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B O EN TEDEE AT —R 5 —4
AR ZLRYTL AT LOBRFEETY, Q) HilEEsS
BB AR TR SR E FED— 2L L TR
TELLITA,

- 50

[#rgestm]

(1 £ 8] (PR 15 45)

(1) Pl —FF —FSN—R B IREN TS
BAQ904, 5iE~T6 &) DIRFKESREDOHRE
21T (HERTHIRFSE)

(2) BTt /DNR, R DIRKGEERE
ATV, o — R F—Z_— AN ANOF
Bl MRS HEARRIE 35 (RRUFAYARTZE)

(3) FE & OPIRRER R ANEDEZET
BREHEITIET 4 A=T (HPD), 7 3—F V4,
Tourette JEMRE (TS) S0 KINEELRR) DBED
Tor—F%, (1) &Q) ERILFETHALD,

(B oERkR]
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(1) % A DRREREBIOHERTHIRIZE L SRR %
ITEEEBL TR,

Q) EEHDOV o —FORELZOBREEH
AJFER, 6ERDD 10 BRIC/MTT, HEERHLIEN
RENT, UL, BEREOWHEIITRATH- T,

(3) LFABFE T, IRENESREELIREGER) T
— ZR—ARNT AT AR VT, 30 £ D —F
VR (PD) BBE DY v ir— PRz, ZORE,



Yo dr — N AR O BoR0O0E (R 0D DIV ARET
Uil & Do & — R PR D AER R R e b e e

LTUNBZENASHNI 22T,

1) REEEFHE OREEEROEO M AT LAOR

[#r7EE Y]

m@m HAERDIKTFICL2 A OB LS
DEEEETT 507 Btk S E @i, EESE
F OB O EE S BE OERABRRR RSB
ERFRINTWA, EERHITBE IG5 4£E
RO KT RoREEISEE N DR TSN HY,
BEOFREREL, BEFHE L THEK
ERBETHDENHONTWS, -, BEZHOE
R B P/ IMEETEL O EMRH I BE 23 5E5
LTWADBTIRTHD, ZTbDZ b, 21 o
FBEEN RGBS NS EREREE(KE
BES 7 p28) Tk, BEHRFBHEOLEDOEER
FERP IR e ST BRSOV I 4 AR R0 BN S
X TN,

AR TII OISR BEER, BEBEDEE
I AR R LA RO T A Ml ST
BIEEBMELT, (1)HERE P OEHICET3
AR UER A TEIORIED SR 2 AR T ke it
L, RIiZ(2) 2 ANEEHDORKET —FORIELE R
T —F_X—2{bEITV, (3)FEl-it - PR HE
R B REENC T e RIB T2V AT A% H
95, T, ARBFIEILE LA SCRRRR  E Ry
BE OBEREAN AT DB ESRIBTTE | OBk
BRI TRIITS,

(A5 atE]

(18]

EER I BE OBRERELAFEOE RIS
OO FEROBREIT), BEERELSSREL
T, OIERDP R VB HEEF O LM E (HR) - H1E
REIE (PH) - BB OEFRT=F) 72T, @4
T (VEIR, $%, %), FFE, NME-FE V-7
DA HERE, bk% BE AR, HAHTEE,
REE-frEEW, T2 REE), @B TOHRER
(B-J§ 58 3 ROEY, BR-LFOICLEE)
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W HERE, BEBE, BET—

OFEEF 27 —h1 =R 15 53 ZRANTT~S,
TR FIERCF oy 2 —rOF —H]RY
AR D BEHEARRETT 5,
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1 £ B ORZB LI FIEERETL2ME, EERL
UEHEFBELTEL, HR, PH, B8R 4EETT
& B EERORET — & ORE AR LS %3
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2 B LERRIZFEOREIEITV V2RO 2
i1, AIERIED T — 7R — &L &1TH,

[44H]

e 5t 5 (BB D AR - 1 - R ZE RV R e - |1
EBPORIEHEZEOREEITRL, RSB AR
OHEDFHIEIZ DD TIRETS,

[BFgEr ]

(18]

FFEHFBEODOTIL, HICIERSPICSVWT, HR-
PH D434 HiEEBEL,

(1) FEFERERR 10> HR-PH ZIZRL7-0&, OIER
AREFELTHIEEXD HR LV E@HR OEEL S
Z—, QAR 1~2 KD HR & PH, ZL TOF
FAD HR VL, IEIROREMIEIEL L CRShEE X
b,

(2) REAR RN AR FIREIR O I 5T e R

A5, OHR OZEE) 2 —DEANZE, QREM HEIE
o) HR &R0 HR L-yL, s8I HR O L&,
DHRIEIERL IERR, HEICRIEIER, RUOEEE
MEIREL - ATz BIEME /2 21, FEEToEH AL
ETEHAIL7z HR-PH-&8T — #5055 - C%
MDEEZ BN,

WRsHEO®, @TiL, A£FEITE- BREROH
HRBHIC OV T, BEHEOTO OREE{ToT,



12) HUEREEFICIBITAUANMB LU GHBAEROU A7 3 1T
EF|-F, AKER, AREY, LR¥s ', LEEE®
lmE KB, LK B BT R

[#F7EE Y]

HAOBEE CIIAREERMNRETHEL
LT, £<OFBEIARCITIESLTH
B, i YUHHEERRL, A A M D
BEU AT EESN DL DL EL, (kL TEE -
FROREOE AL ET DCARDYAL D
WEEMITdhD, —TF, Bk EEOUA SR
RIRBOEZOBIGEL, EAOTECIBRM LD
R 27 Hbdho T, ERALLIZDRN, 2O
W BT ARMBEICRL, A I R E IR
R P EREORREHL TEN, RONT-EIR
IO BANC AT B b B2 A7 FHISS
PECHD, ARFTETH, ZHETEBRL CEEH
EELIZIBEL, IE<EBROBEL B, ST
PISA ORI E AV TR 1) AR A
SO BT,
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TR ToTEARBLUTHRE OMERIERICNE,
FEEOEDRZICHLE TNEL CEHIIKEER
0, AR FICBETAERET —F—2kL, &
b D IERE MBS TEDIDTT S, Fiz, 5L
DRSOV TIRT TIZ RS TnbHE
TATHBE, ZhUC LR RIEREMA, 22
R TEZFEL, F— 2B 5,

[WFoercE]
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BERREEEITOWT HI4 E50RTBETEEA
FLI, T2, ZRETOHFETENAVAZDHER
DSBS Lol 8B TAHOME, FoiTiE<@ERn
RO O T r— NREEER L, ZHETIC
T NEBIT T — R ERA L, 40% D EIEE
BTNA, BEOTF—FDTFT —FZ_R—2{KIZ 2T
L, BAEBEELTWAEIATHD,



(3) BREHEREET-BIET7EE0

D SREMER B SR LR S0 R O E RS '
NEBT, BEIE, IUEE, FFEE SR, RG-S, NTEET,

[#F7E B Y]

LERREERROLET, HIBOHHTITHEL 0
LD EIIELBINTOE, Zhick-TOEBS
SIVHIERRA~DEE RIRICRE R T80 DHIED
RELRCRRBIIERBEED FHIT0 TR, BE
{E~DEREBFS RITHEESTE,

SEMEREHE R E - H L S B & DS (L
FOENE B L, KRS CERECBESER) LD in
vitro TOFAEIEREREIL, BHAME O £k
BIOHEE DT OEHEES, HHHT in vivo Eid,
EHRLAEREZEORIOA ST CE 551
EIREET D,

(WF5EstE]

FEFME(C A B DU RIE, BER 2 VRS D
FEEMERICEL T, BEffICe A THilake AT
R ARG VT, in vito TRELE
ENTOEEZHE TS,

WL ODOF HES BBRLH DT R EN
FEAERRS BET<EEATY, RE MRS
MR AR P A L TR BT B AT TE 2
IERE R,

[FFERRAR]

(1R8]

LD T ASNAMUEN, B, KARUEEKD
FAERHE OV T, DI C s Bk AR
ERE (IgA, slgA, 735 —8, FATI, AF U7
&) LD BN MEE 2 T THEN LT, SE4ihE
OFEEFR R OMR I Lo TR EOBRE B,
BB BT C &5 et 7e 5
&I,

in vivo SEBRGEML, #HERORBIVEA N
DTy PREFEAERTIE, #EROBEWICES
THBFRIELDHY, BHEVAXDE S OIEE i
~DEBEBR K THOHIENIVEREI A otr, TaY
=7 MR FRIZ DWW T S-S RO AL &
WCRTELEL, ERFE, AR DIRIR, £
BOFOEZREBRHL, 5 BoR HESRBR LI
LA FRESRERRL L,
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EERG THUALL TR ATARREEOZ

FTEOB 5 FE(CeNd,Y,La,Sm) 122V T,
RENBGICLDHTEROWEE, RERSMHE
ENZDWTT MERERA~D AR TRk
LT, TO/RE, WECIVIMEEICERHY, B
BEREIET DL, BITHESE -
7o Nd BRIz DWW TREZRSERR (3 BT 3,14,30
A DEZEMIM) 217V, BIFEID fi FHRERE LS
BELEBASTEEMLE, SOIZHBETFENDMZ
V7T A, BRI ETANER RS EMRIT-,
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ATEIZBRAAL T 3 H (Ce,Nd,Y) D& 13H 4 Fi
{EBDZ NRENE SRR T, KX Mg
WZOWT, EEMA A CE SIS (REMRDE
EFESE, LDH,TP 728) 25HHIL, Z0fRE, Zh
LHEEDS IR R B AR (i BUE) & R<efRsL
TWe, EEEEOENGEOWNEE D i T
WHRTREMEDS RIS, A REEREN L TIIE
THEESRER, &2/ 7 &, ABEMRTF, Bl EHE
EZONAM, SLITHTEET A,

Nd O REIESET AN EBRORNE RSO
Finb, 1<% 14 BRIZIRS-ERB O 8 BIA e %
BLTWAZEM o7,

RNTHER TOAEEHED RN HIZ 3 B
H (Ce-fLa,Sm) IZ- DWW THi= Iz B =54 BRAL
BCREERL T3, ZhHdilic@EEomst
EHTNB, SEER in vivo EBRDSHFSEIEEND b
DEipor,

[4FH]

T TEEREB O MUENA~O ERR 5=
BREFHEL, B E CORRISREL iR e
%, Ce ZRREMHEENEESIN, B L THAZE
MEDBAREIC oo, AR FD Ce R ETILHIHRE
PZSBETHT2OWTTL, TSI T Ce-F TI3
GHPOMEENFERIEN TV e, 4
AZXBZEMIED BB~ D SN RBS T,
Nd.YLa =70/ oW TR AR S22 8)
IE<FEZERL, Nd @ 5 BEEHlAIC D8I E
DET, H<EKTH 14 B BIZBREOMRENE
XN TV,



2) BERACAMEITHS 2 AR OO BERERAT &2 D SHBE 2~ O FIFIIZBI I 2 B 5%

(3198 B #9]
MNESSOIEERE DA ER 7o D B5H5
HOTHAAEEAEL, BRI A TENTEERE
OFFHCHFRTHAYERDNAE, £hEBEl
TAHDICHERHMERIIRAREL T4 Ty, &
RO BRI, EECEMEE~DIIKEITISCT
MNEPRTRT EBHROAD =X L FERL, T
b AR S E e L=l =F 7 Fik
OERFERE, FEERE~OFREZRLILTH
50
[WFoEEtHE]

v RO EE EE TIOEBEN IR R
BEET G T5 DNA w77 LAIETAZ) —
=T TAIEXY, AEBEICEDARETHE
DI TR ST ADHEAB LA FELT,
ZHRETOWIEILBERF~DEEIC-ONTEEICSH
HIEOEMROEMNDD Cd #HERL TR, #
EFIGEETR T,

[BrgEREE]
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SRS HIR A GRREE (5 uM) D CdSO, 126
RSB, BEMICIIFIZNS, HENVITTHEX
NHBREFEENE®E DNA (7,075 () EnAT VA
RESHEBRDOELEZFT = (DNA w707l A),
Cd IE<TITEY, AFuFF AV A2 O a2y
BAE, BLUEOMOLEAHECEST2RAE

3) {LFHHOERFEIEEHBREEICNT 255

(%7 E 9]

TEERBEICFETIERREDHEORL, b
BIALLE, BlEEE, MEOBERET DR, £hIC
Nz T, AFRRATR Y E DS o> C&T- &Rl GLP @
VAT ATOWT, FONE, FE, g, WEAE
B, eI aILicky, 4%, LoELDR GLP ©
BEEEHELZW, £, ZOEREBEESL T4
BLipo WD EADEE GLP ZEL, B2
%Jﬁﬂfc&bﬂ)%%‘%@:tﬁ%&%ﬁﬂ"éc&%ﬁlﬁlb, =5
iz, ;U@WW;{E%%%E@%%%( Z4ME) M

ZHERELTB7-DIZ, GLP (oW TOFEAED K
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LB AR, /NRIEEE

DEETRAFENBEINT, &2 DBEFO
R AHY, £ FhEE], FEEFIZ OV THRE
Lo S2iil By et
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A7 T AR THONERREHERTO
[ YOS CRRT B, YT A AL PCR T
JARE R FRRDOEEMREIZ OVTHRFIL,
ehAFTF A AL -IA (WMT-TIA), 70kDa #l ays
BB (hsp70) i, HFEOEH BT ELERITTD
TIAw T YA ALFEERL, w77 A5
P AL-86% RNA 2RV TEREBFED DS
WaRLTr, ZORR, B AT AEIEITRELL,
Cd (T L HFERFFEA R LT,

[3FH] ‘

Cd {2 LARBEHRINETRBIN T Ve
P B oD DB T T DV TR LD MRE &7
Rl A, ERERMAR ERE 1 kb BAFIZ MRE OFF
ENHERTEBEHL 5 M Cd I XUFHEEN
HODPIR 40% TdhoT-, ZibD MRE 232 THERE
BIEIERORNIELEW), <0 Cd FELEET

VXEHE MTF-1 (MRE A HHIEE#R{ET)YMRE A
F AOHIHEZ T TR R TFRER T, FiZ
100 pM @ ZnSO4 iIZ LD EFEENDEIEF O DNA =
AT LABEITol-el 5, FESN-RETFi
7 BTEDYL 6 (A% Cd DIESLILFEL 4 Bl MT
ThoT,

PRI, EERE, REEC

EHEL, ERRE I - AR B,
WERATIZEE BT,
(FZEsTmE]

{’Eﬁfﬁiﬁ"@k?%g@”ﬁ%ﬁ%’gk’w\'ﬂi,
Bl Z o, FHMROBREEITIA, Zhedk
UL PRI TR U IOT, SHEEND, EIHIEI
EOFELTWASBED GLP 22T, & GLP
DREST, HIEDNE, GLP IZBHETHREBONE,
% GLP EHEDOEZBI UL T 2WT, FHi,
SIOIEER MEDDHFHE ThD,

SHPBESEFET DA HAREN GLP /~—
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LHENCE, (bR HOFEE (M) 2R
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TNDIENDRTewy, ABEBRYEIL, ZORE
RSN ZEICEDSE, ERNSNTO GLP 12T
DN—TF A E—TarORMNOEZICMb- T
T3,

4) {LEIMEC D B IEREE RIS

[WF5E B 1Y)

DRETIR, FEEERRELLLE, —F
DEMEIZHEYS, FHBEEEFEI LY, FES
T2 5. {LEHBICHIbLAEHOLTH
L0, FICHRE L RULOKECELT 1978
D 1995 5 C, AE B BHRERLTEE
HLFWEREROWMHOL &, EEXEFRS
WRMICBNTT—F DEERREH, £TFE
BOMANRT T A — B ICHERERED L,
AHE L IR TV B,

¥, 1978 FEHDB 1995 FEHETT —F~N—R(k
L TRENTHD, ZORBEHEHITSEDK
ETFHBICENINAREHIENELEEN, ER
ST AL EL LN, AEFRFECIE, BARIC
BUACEMEIC I BREEEORARRRE XD
WitE L, PERB R EOMIEL KER I ITESr >
HRAEEBLIEEL BRI TS,

(WF3eatiE]

BT, (LEDE Thh D RS E T D=0,
FRIKERFDORAFEROMAEL TENLICKE
DOV TRREROBEHIEELE X by, Zhickt
ST~ BRI LB I e T AL
EPEZ LA,

e, MR ED DB, BEORE
ERLOORFIRIT T DEREERBLDTHY, Fhd
MODREHIIEFITH R THE,

EEWE \CH R Ui BE i Sy, ohb
AL THEBIZHRHFL, P RICE 5%

S
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DIRERE(LFEME O BB RO F —
F = 2 LD HEZEIT-OUTEE, #ETE MR R S
Flidshiz, )LFEHEOREMRBREROBIR
FIRCmT, B0 GLP BRI EF O @mbo/EE
iZnhY, B—BMEOERE RS, RENET,
¥ OECD ZEHELDES MR EAT0, Eiaicinb
2f, 3) OECD FEETITH#HE4 2R eMRBRR
YRR B DV T RDIEEIT I o708, &
BT TR T LA2o TWB, HEFTLUMEEBR
&% E e in vitro DFHEFHIT-OVT OECD BLUYE
PIERBREMERS LT GLP (20T, $ii-/erEs-1
BT BUEBEHEZOWT, ARG B (SUE) %75
L, §~OENE AT,

SnpetE—
(A 2Rk R]
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AU DFBEEZEL LT O REREFNZOUT, {E
AEBBEICRBWT, 2 A CERMICNEL- R
MV, AV as AR, Y ) —VEEH LI
v = RWTHEBHEREE T T e 5, 2 &L
bHEMSEEOEN L — 2SRRI, BAESR
BHHBEAIZ2E LR CHRIRS R TV B RLR A AT L2
BT ARXIATF L IaTA R EFRIS & E L TR
BHNUC RO E DB S IR T &b
RbHDD, WRRBERSF RSOV TERVEN
EOEEBHLEELLIC, ESHEHBERNCONTD
S REBSNETIIR N EZ LN,
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HFREFE TR EREBER LAY EERTD
TeO UL LT B LA (ClO,) EFmIEN E 2 b,
F B RE R T A BEREAN I
a3/ BEE TRV DI TOAFRREWE T
BB, (LFWEI DR RE 2,836 2055
(LT SEE T 23 A(0.8%) Y, FEEEECH
RERE T, =R, AERY, TIERWVEOEZIZB
THibk3R, HERSRREIC LY ZE LI R
LHRERLVBELE SR EERNELELZ BN,
ks, HIHFREA A AL CORES IR RN S
D, BRI H B,
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LR EIEIC VAR, flzE, 7
BT TR (FNET—)V), 1BEHE, ki EE
F(REERBETNTLE), 72/ — VR (T /—



W, TV — VB EETBIL, TIVENT ATERIZ
BL T, 2001 4E 5 BZ7 AU 4 EAE (DHHS)O[E
MHBREFEMEFTNIOSH)R, [FAFLT N
FeF-—HWiRlcBT2HFH KE—,
GLUTARALDEHYDE - Occupational Hazards in
Hospitals-] (National Institute for Occupational Safety

and Health (NIOSH), “ GLUTARALDEHYDE -
Occupational Hazards in Hospitals-" ,Publication No.
2001-115, May 2001) 233578, & REhE T TR
EAIEL THERSWTOLBERC VT, 51, &
fEALGTOERIHY, FEECLEBALEET
DUNERHDHLEZDND,

5) (LEMEE SED A AT —H — S BN T

[#F% B Y]

IR TERAShALEHEIC W TE, 78
AE R OB EER S LT UL R EED
ST E DR INEL, Tz, IE<KERED
S2ENERELEY, LM EICIAREREEDE
REIZEAIC Ao TV D, UL, 4 ih<EL{L
ZME O IHITHEDIEE THEREE R IR
B HIDET HESANEAITREW, 2T, 1k
FHEORPRBHDOIIRIEBIREF MDD
OIS B~ —D—LA AT, HELBIC LA RS
BT 0RE—1—I2 250 Th, Hbiiz
FRIER AR T AN ERHD, B, EREE<—D
—OIGIC ST, M-l - B BRSO E
B TAZ oW TEBTINENRSD, 22T, HE
DETE AL~ —H—ORBEAARNL, SRR
==L L THERTESICHRET ~SEME T
WDV TR 5,

RHEEET, (LFHE OB MEREIZB
T, R EPKIHEDOREI L EE THHENIR
EZREL, (LZOEOEEEELENBEDRE
%, HDVITENIRELAEFZEBORBRICONWTE
BUTEN, IEKEREDERBCRRIZEBTHH
TR B —H— RS~ — I — D EEMNE,
EREEHAT- OS2 S0 TRt 2.

[WroeatE]

YT S REROIIE R — b

FLLT 2T el 1 2- 0 an s asi . ]-
FaEFu st E AT AT DN T,
HEBOw—h—RBLOEEREY - —%HREL,
MR T OB IREN 5,

AWFSCRRREO BT FERI B W TRETL K
BB OENBERR, EKED~—I—LLT, I
FRIREER EREIC MU HL, A EEEE EGRFTTD
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B A, AREE, T BE BoR—.R

B —h—R0T, [EEYMEDOEAREES
BT sEFIC DN TRETAZEIC L, (E6R
FELUTIE, 1R, EEh, FE2E, EIRHORRED
EZ AR, SENZEIEHIZER L, iR E
TITEEDIEFIT DR 9 BT v e FHWT
WD, IEIED % Ty MTBTH SRR D4
NS o R EHEOENEIEE R T E I RRTT
B
%, TuDRFBEBARLLC 8 FEEDIE
SFEARTAULEYE R T ESFL ClLifEE A
D=7 LA SRR R BEO R LE O BREREL, &
e — i —OPLAME L I RAEALHNTT B,

(wrgemkR]

[1£8]

(AEIG A S 15 7 H DT MZ 2BP & 581ER
BB LR NIRRT Lo THERL, 9 IR hOFER
B R, 1B, BN S OMTT, Wi,
FTliE, BMoD 2BP DR 15 & B O EMIZIT 4
i, BENSHRHECIZIFET 5.5 1%, EENRSTIE
I 2. 5 {gEiaote,

[24AH]

FERERRTREHIMESN 2BP OREEHT
BB T BN DEINREES RS TR E L, 3
O ENREED SR DB VO FFEE I B S 208, A
E<BIZBOTIEKBEERORRER MIREERROT
9 AL 15 » BRI SIEFE LGV \DEETRL TED,
P BB SRR D B (S T - B L QA RTRE M
DRIEI, E, BfiE> THHIE LA E8%
CrARE R/ RO MRERIC ThoT, &
SF BT A DOT ANCHEATIR, BlgD
EEIZEOKLIZRLN, 1BP, 2BP TIIEEH
FHENIRNVBRE THMOBE TR THINE o7
A8, R 7= MRS H O FESRIEHE T A (idize
AETEZ BNz,



6) BRRAHENT IR KX THE DR

[(#rFEBRY]

R R OB L HEN D D 20
RIZEY, BEENBRSNO RO H LM E E
B F IR E B 2 b NE S SRS 0o
TETWD, HBEL2EBREERFCLoEMENS
&Y, 7 O EHMEER ORI 2 E A7
DT, ZTOSDEFBEFICE 2 BHEL S
AT, L CTIEEIC BT DN ENRHD, FITA
METIIINOEFOEE~ORBIREL B
#BHET 5, BB EEREFOREBENLLT, Zh
ETRAISILAZED Do QEFRSFO R
TEME, @BRARAT AT — 53 F~DERIZ >N
THRET 2,

[#F2Estm)

DI E KBRS LA RN S F oM
RBTEM AL ORENT BB R F 25 iR aeC
BETREY, NS TFOMBRABEETEE
FRIRICRETT 5, EFNVRELTHRIVA (CD) I
FOTEHA T DIRBE 285, ShiRikiz koA
EREZHMERL, HESEME T Tr0REY
LD, BILMMOBBEER I 20 THIRHRICHE
~, HRESREZS (LDIBIEL 45,

O & DL G T AV 7 4+ — LE R
EFDIERAS— ORI EEHEREELT
HoNBATaTA XAy (MT) IZiZeMIBWTT
AV T s — BDTF Em%ﬁ'énﬂ\é MT ZE4R
kA PMEIZ L > TEEL ~L CHESN A,
BeROBBEICIIFEINDLT AV 74— N8R
BTLERETDRANDD, FLTT AV 7+ —b
BFORREZNENICERTESREITILFAL
PCR (polymerase chain reaction) #:ZXOEESIL,
R4 IREICEDT AV T 4 — LDFFENRY — % fif

=R, PNRIER

M3z nidEU-BEBoRELIEER
EOIREE 5,

[wrseRkR]

{14£8]

e e RS B Loty S N A =2 e SR
T FOFIERBTEEE ) LRETT 5, s
REREES F\W e B i R AR EET-
oo FORER, MAROEELRE, AV 25E0fER G
RELEA— I —DRE) RO FOFIRE, H I
WMEOER, FiEOIERARRECIBESOEFESL
AT EL,
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AT EE T 4R 2RI, EEIC ¢d(30 pM, 2
hr) I EDIEME(LT 25N F (heat shock factor 1;
HSF1, metal-regulatory transcription factor-1; MTF-1)
DHIENBHIEEE(LET T, ZOREE, BT
VIHSFL ISR R OIS, MTF-1 138N R7E
TAHMEEAFRDSIA, Cd DORIEIZEY HSFL 1%
BERA~BITL, LD ENTORERMER Gk

HIFL TS RIEEMES RIRS U,
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T E R TS B RE I RIT T R AT
Ble DI BEFL_LTOT S o—F L0 EER
%o cDNA <A77 L AEIERF OB B ¢
BHY, REDEAICEIEE (10,000 FELLE)DOER
T mRNA OREEEEEFNIC—3EL TR L
DR[HEL2D, AEETEMIEME H e~ A ouT
VARSI ERA =, FDETNELTMT Kig~
TAEAFEL, MT RIBICIVRELE 4 D& (=3
FRRBEUER, RERICES T ARFHOLEHS
ZBESNT,

7) BEFEFMEO NI RN ORISR

(Wt B Y]

FEEAFMEIZ I AR EL LT, AR
TR~ BB EEINTOAA, —EDOPCB%
BRZFEMDERIC LS H EME O ERIFAREIZRo T
PRI E RS TND, TERO ST, —
EROCEME OB, KRNI FEL,
HEE (AR — 3 (5 RIZIE LS TR,
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1. Organization and Staff

With titles equivalent to MD and PhD, as of March 31, 2004

(1) President, Executive Director, and Auditors

President
Executive Director
Auditors (Part-time)

Shunichi Araki, MD, DrMSc

Takashi Sumiyama

Hidesuke Shimizu, MD, DrMSc

Michio Muronaka

(2) Staff

General Affairs Division

Chief Administrator
Section of General Affairs
Chief
Staff

Section of Accounting
Chief
Staff

Section of Procurement
Chief
Staff

Noriyoshi Shimamura

Hiroyuki Mugikura
Mayumi Azuma
Takehito Narushima

Yasuhiro Yokoyama
Kazuhiko Hirabayashi
Aya Ito

Ken Kawasaki
Makoto Mizukami
Yuriko Suzuki
Takayuki Suzuki
Yasumasa Aoki
Osamu Kawase

Department of Research Planning

Director
Senior Research Planner
Senior Research Coordinator
Senior Researcher
Researcher
Planning Coordinating Officer

Susumu Saito, DrMSc

Muneyuki Miyagawa, DrMSc
Shin-ichi Sawada, DrMSc
Midori Sotoyama, DrMSc

Takeshi Sasaki
Junji Nakajima

International Research Exchange and Information Center

Chief
Research Exchanger
Researcher

Naomi Hisanaga, MD

Mamoru Hirata, MD, DrMSc

Hitoshi Kubota
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Department of Work Stress Control

Director
Senior Researchers

Yasutaka Ogawa, MD, DrMSc
Kenji Iwasaki, DrSc

Hideki Fukuda, DrMSc

Lumie Kurabayashi, MD, DrMSc
Takashi Haratani, DrHSc

Tatsuo Oka

Ippei Mori, MD

Masaya Takahashi, DrMSc

Researchers Kei-ichi Miki
Satort Ueno
Akinori Nakata, DrMSc
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Director Takeshi Honma, DrPhar

Senior Researchers

Researchers
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Chief (Concurrent)
Staff

Noriko Otaki, DrMSc
Hirotomo Yamada, DrSc
Yoshifumi Nakanishi, DrPhar
Keiichi Katoh

Rui-Sheng Wang, DrMSc
Tetsuo Tai, DrMSc

Megumi Suda

Nobuhiko Miura, DrPhar
Kenichi Kobayashi, DrSc

Junzo Saegusa, VMD, DrAgr
Michinori Nakagawa

Department of Hazard Assessment

Director
Senior Researchers

Researchers

Shinji Koizumi, DrPhar

Kaoru Suzuki

Tadao Toya

Ryo Suzuki, MD, DrMSc
Hisayo Kubota

Katsumi Ohtani, DrPhar
Akinori Yasuda, VMD, DrAgr
Fumihiko Kitamura, MD, DrMSc
Hiroyuki Saito

Department of Work Environment Evaluation

Director
Senior Researchers

Norihiko Kohyama, DrSc
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Researchers
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Masayoshi Hagiwara, DrSc
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Director
Senior Researchers

Researchers

Junzo Saegusa, VMD, DrAgr'
Kazuo Kanada

Toshihiko Myojo, DrEng
Tsugio Takano
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Nobuyuki Shibata, DrEng
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Yoichi Umetada
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Hiroshi Kasai
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Kazuo Kawana
Shosuke Kawanishi
Hiroko Kyono
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Isao Koide

Kimiko Koshi
Shigeji Koshi
Toshio Kobayashi
Mitsusuke Kondo
Hisataka Sakakibara
Haruhiko Sakurai
Hiroshi Jonai
Kazuhiko Suzuki
Ayako Sudo

Soichiro Sekignchi
Reisuke Soda
Ayako Takata

Ken Takeda

Gen Tamaoki
Hiroshi Tsuruta
Seitaro Dohi

Akira Naganuma
Kuniomi Nakamura
Tsutahiro Hamaguchi
Takeshi Hayashi
[zumi Harabuchi
Kenji Fukasawa
Kazuo Fukuda

Katsuya Furuki

Seichi Horie
Katunori Homma
Yoshimi Matsumura
Masayasu Minami
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Koji Mori

Fumihiro Yamasawa
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Keiichiro Yarita
Kazuhito Yokoyama
Rie Yoshida

Takuya Yoshimura
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2. Research
(1} Project Research

Key Research Area Projects funded by Ministry of Health, Labour and Welfare
1) -Survey on health effects of workers occupationally exposed to dioxins

Yasutaka Ogawa, Ippei Mori, Akinori Nakata, Satoru Ueno, Rui-Sheng Wang, Mamoru Hirata,
Fumihiko Kitamura, Rie Yoshida, Xiaozhong Yu and Kenichi Ohba
2) Ergonomic improvements of working condition in the information technology era
Susumu Saito, Hiroshi Jonai, Midori Sotoyama, Kazuyuki Iwakiri and Ippei Mori
3) Study on work environment management for irrégular work using organic solvents
Norihiko Kohyama, Sei-ichiro Kanno, Mariko Ono-Ogasawara, Fumio Serita and Mitsuya Furuse
4) Study on whole-body vibration and countermeasures in work environment

Setsuo Maeda, Makoto Ariizumi', Hisataka Sakakibard’, Tatsuya Ishitake’ and Gen Tamaoki’

! Ryukyu University School of Medrcme ? Nagoya University School of Medical Science,
Kurume University School of Medicine and* Tokyo Metropolitan University
5) Epidemiologic studies on work-relatedness of diseases

Mamoru Hirata, Ippei Mori, Yasutaka Ogawa, Kenji Iwasaki, Tsutomu Okuno, Naomi Hisanaga,
Takeshi Sasaki and Hitoshi Kubota

6) Preventive study on occupational stress of older workers
Hideki Fukuda, Shin-ichi Sawada and Tatsuo Oka

Research Projects Funded by Government
1) Analysis and biological effects of airborne rare-earth particles from functional materials

Mitsutoshi Takaya, Norihiko Kohyama, Fumio Serita, Yasushi Shmohara Mariko
Ono-Ogasawara, Noriko Otaki, Tadao Toya and Ayako Takata'

! Department of Preventive Medicine and Public Health School of Medicine, Keio University
2) A comprehensive study on the effects of endocrine disruptor suspects on the hormenal and
neurobehavioral development of the second generation in rats

Takeshi Honma, Muneyuki Miyagawa, Rui-Sheng Wang, Megumi Suda, Kenichi Kobayashi and
Soichiro Sekiguchi

3) Study on the improvement of local air pollution mainly caused by diesel exhaust gas
Mariko Ono-Ogasawara, Toshihiko Myojo and Hironobu Abiko

4) Study on risk assessment of workplaces related with brominated dioxins
Haruhiko Sakurai’, Yasutaka Ogawa, Ippei Mori, Mitsutoshi Takaya and Masayoshi Hagiwara
! Occupational Health Research and Development Center, JISHA

5) Study on development and application of two dimension visualized system by continuous
measurement for hazardous substances in work environment
Norihiko Kohyama, Fumio Serita and Sei-ichiro Kanno

6) Study on diagnosis and prevention of musculoskeletal disorders in the upper extremities
Mamoru Hirata ,Kazushi T aoda’ and Ryoichi Inabd’
! Shiga Medical University; and 2 Gifu University School of Medicine
7) Historical cohort study on carcinogenic risks and reproductive disorders due to dioxine exposure
among workers in municipal solid waste incinators
Ippei Mori, Yasutaka Ogawa, Shigeki Kohda' and Shinji Kumagai2

! Department of Community Nursing, Kochi University; ? and Life and Hygiene Division, Osaka
Prefectural Institute of Public Health
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8) Study on intraocular pressures in workplaces
Ryo Suzuki, Shunichi Araki, Katsumi Ohtani and Makoto Araya’
Department of Ophthalmology, University of Tokyo, School of Medicine

Research Projects Entrusted by Private Enterprises and Public Foundations
1) Examination of biological effects by fibrous silica gel and forsterite made from chrysotile
produced in Canada

Norihiko Kohyama, Tadao Toya and Yasushi Shinohara

2) Examination of biological effects by fibrous silica gel and forsterite made from serpentine and
chrysotile
Norihiko Kohyama, Tadao Toya and Yasushi Shinohara

3) Development of a quick analytical method for organic chemicals in size-selected particles of
tobacco smoke
Toshihiko Myojo and Mariko Ono-Ogasawara

4) Study on stress assessment in workplaces using occupational stress questionnaire
Takashi Haratani, Akinori Nakata and Masaya Takahashi

(2) Fundamental Research

Intramural Research Projects

1) Development of high sensitive analytical method for dioxins in human blood
Norihiko Kohyama, Masayoshi Hagiwara, Mitsutoshi Takaya, Sei-ichiro Kanno, Yasushi
Shinohara, Fumio Serita, Yasutaka Ogawa and Rie Yoshida

2) Survey on occupational health improvements experienced among factories arranged to join the

mode project aimed to improve occupational health management by Ministry of Health,
Welfare, and Labor

Yasutaka Ogawa, Ippei Mori, Hiroyuki Saito, Mamoru Hirata, Rie Yoshida and Kenichi Ohba

3) Estimation of the effects of occupational hazardous factors on gene expression .
Shinji Koizumi, Hirotomo Yamada, Kaoru Suzuki, Nobuhiko Miura, Terukazu Kobayashi and Rie
Uenishi

4) Analysis of occurrences of occupational diseases based on report of workers' deaths and

injuries
Hideki Fukuda, Shin-ichi Sawada, Ippei Mori, Tatsuo Oka, Mamoru Hirata, Lumie Kurabayashi
and Kazuyuki Iwakiri

5) Indicators and assessment of health effect in low level of chemical
Takeshi Honma, Muneyuki Miyagawa, Rui-Sheng Wang, Megumi Suda, Kenichi Kobayashi,
Mamory Hirata, Goro Asano’, Tats uya Haga’ and Kao Xing®
IJapan Medical University; *Gakushuin University;” CDC, Beijing

Department of Work Stress Control

1) How to control drinking for health promotion
Yasutaka Ogawa, Rie Yoshida and Kenichi Ohba

2) Studies on job stress and healthy work organizations
Takashi Haratani and Satoe Fukui

3) Epidemiological studies on occupational cancer
Ippei Mori, Hitoshi Kubota, Mamoru Hirata and Kuniomi Nakamura'
f.]apan Nuclear Cycle Development Institute
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4)

5)

6)

7)

8)

9}

10)

11)

12)

Improvement of sleeping problems related to work schedules and promotion of sleep related
health through nap strategies

Masaya Takahashi, Akinori Nakata Takashi Haratani, Naoko Tachibana', Takeshi T am‘garwa2 and
C. A. Czeisler’
! Osaka Prefectual Health Science Center; *Tsukuba University; and Harvard University

_Epidemiological and immunological research of stress, fatigue and sleep

Akinori Nakata, Takashi Haratani, Masaya Takahashi, Yosei Fujiokai and Naomi Swanson®
! University of Tokyo; and ? National Institute of Occupational Safety and Health, US4
The characteristics of muscle contraction under various conditions
Satoru Ueno, Rui-Sheng Wang, Makoto Okuno', Joseph Hoh’, Kazuhito Yokoyama' and Yasuki
Kobayashi’
"University of Tokyo; and 2 University of Sydney.
The effect of nigh-sleep on valiation of human circadian rhythm measuring by salivary levels of
cortisol '
Keiichi Miki
Mental health management for Japanese expatriates
Lumie Kurabayashi, Mitsuru Suzuki', Takamasa Saito’, Fumitaka Noda®, Nacko Miyajz" , Hidehiko
Kuramoto® and Kazuyoshi Yamamoto®
! wate Medical University, ? Dita University of Nursi:gg and Health Sciences; 3 Taisho University;
? Hitotsubashi University; ? Kitanomaru Clinic; and ° Rywkyu University
Study on the prevention of health impairment due to overwork
Kenji fwasaki, Takeshi Sasaki, Naomi Hisanaga, Lumie Kurabayashi and Ippei Mori
Changes of motor function saccade in development and aging
Hideki Fukuda, Tatsuo Oka, Masaya Segawaf, Yoshiko Nomura", Yasuo Terao® and Okihide
Hikosaka®
!Segawa Neurological Clinic for Children, Department of Neurology, Tokyo University; and Eye
Institute, NIH
Development of the evaluation system of health and quality of life in aged workers.
Tatsuo Oka, Hideld Fukuda and Shin-ichi Sawada

Risk assessment for pneumoconiosis and asbestos-related diseases among construction workers -
Phase 1I -

Ippei Mori, Naomi Hisanaga, Hitoshi Kubota and Eiji Shibata'
‘rNagoya University

Department of Health Effects Research

1)

2)

4)

5)

Relationships between exposure and body concentrations of industrial chemicals and health
effects due to chemicals: Body concentration of propane derivatives following inhalation
exposure and intra-peritoneal administration of these chemicals to rats

Megumi Suda, Takeshi Honma, Rui-Sheng Wang and Soichiro Sekiguchi
Effects of industrial chemicals on endocrine glands in mammals

Kenichi Kobayashi, Takeshi Honma and Megumi Suda
Studies on biological effects of mineral fibers and rare metal compounds

Noriko Otaki, Mitsutoshi Takaya, Norihiko Kohyama, Fumio Serita, Yasushi Shinohara, Mariko
Ono-Ogasawara, Tadao Toya and Ayako Takata'
! Department of Preventive Medicine and Public Health, School of Medicine, Keio University

Analysis of the biological protection mechanisms against industrial chemicals in consideration
of practical use in occupational health
Hirotomo Yamada and Shinji Koizumi

Analysis of cellular function influenced by hazardous factors in working place
Nobuhiko Miura and Shinji Koizumi
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6) Assessment of mutagenicity and chemicals testing guidelines
Yoshifumi Nakanishi, Katsuhiko Sawatari and Katsumi Ohtani

7) Poisoning cases due to exposure to chemical substance
Keiichi Katoh

8) Health effect indices in new situations of exposure to health hazard factors

Takeshi Honma, Megumi Suda, Rui-Sheng Wang, Kenichi Kobayashi, Muneyuki Miyagawa and
Soichire Sekiguchi

9) Single nucleotide polymorphisms of drug-metabolizing enzyme genes and interindividual
~ variability in health effect of chemicals

Rui-Sheng Wang, Takeshi Honma and Megumi Suda

10) Experimental studies on the evaluation of cardiovascular effects
in long working hours
Tetsuo Tai and Akinori Nakata

Department of Hazard Assessment
1) Analysis of molecular mechanisms involved in the health effects of industrial chemicals
Shinji Koizumi, Kaoru Suzuki, Terukazu Kobayashi and Rie Uenishi
2) Development of a method to screen the effect on gene function with a higher efficiency
Kaoru Suzuki, Shinji Koizumi, Terukazu Kobayashi and Rie Uenishi
3) Correlation between surface properties and carcinogenicity of silicon carbide whisker

TadaozT oya, Ayako Takata', Norihiko Kohyama , Mariko Ono-Ogasawara and Yasunosuke

Suzuki

! Department of Preventive Medicine and Public Health, School of Medicine, Keio University ; “and
Mount Sinai School of Medicine of the City University of New York

4)  Visual function of workers and the in vitro design for studying toxic effects on the eyes
Ryo Suzuki
5) Studies on the analysis methods for evaluation of the effect on reproductive and immunological
systems by the environmental incident of workplace
Katsumi Ohtani, Hisayo Kubota and Junnzo Saegusa
6) Application of large tissue electron microscopic methods for reproductive toxicity
Hisayo Kubota, Katsumi Otani and Junzo Saegusa
7) Assessment of immunological indices on stress and fatigue
Akinori Yasuda . :
8) Assessment of gene mutations in malignant tumors relation to occupation and environment
Fumihiko Kitamura, Kazuhito Yokoyamai and Hisamasa Akabane’
! Mie University and *Yokosuka Kyousai Hospital
9) Assessment of the health effects of the occupational and the environmental factors in Asian
countries
Fumihiko Kitamura, Kazuhito Yokoyama', Tadashi Sakai®, Yoko Morita® and Rusli Bin Nordin®
‘Mie University; 2Poz'soning Center, Tokyo Rosai Hospital; and *Malaysia Science University
10} Examination of the metal exposure evaluation by the biological monitoring procedure
Hirvoyuki Saito

Department of Work Environment Evaluation
1) Study for relevance between kinds of dust, quantity and diseases in various kinds of
pneumoconiosis
Norihiko Kohyama and Yasushi Shinohara
2) Development of prediction systems of toxicities of chemicals by their chemical structures
Katsuhiko Sawatari and Yoshifumi Nokanishi
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3)
4)

5)

6)

8)

Evaporation rates of organic solvents in several workplace settings
Sei-ichiro Kanno
Evaluation of physical agent hazards
Tsutomu Okuno, Jun Ojima and Hiroyuki Saito
Analysis and size separation methods of dust samples in workmg environment

Yasushi Shinohara, Norihiko Kohyama and Fumio Serita
Evaluation method for the components of diesel particle

Mariko Ono-Ogasawara and Toshihiko Myojo
Estimation of breakthrough time of respirator cartridges for organic vapors by monitoring exit
vapor concentration

Mitsuya Furuse and Tsugio Takano

Study on the advanced methods for measuring polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofuranes [PCDDs/PCDFs]
Masayoshi Hagiwara, Norihiko Kohyama, Mitsutoshi Takaya and Yasutaka Ogawa

Department of Human Engineering

1)

2)

3)

4)

6)

7)

9)

10)

11)

12)

13)

Development of a light sensing self-adjusting hood for welding fumes
Jun Ojima and Nobuyuki Shibata

Research of activated carbon with additive for adsorption of organic solvents gas in working
place
Hironobu Abiko, Toshihiko Myajo and Marike Ono-Ogasawara

Measurement of the capacity of respirator cartridges for various organic vapors
Tsugio Takano and Mitsuya F uruse

Development and evaluation of respiratory protective equipments with low breathing resistance
Toshihiko Myojo and Mitsumasa Sugimoto

Analysis of diesel exhaust substances and development of their purification methods
Toshihiko Myojo, Hironobu Abiko and Mariko Ono-Ogasawara

A study on vibration perception measurement of whole-body and hand-arm vibration
Setsuo Maeda and Yukio Takahashi

A study on vibration reduction effect of anti-vibration gloves
Setsuo Maeda and Yukio Takahashi

Studies on the effects of noise-direction on workers
Yukio Takahashi and Setsuo Maeda

Studies on the effects of low-frequency noise in working environments
Yukio Takahashi and Setsuo Maeda

Effects of working posture, work contents and age on low back pain
Kazuyuki Iwakiri, Susumu Saito, Midori Sotoyama, Hiroshi Jonai' and Ippei Mori
! Nihon University

Experimental studies on biological effects of pysical factors in working environment
Junzo Saegusa and Hisayo Kubota

Study on the evaluation of biomechanical response to vibration in workplaces
Keazuo Kanada

Development of discretization-based contaminant diffusion model and its application to
designing of Jocal ventilation system
Nobuyuki Shibata and Jun Ofima
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Department of Research Planning

1)

2)

3)

4)

5)

6)

7

8)

Human system interaction of Information Technology

Susumu Saito, Midori Sotayama, Hiroshi Jonai' and Kazuyuki hvakiri

! Nihon University
Work physiological analysis of work loads in cold environments

Shin-ichi Sawada, Toshio Kobayashi' and Naomi Hisanaga

! Faculty of Medicine, Hiroshima University
Analysis of occupational diseases caused by abnormal temperature conditions based on
Workmen’s Accident Reports

Shin-ichi Sawada and Hideki Fukuda

International research collaboration for enactment of international standard on thermal working
environments
Shin-ichi Sawada, Ingvar Holmér[, Naomi Hisanaga and Norazman Bakrun®

! National Institute for Working Life, Sweden; * National Institute of Occupational Safety and

Health, Malaysia
Ergonomic research on VDT workstation and work environment design: Questionnaire survey
on computer use at home

Midori Sotoyama, Kazuyuki Iwakiri, Susumu Saito, Hiroshi Jonai' and Ippei Mori

! Nihon University
The study on asbestos exposure and its related diseases among construction workers

Hitoshi Kubota, Naomi Hisanaga, Ippei Mori, Eiji Shibata' and Michihiro Kamzjima"

! Nagoya University
Needs of international cooperation in the field of occupational health and the effective way to
fulfill them

Naomi Hisanaga, Yasutaka Ogawa, Shin-ichi Sawada and Ippei Mouri

Risk assessment of hazards affecting the nervous system among exposed workers
Mamoru Hirata, Hisataka Sakakibara' and Kazushi Taoda’
! Nagoya University, *Shiga Medical University
Evaluation of health effects in long working hours or night work
Takeshi Sasaki, Kenji Iwasaki, Tatsuo Oka, Lumie Kurabayashi, Akinori Yasuda and Ippei Mori
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3. Original Articles

Temperature hysteresis in charge—discharge process of LiMn;0; spinel

Hironobu Abiko?, Mitsuhiro Hibino® and Tetsuichi Kudo®

Journal of Power Sources 123, 48-52, 2003.
Quasi-equilibrium potential profiles of stoichiometric LiMn;Oy spinel in charge—discharge process have been
recorded to investigate temperature dependence in lithium ions intercalation. Temperature of electrodes has
been controlled within 273<7<298 K in this research. Discharge curve reveals anomalous stepwise features
when both charge and discharge processes are carried out at low temperature (7<278 K). However, discharge
curve at 273 K immediately after charge at 298 K does not show stepwise shape but gently slope as potential
curve in charge at 298 K. In contrast to this, discharge curve at 298 K immediately after charge at 273 K shows
stepwise anomaly. Temperature at discharge does not affect on shape of potential profile at next charge process.
This temperature hysteresis has been confirmed repeatedly in several charge—discharge cycles. Temperature at
Li ions de-intercalation has a large effect on next intercalation in LiMn,O4 spinel.

!National Institute of Industrial Health; *Institute of Industrial Science, University of Tokyo.

Phase transition observed in potential-composition profiles of Li.Mn;0

Hironobu Abiko?, Mitsuhiro Hibino® and Tetsuichi Kudo®

Journal of Power Sources 124, 526532, 2003.
Open circuit voltage (OCV) profiles of spinel type lithium manganese oxide Li;Mn,O4 (x<1) have been
recorded at several temperatures (243 K<7<323 K) using a single three-electrode glass cell. Deintercalation of
Li ions from Li;MnyO, has been carried out at low temperature (243 K), and then OCV profile has been
measured at both the processes of raising and descending temperatures on each state of lithium content (x).
Quasi-equilibrium potential profiles above room temperature (298 K<T), which are results of continuous
measurements by first charge, overlap with OCV profiles in the process of raising temperature well. However,
around x=0.5, quasi-equilibrium potential profiles and OCV profiles do not overlap at low temperature
(T<278 K). This result indicates that the low-temperature phase at x=0.5 in Li,Mn;O,4 is very sensitive to
temperature change. Temperature dependence of OCV profiles in the process of descending temperature
corresponds to a simulation based on assumption that distribution of Li ions is disordered in LiMnyO4
(0.55x<1).

!National Institute of Industrial Heaith; ?Institute of Industrial Science, University of Tokyo.

Study of wet porous filtration

Igor E. Agranovski’, Roger D. Braddock’, Struart Crozier’, Andrew Whittaker’, Shane Minty'and

Toshihiko Myojai

Separation Purification Technology 30, 129-137, 2003.
A growing demand for efficient air quality management calls for the development of technologies capable of
meeting the stringent requirements now being applied in areas of chemical, biological and medical activities.
Currently, filtration is the most effective process available for removal of fine particles from carrier gases.
Purification of gaseous pollutants is associated with adsorption, absorption and incineration. In this paper we
discuss a new technique for highly efficient simultaneous purification of gaseous and particulate pollutants
from carrier gases, and investigate the utilization of porous media. Our technique involves the passage
contaminated carrier gases through a porous medium submerged into a liquid, leading to the formation of
narrow and tortuous pathways through the medium. The wet walls of these pathways result in outstanding ‘
purification of gaseous, liquid and solid alien additives. NMR imaging was successfully used to map the pas
pathways inside the porous medium submerged into the liquid layer.

' Griffith University, Australia; 2 University of Queensland, Australia; *National Institute of Industrial

Health
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Efficacy of a detector tube method in Sformaldehyde measurement

MCh?Jo Azuma', Yoko Endo’, Takeji Miyazaki’, Yoko Hikita", Hiroki Tkeda’, Yoshihumi Moriyaﬁ, Ichiro

Hara® and Shunichi Araki’

Industrial Health 41, 306-12, 2003.
In order to determine the efficacy of a detector tube method in formaldehyde (HCHO) measurement, we
performed a chamber experiment and a field study. The experiment clearly showed that the value obtained by
the detector tube method was significantly correlated to that obtained using an active-DNPH method. And was
not influenced by the coexistence of toluene, xylene or carbon monoxide, but was by acetaldehyde. In the field
study, we investigated 171 rooms in 81 houses. Indoor air was simultaneously sampled for 30 minutes by both
an active-DNPH method and the detector tube method. The mean HCHO concentration in the 171 rooms was
0.110£0.089 ppm determined by active-DNPH method and 0.12£0.10 ppm by the detector tube method.
Regression analysis showed that the two measures closely correlated with a regression equation Y=1.057
X+0.002 (r=0.912,p<0.0001), where X is the HCHO concentration determined by the active-DNPH method
and Y is that determined by the detector tube method. The mean acetaldehyde concentration in the 171 rooms
was 0.024+0.018 ppm using the active-DNPH method. And no correlation was found between acetaldehyde
concentrations using the active-DNPH method and the values obtained by the detector tube method. Therefore,
this study clearly showed that the detector tube method is not only simple and fast but also precise in measuring
HCHO in indoor air.

! Graduate School of Human Culture, Nara Women's University; 2Department of Public Health, Kansai

Medical University; 3Deparnnent of Occupational Hygiene, Osaka City Institute of Public Health and

Environmental Sciences; *Department of Residential Environment and Design, Division of Human

Environment, Faculty of Human Life and Environment, Nara Women’s University; *Department of

Otorhinolaryngology, Kansai Medical University; *Matsushita Electric Industrial Co. Lid- "National

Institute of Industrial Health

Inhalation of 1-bromopropane causes excitation in the central nervous system of
male F344 rats. '

Takeshi Honma*, Megumi Suda® and Muneyuki Miyagawa’

Neurotoxicology 24(4-5), 563-575, 2003.
The present study investigates the effects of 1-bromopropane (1BP) on animal behavior to determine the extent
of toxicity to the central nervous system (CNS). We measured the spontaneous locomotor activity (SLA) of rats
before and after 3 weeks of exposure to 1BP for 8 h per day. In control and 10ppm groups, the SLA values were
similar to pre-exposure levels on post-exposure day 1 and thereafter. However, the SLA values in the 50 and
200ppm groups were higher than pre-exposure levels. Open-field behavior was evaluated after exposure, and
freezing time decreased with exposure to increasing concentrations of 1BP. Ambulation and rearing scores in
the exposed groups were higher than control values, particularly in the 50 and 200ppm groups. The frequency
of defecation and urination decreased almost dose- dependently. Exposure 50 to 1,000ppm of 1BP did not
affect passive avoidance behavior examined using a step-through type apparatus. The amount of time
swimming in the water maze test was not affected in the controls, or groups exposed to 50 and 200ppm 1BP,
but that in the 1,000ppm group was increased compared with control. Exposure at 50 to 1,000ppm dose-
dependently decreased the traction performance of rats, indicating decreased muscle strength. We found that 10
to 200ppm of 1BP exposure did not affect motor coordination determined by rotor-rod performance. The
increased SLA values and open-field activity support the notion that 1BP has excitatory effects on the CNS of
F344 male rats. In addition, 1BP reduced the grip or muscle strength of the rats. Memory function was not
disordered and the motor coordination of all four limbs remained normal.

!National Institute of Industrial Health

Ultrastructural features of mast cells in picryl chloride (PCL)-induced contact
dermatitis in IQI/Jic mice. :

Jung JY, Yasoshima A’, Saegusa J°, Nakayama H? and Doi K’
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Experimental and Toxicologic Pathology. 54, 265-71, 2003.
Mast cells are one of the major effecter cells in the pathogenesis of allergic diseases such as contact dermatitis.
In the present study, ultrastructural features of mast cells in contact dermatitis were examined. Namely, the ear
of IQI/Jic mice was topically applied with picryl chloride (PCL) at 4 (1st), 11 (2nd), 18 (3rd) and 25 days (4th)
after the sensitization with PCL to the abdominal skin. The changes in the ear swelling responses, total serum
IgE levels and histology including mast cell numbers were similar to those of previous reports by our research
group (Ikeda et al. 2000; Jung et al. 2001). Ultrastructurally, after the ist application, a close spacial
relationship between mast cells and neutrophils and phagocytosis of mast cell granules by neutrophils were
observed. Mast cells generally contained non-fused swollen granules filled with altered contents with low
electron density and showed an extrusion of membrane-free granules through membrane pores. In addition,
interestingly, a few mast cells secreted membrane-bound granules into the dermis without leaving cell
membrane damage. A fter the 4th application when the number of mast cells prominently increased and the total
serum IgE level was greatly elevated, in addition to mast cells showing typical anaphylactic degranulation,
many mast cells probably in the recovery process from degranulation and several immature mast cells
characterized by well-developed Golgi apparatus, many ribosomes and a few electron-dense secretory granules
in the peripheral cytoplasm were also observed at the same time. The present results clarified the ultrastructural
features of mast cells in the course of PCL-induced contact dermatitis in IQI/Jic mice.

1:Department of Veterinary Pathology, Graduate School of Agriculture and Life Science University of

Tokyo;‘? National Institute of Indusirial Health

Increase of olfactory threshold in plating factory workers exposed to chromium
in Korea

Fumihiko Kitamura' , Kazuhito Yokoyamaz, Shunichi Araki™”, Mariko Nfshz'kitanij, Jae Wook Choi”, Youg

Tae Yum’r, Hee Chan Parkj, Sang Hwoi Park’ and Hajime Sato’

Industrial Health 41, 279-285, 2003,
Objective: To disclose the effects of chromium (Cr) on olfactory function. Methods: Olfactory threshold tests
were conducted in 27 male plating workers (Cr workers) with signs and symptoms of olfactory irritation but
without nasal septum perforation or ulcer and in 34 male control subjects in Korean plating factories. The Cr
workers had been exposed to Cr fume for 0.9 to 18.2 (mean 7.9) years; their blood Cr concentrations (0.16-3.69,
mean 1.29 pg/dl) were significantly higher than those in 34 control subjects (0.04-1.95, mean 0.55 pg/dl).
Results: Scores on recognition thresholds in the Cr workers were significantly higher than those in the control
subjects (p<0.05) and positively related significantly to exposure period in 27 Cr workers (p < 0.05). Olfactory
thresholds were not significantly different between the Cr workers with and without any of nasal signs or
symptoms, excepting that the scores on the recognition threshold were significantly higher in those with
difficulty in smell (p«0.05). Conclusion: Jt is suggested that olfactory threshold is affected by Cr without
development of nasal septum perforation nor ulceration.

! National Institution of Industrial Health; ? Department of Public Health and Preventive Medicine, School

of Medicine, Mie University, ' Department of Public Health, Graduate School of Medicine, The

University of Tokyo; ¥ Institute for Environmental Health, Department of Preventive Medicine, Medical

College, Korea University

Presence of B7-2+ dendritic cells and expression of Thl cytokines in the early
development of sialodacryoadenitis in the IQI/Jic mouse model of primary
Sjorgren's syndrome.

Konno A’, Takada K, Saegusa J* and Takiguchi M.

Autoimmunity 36, 24754, 2003.
Subpopulations of infiltrating lymphocytes, professional antigen-presenting cells (APCs), and Th1/Th2
cytokines that could initiate an autoimmune sialodacryoadenitis were studied in the IQI/Jic mouse model of
primary Sjogren's syndrome. Although lymphocytic infilirations were first seen in submandibular glands
(SMGs) of females and in lacrimal glands (LGs) of males at 8 weeks of age, clusters of MHC class 1It,
CD11¢+, B7-2+ dendritic cells (DCs) were already localized in these tissues at 4 weeks. At 8 weeks, the
infiltrating lymphocytes consisted of almost equal numbers of B cells and CD4+ T cells. In the inflammatory
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foci, MHC class I+, CD11c+, B7-2+ DCs formed network-like structures. Duct cells in the lesions showed
immunoreactivities for MHC class Il and ALCAM (a costimulatory adhesion molecule). IL-12 and IFN-gamma
transcripts were detected by RT-PCR in SMGs of females and in LGs of males at 8-12 weeks. These results
suggest that the clustered DCs might play an important role in the initiation of the adenitis, and further suggest
that the DCs and epithelial cells may participate in the activation of CD4+ T cells. It is also likely that Thl
cytokines mediate the functional interactions between the APCs and CD4+ T cells in the early lesions.

’ Department of Biomedical Sciences, Graduate School of Veterinary Medicine, Hokkaido University, *

National Institute of Industrial Health

Relationship between questionnaire survey results of vibration complaints of
wheelchair users and vibration transmissibility of manual wheelchair

Setsuo Maeda', Makoto Futatsuka®, Jiro Yonesaki® and Maki Tkeda’

Environmental Health and Preventive Medicine 8(3), 82-89, 2003.
The purpose of this paper is to clarify the relationship between the complaints of wheelchair users and vibration
characteristics of the wheelchair, to improve wheelchair comfort and design. From the comparison of the results
of questionnaires and the transmissibility measurement of the wheelchair, the resonance frequency-ranges of
the maximum vibration transmissibility of the manual wheelchair were consistent with the frequency-ranges of
the body parts of the causes of the complaints of wheelchair users. Also, from these experimental results, it was
suggested that the improvement point for improving a wheelchair user’s comfortableness was to reduce the
wheelchair seat vibration transmissibility at around 8 Hz and also was to design wheelchair stiffness and
damping characteristics to minimize vibration transmission at the frequencies of the body locations of the
causes of the complaints of wheelchair users.

! National Institute of Industrial Health; * Kumamoto University; ° Osaka City Rehabilitation Center

An investigation of the perception thresholds of band-limited low frequency
noises: influence of bandwidth

Yasunao Jl"ﬁiatsumoto", Yukio Takahashi®, Setsuo Maedaz, Hiroki Yamaguchz'], Kazuhiro Yamada' and Jishwu

K Subedi

Journal Low Frequency Noise, Vibration and Active Control 22 (1), 17-25, 2003,
The perception thresholds of complex low frequency noises have been investigated in a laboratory experiment.
The sound pressure levels that were just perceptible by subjects were measured with three random noises and
three pure tones. The random noises had a flat constant spectrum over the frequency range 2 to 10, 20, or 40 Hz
and decreased with rate of 15 dB per octave at higher frequencies. The frequencies of the pure tones used in
this study were 10, 20 and 40 Hz. The perception thresholds were obtained with an all-pass filter,
one-third-octave band filters, and the G frequency weighting defined in ISO 7196. The G-weighted sound
pressure levels obtained were compared with 100 dB which is described in ISO 7196 as the G-weighted level
corresponding to the threshold of sounds in the frequency range 1 to 20 Hz. The perception thresholds of the
pure tones measured in this study were comparable to the results available in various literatures. The one-third
octave sound pressure levels obtained for the thresholds of the random noises tended to be lower than the
measured thresholds of the pure tones. The G-weighted sound pressure levels obtained for the threshoids of the
random noises appeared to be lower than 100 dB.

! Saitama Universfiy;z National Institute of Industrial Health

Determining of crystalline silica in respirable dust samples by infrared
spectrophotometry in the presence of interferences

Jun Ojima’

Journal of Occupational Health 45, 94-103, 2003.
Infrared Spectrophotometry (IR) is now widely used to determine crystalline silica in industrial dust samples.
Though the IR method has many advantages when dealing with respirable dust samples, some serious
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analytical errors are often caused by interference minerals contamination. These minerals have a characteristic
absorption band corresponding in position to the analytical peak for crystalline silica. In this paper, six typical
interference minerals (Kaolinite, Mullite, Muscovite, Pyrophyllite, Montmorillonite and Amorphous silica)
were pre-size controlled to respirable range and their infrared spectra were measured by means of an FT-IR
with the well-known potassium bromide tablet technique. The effects of these interference minerals on the
Japanese OEL or the administrative control level for respirable dust which depend on the silica content were
calculated and expressed in figures. The measured absorption coefficients of the interference minerals and
quartz were 1.36 - 6.98 Abs/mg and 24.46 Abs/mg, respectively. The absorption band height ratios of each
interference minerals were also measured. Then the efficiency and applicability of two spectrum correction
methods for the interference minerals, absorbance ratio method and difference spectrum method were examined
by using artificially mixed samples (standard interference mineral + standard quartz). By comparing the
quantifying results for the mixture samples, it was revealed that the interfered specira were almost corrected
successfully when using the difference spectrum method, whereas correction by the absorbance ratio method
resulted in apparent negative errors. Furthermore, the difference spectrum method was proven to be superior to
the absorbance ratio method in applicability.

! National Institute of Industrial Health

Evaluation of the reverse flow around a worker’s body produced by a local
exhaust hood

Jun Ojima"

Journal of Occupational Health 45, 94-103, 2003.
Recent studies have shown that a reverse flow often occurs in a unidirectional airflow in push-pull ventilation
and may transport contaminants from the source into a worker’s breathing zone. The same problem may arise
in local exhaust ventilation when the contaminant source is located in the worker’s wake region. In this study,
organic solvent work with local exhaust ventilation was duplicated in a laboratory and the details of the reverse
flow around the worker’s body produced by the ventilation were experimentally investigated. In order to
evaluate the influence of the reverse flow on the exposure of the worker, experiments with a mock-up
mannequin (dummy worker) and a local ventilation system which was equipped with an exterior type hood and
an enclosure type hood were conducted. The exposure level and the contaminant leakage from the hoods in
several conditions were measured by means of a smoke test and tracer gas method. Ethanol vapor was used as a
tracer gas. With the exterior type hood, the reverse flow visualized by the smoke was observed in front of the
standing dummy worker but could not be observed when the dummy worker was seated. From the tracer gas
measurements, it was proved that the exposure due to the reverse flow was not so serious at a capture velocity
of >0.4 m/s, but <10ppm contaminant leakage from the exterior hood had been recognized independently of the
capture velocity. With the enclosure type hood, exposure due to the reverse flow could be controlled with a
capture velocity of >0.8m/s. Although the contaminant leakage from the hood due to the reverse flow was not
obvious with the enclosure type in any condition, caution should be exercised to prevent exposure when the
worker is seated. Regardless of the hood type, the increase in the capture velocity was effective in decreasing
exposure due to the reverse flow.

!National Institute of Industrial Health

Assessment of urinary cotinine as a marker of nicotine absorption from tobacco
leaves: a study on tobacco farmers in Malaysia

Mayumi Onuki’, Kazuhito Yokoyama"*, Kaoru Kimura', Hajime Sato’, Rusli Bin Nordin®, Lin Naing’,

Yoko Morita®, Tadashi Sakai’, Yasuki Kobayashi’ and Shunichi Araki®

Journal of Occupational Health 45, 140-145, 2003.
To assess dermal absorption of nicotine from tobacco leaves in relation to Green Tobacco Sickness (GTS),
urinary cotinine concentrations were measured in 80 male tobacco-growing farmers and in 40 healthy males
(controls) who did not handle wet tobacco leaves in Kelantan, Malaysia. Among non-smokers, urinary cotinine
levels in farmers were significantly higher than those of controls; farmers with urinary cotinine of 50ng/ml/m2
or above showed eye symptoms more frequently than those below this level (p<0.05). Farmers who did not
wear protective equipment had subjective symptoms more frequently than those who used the equipment
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{(p<0.05); some of these symptoms were seen more frequently in organophosphate (Tamaron) users than in
non-users. As tobacco farmers evidence a risk of nicotine poisoning from tobacco leaves, assessment including
GTS together with effects of pesticides will be necessary.
’Department of Public Health, Graduate School of Medicine, The University of Tokyo, 2Delmm‘mem of
Public Health, School of Medicine, Mie University; *Department of Community Medicine, School of
Medical Sciences, University Sains Malaysia, Malaysia; *Occupational Poisoning Center, Tokyo Rosai
Hospital: *National Institute of Industrial Health.

Thorium-232 exposure during tungsten inert gas arc welding and electrode
sharpening

Hiroyuki Saito’, Naomi Hisanaga', Yukiko Okadd’, Shoji Hirai’ and Heihachiro Arito’

Industrial Health 41, 273278, 2003,
To assess the exposure of welders to thorium-232 (mTh) during tungsten inert gas arc (TIG) welding, airborne
concentrations of 2*Th in the breathing zone of welder and background levels were measured. The radioactive
concentrations were 1.11x10” Bg/m’ during TIG welding of aluminum (TIG/Al), 1.78x10™* Bg/m’ during TIG
welding of stainless steel (TIG/SS), and 1.93x10™" Bg/m’ during electrode sharpening, with 5.82x10” Bg/m’
background concentration, Although the annual intake of 2**Th estimated using these values was found not to
exceed the annual limit intake (ALI, 1.6x10° Bq) using a dust respirator, it is recommended that **Th exposure
be reduced by substituting the thoriated electrode with a thorium-free electrode, setting up a local ventilation
system, and by using protective respiratory equipment. It is also necessary to inform workers that thoriated
tungsten electrodes contain radioactive material.

!National Institute of Industrial Health; *Musashi Institute of Technology.

Musculoskeletal disorders among female Australian nurses working in a unique
tropical environment: results from a pilot study

Derek Smith"?, Peter A Leggat’, Wendy Smyth’ and Rui-Sheng Wang'

Ergonomics Australian 17, 14-17, 2003.
We investigated the prevalence of Musculoskeletal Disorders (MSD) among Australian nurses using a
previously validated, self-reporting questionnaire. From a total group of 148 females, 92.6% reported an MSD
of some description occurring within the previous 12-month period. Lower back was the most commonly
reported body site (74.3%), followed by the neck (58.1%), shoulders (43.2%) and upper back (31.1%). Tobacco
smoking was cotrelated with MSD as follows: lower arm MSD (OR 8.6, 95%CI 1.6-64.7, P = 0.0187), lower
back MSD (OR 3.4, 95%CI 1.1-12.8, P = 0.0470) and wrist MSD (OR 3.2, 95%CI 1.1-9.3, P = 0.0292).
Alcohol consumption was also correlated with MSD at the following body sites: upper arm MSD (OR 3.5,
95%CI 1.1-13.8, P = 0.0455), MSD of the upper legs (OR 3.3, 95%CI 1.4-9.2, P = 0.0124) and MSD of the
upper back (OR 2.4, 95%CI 1.1-6.0, P = 0.0442). Overall, this pilot study suggests that Australian nurses
working in a tropical environment may report MSD at rates higher than their counterparts in other countries.
Further research of a larger scale is necessary to determine the true nature of MSD among this unique
occupational group.

!National Institute of Industrial Health; *School of Public Health and Tropical Medicine, James Cook
University, AUSTRALIA; *Townsville District Health Service, Townsville, Australia.

Experimental model to study reproductive toxicity of chemicals using induced
ovulation in immature F344 rafts.

Soichiro Sekiguchi’, Shin Ito?and Takeshi Honma !

Industrial Health 41, 287-290, 2003,
Forced ovulation induced by the administration of exogenous gonadotropin is a useful marker to study the
ovarian toxicity of chemicals in experimental animals. We examined the toxicity of di-(2-ethylhexyl) phthalate
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(DEHP) in the ovaries of immature F344 female rats. Superovulation was induced by injections of equine
chorionic gonadotropin (¢CG) and human chorionic gonadotropin (hCG) in rats dosed with 125, 250, 500,
1,000 or 2,000 mg/kg body weight of DEHP for consecutive 4 days. However, the number of ova shed during
superovulation significantly decreased in rats treated with DEHP at 500 mg/kg as compared with control, but
no changes were observed in the number of ova in groups given other doses of DEHP. In control rats treated
with olive oil, hypophysectomy reduced significantly the number of ovulated ova. When 2,000 mg DEHP was
given to hypophysectomized (hypox) rats, the number of ova in the hypox group was significantly smaller than
that in the intact group administered with the same doses of DEHP. In contrast, the numbers of ova of intact and
hypox groups did not significantly differ in rats given 500 mg DEHP. The levels of circulating thyroxine (Ty)
were significantly decreased by 2000 mg DEHP in intact rats, and the tendency of decrease in T, by 2,000 mg
DEHP was .also observed in hypox rats. These results suggest that daily administration of 500 mg DEHP
suppressed superovulation in immature F344 rats by disrupting the hypothalamic-pituitary-ovarian axis in a
manner similar to that of hypophysectomy. Decreased circulating T, levels seemed to abrogate this disruption
as observed in recovered superovulation after treatment with 2,000 mg DEHP.
! National Institute of Industrial Health, ? Toho University

The role of prescribed napping in sleep medicine

Masaya Takahashi’

Sleep Medicine Reviews 7, 227-235, 2003.
Napping, when its timing and duration are designed properly, has the potential to improve our daily lives.
Laboratory findings indicate that scheduled napping promotes waking function after normal sleep at night, and
also counteracts decreased alertness and performance under conditions of sleep deprivation. Since these effects
are evident even with naps shorter than 30 min, shift work problems may be alleviated by the short nap at the
workplace. Multiple short naps are effective in managing excessive daytime sleepiness in narcoleptic patients
under medication. The therapeutic usefulness of napping in .other sleep disorders, however, remains to be
established. Epidemiological studies suggest a decrease in the risk of cardiovascular and cognitive dysfunction
by the practice of taking short naps several times a week. Sleep inertia occurs immediately after napping, but its
severity can be minimized by avoiding long naps that may result in awakening from deep non-rapid eye
movement sleep. Activities during the post-nap period should also be undertaken carefully. To allow the
maximum advantage to be gained from napping, more efforts are needed to identify the strategies of napping
that are compatible with individual cases including aging, work schedules, and slecp disorders, and to examine
their efficacy in real-life settings.

! National Institute of Industrial Health

Imbalance of testosterone level in male offspring rats perinatally exposed to
bisphenol A '

Sumiko Watanabe'?, Rui-Sheng Wang', Muneyuki Miyagawad', Kenichi Kobayashi', Megumi Suda’,

Soichiro Sekiguchil and Takeshi Honma'

Industrial Health 41, 338-341, 2003,
The purpose of this study was to investigate whether exposure to bisphenol A (BPA) through placenta and milk
has any effect on reproductive system in male offspring. Pregnant rats were treated with BPA at 0, 4, 40, and
400 mg/kg body weight, from gestation day 6 through lactation day 20 by gavage. Plasma testosterone
concentrations in offspring at 9- week old were significantly elevated in BPA groups as compared with those of
control. At the age of 36 weeks the hormone concentrations showed an increase in a dose-dependent manner,
although without statistical significance. Testosterone contents in testes showed a similar tendency to that in
plasma, though being statistically insignificant. Little alteration in testes weight was showed in BPA-exposed
offspring. There was no remarkable change in plasma concentrations of luteinizing hormone and
follicle-stimulating hormone at 9-week old. The pathway of E2 (17 8 -estradiol) formation from testosterone
seemed not to be affected by BPA. The results indicate that exposure to BPA during perinatal period has a
significant effect on the testosterone homeostasis in male offspring of rats.

! National Institute of Industrial Health 2 Kyorin University School of Medicine

180



Effect of ultraviolet irradiation on the protein synthesis of human skin cells: a

study with a monochromatic ultraviolet irradiation apparatus

Hirotomo Yamada' and Shinji Koizumi'
Human beings always suffer from serious risk of exposure to ultraviolet (UV) rays in general as well as in work
environments but the health effects of UV are not yet fully understood. To enable fine analysis of the biological
effects of UV at any given wavelength, we developed an apparatus that can experimentally irradiate cultured
mammalian cells with monochromatic UV rays at any given wavelength. With this device, the effects of UV at
260, 280, 300 and 320 nm on the total protein synthesis of human skin-derived NB1RGB cells were examined.
An inhibitory effect of UV at 260 and 280 nm was evident, UV at 300 and 320 nm had only a marginal effect.
UV at 280 nm was also decreased amino acid uptake, which appears at least partly, to be responsible for
reduced protein synthesis. Metallothioneins (MTs), known as proteins defending against heavy metal toxicity,
have been reported to be induced after UV irradiation, but UV at 280 nm did not induce MTs in NB1RGB cells.
Cadmium pretreatment of cells, that had been assumed to protect cells from UV damage via MT induction, did
not increase cell viability after exposure to UV at 280 nm,. The present study unambiguously revealed the
biological effects of monochromatic UV rays, also showing that UV-irradiating apparatus can be a powerful
tool for studying the health effects of UV,

'National Institute of Industrial Health

Associations between oxidative stress levels and total duration of engagement in
Jobs with exposure to fly ash among workers at municipal solid waste
incinerators

Rie Yoshida', Yasutaka Ogawa', Ippei Mori', Akinori Nakata', Ruisheng Wang", Satoru Ueno', Izuru

Shioji* and Naomi Hisanaga

Mutagenesis 18, 533537, 2003
The fly ash from municipal solid waste incinerators (MSWIs) is known to contain heavy metals,
polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), polyaromatic
hydrocarbons (PAHs), and other organic materials, Heavy metals, PCDDs, PCDFs, and PAHs reportedly cause
oxidative stress in vitro and in vivo. In this study, we measured the blood and urinary levels of several
oxidative stress markers in MSWI workers, and discuss herein whether the duration of engagement in jobs with
exposure to MSWI fly ash is associated with these levels. The subjects were 81 male workers (mean age
42.7) from four MSWIs in the same city. Job history was interviewed from each subject and jobs were
categorized according to the possibilities of exposure to fly ash. The subjects were classified into four groups;
long duration of engagement in jobs with exposure to fly ash, short duration of engagement in jobs with
exposure to fly ash, engagement in jobs with limited exposure to fly ash, and control. Blood and urine
specimens were obtained from the subjects in the moming before breakfast. The levels of
8-hydroxy-2'-deoxyguanosine in the urine and leukocytes were measured as markers of oxidative DNA damage.
Blood malondialdehyde and lipid peroxide levels, and total urinary biopyrrins level were also measured as
markers of systemic oxidative stress. The mean levels of all markers were compared among the four groups.
There was a significant trend showing that the level of urinary 8-OH-dG rose with increased duration of
engagement in jobs with exposure to MSWI fly ash (P < 0.05). Considering this result, we speculated that
certain chemicals in fly ash might have induced oxidative stress in the study subjects.

!National Institute of Industrial Health;  °Shino-Test Corparation.

Development and evaluation of a new push-pull ventilation system for
sheet-adhesive work inside bus-body

Hisao Yotsumoto®, Yoshihisa Hayakawa® and Toshihiko Myojo’

Industrial Health 41,24-31, 2003,
We present the performance of a new push-pull ventilation system for sheet-adhesive work inside the body of a
sightseeing coach. The target sightseeing coach was 12 m long, 2.5 m wide and 2 m high from floor to ceiling.
We made a prototype of an airflow system and a half-scale model of the bus-body. The half scale model was 6
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m long, 1.25 m wide and 0.965 m high. The push-pull ventilation system and half-scale model were used to
evaluate the flow distributions inside the model. We also measured the concentration of xylene and methanol
vapors during simulated sheet-adhesive work. As a result, it was found that the best combination was a push
flow of 24 m*/min and a pull flow of 78 m>/min in this model, and the flow velocity in the model was less than
1 m/s. This system is potentially applicable to any interior work for not only bus-bodies but also train and
airplane bodies, which have elongated and confined space with many openings.

! National Institute of Industrial Health; ? Safetec Co.

182



4. Proceedings of International Scientific Meetings

National occupational health research priovities, agenda and strategy of Japan:
invited report in NORA symposium 2001, USA

Shunichi ARAKI' and Masatomo TACHF

Industrial Health 41, 49-54, 2003.
An invited report on national occupational health research priorities, agenda and strategy of Japan was
delivered in the NORA (National Occupational Research Agenda) Symposium 2001, USA. The third NORA
Symposium was held by the US National Institute for Occupational Safety and Health (NIOSH) in Washington
DC on June27, 2001. The National conference in Japan entitled “Conference on Occupational Health Research
Strategies in the 21% Century” was organized by the Japanese Ministry of Labour (Currently, Ministry of Health,
Labour and Welfare) in the years 1998-2001, and the national occupational health research agenda and strategy
for the next decade in Japan was identified. A total of 50 Conference members, i.e., representatives from
various fields of occupational health in Japan, ranked 58 comprehensive research topics, yielding short-term
(5-year) and long-term (6-10 year) priority research topics. Overall (10-year) priority research topics were
calculated by combining the short-term and long-term priority scores. Together with the ranking by 145
extramural occupational health specialists, it was identified that work stress (i.3., one of the 58 research topics)
was the first overall priority research topic for the next 10 years in Japan, Three other topics, i.e., elderly
workers, women workers and maternity protection, and mental health and quality of work and life were the
third priority group. Based on the scores for the short-term and long-term priority research topics, all 58
research topics were classified into three key research areas with 18 key research issues (National Occupational
Health Research Agenda, NOHRA). Finally, eight implementation measures of national strategy for the
Japanese Government to promote occupational health research were introduced.

'National Institute of Industrial Health; 2Gz'fu University

Evaluation of whole-body response to vibration exposure during vehicle
operation by compression stress method prescribed in the proposal to ISO2631-5

Takabumi Fukuda', Taichi Ofuchi, Setsuo Maeda’ and Hisaji Shimizu'

Proceedings of the 32™ International Congress and Exposition on Noise Conirol Engineering,

Inter-Noise2003, pp.2501-2508, 2003
This paper concerns the evaluation of vibration exposure during vehicle operation by the stress at the spinal
experimentally. The measurement of acceleration in 3-axes was made for three types of passenger cars and two
types of agricultural tractors at the different surface condition. The data was sampled at 160 points/second and
they were processed in accordance with the proposal to ISO/DIS 2631-5. The evaluation by the index of this
proposal, the daily equivalent static compressions, were compared with the evaluation by the
frequency-weighted r.m.s. acceleration, and at even the rough surface, the clear effect to the health was not
indicated. From this, it is thought that more detailed investigation is necessary. It was shown that the evaluation
by the compression stress is almost equivalent to evaluation by the r.m.s. acceleration. It was also shown that
the equivalent compression stress can be approximately estimated from z-axis acceleration. For the reference,
measurement sampling at 320Hz were also made and the data was separated into two data series, each of which
was the same as sampled at 160Hz. The results calculated both series were the same so that it might be
considered that the peaks value can be caught at 160Hz.

! Yokohama National University; ? National Institute of Industrial Health

Evaluation of whole-body vibration on comfort by category judgment method
Chikako Kaneko', Takehide Hagiwara' and Setsuo Maeda’

Proceedings of the 32" International Congress and Exposition on Noise Conirol Engineering, Inter-Noise
2003, pp.2515-2522, 2003.
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In this experiment, the method of Category Judgement was used. And three different spectrum, five different
frequency-weighted r.m.s. acceleration and three repetition are used. Subjects judged the comfort of each
stimulus assigning a category number which seemed to reflect the comfort of the whole-body vibration on the
vibrator. As a result, the relationship between frequency-weighted r.m.s acceleration according to the 1SO
2631-1 standard and category scale was obtained in this experiment.

! Yamaha Motor CO. LTD.; ? National Institute of Industrial Health

Effect of noise on vibrotactile threshold measurement in fingertips

Setsuo Maeda', Shinichi Ohno® and Nur Nazmin Bt Mustafa Kameel’

Proceedings of 11 th Japan Group Meeting on Human Response to Vibration, Asahikawa, Hokkaido, July

23" 10 25" pp.24-27, 2003.
The aim of the present study was to clarify the effect of noise on vibrotactile threshold measurement in
fingertips. This experiment measures by making four healthy college students into a subject. The vibrotactile
perception threshold measurement was carried out in two places of a general conference room (40, 50, 60 dB
(A)) and an echoic room (27.5 dB(A)). A Rion AU-02A was used to measure the vibrotactile perception
thresholds. The vibrotactile perception thresholds in the general conference room was increased by the
increasing the noise level. Also, the vibrotactile perception thresholds in the general conference room were
greater than the results in the echoic room. In the vibrotactile perception threshold measurement, it was clear
that the vibrotactile perception threshold value was influenced by the noise level.

! National Institute of Industrial Health;? Institute of Kanagawa Technology;
4 National Institute of Occupational Health, Malaysia

Development of a six degree of freedom electro vibrator for human vibration
experiment

Seisuo Maeda' and Koji Yamashita®

Proceedings of the 32" Mternational Congress and Exposition on Noise Control Engineering,

Inter-Noise2003, pp.2014-2017, 2003. ‘
The growing importance of detrimental vibrations on mobile machinery, magnified by increasing working
speed, emphasizes the need to evolve from static to dynamic design of mechanical systems. Simulators are an
indispensable tool to study present-day machinery dynamics in a repeatable way, under controlled laboratory
conditions. The kinematic and dynamic aspects of a shaker design become more and more complex, as modern
test rigs have an increased number of degree of freedom and allow faster movements. There are very few
studies investigating perception or comfort of multi-axis vibration. Data on which to base developments of
standard multi-axis prediction techniques for comfort are therefore limited. To facilitate such development,
further studies are required that use the same subjects, equipment and techniques to make assessments of the
relative importance of single and multi-axis vibration by using multi-axis vibrator. Therefore, in this paper, the
design of a six-degree-of-freedom test rig is worked out.

! National Institute of Industrial Health; MV Co. Ltd.

Six degree of freedom electro vibrator for human responses 1o vibration
experiment

Setsuo Maeda'

Proceedings of the 38" United Kingdom Conference on Human Response to Vibration, Institute of Naval

Medicine, Alverstoke, Gosport, 17-19 September, pp.1-4, 2003.
The growing importance of detrimental vibrations on mobile machinery, magnified by increasing working
speed, emphasizes the need to evolve from static to dynamic design of mechanical systems. Simulators are an
indispensable tool to study present-day machinery dynamics in a repeatable way, under controlled laboratory
conditions. The kinematic and dynamic aspects of a shaker design become more and more complex, as modern
test rigs have an increased number of degree of freedom and allow faster movements. There are very few
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studies investigating perception or comfort of multi-axis vibration. Data on which to base developments of
standard multi-axis prediction techniques for comfort are therefore limited. To facilitate such development,
further studies are required that use the same subjects, equipment and techniques to make assessments of the
relative importance of single and multi-axis vibration by using multi-axis vibrator. Therefore, in this paper, the
de51gn of a six-degree-of-freedom test rig is worked out.

! National Institute of Industrial Health

Thermoregulatory characteristics and thermal loads observed during alternately
repeated exposure to cold and warm environments

Shin-ichi Sawada ", Shunichi Araki ', Kazuhito Yokoyama* and Hajime Sato’

Ventilation 2003, Proceedings of The 7th International Symposium on Ventilation for Contaminant Control,

pp.195-200.
The objective of this study was to investigate how alternately repeated exposure to cold and warm
environments affects thermal comfort, thermal sensation and associated thermoregulatory behavioral and
physiological responses and to discuss a possible mechanism of the thermoregulatory characteristics observed
under such thermally unsteady conditions. Ten young adult men aged 21 to 23 years, wearing only shorts, were
exposed six times to a temperature of 10°C for 10 minutes, followed by 10 minutes’ exposure to a temperature
of 30°C. The rectal and tympanic temperatures of the subjects continued to decrease gradually during the
repeated exposure to a cold environment, and even during the repeated exposure to a warm environment. The
mean skin temperature decreased during each cold exposure, but recovered during each warm exposure.
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 cold exposure. However, these thermoregulatory
responses quickly disappeared during each warm exposure following each cold exposure, and thermal comfort
and warm sensation even increased despite the progressive body core cooling. Blood pressure increased during
each cold exposure, while it decreased during each warm exposure. With the repetition of warm exposure,
however, the level of blood pressure tended to increase gradually. These results suggest that subjective criteria
such as thermal discomfort, cold sensation, and behavioral motivations for seeking warmer conditions during
repeated cold exposure are sensitive and reliable indices for estimating the progressive hypothermic states of
the body and increases in cardiovascular loads. They also suggest that these subjective criteria during warm
exposure periods following repeated cold exposure are not always reliable indices for monitoring these thermal
loads. Furthermore, the thermoregulatory behavioral and physiological characteristics observed during
alternately repeated exposures to cold and warm environments could be explained by a multiplicative
interaction between skin surface and body core temperatures in the generation of thermoregulatory effecter
responses. These thermoregulatory characteristics may be a potential risk factor of health problems in cold
work environments.

! National Institute of Industrial Health; * School of Medicine, Mie University; Graduate School of
Medicine, University of Tokyo

Assessment and control of sick house syndrome at work exposure to chemicals in
construction

Efji Shibata", Shunichi Arakiz, Mamoru Hirataz, Yoko Endos, Toshio Kawai’ and Akito Takeuchi®

Proceedings of 2003 International Symposium on Indoor Air Quality and Health Hazards, 235-241, 2003.
Exposure to chemicals related with sick house syndrome and level of hemoglobin adduct of formaldehyde
among construction worker; In order to clarify the exposure levels of formaldehyde and other aldehydes and
other volatile organic compounds of construction workers, personal sampling by DPNH sampler and charcoal
sampler were performed to the workers in construction worksites, and hemoglobin adduct of formaldehyde in
construction workers was also measured. Recent exposure levels of those chemicals in construction workers
were considered to be not high, since various devices including formaldehyde-free pastes for wallpapers had
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'Nagoya University School of Medical Science; *National Institute- of Industrial Health; ’Dept. Public
Health, Kansai Medical University; *Osaka Occupational Health Service Center

Realization of 12-axis vibration measurement on the seat according to the ISO
2631-1 standard

Koji Yamashita' and Setsuo Maeda®

Proceedin}g];s of 11 th Japan Group Meeting on Human Response to Vibration, Asahikawa, Hokkaido, July

23" 10 25" pp.125-131, 2003.
In 1997, ISO 2631-1 (Evaluation of human exposure to whole-body vibration — Part 1: General requirement)
was published. At ISO 2631-1, the common indicator for evaluating the health, comfort, perception, and
motion sickness about whole-body vibration is defined, and it is decided by evaluation of the comfort when
the human is taking-a-seat posture that vibrating 12-axis included in the human body of the supporting
seat-surface, the seat-back and the feet is measured simultaneously. 6-axis (3-axis vibration: x, y and z, and
3-axis rotational vibration: roll, pitch and yaw) in the supporting seat-surface did not correspond to 3-axis
seat-pickup defined by ISO 5008, and did not have the way measured actually. Moreover, there was also no
measuring instruments which can carry out simultaneous measurement of the 12-axis based on ISO 2631-1
standard.

' IMV Corp. Ltd.; ? National Institute of Industrial Health

Realization of 12-axis vibration measurement on the seat according to the 1SO
2631-1 standard '

Koji Yamashz'tal, Setsuo Maedd’

Proceedings of the 32" International Congress and Exposition on Noise Control Engineering,

Inter-Noise2003, 2523-2528, 2003.
In 1997, 1S0O2631-1 (Evaluation of human exposure to whole body vibration - General requirement) was
published. At ISO2631-1, the common indicator for evaluating the health, comfort, perception, and motion
sickness about whole body vibration is defined, and it is decided by evaluation of the comfort when the human
is taking-a-seat posture that vibrating 12-axis included in the human body of the supporting seat surface, the
seat-back and the feet is measured simultaneously. 6-axis (3-axis vibration: x, y and z, and 3-axis rotational
vibration: roll, pitch, yaw) in the supporting seat surface did not correspond to 3-axis seat pickup defined by
IS05008, and did not have the way measured actually. Moreover, there was also no measuring instruments
which can carry out simultaneous measurement of the 12-axis based on ISO-2631-1 standard. Therefore, in
order to solve this problem, 6-axis seat pickup was developed. The 12-axis vibration measurement on the seat
was realizable with this 6-axis seat pickup. In this research, comfort evaluation of 12-axis under an actual
operating condition was performed for about various vehicles. And we report the result of this research.

! vy Corp Ltd; ? National Institute of Industrial Health
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National occupational health research agenda, strategy and promotion in Japan

Shunichi Araki', Shin-ichi Sawada', Haruhiko Sakurai® and Masatomo Tachi’

27" International Congress on Occupational Health, Symposium Session, Abstract Book, p40).
The National Occupational Health (OH) Strategy Conference in Japan (First Conference) was organized by the
Japanese Ministry of Labour in 1998-2001 with 53 Conference members. In 2001, the National OH Key
Research Promotion Conference (Second Conference) was newly organized with the same members to promote
the strategy identified by the First Conference classified 344 original research topics into 58 Research topics.
Then, short-term (i.e., 0-5 year) and long-term (6-10 year) priority scores of the all Research topics were
calculated according to their general, short-term and long-term selection criteria. Then overall priority scores
were calculated by combining the short-term and long-term priority scores. The Priority topics were also
selected by 241 External specialists. The Second Conference has made 1-year efforts to promote the National
strategy. (1) The ranking of the overall priority scores selected by Conference members was as follows [the
ranking by External specialists in parentheses] 1%, Occupational stress (Occupational stress and Mental
health); 2 , Elderly worker(None); and 3", Woman worker {Elderly worker), (2) Based on the priority scores,
all 58 Research topics were classified into 18 Priority research issues in 3 Key research areas; 8 implementation
and promotion measures of the National strategy were concluded with the Ministry of Labour. (3) The
First-year activities of the Second Conference were as follows: (a) Dissemination of the National strategy. (b)
Investigation of study reports on 18 priority research issues, (c) National symposium, and (d) Publication of
review and original articles in the Key research areas. It is anticipated that promotion of the National strategy
would greatly enhance OH research and practlce in Japan.

'National Institute of Industrial Health, Japan Industrial Safety and Health Association; > Gihu University

Study on the SCV of the radial nerve in the index finger

Mamoru Hirata', Hisataka Sakakibara® and Kazushi Taoda’

9th Meeting of International Neurotoxicology Association, Abstract Book, p108, 2003.
OBJECTIVES: Conventional sensory conduction velocity (SCV) test in the radial nerve was limited to the
cutaneous radial nerve on the tendon of extensor policis longs muscle (TPLEM point) stimulated at the
forearm. We developed the SCV of the radial nerve in the index finger as a new technique in the research and
examine the usability of the method. SUBJECTS AND METHODS: Subjects were 7 patients with
musculoskeletal disease (MSD) in the upper arm, 8 workers with relatively severe symptoms of MSD, and 8
healthy controls. Methods were as follows: Electric stimulation was given at the distal part of the forearm (fo,
about 10 cm proximal from the recording point of the dorsal side of the hand) or TPLEM point, and sensory
nerve action potential (S-NAP) was antidromically recorded at the base of the index finger (BF) and 3cm
distant from BF point (F). The finger SCV in the radial nerve was BF-F sections. S-NAP was recorded through
half cut width disposable ring electrodes (Nicolet Biomedical, USA). The SCV measured was corrected for
SCV at 33°C of the standard skin temperature using de Jesus's method. Statistical analysis was done by
comparison of SCV and amplitude of S-NAP of the patients and the controls using Student's #-test, and by
ANOVA of SCV and S-NAP between controls, subclinical and patients group. RESULTS: SCV in the index
fingers of the 3 groups were 39.0 +£3.71 m/s (patients), 50.6 +13.6 m/s (subclinical group) and 57.0 £6.30 m/s
(control group). Significant ANOVA test was found in the finger SCV (dF=2, 25, F=7.13, p=0.0340) without
significant multiple comparison. Coefficient of variation of the index finger SCV in the control group was
11. 1% CONCLUSION: The present results suggest the usability of the method.

'National Institute of Industrial Health; *Nagoya University School of Medicine; ‘Shiga Medical

University
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Effects of perinatal exposure to bisphenol A on the brain monoamine contents of
rats.

Takeshi Howna!, Muneyuki Miyagawa’, Megumi Suda’, Rui-Sheng Wang', Kenichi Kobayashi’and

Soichiro Sekiguchi’

The 9th Meeting of the International Neurotoxicology Association., Abstract Book p53, 2003.
Bisphenol A (BPA) is widely used as stabilizer of plastics and has been reported to mimic the actions of
estrogen or to affect the endocrine glands in vivo and in vitro. Low dose effects and inverted U-shaped
dose-effect relationship are argued about BPA. Effects of BPA on the second generation are also important
issues. In this study, we investigated whether exposure to BPA through placenta and milk has any effect on the
offspring of rats. BPA at 4, 40, and 400 mg/kg was orally dosed to pregnant rats, Sprague-Dawley (Crj: CD
(SD) IGS), from gestation days 6 to postnatal day 20. Neuroactive substances were extracted from the brain and
measured in liquid chromatography equipped with an electrochemical detector. At 1 week after birth, brain
substances were measured in whole brain, and serotonin and its metabolite SHIAA (5-hydroxyindoleacetic
acid) decreased almost dose-dependently. At the age of 3 weeks, cerebellum and medulla oblongata were
removed from the whole brain and residual brain was divided into fore- and hindbrain. Dopamine and its
metabolite DOPAC (3,4-dihydroxyphenyl acetic acid) in the medulla oblongata of male rats decreased in a
dose-dependent manner. A tendency of decrease in serotonin and SHIAA was observed in fore- and hindbrain
of 40mg/kg group. Thus, perinatal exposure to BPA has elicited changes in monoamine neurotransmitters in the
brain of offspring. These results suggest the possibility that an emotional change may have occurred in
offspring of 40mg/kg group.

'National Institute of Industrial Health

Pituitary-thyroid axis in the postnatal rat offspring following gestational and
lactational exposure to Bisphenol A

Kenichi Kobayashi, Muneyuki Miyagawa, Rui-Sheng Wang, Megumi Suda, Soichiro Sekiguchi and Takeshi

Honma

Toxicol Letter 144, 5175-176, 2003.
Bisphenol A (BPA), a xenoestrogen, is very widely used in the manufacture of polycarbonate and epoxy resins.
Although BPA has been reported to mimic the actions of estrogen or to affect the reproductive organs and
accessory genital glands, the effects of maternal exposure to BPA on the offspring of rats still remain unclear. In
the present study, we examined whether gestational and lactational exposure to BPA altered the postnatal
growth and thyroid function of male and female offspring in vivo in rats. Pregnant Sprague-Dawley rats were
exposed to BPA (0, 4, or 40 mg/kg/day) in corn oil once daily via oral gavage from gestation day 6 through
postnatal day 20, and the control group was given the same amount of corn oil during the same period. There
were no significant changes in body weight, liver weight, kidneys weight, testes weight (male), anogenital
distance (AGD), or AGD indices in the BPA-exposed groups compared to the control group. Plasma
concentrations of thyroid hormone (T4) and thyroid-stimulating hormone (TSH) were unaffected. No
differences in the plasma T4 response to exogenous TSH stimulation occurred in all exposed groups compared
to the control group. These results suggest that BPA did not produce any severe impairment in the postnatal
growth and pituitary-thyroid axis of the F1 generation in rats under the present experimental conditions wherein
the exposure levels were relatively high. The effects of BPA exposure are, however, still incompletely
understood and further study should be carried out to confirm the toxicity of BPA during gestational and
lactational period in rats.

National Institute of Industrial Health

Occupational mental health : Early notice of the employees who are at
the risk of depression

Lumie Kurabayashi
Plenary session. NIOSH 6" National Conference and Exhibition on Occupational Safety and Health,
Book of Abstract, p12. 2003.
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Occupational mental health (OMH) is now aitracting a great deal of attention. As we see the changing pattern
of the employment system, down-sizing and the industrial technological revolution, the number of employees
who suffer from the psychological stress of their work (63% in Japan in 1997) and middle aged and older men
who commit suicide has increased remarkably. Health management staff of the greater part of companies said
that the employees who suffered mental disorders like depression have increased in recent years. The labor logs
and medical cost due to these mental disorders cannot be neglected. OMH care has become important not only
from the standpoint of the welfare for employees, but also from that of risk management and cost benefit. The
Ministry of Labour in Japan issued the guidelines on OMH in 2000 which consist of four means of preventive
management ; 1)self care, 2)care by managers, 3)care by health care staff in a company and 4)care by service
resources outside of a company. To support self care by employees themselves and care by managers, OMH
staff and health services both inside and outside of a company are necessary. Training programs for employees
and managers are important in mental health management. For managers, early notice of their subordinates
who are at the risk of suffering from depression or other mental disorders is also important. Depression is one
of the most important mental disorders in workplace. Early notice or early discovery could lead to early
recovery. This article also mentions how to notice employees at the risk of depression.
National Institute of Industrial Health

A desirable care for workers suffering from depression/other mental disorders in
workplace

Lumie Kurabayashi

Mini symposium. NIOSH 6" National Conference and Exhibition on Occupational Safety and Health,

Book of Abstract, p22. 2003.
The Ministry of Labour in Japan issued the guideline for mental health promotion for employees in 2000. It
recommended four types of mental health care in workplace. They are 1) self-care, 2) care by managers, 3) care
by professional health care staff in a company and 4) care by service resources outside of a company. Of these
four, care by managers is as important as self-care, especially for small-sized companies which cannot afford
professional health care staff inside of them. According to the guideline, care by managers consists of two roles.
One is the improvement of working environment to promote more comfortable workpiace. The other is care for
each employee. The latter includes early notice of the employees who are at the risk of depression in workplace,
which I am going to introduce in my speech in the morning program. In this session, if time allows, one of the
tools for training programs for managers will be introduced. This tool is to show managers how to take care of
employees who are at the risk of suffering from depression or other mental disorders in workplace.

National Institute of Industrial Health

The psychosocial factors co-related with the need for mental health counseling
services among Japanese expatriates in Duesseldorf and in Ho Chi Minh City

Lumie Kurabayashif, Mitsuru Suzukiz, Takamasa Saito® and Hirotomo Watanabe®

27" Iternational Conference of Occupational Health, Abstract (CD-ROM), 2003.
1) Aims : The purpose of this study is to clarify what kind of demographic or psychosocial factors have on the
relationship with the need for mental health counseling services among the Japanese expatriates in Duesseldorf
in Germany and in Ho Chi Minh City in Viet Nam. 2) Subjects and Methods : At the end of 2000, we
administered a questionnaire containing GHQ-12 to 612 expatriates in Duesseldorf and 106 expatriates in Ho
Chi Minh City. All were Japanese male employees working in Japanese or Japanese subsidiary companies. 3)
Results: 44.5 % of the subject in Duesseldorf and 40.4% of that in Ho Chi Minh City expressed their desire to
have counseling services in Japanese. Those who seek these services had significantly higher scores in GHQ-12,
which means more psychological symptoms, than those who need not have these services in Duesseldorf. In
Ho Chi Minh City, those who seek these services had stayed abroad significantly shorter than those who need
not. 4) Conclusions : Due to the difference in the background of Duesseldorf and Ho Chi Minh City, it is not
easy to compare and assess the need for mental health services in both cities, where there is no counseling
services in Japanese now. To improve mental health among expatriates, we have to make use of mental health
services both in Japan and with local resources.

! National Institute of Industrial Health ; *Iwate Medical University;
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*Oita University of Nursing and Health Sciences

Thermal loads of workers in Japanese cold environments and their need for
rational choice of cold protective clothing

Shin-ichi Sawada’ , Ingvar Holmér Zand Kimiko Koshi®

Abstract of. 27"’Internatzonal Congress on Occupational Health, Jguassu Falls. Brazil, February 23-28, 2003.
Aims: There are many cold workplaces in Japan such as outdoor works in winter, refrigerated warehouses and
food industries. However, limited information is available regarding the thermal loads of the workers and the
effectiveness of countermeasures for cold stress during work. This study aims to investigate how long the
workers are exposed to cold stress, how much they are cooled, what kind of cold protective clothing they are
using and how effective their clothing is for cold protection during work in these cold work environments in
Japan. Methods: The field surveys were carried out of an outdoor telecommunication construction work in
winter, three refrigerated warehouses works and a food industry work in Japan. To estimate how long the
workers are exposed to cold stress and how much they are cooled, skin temperature of peripheral parts of the
body, body core temperature and ambient temperature of the vicinity of the workers were continuously
measured for some of the workers during work. The thermal insulation of cold protective clothing used by the
workers was determined by the moving thermal manikin TORE (National Institute for Working Life,
Stockholm) and the result was used as input in the international cold standard (ISO/TR-11079) to assess
whether their cold protective clothing is suitable for their cold work condition. Results: (1) Long-sustained
work with short break was observed in every workplace. Intermittent and frequent cold exposure was also
observed in the refrigerated warehouse work. (2) Excessive peripheral and body core cooling without
perception was found in many of the refrigerated warchouse and telecommunication construction workers.
Excessive peripheral cooling was found in some of the food industry workers. (3) Empirical choice of cold
protective equipment was taken in every workplace. (4) The assessment by the thermal manikin and
ISO/TR-11079 suggested that the thermal insulation of cold protective clothing used by the refrigerated
warehouse and telecommunication construction workers is liable to become insufficient for cold protection
during work. It also suggested that the cold protective clothing used by the food industry workers is sufﬁment
for protection against whole body cooling but not against perlpheral cooling.
Conclusion: A rational choice of cold protective equlpment that is not dependent on workers’ subjective and
empmcal judgment is essential to prevent the excesswe body cooling and cold injuries at work.

! National Institute of Industrial Health; * National Institute for Working Life, Stockholm, Sweden; *

Kanagawa Occupational Health Promotion Center

Comparison of the prevalence of premature beats with 24-hour Holter
electrocardiography in shift workers in a manufacturing company

Tetsuo Tai", Kenji Twasakl'and Takeshi Sasaks’
 XVI International Symposium on Night and Shift work (2003 ), Program and Abstracts , pl79

(Objective)The object is to assess whether there are differences in the prevalence of premature beats between
notmotensive and hypertensive shift workers and between dayshift and night shift with the use of 24-hour
Holter ECGs. (Methods) First, 9 hypertensive and 11 normotensive shift workers were fitted with 24-hour
Holter ECG monitors and comparisons were made between the prevalence and types of premature beats
encountered among 20 shift workers. Second, We investigated differences in the prevalence of premature beats
between day shift and night shift for 7 among 20 shift workers.(Results) The prevalence of isolated
supraventricular premature beats (SVPB) and SVPB runs were higher in the hypertensive shift workers than in
the normotensive shift workers, but without statistical significance. Among 7 shift workers, one had more
ventricular premature beats in night shift than that in dayshift.(Conclusion) This study was a preliminary
investigation in shift workers to clarify the differences in the prevalence of premature beats with the use of
24-hour Hoiter ECGs. The results suggested the necessity of a larger scale study to clarify an association
between shift work and the prevalence of premature beats,

! National Institute of Industrial Health
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Elevated daytime sleepiness in day and shift workers experiencing stress at work

Masaya Takahashi f, Akinori Nakata 1, Takashi Haratani 1, Kenji Fukasawa l, Yasutaka Ogawa 1, Satoe

Fukui ®, Yosei F uficka * Chieko Nagai *and Naoko Tachibana’

XVI International Symposium on Night and Shiftwork, Shifiwork Newsletter International 20, 180, 2003.
Daytime sleepiness may be seen as a sign of how workers cope with their working conditions. We know that
-working shifts affects the level of sleepiness considerably. Yet, what remains unclear is the role of job stress in
daytime sleepiness. This study investigated whether daytime sleepiness would be varied as a function of stress
at work for day and shift workers. Participants included 828 day workers (male 386, mean age 43 years; female
442, 35 years) and 205 male shift workers (39 years). They completed a self-administered questionnaire asking
job stress, stress responses (job satisfaction and depressive symptoms), sleep habits, daytime sleepiness
(Epworth Sleepiness Scale, ESS), and lifestyle factors. The scales of job stress and stress responses were
derived from the Japanese version of the US NIOSH generic job stress questionnaire. The scale scores for job
stress and stress responses were divided into four groups with quartile points. An analysis of covariance
(ANCOVA) with age, sex (only for day workers® data), other factors (lifestyle, comorbidity, insomnia, sleep
duration, work hours) as covariates showed significantly higher ESS scores of day workers by greater
quantitative workload, greater variance in workload, higher job dissatisfaction, and more depressive symptoms.
For ‘shift workers, significantly higher ESS scores were found with higher job dissatisfaction and more
depressive symptoms. The results indicate the build-up of daytime sleepiness among day workers who
experience high workload, its large variance, job dissatisfaction, and depressive symptoms. Also, daytime
sleepiness may be elevated among shift workers when they have job dissatisfaction and depressive symptoms.
Our findings suggest that those occupational factors should be addressed in managing workers’ sleepiness.

! National Institute of Industrial Health; ? Japan Society for the Promotion of Science

? Graduate School of Medicine, University of Tokyo, ! Nirenoki Clinic

7-Osaka Medical Center for Health Science and Promotion

The relationship between vibratory sensation and body surface vibration induced
by complex low-frequency noise composed of two pure tones

Yukio Takahashi' and Setuo Maeda'

The 32™ International Congress and Exposition on Noise Control Engineering (Inter-Noise 2003),

Abstracts, p2776-2782, 2003.
We examined the relationship between vibratory sensation and body surface vibrations induced by complex
low-frequency noise composed of two pure tones. It was found that at the chest and abdomen, the rating of
vibratory sensation was significantly correlated with the power summation of two vibration acceleration levels
each of which corresponded to a pure tonal component in the complex noise stimulus. Because no
frequency-weighting was applied in calculating the power summation, these results were consistent with our
previous results indicating that the rating of vibratory sensation induced by low-frequency pure tones is closely
correlated with the vibration acceleration levels on the body surface, regardless of the frequency of the pure
tonal stimulus. The results of the present study suggest that the vibratory sensation induced by complex
low-frequency noise is closely related to the mechanical vibrations induced on the body surface.

! National Institute of Industrial Health

An ELISA assay to measure urinary 8-hydroxydeoxyguanosine was effective in
epidemiological study

Rie Yoshida®, Yasutaka Ogawa’and Hiroshi Kasai’

Molecular and Genetic Epidemiology of Cancer (An AACR International Conference in Cancer Research),

Book of Abstracts, poster presentations A4.
Since the commercial ELISA kit using anti-8-OHdG monoclonal antibody N45.1 has been improved, we
compared the urinary 8-OHAG values measured by the ELISA with the values obtained by HPLC-ECD. We
sampled urine of 72 healthy Japanese and measured their urinary 8-OHdG levels by the ELISA with
appropriate controls and by HPLC-ECD. When X was defined as the values of 8-OHdG measured by
HPLC-ECD and Y as the values of 8-OHdG measured by the ELISA, simple regression analysis showed the
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most likely relationship to be Y = 1.83 X + 0.8. The correlation coefficient was (.88, which indicated a good
correlation between X and Y. These results show that the ELISA assay can be applied to studies comparing
relative urinary 8-OHdG values among several groups, if the studies do not require determination of the exact
concentration of 8-OHdG in urine. We then applied this method in assessing urinary 8-OHdG of municipal
solid waste incinerator (MSWI) workers. The subjects were 81 male workers (mean age 42.7) from four
MSWIs in the same city. Written informed consents were given from all subjects. Occupational health doctors
interviewed each subject about his job history, evaluated the exposure to fly ash, and calculated its total
duration. The subjects were classified into four groups; those were Long duration of exposure to fly ash, Short
duration of exposure to fly ash, Limited exposure to fly ash, and Control. Blood and urine specimens were
obtained from subjects in the morning. The levels of 8-OHdG in urine and in leukocytes were measured as
oxidative DMA damage markers. The tendency that the level of urinary 8-OHdG elevated with the increased
duration of exposure to MSWI fly ash was significant. Our result showed that exposure to fly ash increased the
excretion of urinary 8-OHdG depending to the exposure duration.
!National Institute of Industrial Health ; University of Occupational and Environmental Health

Effects of pH on force and stiffuness of slow and fast muscle fibers

Satoru Ueno ', Kazuhito Yokoyama ? Michinori Nakagawa ! Ryo Suzuki ! Shunichi Araki’

27" International Congress on Occupational Health, Congress Program, pl183 2003.
Aims: Musculoskeletal disorders (MSD) account for the largest part of occupational diseases. In order to
understand muscle contraction characteristics, we investigated force and stiffness of skinned rabbit slow and
fast muscle fibers under different pH conditions. 2) Methods: Skinned muscle fibers were made from the psoas
and soleus muscles of female Japanese White Rabbit, aged from 8 to 10 weeks. Ends of single muscle fiber
were glued to a rod from a force transducer and a rod from rapid motor. The motor oscillated sinusoidally at
500 Hz to get muscle stiffness. The signals from force transducer were amplified by a DC amplifier and stored
in a personal computer. A skinned muscle fiber was at first soaked in relaxing solution, transferred to
contracting solution containing 4mM Ca®*, and then returned to relaxing solution. The force and stiffness of
muscle fiber were measured at three pH conditions (6.0, 6.5 and 7.0) for each three different temperatures. 3)
Results: It was observed that the maximum force and stiffness declined as pH decreased, the extent of which
was diminished by elevation of temperature in both muscle types. Low temperature also reduced maximum
force and stiffness of skeletal muscle. As pH of contracting solution decreased, the time to peak stiffness
increased and the time to relaxation decreased in both muscle types. 4} Conclusions: If decreasing rate of force
at pH 6.5 could be extrapolated to higher temperature, there would be little force decrease at body temperature.
Shortening of time to maximurm stiffness and extending of time to relaxation at low pH could hurt muscle when
one muscle contracts and the other antagonistic muscle relaxes at the same time. One of causes of muscle
damage at low pH could be supposed to be decrease of time to maximum stiffness and increase of time to
relaxation.

!National Institute of Industrial Health; ?Department of Public Health, Graduate School of Medicine, The

University of Tokyo

Effect of 2-ethoxyethanol on spermatogenesis in the exposed workers

R-S. Wangl, M Suda', X, Gaoz, B.L. Wang‘?and T Honma'

41st Congress of the European Sociences of Toxicology, Toxicol Letters 144, s111.
2-Ethoxyethano! (ethylene glycol monoethyl ether) is a common solvent used in industry and in consumer
g00ds. This compound has been known to have toxic effects on testes and blood system in a number of species,
causing oligospermia as well as some hematological abnormalities. In this study, we investigated the toxic
effects of 2-ethoxyethanol exposure among the male workers in two factories manufacturing the photopolymer
sensitization plate in Beijing. Some workers were exposed to high levels of ambient 2-ethoxyethanol, and
others were working in places with very low level or no detectable concentration of the solvent and served as
the comparison group in this study. The urinary metabolite of the compound, ethoxyacetic acid, was measured,
and it was much higher in those with high level exposure than in the comparison group. Semen samples were
collected from some of the workers, and sperm analyses showed that sperm count, progressive motility and
percentage of sperms with normal morphology were significantly lower in the exposure group than in the
comparison group. In some subjects with high level exposure, the values were out of the normal range. On the
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other hand, the mean concentrations of sex-related hormones in blood, testosterone, LH, FSH, prolactin and
estradiol, were at the same extent in both groups. Hematological examinations showed that the red blood cell
count, hemoglobin level, packed cell volume as well as white blood cell count were all lower in the group of
exposure. No difference was found in platelet count between the two groups. Liver function was not found to
be damaged in the exposed subjects. The SNPs of aldehyde dehydrogenase 2 were analyzed, and its effects on
the metabolism and toxicity expression of 2-ethoxyethanol were demonstrated.

National Institute of Industrial Health; 2Befjfng Institute of Industrial Hygiene and Occupational

Diseases, China

Reliability of the level of urinary 8-hydroxy-2’-deoxyguanosine (8-OHdG) and its
usefulness for epidemiological studies

Rie Yoshida®, Yasutaka Ogawa’and Hiroshi Kasai®

41th Congress of the European Societies of Toxicology (EUROTOX 2003), Toxicology Letters 144(Suppl.

1),s117, 2003,
Measurement of urinary 8-OHdG has recently become more popular as a means of assessing oxidative stress
level in the human. In this study we evaluated the reliability of urinary 8-OHdG as a biomarker for assessing
the level of oxidative stress and the usefulness in epidemiological studies. To assess the reliability, samples
were taken from 12 volunteers 4 times at one-hour interval and also taken from 70 volunteers 3 times at
one-year interval from year 2000 to 2002. Urinary 8-OHdG levels were measured by HPLC-ECD method.
Serum MDA, LPO measurements and blood chemistry tests were also performed for comparison. There was no
difference in urinary 8-OHdG levels of each volunteer during 3 hours duration (P = 0.1). Correlation coefficient
of the urinary 8-OHdG between 2000 and 2001 was 0.8, which was quite high compared with 0.17 of serum
MDA and 0.53 of serum LPO. Considering from the view point of stability of the measurement, these results
show that the level of urinary 8-OHdG is possibly more reliable oxidative stress marker than serum MDA or
serum LPO. To assess the usefulness in epidemiological studies, we examined whether smoking affect the level
of urinary 8-OHdG. Although there was no significant difference in cigarette number between smoker of 2000
and 2001, the mean level of urinary 8-OHdG in smokers (4.09) was significantly higher than that of
non-smokers (3.25) in 2000 (P<0.05). There was also similar difference in the mean levels of urinary 8-OHdG
between smokers and non-smokers in 2001. Considering all these results, the level of urinary 8-OHdG is
probably one of the best oxidative stress markers when used at epidemiological studies.

!National Institute of Industrial Health; *University of Occupational and Environmental Health

Associations between oxidative stress levels and total duration of engagement in
Jjobs with exposure to fly ash among workers at municipal “solid waste
incinerators

Rie Yoshidd', Yasutaka Ogawd', Ippei Mori', Akinori Nakatd', Ruisheng Wang', Satoru Ueno', Ewru

Shioji’and Naomi Hisanaga'

Mutagenesis 18, 533537, 2003
The fly ash from municipal solid waste incinerators (MSWIs) is known to contain heavy metals,
polychlorinated  dibenzo-p-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), polyaromatic
hydrocarbons (PAHs), and other organic materials. Heavy metals, PCDDs, PCDFs, and PAHs reportedly cause
oxidative stress in vitro and in vivo. In this study, we measured the blood and urinary levels of several
oxidative stress markers in MSWI workers, and discuss herein whether the duration of engagement in jobs with
exposure to MSWTI fly ash is associated with these levels. The subjects were 81 male workers (mean age
42.7) from four MSWIs in the same city. Job history was interviewed from each subject and jobs were
categorized according to the possibilities of exposure to fly ash. The subjects were classified into four groups;
long duration of engagement in jobs with exposure to fly ash, short duration of engagement in jobs with
exposure to fly ash, engagement in jobs with limited exposure to fly ash, and control. Blood and urine
specimens were obtained from the subjects in the morning before breakfast. The levels of
8-hydroxy-2'-deoxyguanosine in the urine and leukocytes were measured as markers of oxidative DNA damage.
Blood malondialdehyde and lipid peroxide levels, and total urinary biopyrrins level were also measured as
markers of systemic oxidative stress. The mean levels of all markers were compared among the four groups.
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There was a significant trend showing that the level of urinary 8-OH-dG rose with increased duration of
engagement in jobs with exposure to MSWI fly ash (P < 0.05). Considering this result, we speculated that
certain chemicals in fly ash might have induced oxidative stress in the study subjects.

!National Institute of Industrial Health; *Shino-Test Corporation.
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