurements were not yet common especially
among small and medium scale establishments. Involvement of medical personnel in OSH activities was
not sufficient.

Compared to the data in the early 1990s, conditions regarding OSH management in medium and large
scale industries have improved in a relatively short period whereas achievement in small establishments
has remaijned at a low level. Emphasis on improvement should be directed at small establishments. The
survey was useful in determining the situation and is expected to be conducted periodically for
monitoring.

39 Ippei MORI, Sompis PANTUCHAROENSRI and T. CHOOSONG
A survey on Occupational Safety and Health in Thailand
—Current Situation—
26th International Congress on Occupational Health, Scientific Program and Abstracts, p399, 2000.

AIM: A survey was conducted to obtain basic information on occupational safety and health (OSH)
management in Thai establishments.

METHOD: The survey was conducted in the middle of 1998 and the sample was randomly selected
from the list of establishments under the workman's compensation scheme (10 or more workers). A
self-administrated questionnaire was distributed to 5,766 establishments throughout Thailand, comprising
mining, food, textile, furniture, chemical, metal, earthenware, electricity, construction and transportation
industries.

RESULTS: Among the selected establishments, 977 responded (16.9%). Organization: About 60% of
medium and large scale establishments reached the level required by law in terms of appointment of a
safety officer and organizing a safety committee. Activities: Two-thirds of the establishments provided a
health examination service to their employees. Environmental measurements were not yet common
especially among small and medium scale establishments. Involvement of medical personnel in OSH
activities was not sufficient.

CONCLUSION: Compared to the data in the early 1990s, conditions regarding OSH management in
medium and large scale industries have improved in a relatively short period whereas achievement in
small establishments has remained at a low level. Emphasis on improvement should be directed at small
establishments. The survey was useful in determining the situation and is expected to be conducted
periodically for monitoring.

The survey was conducted as one of the activities under "The project on Strengthening of the National Institute for
the Improvement of Working Conditions and Environment (JICA NICE Project)” implemented by the Japan
International Cooperation Agency and Department of Labour Protection and Welfare, Ministry of Labour and
Social Welfare, Thailand.

40. Ippei MORI, Sompis PANTUCHAROENSRI, Hiroshi TSURUTA, Toyohiro TAGUCHI, Toshiko
NAKAMURA, Preeyanun LIKHITSAN, Chotima SRIBUAIUM and S. SIRIUTTANAPRUK

Experience of Technology Transfer Regarding Risk Assessment at 2
Workplace in Thailand
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26th International Congress on Occupational Health, Scientific Program and Abstracts, p548, 2000.

AIM: An attempt was made to transfer technology regarding risk assessment at workplace in Thailand.

METHOD: Workers at a battery manufacturing factory (iead exposure) and a ball manufacturing
factory (toluene exposure) were sclected as target of sample investigations. Necessary technologies were
transferred through the process of questionnaire development, application of the method of Japanese
environmental assessment, biological monitoring and data analysis. The feasibility of the overall approach
and a model method to be applied was discussed.

RESULTS: Battery Manufacturing: The biological monitoring data (blood lead level: BLL) was useful
for predicting health risk by job, but the correlation between BLL and environmental measurement was
not good enough and even a large discrepancy was found between the results of environmental
measurements by Thai (personal sampling) and Japanese (area sampling) methods. Ball manufacturing:
The result of biological monitoring (urine hippuric acid) was consistent with our observations and useful
for risk prediction. No serious discrepancy was found between the Thai and Japanese environmental
measurement methods.

CONCLUSION: We could verify that the necessary technologies themselves were properly transferred
through the whole process of sample investigation, but we also recognized that there were some
difficulties to be overcome and a need to modifying the methods for their further application in Thailand.

The survey was conducted as one of the activities under "The project on Strengthening of the National Institute for

the Improvement of Working Conditions and Environment (JICA NICE Project)” implemented by the Japan

International Cooperation Agency and Department of Labour Protection and Welfare, Ministry of Labour and
Social Welfare, Thailand,

41. Ippei MORI, Sompis PANTUCHAROENSRI and T CHOOSONG
A Survey on Work-related Risk among Workers at Oil Palm Mills in
Thailand

26th International Congress on Occupational Health, Scientific Program and Abstracts, P48, 2000.

AIM: Although the oil palm industry is one of the major industries in South East Asia, information on
occupational safety and health in it is very limited. A survey was conducted to obtain information on
work-related risks among workers at oil palm mils in Thailand.

METHOD: Health examinations for lung function and hearing ability were done for 340 workers in S
oil palm mills. An interview on physical condition, working conditions and working environment, lung
function test and audiometry were done for each worker. :

RESULTS: Lung function: 34.4% of workers (117/283) recognized dust exposure. Among those
exposed workers, the prevalence of abnormal lung function (%FVC<80 or %FEV1<75), Frequent
respiratory symptoms such as cough, sputum and wheeze was 10.3%, 7.1%, 16.8%, respectively, but it
was not significantly different from that in non-exposed workers even after adjustment for gender, age, job
title and company. Hearing ability: 13.6% of workers (42/309) recognized noise exposure. Prevalence of
hearing loss of more than 45dB at 4000Hz among exposed and non-exposed workers was 59% and 56%,
respectively (not statistically significant).

CONCLUSION: Regarding dust and noise exposure at oil palm mills, no specific risk was found, but
only a few workers are involved in production processes at oil palm mills. As we have recognized dust
and noise exposure at the mills, further research is expected.

The survey was conducted as one of the activities under "The profect on Strengthening of the National Institute Jor
the Improvement of Working Conditions and Environment (JICA NICE Project)” implemented by the Japan
International Cooperation Agency and Department of Labour Protection and Welfare, Ministry of Labour and
Social Welfare, Thailand ‘

42. ' Sudthida KR UNGKRAIWANG, Ratanaporn AMORNRATANAPAICHIT, C, haiyuth CHAVALITNITIKUL
and Ippei MORI
OSH Problems and Practical Improvements in Rice Mills in Thailand
26th International Congress on Occupational Health, Scientific Program and Abstracts, p247, 2000,

Thailand is an agricultural county that occupies 20 million hectares of land with rice accounting for 58
percent. Thailand also one of the major rice exporters in the world market. However, the workers who in
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rice mills have to face with OSH problems. From our survey in 1998, we found that there are many OSH
problems in the rice milis as the workers have to carry 100 kilograms of rice sack, lots of dust in the
working area, etc. However, we also found that there are some practical improvements in the rice mills
such as using mechanical equipment for carrying heavy rice sack, providing proper ventilation system,
easy-to-understand machine signs by Thai language, providing machine guarding, etc. We launched 4
training courses for rice mill owners to show them the example of practical improvements that already
have in Thailand. This will help them know how to make the improvements in their own rice mills.

43 Yasutaka OGAWA', Yukio YAMAMURA’, Hiroaki ANDO’, et al.
An Attack with Sarin Nerve Gas on the Tokyo Subway System and Its

Effects on Victims

In ACS symposium series 745, Natural and selected synthetic toxins: Biological implications. eds by A. T. Tu and
W. Garffield, American Chemical Society, Washington DC, 2000.

On the morning of March 20, 1995, the Tokyo subway system was attacked with nerve gas. Liquid, in
plastic bags, left on the subway cars was analyzed and sarin, hexane, and N, N-diethylaniline were
detected as the main components. The health offects of victims were studied through questionnaire and
hospital records. Plasma cholingsterase levels were used as exposure indicators. Muscarine-like symptoms
appeared generally and could be used as early warning signs. Nicotine-like symptoms and effects on
central nervous system appeared in more severely exposed cases suggesting that they can be used as
severity indicators. Muscarine-like effects to the eye and respiratory system must be induced by the direct
contact of sarin gas to mucous membranes. On the other hand, nicotine-like effects are caused by a
systemic exposure to sarin.

! National Institute of Industrial Health; and ? Department of Public Health and Environmental Medicine, Jikei
University School of Medicine

44. Yasutaka OGAWA, Naomi HISANAGA, Heihachiro ARITO, et al.

Relation between Working Conditions and Exposure to Dioxins in a

Municipal Waste Incinerator

Toxicological Science 54 (1), p107, 2000/ J

The purpose of this paper is to report on the exposure assessment of MWI workers to dioxins. Subjects
were 92 workers and were grouped to four categories. I: workers who did not work inside the facility. 11:
workers who had worked at the periphery of the facility and handled the non-flammable residues. IIL:
workers who had worked inside the facility. IV workers who had engaged in maintenance of the furnace,
the electrical dust collector, and the smoke cleaning process. Total level of dioxins in I-TEQ (T-TEQ) of
groups I, I, I and IV were 34.2, 66.8, 93.3, and 323.3 pg I-TEQ/g blood-fat, respectively. The dioxin
level of group IV was significantly higher than those of the rest of three groups and had a significant
correlation between T-TEQ and working duration. Congener profiles of groups I, IL, III and IV expressed
by PCDF/PCDD ratio were 0.3, 0.3, 0.7, and 1.6, respectively. From the high T-TEQ level and the positive
correlation between T-TEQ and working duration, workers of group 111 and IV must have been exposed to
dioxin emitted from the incinerator. PCDF rich congener profiles from excess exposure support this
inference. Exposure to co-planer PCBs was also examined.

National Institute of Industrial Health

45, Hiroyuki SAITO', Jun QJIMA', Hiroki TAKAHASHE, Takeshi IWASAKIY', Naomi HISANAGA'
and Heihachiro ARITO'
Construction of an Exposure Chamber for Animals and Its Use for
Inhalation Exposure to Welding Fumes and Gases
Ind Health 38, 323-326, 2000,

An inhalation exposure system, consisting of an inhalation chamber and a generating and feeding
device for welding fumes and gases with a welding robot, was constructed and examined for its
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application to experimental toxicology for ventilatory responses of conscious rats to welding fumes and
gases. The exposure system allowed an inhalation of fresh welding fumes and gases, and could supply
airflow containing stable concentrations of fumes and ozone even the levels exceeding those

temperature in the chamber was kept constant under rat's physiological conditions. Rats were exposed to
fresh welding fumes and gases and examined for their ventilatory responses with a body plethysmograph
in the chamber. A transient increase in breathing frequency with a concomitant decrease in the tidal
volume was observed within several minutes immediately after the start of welding operation. The rapid,
shallow breathing response disappears after repeated exposures, indicating rapid adaptation of this
ventilatory response to inhalation of welding fumes and gases.

! National Institute of Industrial Health; and ? General Affairs Division of Yokohama Department, Toshiba Co.,
Lid

46. Toshihiko MYOJO, Mitsutoshi TAKAYA and Mariko ONO-OGASAWARA
Real-time Analysis for Chemical Elements and Compounds in Particulate
Matter in Exhaust Gases

Environmental Research in Japan, Environmental A gency, Japan, 2000,

It is useful to know the size-related chemical composition of suspended particulate matters, However, in
the analysis, the composition of aerosol particles is usually determined by filtering particles, extracting the
collected particles and then analyzing the solution. This process takes time and fail to provide the
information on particle size distribution. A few real-time analysis methods for chemical elements and
compounds in particulate matter are presented in this paper.

The differential mobility analyzer (DMA) extracts acrosol particles ranging from 1 nm to 1000 nm
within a narrow range of electrical mobility. The electrical mobility depends on the size, shape and the
charge of the particle, and the properties of the gas in which it is suspended. The most common use of the
DMA is to measure size distributions of aerosol particle populations,

In this study, we newly designed two kinds of annular-type DMA, 40cm DMA and 60cm DMA of
which the effective electrode lengths are 40cm and 60cm, respectively. The performance of the DMA is
influenced by the gas flow pattern in the annular region where particles are classified. Ideal performance is
achieved when both acrosol and sheath flows are laminar without any disturbance. The mobility of the
particles that reach the sampling slit is a function of the applied voltage, geometry of the electrodes, the
flow rates of the aerosol, sheath, classified sample and exhaust flow.

We also developed a new exchange method for gases of aerosols from air to argon by using DMA with
argon sheath flow. Size-classified particles suspended in argon were successfully obtained from
polydisperse particles in air. The measured size of the classified particles coincided with the size
calculated with the viscosity and the mean free path of argon. As the gas permeation rate from raw
aerosols to gas exchanged monodisperse-aerosols depends on the gas diffusion coefficient, light gas
molecules diffuse almost completely to gas-exchanged aerosol, However, more than 90 % of the gas in
aerosols was exchanged to argon by our method.

The DMA gas exchange method was applied to direct introduction of aerosol particles into chemical
analyzers, such as an inductively coupled atomic emission spectrometer (ICP-AES) and an inductively
coupled plasma mass spectrometer (ICP-MS). The size-classified particles in the range 20 to 150 nm were
directly introduced into the ICP-MS and a condensation particle counter. As a test aerosol, we used lead
nitrate aerosol, which contained lead as a typical toxic heavy metal. This system determined the
size-related elemental concentration of lead nitrate particles in the range of 30 to 140 nm. The sensitivity
of this system is less than fg (10" g) of lead in the total mass of particles introduced into the [CP-MS. This
method makes it possible to conduct real-time analysis of chemical elements and compounds of particulate
matters in exhaust gases. Vanadyl chloride and calcium nitrate aerosols were also applied to the system
with an ICP-AES and the size-related elemental concentration of sample aerosols was obtained in the
range 60 to 180 nm for V and 30 to 180nm for Ca, respectively.

National Institute of Industrial Health
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47. Toshihiko MYOJO, Mitsutoshi TAKAYA and Mariko ONO-OGASAWARA
Real-time Elemental Analyzing System for Size-Classified Aerosol Particles
Using DMA and ICP-MS/AES: Gas Exchange and’ Size Classification of
Aerosol Particles

2000 International Chemical Congress of Pacific Basin Societies, Book of Abstracts, 2ANAL-p662, December
]4-19, 2000.

The differential mobility analyzer (DMA) is commonly used as a size classifier of aerosol particles
ranging from [ to 500 nm. In DMA, a laminar flow of particle-free sheath gas passes between two annular
clectrodes that are maintained at different voltages. When a flow containing charged particles is
introduced through a port into one of the clectrodes, a sample flow containing size-classified particles is
extracted through another port in the opposite electrode. In this study, we developed an exchange method
for gases of aerosols from air to argon, which makes possible direct introduction of aerosols into
ICP-MS/AES to analyze elements in size-classified aerosols and measurement of size distribution
simultaneously. Size-classified particles suspended in argon were obtained from polydisperse particles in
air by using DMA with argon sheath flow, and their measured size coincided with the size calculated from
viscosity and the mean free path of argon atoms.

National Institute of Industrial Health

48. Mitsutoshi TAKAYA, Mariko ONO-OGASAWARA and Toshihiko MYOJO
Real-time Elemental Analyzing System for Size-classified Aerosol Particles
Using DMA and ICP-MS/AES: Analysis of Pb, V, and Ca in Aerosol
Particles

2000 International Chemical Congress of Pacific Basin Societies, Book of Abstracts, 2ANAL-p738, December
14-19, 2000.

Though there are strong requirements to obtain size-related chemical compositions of suspended
particulate matters, simultaneous measurements of both size distribution and components of particles are
rarely performed, because [CP-MS/AES analysis usually follows filter sampling and extraction of
components in solutions. In this study, we developed an exchange method for gases of aerosols from.air to
argon, which makes possible direct introduction of aerosols into ICP-MS/AES to analyze elements in
size-classified aerosols and measurement of size distribution simultaneously. This system with ICP-MS
determined the size-related elemental concentration of lead nitrate particles in the range 30 to 140nm. In
the case of 30 nm particles, the S/N was 6 at 0.36 fg Pb/cm3 for 30s integration. Vanadyl chloride and
calcium nitrate aerosols were applied to the system with ICP-AES.

49. Tsutomu OKUNO
- Visible and IR, Sources and Physical Characteristics
The 4th International Non-lonizing Radiation Workshop, Executive Summary, pl05-106, 2000.

There are various sources of light around us. If lasers are excluded, intense sources of light can
generally be grouped into three categories according to the mechanism of light emission: incandescent
sources, electric arcs (electric discharge) and light-emitting diodes (LEDs).

In incandescent sources, the basic units of light emission {electrons, atoms, molecules, etc.) are
approximately in thermal equilibrium. Basically, ‘ncandescent sources emit light in accordance with
Planck’s law of radiation. In this situation spectral radiance depends only on the temperature of sources,
and not on the other features. Incandescent sources need to have a high temperature (approximately more
than 700°C) to emit a perceivable amount of light.

Incandescent sources include the sun, ordinary incandescent lamps, halogen lamps, molten or red-hot
metal in the metal industry and molten or red-hot glass in the glass industry. Measurements show that the
spectral radiance of these sources does not exactly obey Planck’s law of radiation and tends to be lower
than its predictions. Blue-light effective radiance is calculated using spectral radiance and the blue-light
hazard function defined by the American Conference of Governmental Industrial Hygienists (ACGIH).
Among the incandescent sources surveyed, the sun has the highest effective radiance (a maximum of
approximately 100 W/cm’st), and, according to the ACGIH standard, this level is dangerous. The
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blue-light effective radiance of the other incandescent sources is below the dangerous level.

In electric arcs, electrons traveling between the two electrodes continually hit and excite atoms that are
originally in a gas or air or emitted from the electrodes, and these excited atoms release the extra energy as
light when returning to their normal states. Electric arcs include welding arcs and various types of arc
lamps. Measurements show that the spectral radiance of these arcs differs greatly depending on their type
and usually contains the characteristic lines of atoms in the arc. Among the electric arcs surveyed, a
welding arc and a Xenon arc lamp have the two highest blue-light effective radiance (approximately 130
W/em?sr and 110 W/em?sr, respectively), and these levels are dangerous.

In LEDs, pairs of electrons and positive holes are continually created by electricity and they emit light
when recombining and annihilating with each other at the junction of the two types of semiconductor.
There are various types of LEDs that have different colors of light. Measurements of spectral radiance
show that LEDs usually emit light in a narrow band around a certain wavelength. Blue-light effective
radiance differs by several orders of magnitude depending on the color of LEDs. The blue LED has the
highest value (0.37 W/cm?sr), but this is still below the dangerous level. However, with technological
advances, LEDs of higher radiance might appear in the future.

National Institute of Industrial Health

50.  Jun OJIMA’, Nobuyuki SHIBATA', Takeshi IWASAKT and Kwang JIN ?
Measurement of Welding Fume Exposure by Means of Personal Sampling
Safety & Health Digest 46, 7-19, 2000.

The present working environment measurement system in Japan, which consists of two area samplings
(namely, A- and B- sampling), can not necessarily accomplish effective fume control in a welding shop
because it may hardly evaluate welder’s true fume exposure level. On the other hand, the personal
sampling methods are commonly adopted in most foreign countries and thought to be suitable for the fume
measurements in many Japanese industries. In this paper, the authors investigated the optimum sampling
method for personal welding fumes exposure in working environment by literature search and laboratory
experiments. In the experiment, the authors used a welding robot and a dummy welder in order to simulate
actual welding operations faithfully. Since the worker’s breathing zone during ordinary welding operation
was covered with his welding helmet, most foreign hygienists have recommended that welding fumes
should be sampled inside welder’s helmet. In order to verify this “inside helmet sampling”, the authors put
four personal fume samplers on the dummy’s four body locations, right/left lapels and inside/outside the
dummy’s helmet, and compared each exposure levels obtained from the four samplers. Results indicate
that the fume concentration at the breathing zone inside helmet is reduced to 15%-26% of concentration
outside the helmet, depending on the dummy’s posture. The effects of cross draft on the personal sampling
were also investigated. With the 0.25m/s cross draft of the opposite direction to the dummy, the helmet
could not be an effective barrier against welding fumes,

! National Institute of Industrial Health; and * Industrial Hygiene Lab., Korea

1. Nobuyuki SHIBATA', Masaki TANAKA®, Jun OJIMA' and Takeshi IWASAKT
Numerical Simulations to Determine the Most Appropriate Welding and
Ventilation Conditions in Small Enclosed Workspace
Ind Health 38, 356-365, 2000, :

In a small enclosed welding workshop, spatial restriction makes the installation of a canopy type local
exhaust ventilation system and a push-pull ventilation system difficult. This study examined how a local
exhaust ventilation with . lateral suction can reduce fume concentration in a worker’s breathing zone.
Turbulent flow analyses based on finite element method (FEM) were conducted for several cases of
exhaust flow rates. Experiments were also carried out to measure velocity profiles on the centerline of the
local exhaust opening. By taking advantage of the characteristic of ascending buoyancy-driven flow,
improved welding fume concentration with relatively small exhaust flow rates can be achieved. Numerical
predictions showed that the use of local exhaust with lateral suction reduced the worker’s breathing zone
concentration with relatively smalt flow rates. For every experiments conducted in this study, no welding
defects of blowholes were detected. The relative changes of fume concentration could be sufficiently

92 .




predicted with numerical simulations.
! National Institute of Industrial Health; and ? Faculty of Engineering, Kanagawa Institute of Technology

52.  Setsuo MAEDA, Yoshiharu YONEKAWA and Yukio TAKAHASHI
Effect of Mass Loading on the Vibration Measurement Value of Hand-held
Tools |
CAIRNS2000 Abstracts, p36, 2000.

Many researches have been performed to obtain the relationship between the dose of the
hand-transmitted vibration from the hand-held tools and the hand-transmitted vibration diseases. In order
to obtain the precise relationships, we have to measure the hand-transmitted vibration from the hand-held
tools to the hand-arm.

The ISO/CD 5349-1, 1SO/CD 5349-2 and 1SO 8662 standards definc the method of the vibration
measurement of the hand-held tools. The IS0 5348 and 1SO 8662 define the method of the mechanical
mounting of accelerometers and the total mass of the transducer plus its mounting. It was known that the
dynamic mass of a transducer (force gage, accelerometer, or impedance head) affects the motion of the
structure to which the transducer is attached. It was given the motion of the structure with the transducer
attached. The American National Standards Institute recommends that the dynamic mass of the transducer
be less than 10 times the dynamic mass of the structure.

But, the effect of the dynamic total mass of the transducer and mechanical filter plus its mounting on
the vibration measurement value of the real hand-held tools is not clear yet.

Therefore, the experiment was conducted to obtain the effect of the dynamic total mass of the
transducer and mechanical filter plus its mounting on the vibration measurement value of the real
hand-held tools. It is clear that the relationship among the hand-held tool’s mass, the total mass of the
transducer and mechanical filter plus its mounting and the vibration measurement value.

National Institute of Industrial Health

53 Setsuo MAEDA', Hisataka SAKAKIBARA'* and Yoshiharu YONEKAWA"?
Thermotactile Threshold Testing
— Part 1: Measurement Conditions
International Workshop: Diagnosis of injuries caused by hand-transmitted vibration, Extended abstracts

prepared for a Workshop organized by Institute of Sound and Vibration Research, University of Southampton,
p29-30, 2000.

Neurological disturbances and vascular disorders {called Raynaud's phenomenon or vibration-induced
white finger) are important symptoms of hand-arm vibration syndrome. Fingertip vibrotactile thresholds
have been used to quantify the neuropathy produced by hand-transmitted vibration (Griffin, 1990).
Vibrotactile thresholds have also been used to estimate the acute physiological effects of hand-transmitted
vibration exposure on the sensory system and investigate a permissible limit for occupational exposure to
vibration. Since 1991 the Working Group 8 (Vibrotactile Perception) of ISO/TC108/SC4 has started to
optimize testing procedures and interpretation of vibrotactile perception thresholds. The Committee Draft
international Standard 1SO/DIS 13091-1 has been accepted by ISO/TC108/SC4/WGS in May 2000. The
measuring equipment and algorithms, and conditions, specially contact conditions for vibrotactile
thresholds have been agreed internationally. On the other hand, the fingertip thermotactile thresholds have
also been used to evaluate sensorineural disorders induced by hand-arm vibration. However, researchers
have used many different types of thermotactile measurement equipment all around the world, and an
international agreement for measuring conditions of the thermotactile threshold measurement has not been
reached yet. _ ‘

The purpose of this study was to investigate the measurement conditions, especially the posture, the
contact force and the rate of change of temperature, of the thermotactile threshold measurement by using
Japanese subjects. For a high repeatability there should be a high correlation coefficient and small r.m.s.
errors (Maeda and Griffin, 1994). From the results of Figure 1, it was clear the following conditions to
measure the thermotactile thresholds are suitable for Japanese; 1) the posture is the right fore-arm laid on a
support, 2) the rate of change of temperature is 1 Celsius/sec, and 3) the contact force is 0.5 N.
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4. Hisataka SAKAKIBARA’, Setsuo MAEDA"? and Yoshiharu YONEKAWA ?
Thermotactile Threshold Testing
— Part 2: Screening of Vibration-induced Neuropathy

International Workshop: Diagnosis of injuries caused by hand-transmitted vibration, Extended abstracts
prepared for a Workshop organized by Institute of Sound and Vibration Research, University of Southampton,
p31-32, 2000.

Thermotactile threshold testing was recommended in Stockholm Workshop 94 as a suitable measure of
the function of unmyelinated C-fibers and A-delta fibers for screening vibration-induced neuropathy. The
part 1 by Maeda et al. investigated the optimum measuring conditions for thermotactile thresholds. Based
on the optimum measuring conditions, this part 2 aimed to measure thermotactile thresholds of operators
using hand-held vibrating tools and to investigate the usefulness of thermotactle threshold testing to screen
vibration-induced neuropathy.

! National Institute of Industrial Health; and’® Nagoya University School of Health Sciences

3. Kanenobu KUBO', Yuko SAKITA', Noriko OTAKE, Masami KIMURA and Takeshi MINAMI'
Rapid Identification of Metallothionein Isoforms in Liver Cytosol Fraction
by Capillary Zone Electrophoresis Using EDTA
J Chromatogr B 742, 193-198, 2000.

Identification of metallothionein (MT) isoforms on capillary zone electrophoresis (CZE) analysis was
studied using a linear polyacrylamide-coated capillary at pH 7.4 and EDTA. The CZE system was able to
separate standard (purified and commercially available) MT specimens into their isoforms within 10 min.
The peaks of MT-1 and MT-2 isoforms disappeared on addition of EDTA to the specimen, and the
disappearance was shown to be time-dependent and dose-dependent, although the reason why the peaks
decreased is still unclear. A heat-treated cytosol fraction prepared from Zn-injected mouse liver showed
many major and minor peaks on CZE analysis. Two major peaks were identified to be MT-1 and MT-2,
respectively, by co-injection with the purified MT isoforms. When EDTA was added to the cytosol
fraction, the two major peaks, MT-1 and MT-2, and three other minor peaks disappeared time-dependently.
Therefore, each MT isoform in the cytosol fraction can be identified by the addition of EDTA, also the
peaks are identified by the corresponding migration times of purified MTs. Unknown substances like MT
sub-isoforms may also be detected, although this question warrants clarification. From these results, it was
concluded that the addition of EDTA is useful for identification of MT isoforms in cytosol fractions on
CZE analysis.

'F aculty of Pharmaceutical Sciences, Kinki University; * National Institute af Industrial Health; * Department of
Molecular Biology, Keio University School of Medicine; and * Department of Living Sciences and Program
Processing, Toyo-Oka Junior College, Kinki University

6. Yukio TAKAHASHI, Yoshiharu YONEKAWA and Kazuo KANADA
A Study for Establishing an Evaluating Method of Low Frequency Noise
Environmental Research in Japan, Vol. T 82-1 ~82-35, Environment A gency, Japan, 2000.

It is well known that a human being perceives a vibratory sensation when being exposed to low
frequency noise. This suggests that vibration is induced in the human body by low frequency noise. This
‘noise-induced vibration’ was measured on the body surface. As a result, the acceleration level of the
vibration measured on the chest was the highest among those measured at ail the measuring positions on
the body surface. With respect to frequency-dependence, the rate of increase with frequency in the
acceleration level measured on the chest was higher than that measured on the abdomen. On the forehead,
the measured acceleration levels increased specifically in the frequency range above 40 Hz, The increase
step in the measured acceleration levels was in good agreement with the increase step in the sound
pressure levels of the low frequency noise stimuli. We also measured the relationship between the
noise-induced vibration and vibratory sensation. As a result, it turned out that vibratory sensations on the
chest and on the abdomen were closely correlated with the acceleration level measured at each position.
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On the forehead, however, no close correlation was found between the measured acceleration level and the
vibratory sensation. To utilize the noise-induced vibration for assessment of low frequency noise, we also
estimated the equal-acceleration level contours of the vibration measured on the body surface. With the
estimated contours, we can predict the acceleration levels of the vibration induced on the body surface but
the estimated contours are not yet available for assessment of low frequency noise owing to some weak
points including the narrow applicable range of frequency. When they are available, the equal-acceleration
jevel contours will be useful for evaluating low frequency noise, particularly for assessing the possible
health effects of low frequency noise.

National Institute of Industrial Health
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