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EBERERLL,

3) BERLFWEIIHS 2 LA OB & L OHWMEE~ONRICH T 2%

[Fr%c B #]

ANED S OAEERBETRHEERFII 5 5 R
o HAZEFEL, FHCAHTENTE
EHEOTHICFEFRATHA) LELNEY, %
Wi B LT 2 0ICLERMEIIMRKE LTH
ﬁﬁ&itib‘o

(B eET)

FEEZEWESE~OIE {EITD L TAEIIR
THEFEHOA XL % FE LTHFEYSE
HRETHEEAL, FRiCEbsefRsriaE
LLIE TSy Y SFEREOBRLR Y, F
BEEFE~OF Rz 5,

[(FFFERL ]

[14£E] v PHRFEMBEZERE (Sg
M) DCASO. (Z6HERIE S E, MFRMICHI S
na, BANEFEINLEETZ L FHK
DNA (7.075f) &nd 7)) ¥4 XEEHBHOEK
ALz (DNATA 20T L 4), CidlE
W2Xh, AyuaFtaAvEE Beoiay
s EAH, BIUEOMOEKRHHICEET 5
BHBEORIGTRRFEFEE I, 4D
HiZFOREED, £WEES, FEECHIC
DWTHRE - BHE L

[24EH] ~4 2707 LA THLNLREE
EEEETORET L Y#EMICKRITT 5720,
J7Iy A4 LPCRIZE DEREBEFRENER
BB W TS L, e b AT TS 4 RS
v -IIA (hMT-IIA), 70kDa#ki 3 v 7 &H
(hsp70) i, BEOLEHELCTEYEHRET S
T —FFHL - LEERL, ¥4 70
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LERTERR, /haRAS

T LA SHHCER L2283 RRNAT v T&#ER
FEWOFH AR, ZOFER, T AT
LAEIEITRHEL, CATL ARBF LML,

[3#EB] Cdic X ARBEHIT T TRBS
NTWhholBorOBETIIOWTEET
LHOMREZ TRz 2 A, BERE S L
kbAPIICMREDFEDTHERR T & - BETFIES 4
Mcdickh

FEENLDOMNPOBTHoTz, Ihb
OMRENVETHENEZIROL2VWI LLED,
% { OCIIFEMBEFIIEEMTIF-1 (MREES
MEEB{EF)MREY X 5 4 ORI %S Tw
LTwZ ERFHEIN,

7212100 MOZSO4IC & 1) FiE SN D #1{E
FDDNAYA 297 LA G eiTo7-& T A,
FEINLEETIITRTED ) befdiicdns
A E&dbE L4FEIEMTTH o720

[44EB) w1707 LA BHOBERES N
ELBEINEMEETIC2VWTE, EEHFEL
O RHEHGOEBGTRIETILEFH L, 2
D 7-%, [RT-PCRIC & 5 4FE B cDNAMIE
BHNRY ¥ —~OHMAAI—in vitroEEE B2
L HDIGE#MRNAT E — T A~/ -7
v M X BEEMDRNAOKEY - E8] £Ww9)
SRV AT LAEHEL L. ZTOBRECHBREEY
FH B LT LISREBEEINE Ew) FESHE
E7-a%, BRES FFVOAEHRBTRER &4
DT VR TE -, RFEIZLY, w47
07 LA DERORET ED TV 5,



4) BEAER TR REEIC R R OB

[WFgE B #9]
MERZHEMOE LWESICHE ) EEO T
GRERRIZLY, FHEPEINLTREOD D

A ERFIRIMER S FEBIZEZ S 2WVIEES

MEHILE>TETWE, HBELEHEEER
FioraFEEILHED, FHEOBRERFRE
EUERTHZEL 02, Zh50RFD
ERICG 2 BB MBI L, FLTER
WERTAULENS L, TITRFETIIIN
LERFOERNDFZEEERZRLIL2HB L
ThH, BBEERFOEZBENLE LT, IhE
THRIFENDBZ L DL R h > 1-OEERTTFD
REtE, @QRBBT AV T 5 — LGF~DE

WZ2oWTHETT %,

(FreustE])

DIt EIE L BICE L IzEEBNGTOM
A BIESEC DB | BEAER T2/ igtk
BEICRIZTRHEY, SRS TOMBANEEE
AL BT B, EFLVRELTAHFS
A (Cd) WX pEBETAEERT RS,
HEFAREC L D ERERE e EAERL, HE
SEMET CTEORERANL, Billiols
HERFICOWT S FEMEICHEN, Mgt
DIEETE,

OfF4 DALY BRI LT AV 7+ — b %
FEEF ORI/ Y — OB | EHHESD
BrLTHMbORAAYOFF R A (MT) I
Be FMIBWTTA V74— bDFEENFERS
NTw3, MTREEBEMHA RYHEIC L o TiE
BELRVTHEEEINLY, ELBEOEEICLY
FHEEINDEZTAV T+ —LPELLZ & wiRE
THMENHE, FITTA4 V74— LT
DREZHFENIIEETEARTITIVI A A
PCR (polymerase chain reaction) {2 X ¥ #ESL
L, BALRWHEIZLBT AV T+ —LDFEN
Y —VEBERTAIEICINITLEL-YEE
DEERIT BREOEEL TS,

G ATES

[1EEE] BEFERTHEERICRITTE
WEEFNTFORMBAREEELL SHBETT
Aoz, L SVEME T ARk
EHEREERT R o/, FOE, WHOEEE,
Hob g0 (ERE A -7 - DRE)
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=g, DREE

RO EOHRPRE, ZAEBRWEORR, ik0
e FRER N MRS D BB AT RE L,

[24EH] RIEETHA -G, EBICC
(304 M, 2 hr) 2 X DiHHALT 2EERT (heat
shock factor 1; HSF1, metal-regulatory transcription
factor-1; MTF-1) . OFffE N BEBE L2 72,
FOFER, W ECIHSFUIE N R UL E I,
MTF-1HIHWICRET 2 R D & iz,
CADFHLC & Y HSFLUEHA~EITL, L b
ATHOREIHEAELICET L T AMREY
AR S N7z,

[3EB] BEAFERT IR RIZTE
WS 52D BEET LRV TOTY I
—FHMEE R D, cDNATA 707 LAkl
RIOBBELEFmTHY, REOEAICLD
£ % (10,000fE L) YD #{E T mRNAD FIEH)
FERFEIC—E L THRL IR E R S,
ARERIZEYHREEHWv A 707 L 1ED
FEV 2 BRAT, FOTFLE L TMIRIEY Y A
¥ AFL, MTRIBICE W BBESHT L EETH
rIRE LIER, BERCESTARTHEHOLE
A% CREENT,

[4E 8] FEDERPL, ¥4 707 VA ETE
BRI EETFEE MRS ¥ 7o
v MELL D BREZEE L. TOFKR, BED
ERETHEIOOTA 2797 LA HEEITIZAE
EOWMREERL:, EoTHBONzvA 7007
VA DBFERIEEEOBEVIDLEEIOND,
BoNHERIIOVWTHERLEERPTH A,

T/, EBRFHE@ (e b A¥2F 3324 (MD
TAVTd— LBEFORERRNY — VB ©
HHICET LA b MBS CHFETHMTT 4
V73— LADRBEHIEL OBISEEERTFIC
Lo TRLZ-TVRIE, Fh2 1T B
ELTHATAZELTEL, FZTHTI0E
OMTT AV 7+ —LEHFENICEHET SPCRY
ST —BERERIZFTFAS U LER LA, FEIC
FNFNDOT A4 Y 7 +— AODcomplementary
DNA (cDNA) T HE L 72, Z1 5108 DcDNA
PRELEPCRT A v —THIE L5,
FHA Y LIPCRTZA =2 FNFNLOTA
VT — AEHRENICRHNTETHLZ LT
7z,



5) ERALEME DWW DBEIZHT 5%

[Frge B 9]

ERAEYE I ARIAAEEL LT, £
FOMBRNORENERIN TS D, —&
DPCBE IR EBYWERIZL AHEEROFENH
I o TV VWHENE CBENTND, HE
FoFEMECINT-REFEWEOBENIT, &
BEAICERESEEL, k58 (HE) -4
(Fhs) BT HED & SNTE/, LHELRDS,
AW CEAEESEIZE L Tid, KIRER
W MEER & ATLERER, £BREICS LK
HRANDEEPH-ICHERENLTE TS,
RS BB D ) A 7 %2 T 2720
1213, BEHEDLEMEIC wf%ﬁiﬁmﬁﬁ
LA EE LD, FfBRAREHEREII
mf@%%ﬁ@&ﬁﬁ*ban%oﬁﬁ%ﬁ@,
ERBWE BB 2 FENRRIC L AR50
< ELAE & S MM ISR R T 3 B EEH
OB L UEEEBECEFRARAEROEY
B,

[ﬁn#

KON RICR ? SB L FRAN - MRET
TAo0—AEEABRRERILT 2. 2O
REICE W BAEELIZI LY, B, M,
EHFEE, RCHFEOBEFONEEFEINET
AFMBERES L, BEDB X CBRALIIEL
Bz rh, MAPERFEBERLVEY, BREBESLVE
Y, BMTHEAERVE VY SEONFTIRENEBENE
BEFMTELIWERTFRELT S, ThHDH
EREFRWT, kAR ARCRIZTEED
EHPRBREZTFMTELLNIICTS, T2, B
BT &0 EBEFO—REE, Y EREREE
RRELHONRWERE L HERIITR2 Y, SRR
BOEETBRET 5, HEROEFILHEFH,
BEFLH S L RO RIS L, AW
FEEB L UCEEAHEERSFORRREZ
b, FHIIBWTORSWMERERFEIE, mA
BHANEVBEEHETDHLLEDIZ, FVE
vAMRBETE ).

(Frgem 2]

(18] EFELFEDE» T v FORFTHRIZ
Hx bMBARA LI Y FRA Y M E2BEELT,
MR ALFEME T L ICHRERIT S IO DERE
DRELFIT o720 FIZATWHLEPWETH S
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ME—, BINFEZ, FAERREE,

=%

HH E
CRA7x/— VAT BIIHTLEFORE,
B T 2B — A FE MR R R OV T 2 4 — FARAR R
DHEF<LEWNT, KELBEEFEMEPIE
BEHEYE = AV B RE R VT ViEEEE
’X:*ﬁéﬂ“l,f:o

[2EB) ¥A 7=/ — VA (4, 40 mg/kg/H)
CHBERB L UBILBITLELLEFOEREER
FAZTRE IoWT, BiERT Ao BRI
KD L 7ce MAWEREAE» S, FHICHT
Fh—FIRBERDBE~OREDI O OB %17

v, EFORRBIURRIBROREZIINL T
LA BEIBLZEWI EER LT,

[34EB] / v 75+ —HBIPCBTH 52,2 , 4,
4’ ,5,5 7 hexachlorobiphenyl (PCB 153) o)ﬁiﬂﬁ
LB BFOARES L UFIRERIC
SIFTHEIIOWTHRE L2, zlszfcsﬁ'ccmﬁ‘
WENBELS, FIINTEE—FIRRRORE
BADREP LW 2T o7, BFOBHEERIC
HETRIZEILWIILHLT, HEOFHERIC
BOTHRBANVE VBEOFRRBALVED
bz,

[4FH] 7 # VER- (P=F NV A5I) (25
100, 400 mg/kg/H) ChAiAs & IR <
HBLIEFOEGEEBIIONWT, EBREWETH
WTERERIC X O ERE L A, ARSI RS IE
o, BIINTEA—FRBRAOEEADHES
Po DRI EIT o720 FOHER, BIFORESR
EB L UCHENSUEEREICE L THS 2R
ERIZE oz,



6) 1LEWME DR ERTICHT 5 2Rtz

[FF7E B #Y]
FBWEHFIZLBEINLIBENOD HFWY
W EDLDTEHIIRR, {LEDHITL A EEN
DEEZE 5 AT 57200213, FO/EHEEY
BELLETHREFETHIEFET LDl
W ETH RV, MEIDIREREA =X
HDWHE P RALEYE IS v, KR TIE,
BICEETOREBIIREITEELFLELT, B
SBER RN E VYW ESFOLEYE OVEH B
EGFLAOVTHRBL, 2OREZIECEY
SFAM R (b B~ O RS HEAR A Z 5T S5 O 5718
WELOMNFE~NLMEEEZL2HEMNET D,
[FFgeatm]
t bOMRICIE, FEAs [A ML ATREHE]

EOATHFET %o LEYELWHRFEORIH -

(AMLVA) KIRLTENRSLZ - FT AHHEET
MiEEIL s, FERBICHTAHEICELE
HX, BEOBHEICES T BHSEFEE SN,
WT 5, EXTFEWEORZEENLLTIN

LOBIEFICEHL, ZOERAAN=A LD
lﬂfﬁg*ﬁ—g_ A,

Qo —HOBEFOEENFEINS
1l 4 DD ZRIVTHE, Q@FNHHEDE
oM EEE LTOA N LVABEE WS EA
o DBIRBATLITV, [EEMEIIHT 28
BFIEEETHLPICT S,

(7R E]

[IEEH] ELE A + v ~O KRG F EH &
LT, S40REPENOFERIZL LD, 55
WITHBISEETAMCEH LoD, 20
BRI 2T ol EEBIECEILID A 0T
F A4 (MT), B2 3 v 7%H (HSP) ®IE
FhR B OBETHAEREINEY, O
MT-IIA, HSPIOE{ZFIZoWTIHELSBIGEIC
DB IRERETDNAR Y & e B & F 7455
BoObLDTHrIEEHLMIL, ELBLE
DFBEFEE—-DBDTELRNWI EFR LA, &
he OFEE T, FROEEZERESE L
TOFHAEI S HFEN b b,

[26£E] E£EICRET 2 EKDBETHET,
ZOREDHER (EEB A4y ~DREARS
MV - mRCEE - BRIE(L) ZEEL BT
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IREBE, A K, EEEA
ERIFER

Lizk b, EWTHLELOEED BET L
MOEEFEDNAEY b R 520D EEFIT,
ShOTEULAGNEE®*RT I EE53DL, 2
DFERAT, 8B L A-FERR O G Tl R
T A,

[3%EH] 70kDaki 2 v 7 &HE (hsp70) BIE
FREANLL X V4 —E-1(HO-)EEFIZ,
HFULLESEBILEERT, ThOBETDE
SRBLELTHE) L FHRINLDNARY (&4
HSE, CdRE) # 70 —7¢ L4V 7 b7y
L AIZL D BEEIICHEAT A Mo ER
EO LA, WERIICHEEST AEHIR
—THdIl R iffintHl, COMAN,
HBOMBEHPEERE S Vv 2 ZHY, &
AEFIFNL THEEOEEGF*ERT AN
IR R L7,

[4#£ 8] HSE!ZIXIRE HFHSF1 A% BAY IOk
AT HDT, CAREIZODHSFIBES LY 7+
EERTOWHEEIEZL N, HFEREKETH
Wiz A—=N—= 7 T wvEA4I12X 0D, CIREIZ
HSFIDS#ETA I L #REHE L, ¥ 7/2HSE,
CdREZ &4 7O E—% —EBHELTLE2LE—
F—_y - HEL, L MIBRIZEALTHE
FIZEIRHASFIZ I A I0E & 78R, HSERM
#RCAREDHSFUIILET 5 Z & M L 72,



7) BIEFRABEFMEHOWRICHT A

[#F7E B Y]

AGw» A EREEZREL LT, LEY
HOREFREREZENE MW TRERED
B Yy VELTHBERTETEY,
IHEFEMTAFEMOEEREI T LooH 5,
L2 LBRITOREFREHEEOT v A, %
MAEZEE X CEMT B IREZIIAHBTTH
Bo THo—RILBZ AT, BRIEFRELE
i (LAE—%—7vtqf) OFEMHLTER
Bli3b,

(A gestE]

AR Tk, BE - BEZBZOTICEMGE
DS EFARICT S, HsniRHo L ELE
EHRTLE, FHEELEOERE LB ET
RAHMEMNOBLED &T, i, &
T iR & B AR OER, EADNADIRE,
VEORETHREOEVRIEORESEZE T,
EHIEDHEE, FHENFEICEINLIBT
nnddiEL2DILEREDOT v M ICERHL,
BELEEPS,

GiEArE 3!

[14£EH] e Mlla~OBETFEACEL, T
(Promega), Effectene (Qiagen), GeneJammer

(Stragtagene), FuGENE (Roche) %4 DEA
REFTACCHEYZREBER LD, BRE LU
TRBD) YEEA N T LEE MR HEARE
/s Loz, LA LX-tremeGENE Q2
(Roche) &WAREBELHWIEBE, M-
TOF v A DAL 2D EBEBLPELNI

AR B, MREHE

[24£H] EZEDEOBREFREFMIL
ReF—=TovldZBALL)E LK, Ty
L ABDITLDEHEOEHMTLR—y — b
WA EAT AR ¥ — DRBEN, 5
L&) eTab2WECHEINTERLEE
BTELR, EWHIMESIEBLL, ThiE
R R HA DR AT o 28R, *HERY
F—ICHWTWhLY 7o —¥EEHEE, o
BEICANBRLILTHRTELILEDE
e,

[3EH] LR -y —F v L4 IZHWAIEAN
75 —Zp -GazfAL, LR -F—-T vk
DEREOMIT 1T - 724E%, § - GalDELISA
gk, ML EH e Ta MBI EESR
12, VR—=F - LTEIHELETHEI L
TR L, TOREFHWT, ML &MmE
iCET C E#HLETY, MR-V THELR L
K=y —TF vt {2V LT,

[4FE] LR —F—-TFT v I DD H)—2DH
WL LT, ARESELEMHOEERTF (L
R— =Ry ¥ —LEEBDEFT*EA2EH)
PBERBESEDHE, BEENEDRAL LNV
BREARON, BITORE, JEFERICLL
T —BEFPLEED) —2FRIL D,
LE—y—BAFEBELTCEV LR — ¥ —iFH
BT EMHBB LA, BEEMAAEHT T
Tk EBITAE, EEBCEREHRTES
TLERERRTERI,

8) IL¥EWEIE B A A — 0 — L EARZEENE T

(iga=Reo)

FEBECHH I NALEREIZODWTIL,
WL b HEWOAL TR WHE O
z, T, < EREOSRPERMILLD D,
ILEWEIC L 2 EEREOERIEAIICCR
>TWwh, LirL, AFih{EILEYED X
ICWEDITL B THREZBERPRIAZED
HDHBHETHHEMBEIIRE Y,

eoT, bFEWEORTRBYO LS 2IEL
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Bl HE, RMHEE, £ Wi
BEETNAODIE{ET—H—-LFEAT,
B AR E L RE T 5700 E~
—H—ZonTh, HOLBEETRAETLL
ENhb, Bil, EEEEY - —-DOEHKH
Foo Tk, M- FEE - BIZIEREF OB T
WOWTEETLLENSL, F2T, BHED
BHENNI A~ —OBESTHB L, £E&2
Bor—-H— b LTHEATIHEICEETRES
R TICOWTHTT 5,



AW EREORIOFERBEIZB VT, (LFY
B EBRE EAENBECHRE, H2D0idHE
MIRE L EBREZBOMRIIOVWTERELTEL
A, T BRECEBARRIIBITBH 2L
CEY— IR RERE~Y - -z,
FREEEFORE % &0 THETT 5,

(BroeetmE]

FELTC2-7uERSONy 12V runsu
AR Wil w B 2yl v AN s A D VAR w BV Ry S
RAZonT, BEDY— N —BLURGE
B<w—-h—%@KRL, BHRTOKS *®RFTT
%O

KRR RE O O FERB BT L7
WECEWEOEMBE R, I EOv—H—L
LT, K ERE ERICBRLEL, 2428
*UEHET T AL A~ — I — DT, T
B EDEPIRE 25605 2 BT I200v THRE
TAHEILIZL, BMETFE L TIE, M, #
¥, THE, FEHOXRNEEPEZLNLBEH,
SENEAEIEREICER Lz, BTERE T TIz4IE
DEFIZL L VGAKGDT vy PERAVWTWZD
T, HEEBOEWT v MBWTHEEHOL
Ty MEFKOBRRBELRTNE) D E
RET 1 %,

T2, TunCORFHEEREL LIEKS
FEN T LS R TES L TiniEx X
)~y L EBREEORLE DMK TR
L, ER~v—H—DFHEEIIRRAETHAS
MIZT B,

[FFoE 2]
(14 8] FIRFESL VWIS BEO T v M

2BP% BRIERIe S LW AL (i X » T L,
QEEGT v PORELBLIER, IKE, B
MERHS oW AT, miE, B, Mo2Bpo
B 15 B0 FINTITME, BidE Tl
CFET5.5ME, BERENIRS TR ot

[24£ 8] EREERTHKEIZNE S722BP
DAHEWTHATE b OEITED D T B
*ﬁ%bfto

R O BN 0% DBV - OB E 28
HED, BATL BBV TIFKBEEROEK
fEIZ IR % BV TORET L 15+ BERIZIEIZRC <
BWOEERLTED, 1 BeERF 0B H
DEHEITE L T A ARSI S, T/,
BEGIEIE - T HHIE L 72 BHLG I3 4 R B
BBEDOEFIZZRALTH -7, BOTENE
AL ER O F A b TIERE, BERoERIC
ZAEOIKLIZR 5, 1BP, 2BPTIIEEA AL
NEWIRETLHMMOYWE TIIHCH P E D o7
Y, AN L 2 M8 > R o R SRIEE TR kIR
BEAEIRZ BN o,

[35EE] &R ~DOREZA S »OIRETIR
ZH7DITEFRVE YOUIEREE L T2,
EREOTERIICEEELEHT L IIIADE
BROER, ${BEBOKEL EIZL ) ERH
BWHREI EORMEKETH D, /2, 89
EERIZBWTMES L HEEHFEOADNE I EF
POETAIOOFERRNT AL, 4F
TOMWET— & O BEEZME L I EHEIS
BHFELTAaBE, 2-70F 708 QM S
i3 M R AE IR RE (T EE BT L T B T AT
f?”?c*éi’l.f:o :

9) A:Fliw PR D & ORENZIESRHE R B D 7

A=)

L, ATU»EWEEzEOFEYEHED
EEFEESL AR EBEIEEZRETHL, £
FEBRFF ICHRIZZ R ENOWEHE O P TREM
P oBADOTEERCERLEVELHETLS
fELTWwa 7w, M—FERLTEIRR 721
AT—VOEHEHUBETET b, HEE%T
AYILFEWERENENPREDR T — VI
REIERAT 2 WEENDH ), TOHEMEEZHE
FERESERY — R IC TR T AR 2 01 — HOBE AR 5
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ARBAR, KRBT, =MR=

Bzl 3G b AT — VR EE L TRERZTS
CEEHEETHD, FITHERE T M
Hy - RIEMBILEY - BB EFENICEMTE
BEFEOMLERAS,
[FrgeEtE]

HADTER - REMBCENEMETL D 4
IS oEE - B, RUGE SH-EHEO
B B BEOKREIIOWTEEMNFE
AT ALENS L, BREIBEOIRICH
bhTwb—F, EERHFEERRKEHELS



BRERTwa/Y, BULEEREESE.
THELT B, T/, A0 LEBEICHD A
5 — VR M R BT & B REGURHERER O
OIEMEEORELRIT)  REEANPLA
F-UEEEL CETEME CHETREUR
fEBEZ R T 5,

[FraE s ]

[HEE] HRRTEEOHEIIEDA TS —
H, EHEFEFCEFRLAZI- OSBRI TY
BB TNYBLTYYH LRETS2RE
FEEIEFERT L 2 LR LE VW, €2 THEIR
EEETBVLGE0, EIEE, BROFR
% BAEME Lo, ZORR, BiROFERIER
WX D EFERY, ERERITERR T2
HRLUEFERBENI EXEGhotl, T, &
BT 58410 3Buffer CREAISRIMEK % i
WHELAREEHRER TS LR LFERTR
AT LR, LL, BEEEOEERIZF
BEMLBHECREERSR, BELIHER
PHRTADICRECARTILE DL, 7
BB DEBEIIOWTHEREFTH 5,

[246H] BIEERBROBERIIDOWVTHRE

LHALBREODRITZEEEELY, L7 L5H
EOWSHRTIE Dol 72 THREEIZ(L
L oYEN EEEEE LUEEEEHE <
4rave—77aky -2 A L-EAESE
AT, LL, RERZICHLTAI 70T
=7 7aky ¥ -DRENFRETEELL
BREPBLRED oz, BT L T2 [E
EROBRE T BRI tFN L AEsEREL, 6
M ERECECRET L. ZOHERIIow
TRIET— 5 2T TdH 5,

[3sEH] REFIFRICBALLZZRERADE
FLyIEERHLIEZERERE~SM 72T 2 —
Truko— %R LEEEZRI L
BRI - BEER - B FEILOWTTFE
HEET Lo 7th, EBRIITYAOBELAV
TEFRFNOFETEREAR L HERLL, &K
BeBETHELEER, 40Tk AET
S EEF T 2R NI g h ot &
7z, BATLCEEROBELHITLAHER, M
BRI RERFR12122.5%GA(0.1M CaB) EIEHIE
WTadhotz,

10) BRSESHBEI LR T~ O 8 & A FBRRE O EHIRE & O WIS % AHf

7B & OEBI%

Kefe, T OEE, AWE—, ARBAL, =HE=, EEEE

(772 H i)
AHRIETELNTVWALERED I b, &
G EE~O ) A 7 EMA TS IAThh T2
BIIBOHNRTEY, Bile b ToF—7id 2«
B, Liedio T, HITORBRREETE,
ATEMEEE D IRE L VY AR B TERIL,
T ERESEMEB~ORITHR 2 £—8
WHREXNR TS, 20D, BRETHOY X7
M EET, 251X, LhHEBE®ROFEVT R
SEMETEEE T AN — A —DFEEIR
HHNTWE, £2T, EA) DRRAL/NA A
v — R EREL T, SEMAES & UERFR
IR LY B DHET Lz,

[rgEEtE]

FALEHE I ey REBEEWE LY
5 3B ORI EWHOD < = 2 7 I (1992)12
LT, BTiRE, BTEgg EEHTTE

54

k- B - ERSERRSER

R, BHEGFERLETUET 5. HTIRE, &
B0 lE D L OEEBEEIICASAIZ L DT,
—ERSQAED BT A, LEMNHNITHRAEL
DT HITR ) . EFFOEUEIXLA T e
WX BEHTKRD S, T2, LEMFSHITMIE-
R OITRBITET R RFERNED ) LW
F (E2) Bl T, AEBRREB LY
HEEEFENER (—HEMHFT) DRBEESD
RBEBTWDE, EERIIE T, EXLEbR
DAL E % B IR S L AR R I
KL BESRET S, T2, AEWEICLS
BE A DA 70 B & FRRE(E Y 2,
(PR ]

[1#£8]) Y7 o KZ (DDVP) itz
ZoEEFAE L) AR B ETIKIC A
PBELAHZ LN hi-, ERCEHYERE
Thd LBFOLRES D EEEOETIFRICHE




HOENLFEVH o7z, LU VIVTIZHE - *I
RETHRRIEREN TV A, :

HoBERER R T H s b#%ﬂﬁ
HEOEFRMAICL VAL o7, FERRIC
BB R TR ) L AEBEARIB W THEF
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1. Originization and Staff*

*As in the custody of the National Institute of Industrial Health

2. Research
(1) Project Research

Key Research Area Projects funded by Ministry of Health, Labour and Welfare
1) Study on work environment management for irregular work using organic solvents
Norihiko Kohyama, Sei-ichiro Kanno, Mariko Ono-Ogasawara, Fumio Serita and Mitsuya Furuse
2) Study on whole-body vibration and countermeasures in work environment |
Setsuo Maeda, Makote Ariizumi', Hisataka Sakakibara®, Tatsuya Ishitake® and Gen Tamaoki®
! Ryukyu University School of Medicine; 2 Nagoya University School of Medical Science; °
Kurume University School of Medicinel; and * Tokyo Metropolitan University
3) Epidemiologic studies on work-relatedness of diseases
Mamoru Hirata, Ippei Mouri, Yasutaka Ogawa, Kenji Twasaki, Tsutomu Okuno, Naomi Hisanaga,
Takeshi Sasaki, Hitoshi Kubota
4) Preventive study on occupational stress of older workers
Hideki Fukuda, Shin-ichi Sawada, Tatsuo Oka
5) A study on genetic factors that determine the sensitivity against hazardous agents in the
working environment
Shingi Koizumi, Hirotomo Yamada, Kaoru Suzuki, Nobuhiko Miura, Fuminori Otsuka’, Mikiko
Takahashi®
! Teikyo University,; 2 Kobe University
6) Epidemiological and physiological study to prevent work-related musculoskeletal disorders
Naomi Hisanaga, Kazuyuki Iwakiri, Satoru Ueno, Susumu Saite, Midori Sotoyama, Mamoru
Hirata, Hideki Fukuda

Research Pro;ects Funded by Government
1) A comprehensive study on the effects of endocrine disruptor suspects on the hormonal and
neurobehavioral development of the second generation in rats
Takeshi Honma, Muneyuki Miyagawa, Rui-Sheng Wang, Megumi Suda, Kenichi Kobayashi,
Soichiro Sekiguchi
2) Study on the improvement of local air pollution mainly caused by diesel exhaust gas
Mariko Ono-Ogasawara, Toshihiko Myajo, Hivonobu Abikoe
3) Study on risk assessment of workplaces related with brominated dioxins
Haruhiko Sakurai’, Yasutaka Ogawa, Ippei Mouri, Mitsutoshi Takaya, Masayoshi Hagiwara
! Qccupational Health Research and Development Center, JISHA
4) Study on development and application of two dimension visualized system by continuous
measurement for hazardous substances in work environment
Norihiko Kohyama, Fumio Serita, Sei-ichivo Kanno
5) Historical cohort study on carcinogenic risks and reproductive disorders due to dioxine
exposure among workers in municipal solid waste incinators
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Ippei Mouri, Yasutaka Ogawa, Shigeki Kohda', Shinji Kumagai’
! Department of Community Nursing, Kochi University ¢ Life and Hygiene Division, Osaka Prefectural
Institute of Public Health
6) Study on the mechanisms of damages in the reproductive and haematopoietic systems caused
by glycol ethers
Rui-Sheng Wang, Takeshi Honma, Megumi Suda
7) Relation between health effects of low level exposure to dioxin and gene polymorphism
Yasutaka Ogawa,
8) The role of daytime sleepiness in sickness absence among workers
Masaya Takahashi,

Research Projects Entrusted by Public Foundations and Private Enterprises

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

2) Development of a quick analytical method for organic chemicals in size-selected particles of

tobacco smoke ,

Toshihiko Myojo, Mariko Ono-Ogasawara

3) Study on cooling capacity and safety of air-ventilated heat protective jacket
Shin-ichi Sawada

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

(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-ichivo Kanno, Yasushi
Shinchara, Fumio Serita, Yasutaka Ogawa and Rie Yoshida

2) Indicators and assessment of health effect in low level of chemical
Takeshi Honma, Muneyuki Miyvagawa, Rui-Sheng Wang, Megumi Suda, Kenichi Kobayashi,
Mamoru Hirata, Gore Asano’, Tatsuya Haga?, Kao Xing®
! Japan Medical University; *Gasyuin University;  CDC, Beijing

Department of Work Stress Control

1) Epidemiological and immunological research of stress, fatigue and sleep
Akinori Nakata, Takashi Haratani, Masaya Takahashi, Yosei Fujioka' and Naomi Swanson?
"University of Tokyo; and * National Institute of Occupational Safety and Health, USA

2} Mental health management for Japanese expatriates
Lumie Kurabayashi, Mitsuru Suzukil, Takamasa Saite?, Fumitaka Noda®, Naoko Miyaji, Hidehiko
Kuramoto® and Kazuyoshi Yamamoto®
Twate Medical University; 2 Oita University of Nursing and Health Sciences; * Taisho University;
4 Hitotsubashi University; * Kitanomaru Clinic; and ° Ryukyu University

3) Evaluation of stress reaction by measuring physiological index with consideration of the

circadian rhythm

Keiichi Miki
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4) 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 Tanigawa?,
C. A. Czeisler’ '
‘Osaka Prefectual Health Science Center; “Tsukuba University, and *Harvard University

5) Study on the prevention of health impairment due to overwork
Kenji Iwasaki, Takeshi Sasaki, Naomi Hisanaga, Lumie Kurabayashi, and Ippei Mouri

6) Development of the evaluation system of health and quality of life in aged workers
Tatsuo Oka, Hideki Fukuda and Shin-ichi Sawada

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

8) Development of biological 1ndexes to help quit smoking at health promotlon program
Yasuteka Ogawa :

9) Assessment and prevention evaluation of cardlovascular effects in long working hours
Tetsuo Tai, Kenji Iwasakt and Naomi Hisanaga ‘

10) Assessment of immunological indices for monitoring of the stress and overwork
Akinori Yasuda, Kenji Iwasaki : ‘

11) Clinical Psychological Study on Job Stress
Yasumasa Otsuka and Takashi Haratani

Department of Health Effects Research
1) Correlation between surface properties and carcinogenicity of silicon carbide whisker
Tadao Tova, Ayako Takata’, Norihiko Kohyama , Mariko Ono-Ogasawara and Yasunosuke
Stzuki?
! Department of Preventive Medicine and Public Health, School of Medicine, Keio University ; 2 Mount
Sinai School of Medicine of the City Untversity of New York
2) Analysis of the biological protection mechanisms against industrial chemicals in con31derahon
of practical use in occupational health
Hirotomo Yamada and Shinji Koizumi -
3) Development of a method to screen the effect on gene function with a higher efficiency
Kaoru Suzuki, Shinfi Kotzumi, Terukazu Kobavashi and Rie Uenishi
4) 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
5) Analysis of cellular function influenced by hazardous factors in working place
Nobuhiko Miura and Shinfi Koizumi
6) The characteristics of muscle contraction under various conditions
Satoru Ueno, Rui-Sheng Wang, Makoto Okunol, ]oseph Hoh2, Kazuhito Yokoyamal, Yasuhki
Kobavashil
7) Effects of industrial chemicals on endocrine glands in mammals
Kenichi Kobayashi, Takeshi Honma and Megumi Suda ‘
8) Analysis of molecular mechanisms involved in the health effects of industrial chemicals
Shinji Koizumi, Kaoru Suzuki, Terukazu Kobayashi and Rie Uenishi
0) Application of large tissue electron microscopic methods for reproductive toxicity -
Hisayo Kubota, Katsumi Otani and Junzo Saegusa
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10) The Investigational and Experimental Studies on the relationship between health condition of
reproductive function and exposure to physicochemical incidents among the workplace
environment

Katsumi Otani, Hisayo Kubota, Kenichi Kobayashi and Junzo Saegusa

Department of Hazard Assessment

1) Epidemiological studies on occupational cancer
Ippei Mori, Hitoshi Kubota, Mamoru Hirate and Kuniomi Nakamura'
! Japan Nuclear Cycle Development Institute
2) Work physiological analysis of work loads in cold environments
Shin-ichi Sawada, Toshio Kobayashi' and Naomi Hisanaga
! Yamaguchi Prefectural University
3) Analysis of occupational diseases caused by abnormal temperature conditions based on
Workmen® s Accident Reports
Shin-icht Sawada and Hideki Fukuda
4) Poisoning cases due to exposure to chemical substance
Keiichi Katoh
5) Assessment of mutagenicity and chemicals testing guidelines
Yoshifumi Nakanishi, Katsuhiko Sawatari, Katsumi Ohtani
6) International research collaboration for enactment of international standard on thermal working
environments '
Shin-ichi Sawada, Ingvar Holmer', Naomi Hisanaga and Norazman Bakrun?
! National Institute for Working Life, Sweden, ? National Institute of Occupational Safety and
Health, Malaysia
7) Visual function of workers and the in vitro design for studying toxic effects on the eyes
Ryo Suzuki
8) Risk assessment for pneumoconiosis and asbestos-related diseases among construction workers
- Phase 11 -
Ippei Mori, Naomi Hisanaga, Hitoshi Kubota, Eiji Shibata!
'Nagoya University
9) Single nucleotide polymorphisms of drug-metabolizing enzyme genes and interindividual
variability in health effect of chemicals
Ruisheng Wang, Takeshi Honma, Megumi Suda
10) Assessment of the health effects of the occupational and the environmental factors in Asian
countries . '
Fumihiko Kitamura, Kazuhito Yokoyama', Tadashi Sakai?, Yoko Morita®, Rusli Bin Nordin®
'Mie Universily; 2Poisoning Center, Tokyo Rosai Hospital; *Malaysia Science University
11) Examination of the metal exposure evaluation by the biological monitoring procedure
Hiroyuki Saito
12) Creation of the database for exposure to hazardous substances and health effects
Hiroyuki Saito, Yasutaka Ogawa and Ippei Mouri '
13) Health effects due to wooden dust
Kenji Morinaga

Department of Work Environment Evaluation
1) Evaluation of physical agent hazards
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Tsutomu Okuno, Jun Ojima and Hiroyuki Saito
2) Development of prediction systems of toxicities of chemicals by their chemical structures
Katsuhiko Sawatari and Yoshifumi Nakanishi
3) Evaluation method for the components of diesel particle
Mariko Ono-Ogasawara and Toshihiko Myojo
4) Estimation of bréakthrough time of respirator cartridges for organic vapors by monitoring exit
vapor concentration
Mitsuya Furuse and Tsugio Takano
5) Aerosol generation from suspension using frequency variable ultra-sonic nebulizer
" Fumio Serita
6) Study of “insitu” analysis for hazardous metal and metalloids in work place air
Mitsutoshi Takaya and Fumio Serita
7) Development of analytical method of low level contents of asbestos in bulk materials and
industrial products and preparation of the analytical manual
Norihiko Kohyam
8) Measurement and evaluation of fume and gases from gas metal arc welding processes
Fumio Serita, Seiichiro Kanno and Yoshihisa Hayakawa'
Safetec Co.Ltd.
9) Study on quantitative measurement of crystalline silica and other hazardous minerals in
airborne dust and row material samples
Yasushi Shinohara

Department of Human Engineering

1) Effects of working posture, work contents and age on low back pain
Kazuyuki Iwakiri, Susumu Saito, Midori Sotoyama, Hiroshi Jonai' and Ippel Mori
'Nippon University

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

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

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

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

6) Experimental studies on biological effects of pysical factors in working environment
Junzo Saegusa, Katsumi Ohtani, Kenichi Kobayashi and Hisaye Kubota

7) Development of a light sensing self-adjusting hood for welding fumes
Jun Oftma and Nobuyuki Shibatla

8) Research of activated carbon with additive for adsorption of organic solvents gas in working

place :

Hironobu Abiko, Toshihiko Myojo and Marike Ono-Ogasawara

9) Study on the evaluation of biomechanical response to vibration in workplaces
Kazuo Kanada

10) Development of discretization-based contaminant diffusion model and its application to

designing of local ventilation system

Nobuyuki Shibate and Jun Ofima
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11) Development of respiratory protector
Toshihike Myojo and Mitsumasa Sugimoto
12) Development of dust collector
Toshihiko Myojo

Departinent of Research Planning
1) Studies on job stress and healthy work organizations
Takashi Haratani and Satoe Fukui
2) Risk assessment of hazards affecting the nervous system among exposed workers
Mamorv Hirata, Hisataka Sakakibara’and Kazushi Taoda?
! Nagoya Universily, 2Shiga Medical University
3) Ergonomic research on VDT workstation and work environment design: Questionnaire survey
on computer use at home
Midori Sotoyama, Kazuyuki Twakiri, Susumu Saito, Hiroshi Jonail and Ippei Mouri
! Nihon University
4) The study on asbestos exposure and its related diseases among construction workers
Hitoshi Kubota, Naomi Hisanaga, Ippei Mori, Eiji Shibata' and Michihiro Kamijima'
! Nagoya University
5) Evaluation of health effects in long working hours or night work
Takeshi Sasaki, Kenji Iwasaki, Tatsuo Oka, Lumie Kurabayashi, Akinori Yasuda and Ippei Mouri
6) 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 Sekigucii
7) 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

3. Original Articles

A Pilot Study of Reference Vibrotactile Perception Thresholds on the Fingertip
Obtained with MalaysianHealthy People Using ISO 13091-1 Equipment

Roshada Daud*, Setsuo Maeda®, Nur Nazmin Mustafa Kameel’, Muhamad Yunus Ripin', Norazman

Bakrun', Raemy Md Zeini', Masaharu Kido® and Kivotaka Higuchi’

Industrial Health 42, 1897195, 2004
The purpose of this paper is to clarify the reference vibrotactile perception thresholds (VPT) for healthy
people in Malaysia. The measurement equipment standard, ISO 13091-1, of the vibrotactile perception
thresholds for the assessment of nerve dysfunction and the analysis and interpretation of measurements
at the fingertips standard, ISO 13091-2, were published in ISO/TC108/SC4/WGS on 2001 and 2003
individually. In the ISO 13091-2 standard, the reference VPT data were obtained from few research
papers. Malaysian people’ s VPT data don’ t include to this standard. In Malaysia, when the VPT is
using to diagnose of the hand-arm vibration syndrome, the reference VPT data need to compare with
the worker” s ones. But, Malaysia does not have the reference VPT data yet. So, in this paper, the VPT
was measured by using ISO 13091-1 standard equipment to obtain the reference data for Malaysian
people. And these data were compared with the ISO reference data on the ISO 13091-2 standard. From
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the comparison of these data, it was clear that the Malaysian healthy people’ s VPT data were
consistent with the reference data of the ISO 13091-2 standard.
iErgonomics Division, National Institute for Occupational Safety and Health; *National Institute of
Industrial Health; *Ergo Consult Sdn Bhd; “J/ICA Project, the Capacity Building of National Institute of
Oceupational Safety and Health

Medial plantar nerve conduction velocities among patients with vibration
syndrome due to rock-drill work

Mamory Hiratal, Hisataka Sakakibara®, Norikuni Toibana®

Industrial Health, 42, 24-28, 2004.
Objective: The present study was aimed at clarifying the effect of vibration syndrome (VS) on the
peripheral nervous system in the lower extremities of patients with VS due to rock-drill work. Methods:
Fifty-three patients with VS due to previous exposure to vibration from rock-drilling work and 55 age-
matched controls were examined for sensory nerve conduction velocities in the medial plantar nerve
(SCV-P). The patient group was divided into three subgi’oups, outdoor rock-drill workers with vibration-
induced white finger (VWF) (N = 10}, tunnel workers with VWF (N = 27) and tunnel workers without
VWF (N = 16). Results: ANOVA of SCV-P for the four groups showed F = 3.23 (dF = 3, 104, p = 0.0253).
A significant difference was found between the controls and outdoor rock-drill workers with VWF group
(p = 0.0261) by multiple comparison with Scheffe’ s method. Conclusion: These findings suggest that
peripheral nervous system function in the lower extremities of patient with VS is affected by cold
exposure and circulatory disturbance manifested as VWE

1+ National Institute of Industrial Health, > Nagova University School of Health Sciences; 3: Tokushima

Kensei Hospital ‘

A study on the effect of lead on event-related potentials among lead-exposed
workers

Mamoru Hirata'*, Hiroshi Kosaka?, Toshiaki Yoshida?

Industrial Health, 42, 431-434, 2004.
Objectives: In order to clarify the effect of lead on higher cerebral functions, lead-exposed workers (Pb
group) and controls were examined for event-related potentials. Subjects and Methods: Fourteen lead-
exposed workers with a mean age of 57.1 years (SD = 4.27, range 48 - 64; concentration of whole blood
ranged from 33 to 106 u g/dl with a mean of 58.6 and SD 28.6 ug/dl) and 19 age-matched control
workers with a mean age of 57.3 years (SD = 4.80, range 48 - 65) were examined. Visual P300 was
recorded by button pushing to the target image (minute checkerboard pattern, 20%), and the NO-GO
potential by no button pushing to the target image (same as above, 50%). Results: Latencies of P300 in
the Pb group (475 * 46.0 ms) were significantly delayed compared with those in controls (407 %= 42.4
ms, p<0.01 by Student’ st test). Amplitudes of the NO-GO potential in the Pb group (4.59 * 2.04 uV)
significantly increased compared with those in the controls (3.18 £ 1.41 1V, p< 0.05). Conclusion: The
finding suggests that lead exposure affects high cerebral functions of cognition and attention, but is
unclear in suppression of movement. ‘

iNational Institute of Industrial Health; ?Osaka Prefectural Institute of Public Health

Shape and Thickness of Cushion in a Standing Aid to Support a Forward Bending
Posture: Effects on Posture, Muscle Activities and Subjective Discomfort .=
Kazuyuki Iwakiri!, Midori Sotoyama', Ippei Moril, Hiroshi Jonai®, Susumu Saito’
Industrial Health 42, 15223, 2004.
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In order to prevent low back pain (LBP) during dishwashing, we developed three types of aid with a
thick cushion for supporting the shins and evaluated the effects of the standing aid on the subjective
discomfort and muscle activities. Nine female volunteers were asked to wash plates in each of four
working postures: (a) without the standing aid, (b) with the round type of aid, (¢) with the small
rectangular type of aid, and (d) with the large rectangular type of aid. With the three types of aid, the
subjects were instructed to support the shins with the standing aid and to support the abdomen with the
edge of a kitchen counter. In the three postures with the standing aid, 21.5+10.0% of the weight was
supported with the standing aid and the kitchen counter. The subjective discomfort was milder and the
muscle activity level in the low back was lower in the three postures with the standing aid than in the
posture without the aid. It was thought that the round type of aid would be more effective in decreasing
the discomfort in many of body regions and the muscle load on the low back than either of the
rectangular types of aid. Therefore, it was suggested that the standing aid had the desired effect in
decreasing discomfort and muscle load on the low back during dishwashing.
'National Institute of Industrial Health; ? Nihon University.

Development of action checkpoints for comfortable computer work

Kazuwyuki Twakiril, Ippei Mori', Midori Sotoyama', Kaori Horiguchi?, Takanori Ochiai®, Hiroshi Jonaf®,

Susumu Saito’

Industrial Health 42, 292-301, 2004.
We developed a manual including a checklist format for undertaking measures to prevent fatigue in
visual display terminals (VDT) workers. With this manual, problems related to VDT work can be
recognized by using checklists which allow for self-evaluation by the workers. The manual helps the
workers to consider measures for improvement by themselves and will contribute to better occupational
health education.

National Institute of Industrial Health; *Fujitsu Limited; *Nihon University.

Survey on Visual and Musculoskeletal Symptoms in VDT Workers

Kazuyuki Iwakiri', Ippei Mori', Midori Soteyama’, Kaori Hoviguchi®, Takanori Ochiai®, Hiroshi Jonai®,

Susumu Saito’

Sangyo Eiseigaku Zasshi 46, 201-212, 2004.
With the spread of visual display terminals (VDT) in offices, the numbers of workers using VDT and the
working hours at such equipment have increased rapidly in recent years. Also, preventive measures for
fatigue have been proposed and the office-working environment has been improved. To examine the
effects of the rapid changes in working conditions and environment on the heaith of VDT workers, we
conducted a guestionnaire survey in 2002. A self-reported questionnaire was distributed to 3,927 office
workers; 2,374 (60.5%) responded. Subjects whose questionnaires had missing data were excluded from
analysis. As a result, 1,406 (male: 1,069, female: 337) workers aged 20 to 59 were subjected to analysis.
By a logistic regression model, we examined the association between VDT use and visual and
musculoskeletal symptoms. Prevalence of eye strain and/or pain (72,1%) was the highest, followed by
neck stiffness and/or pain (59.3%), low back stiffness and/or pain (30.0%) and hand or arm strain
and/or pain (13.9%). Women consistently reported more discomfort than men. As a result of the logistic
regression model, eye strain and/or pain was associated with dissatisfaction with airflow, but not with
factors affecting visual symptoms as reported in previous studies, for example, reflection of light and
blurred characters on the screen. It was thought that airflow appeared as a risk factor because the
lighting environment had been improved in offices to prevent reflection of light on the screen. Neck
stiffness and/or pain was associated with raising the shoulders during VDT work, the unsuitable shape
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of the computer moéuse for a hand, and the inconvenient arrangement of the mouse in relation to the
body. Hand or arm strain and/or pain were associated with the arrangement of the mouse and
inappropriate height of the desk. Low back stiffness and/or pain were associated with dissatisfaction
with the chair and using the keyboard without a wrist rest. Although measures to prevent fatigue had
been implemented for VDT workers, risk factors for musculoskeletal symptoms would be the same as in
previous studies.

!National Institute of Industrial Health, *Fufitsu Limited; *Nihon University.

Comparative Study on Picryl Chloride(PCL)-Induced Contact Dermatitis in
Female IQI/Jic and BALB/c Mice

Ji-Youn Jung', Junzo Saegusa®, Hiroyuki Nakayama' and Kunio Doi'

Experimental Animals 53, 89-96, 2004.
Ear skin responses to picryl chloride (PCL)-induced contact dermatitis were compared in detail
between IQI/Jic mice developed in Japan and BALB/c mice often used for the investigation of contact
dermatitis. PCL was applied to the left ear of each mouse 4 (Ist}, 11 (2nd), 18 (3rd) and 25days (4th)
after sensitization of the abdominal skin with PCL. Time course examinations were carried out on the
ear swelling responses, total IgE levels, skin histology and immunohistochemistry for infiltrated cells
after the 1st and 4th application. In IQI mice, the peak time of the ear swelling responses tended to shift
from 24h to Sh with marked elevation of total IgE levels and marked increase of mast cells showing
degranulation after the 4th application when CD8 cells as well as CD4 cells also prominently increased.
In BALB/c mice, except for the total IgE levels and the number of mast cells, the degrees of ear
swelling responses, histological changes and increase of CD4 and CD8 cells were much less severe.
Female IQI mice are considered to be a useful mouse strain for future investigation on the role of CD4
and CD8 T cells in the pathogenesis of contact dermatitis.

t Department of Veterinary Pathology, Graduate School of Agriculture and Life Sciences, The University of

Tokyo; ¢ National Institute of Industrial Health

Increase of Olfactory Threshold in Plating Factory Workers Exposed to
Chromium in Korea

Fumihiko Kitamura' , Kazuhito Yokoyama?® , Shunichi Arvaki'?, Mariko Nishikitani®, Jae Wook Choi*, Youg

Tae Yum®, Hee Chan Park®, Sang Hwoi Park®, Hafime Sato’®

Industrial Health 41, 2792285, 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 u g/dl) were significantly higher than those in 34 control subjects
(0.04-1.95, mean 0.55 u g/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:
It is suggested that olfactory threshold is affected by Cr without development of nasal septum
perforation nor ulceration.

!National Institution of Industrtal Health; 2Department of Public Health and Preventive Medicine, School of

Medicine, Mie University; *Depariment of Public Health and Occupational Medicine, Graduate School of
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Medicine, The University of Tokyo; ‘Institute for Environmental Health, Department of Preventive
Medicine, Medical College, Korea University.

Effects of Seat-Back Angle and Accelerometer Height at the Seat-Back on Seat-
Back X Axis r.m.s.Acceleration in Field Experiments according to The 1SO 2631-
1 Standard

Yumi Nakashima’', Setsuo Maeda?

Ind. Health 42, 65-74, 2004
The effects of seat-back angle and accelerometer height at the seat-back on seat-back xaxis frequency-
weighted root-mean-square (r.m.s.) acceleration have been investigated in field experiments.
Experiment 1 investigated the range and variability, of frequency-weighted r.m.s. acceleration at the
same measurement position, where the seat-back angle was 24 degrees from vertical on the floor and
the accelerometer height was 38 cm up from the seat cushion surface. Experiment 2 investigated
ranges of frequency-weighted r.m.s. acceleration between the reference position, which was the position
used in experiment 1, and test positions at different seat-back angles, 4 degrees ahead of and 4 degrees
behind the reference position. Experiment 3 investigated the range of frequency-weighted r.m.s.
acceleration between the reference position which was the same as in experiments 1 and experiment 2,
and test positions at different accelerometer heights at the seatback from a seat cushion surface, 2.5 cm
higher, 2.5 cm lower and 5 cm lower than the reference position. This investigation clarifies that
different seat-back angles and accelerometer heights at the seat-back affect the frequency-weighted
r.m.s. acceleration at these measurement positions, which is beyond the exposure values at which
people are able to distinguish different vibration acceleration magnitudes.

"Vehicle Research Department, ISUZU Advanced Engineering Center Ltd; 2National Institute of Industrial

Health

Sleep-related risk of occupational injuries in Japanese small and medium-scale
enterprises

Akinori Nakata'?, Tomoko Ikeda’, Masaya Takahashi', Takashi Haratani',Yosei Fujioka*, Satoe Fukui®,

Naomi G. Swanson?, Minoru Hojou®, Shunichi Araki’

Industrial Health 43, 89-97, 2005.
A cross-sectional study evaluated the contribution of daily sleep habits to occupational injuries. A self
administered questionnaire solicited answers about sleep, symptoms of depression, occupational injury,
demographics, presence of diseases and lifestyle factors from 2,903 workers between the ages of 16-83
(mean 45) yr in small and medium-scale enterprises. Eight sleep habits were queried and dichotomized:
1) less or more than 6 hr of daily sleep, 2) taking more or less than 30 min to fall asleep (Difficulty
initiating sleep; DIS), 3) awakening during sleep more or less than 3 times/wk (Difficulty maintaining
sleep; DMS), 4) early morning awakening more or less than 3 times/wk (EMA), 5} definitely/somewhat
difficulty waking up or not, ) sleeping very poorly/not so well at night or not, 7) definitely/somewhat
insufficient nightly sleep or not, and 8) difficulty in breathing during sleep more than once/week or
less. Occupational injury was assessed by asking subjects ‘Have you ever been injured during vour
work, including minor scratches and cuts (Yes/No)?' Both sleep and injury were assessed over the
previous one year period. One-third of workers answered that they had experienced injury. Workers
with sleep features of DIS, sleeping poorly at night, insufficient sleep, and insomnia had a significantly
higher prevalence for injury after adjusting for multiple confounders. The findings suggest that poor
nocturnal sleep habits are associated with self-reported occupational injury.

'National Institute of Industrial Health; *National Institute for Occupational Safety and Health, USA;
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‘Department of Nursing, School of Health Sciences, Ibaraki Prefectural University of Health Sciences;
‘Department of Public Health and Occupational Medicine, Graduate School of Medicine, Universily of
Tokyo; *Department of Educational Psychology, Tokyo Gakugei University;, *Ota Regional Occupational
Health Center

Association of sickness absence with poor sleep and depressive symptoms in
shift workers

Akinori Nakata’, Takashi Haratani', Masaya Takahashi', Norito Kawakami?, Heihachiro Arito’, Fumio

Kobayashi®, Yosei Fujioka’, Satoe Fukui'*, Shunichi Arakd’

Chronobiology International 21, 899-912, 2004.
A cross-sectional study was conducted to evaluate the contribution of daily sleep habits and depressive
symptoms to sickness absences of shift workers. A self-administered questionnaire that solicited
answers about sleep, symptoms of depression, sickness absence, diseases/injuries, and lifestyle factors
was submitted to a sample of 522 rotating shift workers between the ages of 18-59 {mean 27) yrs of an
electric equipment manufacturing company. The seven features of sleep queried were daily hours of
sleep, time to fall asleep, awakening during sleep, early morning awakening, sleep well at night,
sufficiency of sleep, and excessive daytime sleepiness at work. The responses were assessed over the
subject’ s previous 1-yr period. Each sleep feature, except daily sleeping hours, was dichotomized by
the following responses: (1) taking more than 30min to fall asleep (difficulty initiating sleep; DIS), (2}
awakening during sleep almost every day (difficulty maintaining sleep; DMS), (3) early morning
awakening almost every day (EMA), (4) sleeping very poorly or not so well at night, (5) definite or
somewhat insufficient nightly sleep, and (6) excessive daytime sleepiness at work almost every day
(EDS). Depressive symptoms were assessed using the Center for Epidemiologic Studies Depression
(CES-D) scale. Sickness absence was calculated by asking subjects “How many days in total have you
been absent from work due to sickness, including paid vacation, in the last 1-yr period?” The responses
were divided into three groups that included no (0 days) sickness absences (reference group, n=235
subjects), 1 to 4 days (shortterm, n=199 subjects), and 5 days or more (long-term, n = 88 subjects).
Compared to the prevalence of sleep features of the reference group, workers with shortterm absence
showed a significantly higher prevalence of EMA with an odds ratio (OR) of 5.3, 95% confidence interval
(CD) 1.3-22.0. Long-term absence was significantly associated with DMS (OR = 2.1, 95%CI 1.0-4.6), EMA
(OR = 5.6, 95%CI 1.0-28.7), sleeping poorly at night (OR= 2.6, 95%CI 1.4-5.0), and high depressive
symptoms (OR = 2.0, 95%CI 1.0-3.7) according to the CES-D score of >16, after adjusting for multiple
confounding variables. These data point to an association between both the parameters of poor sleep
and symptoms of deep depression when self-reported sickness absence is frequent. The association is
particularly strong with long-term absence in male shift workers.

!National Institute of Industrial Health; 2Okayama University Graduate School of Medicine and Dentistry,

Hygiene and Preventive Medicine; *Department of Health and Psychosocial Medicine, Aichi Medical

University; ‘Department of Public Health and Occupational Medicine, Graduate School of Medicine,

University of Tokyo, *Japan Society for the Promotion of Science

Job stress, social support, and prevalence of insomnia in a population of
Japanese daytime workers
Akinori Nakatal, Takashi Haratani', Masayae Takahashi!, Norito Kawakami?, Heihachiro Arito!, Fumio
Kobayashi®, Shunichi Araki
Social Science and Medicine 59, 1719-1730, 2004.
To clarify the relationship between perceived job stress, social support and prevalence of insomnia in
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Japanese daytime workers, 1161 male white-collar employees of an electric equipment manufacturing
company (age, 23-60 years, mean age of 37.0) were surveyed by means of a mailed questionnaire.
Perceived job stress was evaluated with the Japanese version of the generic NIOSH job stress
questionnaire. Insomnia was diagnosed if workers had at least 1 of 3 types of symptoms on an almost
nightly basis. The symptoms were (1) taking more than 30 min to fall asleep (Difficuilty Initiating Sleep,
DIS), (2) difficulty in maintaining sleep (DMS), or (3) early morning awakening (EMA). The overall
prevalence of insomnia was 23.6% and the prevalences of the three subtypes were 11.3% for DIS, 14.2%
for DMS, and 1.5% for EMA. Workers with high intragroup conflict (OR 1.6), high job dissatisfaction
(OR 1.5), and high symptoms of depression (OR 2.0) {(CES-D >= 16) had a significantly increased risk
for insomnia after adjusting for multiple confounding factors. Low employment opportunities, physical
environment and low coworker support also were weakly associated with risk for insomnia among
workers. Furthermore, high depressive symptoms significantly increased the risk of DIS (OR 2.4).
Therefore in white-collar male daytime workers, psychological job stress factors such as interpersonal
conflicts with fellow employees, job satisfaction, and social support were independently associated with
a modestly increased risk of insomnia that included three different subtypes that were considered to be
defining for the disorder. ‘

‘National Institute of Industrial Health; *Okayama University Graduate School of Medicine and Dentistry,

Hygiene and Preventive Medicine; *Department of Health and Psychosocial Medicine, Aichi Medical

University

Lymphocyte subpopulations among passive smokers .
Akinori Nakata!, Takeshi Tanigawa®, Shunichi Araki’, Susumu Sakurai®, Hiroyasu Iso!
Journal of American Medical Association (JAMA) 291,1699-1700, 2004.

Passive exposure to environmental tobacco has been reported to be a risk factor for coronary heart
disease (CHD), a relationship that may be mediated by chronic inflammation. Although an increase in
memory and total CD4+ lymphocyte subpopulations of white blood cells (WBCs) in the blood of
smokers has been documented, and an elevated WBC count is an independent risk factor for
atherosclerotic vascular disease, a direct association between chronic exposure to passive smoking and
immune status remains to be proven. We examined a sample of Japanese men to study the effects of
passive and active smoking on lymphocyte subpopulations and WBCs. Methods. In 1997, we recruited a
total of 670 of 783 (85.6%) healthy male workers (mean age, 36 years) in an electric power plant for our
study. The plant did not contain any known hazardous chemicals that could affect immunological
function. After providing written informed consent, participants were classified as current smokers
(n=363), former smokers who had quit at least 1 year prior to recruitment (n=154), or never smokers
(n=153). To determine passive smoking status for former and never smokers, we asked, “Does anyone
who is close to you, either at work or at home, smoke cigarettes heavily?” Participants who answered
“yes” were classified as passive smokers. We also assessed age, body mass index, alcohol
consumption (1, non drinker; 2, occasional; 3, average intake of ethanol < 69g/day, but not daily; 4,
average intake of ethanol ? 69g/day, but not daily; 5, drinkers with average intake < 69g/day; and 6,
drinkers with average intake ? 69/day); and frequency of regular exercise (1, not regular; 2, 0 to 1
time/week; and 3, ? 2 times/week). Blood samples for immune parameters including lymphocyte
subpopulations and WBCs were collected one the questionnaire was completed. We assessed the
relationship between smoking status and immune function with multivariate analysis of covariance
controlfing for the above variable. We used the Scheffe method to compare P values for individual
comparisons between groups. Because our academic institution did not have an institutional review
board for epidemiologic studies at the time of this study was initiated, our protocol was instead reviewed
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and approved by the power plant’ s Committee of Safety and Health, which represented the labor
union, workers, and the employer, and occupational health staff of the power plant. Results. Compared
with current smokers, the counts of most lymphocyte subpopulations and total WBCs were significantly
lower among former smokers and never smokers. Among never smokers, however, the counts of most
lymphocyte subpopulations and WBCs were significantly higher in those exposed to passive smoking.
Comment. Passive may be related to an increase in a number of lymphocyte subpopulations. Such
immune alteration may accelerate intravascular tissue damage and increase the long-term risk of CHD.
'National Institute of Industrial Health, ‘Departinent of Public Health Medicine, University of Tsukuba;
*Department of Laboratory Medicine, University of Tokyo Hospital

Effect of Lipopolysaccharid (LPS) Injection on the Immune Responses of
LPS-Sensitive Mice
Yasuaki Ogikubo', Mari Norimatsu?, Yoshimasa Sasak’ i, Akinori Yasuda®, Junzo Saegusa® and Yutaka
Tamura's
Journal of Veterinary Medical Science 66, 1189-1193, 2004.
The effect of lipopolysaccharide (LPS) on humoral and cell-mediated immunity was assessed using LPS-
sensitive C3H/HeN mice. A single injection of LPS significantly decreased the anti-sheep red blood cells
(SRBC) antibody titers, but not the number of anti-SRBC antibody producing spleen cells. In contrast,
double LPS injection did not significantly decrease the anti-SRBC titers and even increased the number
of anti-SRBC antibody producing spleen cells. Similarly, single LPS injection significantly suppressed the
swelling of the footpad, but double LPS injection caused milder suppression, These results suggest that
a difference in the level and timing of exposure to LPS may influence the immune response to infection
or vaccination
! National Veterinary Assay Laboratory; * Institute for Animal Health; ° National Institute of Industrial
Health; * Department of Veterinary Public Health, School of Veterinary Medicine, Rakuno Gakuen
Universily

Comparative Investigation of Several Sperm Analysis Methods for Evaluation of
Spermatotoxicity of Industrial Chemical: 2-bromopropane as an Example

Katsumi Ohtani'*, Shigeru Yamazaki?, Hisayo Kubota', Muneyuki Miyagawa', and Junzo Saegusa’

Industrial Health 42, 2197225, 2004.
Reproductive toxicity of 2-bromopropane (2BP), a substitute for ozone layer-depleting chloro-
fluorocarbon, was found among the workers in an electronics factory in Korea in 1995. Furthermore the
importance of testicular toxicity has been realized since the problem of endocrine disruptors arose all
over the world, but manual methods must rely on subjective assessment. Recently, computer-assisted
sperm analysis (CASA) was proposed but this system requires vast investment. We then investigated
the applicability of the MTT method with a microplate and sperm quality analyzer (SQA) as simple,
rapid, and economic instrumental methods for the examination of sperm quality in rats, comparing it
with the manual microscopic method and CASA. Epididymal fluid derived from male F344/N Slc
(Fischer) rats intraperitoneally injected with 2BP in the dose range of 125-1000 mg/kg/day twice a week
(total 8 times) were examined by these methods as a model experiment. Sperm count measured by the
manual method and CASA in the epididymal fluid, absorbance by the MTT method and sperm motility
index value by the SQA method were significantly lower in the 2BP 1000 mg/kg administered group
than in the control group. This result suggests that the MTT method can detect oligospermia, With the
microplate and microplate reader, the efficiency of detection becomes much better. Sperm analyses by
the MTT method with the microplate reader and the SQA method are available for reproductive toxicity
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study in rats.

‘National Institute of Industrial Health; *Showa University.
Positive coping up- and down-regulates in vitro cytokine productions from T cells
dependent on stress level

Shotaro Sakami*?, Masaharw Maeda®, Takayuki Maruoka®, Akinori Nakata’, Gen Komaki®, Noriyuki

Kawamura®®

Psychotherapy and Fsychosomatics 73,243-251, 2004.
BACKGROUND: Specific coping styles have been shown to modulate stress-induced immune
alterations and influence actual health outcomes. This study examined the effects of stressors and
coping styles on human T-cell subpopulations and in vitro cytokine production using a cross-sectional
design. METHODS: Seventy-one men (18-60 years old) were asked to complete a self-administered
questionnaire that evaluates quantitative workload, mental demand and coping styles. The numbers of
T-cell subpopulations and concentrations of interferon-gamma (IFN-gamma) and interleukin-4 (IL-4)
after stimulation with phytohemaglutinin were measured. RESULTS: Positive and negative coping were
negatively related to IL4 and the number of CD4+ cells, respectively. Interactions between positive
coping and mental demand significantly affected the number of CD8&+ cells, IFN-gamma, 114 and the
IFN-gamma/IL-4 ratio. Among men reporting high mental demand, positive coping was related to
increased IFN-gamma and IFN-gamma/IL4. Among men reporting low mental demand, positive coping
was related to a decreased number of CD8+ cells and lower concentrations of IFN-gamma and IL-4.
Analyses adjusting for the numbers of CD3+ and CD8+ cells revealed that the interactive effects of
positive coping and mental demand on cytokine levels were attributable to the changes in T-cell function
rather than the number of T cells. No modulating effect of anxiety on the associations of stressors and
coping with immune function was observed. Depressive symptoms slightly, though not significantly,
modulated the association of negative coping and the number of CD4+ cells, CONCLUSIONS: From the
perspective of immunology, optimal stress characteristics were determined by an individual’ s coping
styles, with positive coping being associated with stress-induced changes in the number of CD8&+ cells
and in vitro cytokine production from T cells. Our findings suggest that it is important to consider the
interactive effects of the complexity of work and the individual coping style in stress management.

Department of Immunology, National Institute of Neuroscience, National Center of Newrology and

Psychiatry;

2Department of Public Health, University of Tokyo, *Department of Neuropsychiatry, Kurume University

School of Medicine; ‘National Institute of Industrial Health; *Department of Psychosomatic Research,

National Institute of Mental Health, National Center of Neurology and Psychiatry

Musculoskeletal complaints and psychosocial risk factors among Chinese
hospital nurses

Derek R. Smith!, NingWei??, Li Zhao® and Rui-ShengWang'

Occupational Medicine 54, 5737582, 2004.
Musculoskeletal complaints represent a common occupational problem for health care workers
throughout the world, Despite their sizeable numbers, however, few epidemiological studies have
investigated musculoskeletal complaints among Chinese hospital nurses. To assess the prevalence of,
and risk factors for, musculoskeletal complaints among hospital nurses in mainland China. A total of
282 female, registered nurses were surveyed (92% response rate) using a modified Chinese-language
version of the Standardized Nordic Questionnaire. Body sites were divided into the neck, shoulder,
upper back and lower back regions. The 12 month period-prevalence of musculoskeletal complaints at
any of the four regions was 70%. The lower back was the most commonly reported body site (56%),
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followed by the neck (45%), shoulder (40%) and upper back (37%). High mental pressure, boring or
tedious tasks and limited work support were identified as significant risk factors (adjusted odds ratios:
1.79-2.52) .No correlations were found
between manual handling or perceived physical exertion and increased reporting of musculoskeletal
complaints. This study has shown that musculoskeletal complaints are prevalent among Chinese
hospital nurses. The correlation with various psychosocial factors is also consistent with evidence
from other countries.
'National Institute of Industrial Health; *Department of Medical Psychology, and *Third Teaching Hospital,
Hebei Medical University, China.

Needlesticks and Sharps Injuries Among Chinese Hospital Nurses

Derek R Smith', Ning Wei?, Rui-Sheng Wang!

Advances in Exposure Prevention 7 (1), 2004.
In this study, we found nurses who indicated their departments were understaffed were 7.6 times more
likely to have incurred a NSI (needlestick and sharp injury) than nurses who said their departments
were adequately staffed (odds ratio 7.6, 95% confidence interval 2.5-33.3, P = 0.001). In the hospitals we
surveyed, a “mixed shift” comprised one day shift, followed by one night shift, followed by a day off.
Nurses working mixed shifts were 3.5 times more likely to have sustained a NSI than those who did not
(OR 3.5, 95% CI 1.4-9.0, P = 0.007).
Nurses working in the gynecology department were only 0.3 times as likely to report an NSI as nurses
in other areas (OR 0.3, 95%CI 0.1- 0.9, P = 0.033). However, the meaning of this finding is difficult to
ascertain; it may simply reflect differences in reporting behavior between gynecology and other
departments. Overall, our research supports previous studies that found a correlation between NSIs and
low staffing and/or worker morale.
Our data also support the notion that NSIs do not simply occur at random among nursing staff.

"National Institute of Industrial Health; *Third Teaching Hospital, Hebei Medical University, China.

Musculoskeletal Disorders among Professional Nurses in Mainland China

Derek R. Smith', NingWei?,, Lin Kang® and Rui-ShengWang’

Journal of Professional Nursing,20, 390-395, 2004.
Although musculoskeletal disorders represent a significant occupational issue for professional nurses
worldwide, few epidemiological studies have been conducted in mainland China. Therefore, we
investigated 180 nurses (84.1 percent response rate) from a teaching hospital in Shijiazhuang, Hebei
Province, using a previously validated, selfreporting musculoskeletal disorder survey. The overall
prevalence of musculoskeletal disorders was 70.0 percent, with individual categories reported as
follows: lower back (56.7 percent), neck (42.8 percent), shoulders (38.9 percent) and upper back (38.9
percent). Period pain was shown to increase the risk of musculoskeletal disorders 23.8 times (odds
ratio [OR] 23.8; 95 percent confidence interval [CI], 4.3-189.1; P =0.008). Excessive mental pressure
incurred a 10.5fold risk increase (OR 10.5; 95 percent CI, 2.2-67.5; P =0.0058). Interestingly, occasional
consumption of alcoholic drinks reduced the risk of musculoskeletal disorders 10fold (OR 0.1; 95
percent CI, 0.01-0.4; P =0.0046), as did working in the gynecology department (OR 0.1; 95 percent CI,
0.01-0.7, P =0.0240). Overall, our study showed that musculoskeletal disorders are common among
nursing professionals in mainland China and represent an important occupational issue for this Asian
demographic.

"National Institute of Industrial Health; *Department of Medical Psychology; *Third Teaching Hospital,

Hebei Medical University, China.
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Work Environment and Hand Dermatitis among Nurses in a Chinese Teaching
Hospital

Derek R. Smith!, NingWed?, Lin Kang® and Rui-ShengWang'

Environmental Health and Preventive Medicine 9, 181-184, 2004.
Objective: The aim of this study was to investigate the effects of the working environment on hand
dermatitis (HD) prevalence among nurses in a Chinese teaching hospital. Methods: We utilised a
previously validated, selfreporting survey which was translated into Chinese. Results: The prevalence
of HD among nurses was 18.3%, although this rate varied between departments, ranging from 9.4% in
gynecology to 26.7% in intensive care (P for Trend=0.3167). Logistic regression indicated that wet work
was the most important HD risk factor, with a 9-fold increase (OR 9.0, 95%CI 1.2?74.9, P=0.0342).
Allergic disease was also related to HD, with a 4.6-fold increase noted (OR 4.6, 95%CI 1.4?15.0,
P=0.0096). Conclusions: Overall, the prevalence of HD among Chinese hospital nurses appears to be
less than that of their foreign counterparts. Nevertheless, the burden of this disease does seem to vary
with respect to department of employment within the hospital.

!National Institute of Industrial Health; 2Department of Medical Psychology, and *Third Teaching Hospital,

Hebei Medical University, Ching,

Musculoskeletal disorders among Chinese nursing students; results from a pilot
study

Derek R. Smith', NingWei?, Rui-Xia Zhang® and Rui-ShengWang'

Ergonomics Australia 18,18-22, 2004.
Although nursing students may be affected by Musculoskeletal Disorders (MSD), no research from
Mainland China has yet been published in the English-language literature. Therefore, we investigated
MSD among students within a typical Chinese nursing school using a questionnaire survey. By location,
lower back MSD was the most common condition, affecting 28.1%. This was followed by MSD of the feet
(19.3%), neck (15.8%), knee (12.3%), shoulder (8.8%), wrist (8.8%), upper back (7.0%) and upper legs
(5.3%). The period-prevalence of any MSD over the past 7-days was 31.6%, and over the past twelve
months 49.1%. Students reporting an MSD within the previous seven days were more likely to report an
MSD occurring in the previous twelve months (OR 6.0, 95%CI 1.7 - 25.1, P = 0.0079). Depression was
found to increase the risk of any twelve month MSD nine times (OR 9.0, 95%CI 1.6 - 74.7, P = 0.0198}, as
too, increasing BMI (OR 11.9, 95%CI 1.3 - 142.3, P = 0.0357). Interestingly, undertaking regular exercise
reduced the twelve month MSD risk among students within our investigation (OR 0.1, 95%CI 0.02 - 0.5,
P = 0.0090}). Overall, this pilot study provides some interesting ergonomics data regarding Chinese
nursing students, for what appears to be the first time,

'National Institute of Industrial Health, *Department of Medical Psychology; *Third Teaching Hospital,

Hebei Medical University, China.

Epidemiology of hand dermatitis among rural nursing students in mainland
China: results from a preliminary study

Derek R Smith', Ning Wei?, Rui-Xia Zhang**, Xiao-Hong Lian®, and Rui-Sheng Wang'

Rurai and Remote Health 4 (online), n0.270, 2004.
Although Hand Dermatitis (HD) is known to affect nursing students worldwide, no studies of this
nature have yet been conducted among their Chinese counterparts. Therefore, we conducted a
preliminary study of female students from both grades of a hospital-based nursing school in Hebel
Province, China. There were 27 students from the 2nd year (47.4%) and 30 from the 3rd year (52.6%).
HD prevalence fell from 29.6% in the 2nd year to 13.3% in the 3rd year and averaged 21.1% across both
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grades. Systemic allergic disease among family members was found to be statistically associated with
HD (P < 0.05). Overall, our pilot study showed that HD probably affects Chinese nursing students at
rates similar to that of their Japanese counterparts, but higher than other investigations from Germany,
Holland and Australia. The identification of familial allergic disease as a possible risk factor for HD was
also novel. Nonetheless, this investigation was conducted as a preliminary investigation, and as such,
our results need to be treated with caution. Further research is recommended to more carefully
elucidate the prevalence of HD among larger groups of Chinese nursing students.

!National Institute of Industrial Health; *Department of Medical Psychology; *School of Nursing; ‘Third

Teaching Hospital, Hebei Medical University, China.

Post-lunch nap as a worksite intervention to promote alertness on the job

Masaya Takahashi', Akinori Nakata', Takashi Haratani', Yasutaka Ogawa’, and Heithachiro Arite?

Ergonomics 47, 1003 ? 1013, 2004.
A worksite study was conducted to examine whether a 15min nap during a postlunch rest period would
affect subsequent alertness, performance, and nocturnal sleep in eight factory workers under a 3-week
protocol. Subjects were asked to take the nap at 12:30 h on a reclining chair during the nap week, and to
remain awake during the no-nap week. The order of these 2 weeks was counterbalanced between the
subjects. During the third, follow-up week, each subject determined whether or not she/he would nap.
Alertness on the job and nocturnal sleep were assessed using a sleep diary. Wrist activity was also
recorded during sleep at night. Choice reaction time task (RT) was performed at 10:00 and 15:00 h
every day of the nap week and every other day of the no-nap and follow-up weeks. Perceived alertness
was significantly higher in the afternoon after nap than after no nap at the end of the week. Similar
effects were observed during the follow-up week where almost half of the subjects napped. No
significant differences between the three weeks were found for RT performance or nocturnal sleep.
Workers’ attitudes toward the nap were favourable. Although further intervention research is
required, our results suggest that post-lunch napping may have the potential to promote daytime
alertness at work.

'National Institute of Industrial Health; *Japan Bioassay Research Center.

Measurement of Human Body Surface Vibrations Induced by Complex
Low-frequency Noise Composed of Two Pure Tones

Yukio Takahashi', Setsuo Maeda'

Journal of Low Frequency Noise, Vibration and Active Control 22, 2097223, 2003.
To clarify the mechanical responses of the human body to airborne vibrations, six male subjects were
exposed to eight kinds of low-frequency noise stimuli: airborne white noise, two pure tones (31.5 and 50
Hz), and five complex noises composed of pure tones. The vibrations induced on the body surface were
measured at five locations: the forehead, the right and left anterior chest, and the right and left anterior
abdomen. It was found that the vibration acceleration levels of both the 31.5- and 50-Hz components in
the chest vibration increased as an approximately linear function of the sound pressure levels of each
corresponding frequency component in the noise stimulus. No clear interference was found between
the 31.5- and 50-Hz components in the chest vibration. Similar characteristics were also found in the
vibrations induced at the forehead and abdomen. These findings suggest that within the limited range of
frequency and sound pressure level used here, the human body acts as a mechanically linear system in
response to airborne vibrations induced by complex low-frequency noise.

!National Institute of Industrial Health
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An Improved Gold Amalgam Method for Measurement of Mercury Vapor in the
Workplace

Mitsutoshi Takayva' and Norikiko Kohyama'

Journal of Occupational and Environmental Hygiene, 1:D75-D79, 2004,
In present study, analytical method for mercury vapor in the workplace air based on gold amalgam
collection was evaluated and compared to AnasorbR C300 which is based on air oxidation catalyst. The
air oxidizing mercury collection method has been widely used as mercury analysis for measurement of
personal exposure in workplace. This method is now prepared as an ISO method as ISO 17733.
Although, the gold amalgam method has excellent ability, e. g. higher sensitivity and easier operation
than the air oxidizing mercury collection method, there has been a few applications to workplace.
In a battery factory where workers have treated zinc amalgam, the gold amalgam method and air
oxidizing mercury collection method were simultaneously carried out. It was revealed that the mercury
concentration in the workplace was 0.0001mg/m3. The results obtained by the both methods were the
same each other when the sampling were done for 3.5h sampling, However, in the case of short-term
sampling, 15 and 30minutes, the amount of collected mercury was below the quantitative limit of air
oxidizing mercury collection method but was enough for the gold amalgam method.
Based on these results, present paper describes the cases which should be taken into consideration
whether a gold amalgam method or air oxidizing mercury collection method are well suitable.

National Institute of Industrial Health

Association of lymphocyte sub-populations with clustered features of metabolic
syndrome in middle-aged Japanese men

Takeshi Tanigawa', Hiroyasu Iso', Kazumasa Yamagishi!, Isao Murak!, Noriyuki Kawamura?, Akinori

Nakata®,

Susumu Sakurat’, Tetsuya Ohira®, Takashi Shimamoto®

Atherosclerosis 173, 295-300, 2004.
To examine the relationship between altered cellular immune status and clustered features of the
metabolic syndrome, we measured body mass index (BMI), serum concentrations of high-density
lipoprotein-cholesterol, triglycerides, fasting plasma glucose, and blood pressure levels as well as
differential leukocyte counts and lymphocyte sub-populations among 439 apparently healthy Japanese
men aged 35-60 years. The components of the metabolic syndrome were defined based on the following
criteria: BMI >/=25.0 kg/m(2), fasting plasma glucose >/=6.11 mmol/l, systolic blood pressure >/=130
mmHg and/or diastolic blood pressure >/=85 mmHg, high-density lipoprotein (HDL)-cholesterol <1.03
mmol/l, and fasting triglyceride >/=1.69 mmol/l. Counts of total leukocyte, total lymphocyte, CD3 + T
cell, CD4 + T cell, and CD4 + CD45R0O + T cell significantly correlated with the number of components
of the metabolic syndrome (0, 1, 2, and 3+) after adjustment for age and smoking status. These findings
were more evident among smokers than among non-smokers. The counts of total leukocytes, total
lymphocytes and more specifically memory (CD4 + CD45RO + T) cells were elevated with clustered
features of the metabolic syndrome in middle-aged men, which suggest the involvement of altered
cellular immune status in the pathogenesis of atherosclerosis.

‘Department of Public Health Medicine, University of Tsukuba; *Division of Psychosomatic Research,

National Institute of Mental Health; *National Institute of Industrial Health; ‘Department of Laboratory

Medicine, University of Tokyo Hospital, *Osaka Medical Center of Health Science and Promotion
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Relationships of differential leukocyte and lymphocyte subpopulatlons with
carotid atherosclerosis in elderly men

Takeshi Tanigawa', Akihiko Kitamura?, Kazumasa Yamagishi', Susumu Sakurai®, Akinori Nakata’,

Hitoshi

Yamashiia®, Shinichi Sato?, Tetsuya Ohira®, Hironari Imano?, Takashi Shimamoto?, Hiroyasu Iso!

Journal of Clinical Immunology 23, 469-476, 2003.
To examine the relationship between systemic immune status and carotid atherosclerosis in elderly
men, differential leukocyte counts and lymphocyte subpopulations were measured in 557 apparently
healthy Japanese men aged 60-75 years. Each individual also underwent high-resolution
ultrasonography for measurement of intima-media thickness (IMT) of the common carotid arteries. The
increased numbers of circulating lymphocyte subpopulations, including memory T cells
{CD4+CD45R0O+T cells) and late-phase activated B cells (CD19+CD80+B cells) correlated significantly
and positively with the mean IMT of the common carotid artery after adjustment for age, smoking, and
other cardiovascular risk factors. The positive associations of CD19+CD80+B and CD4+CD45RO+ T cell
counts with mean IMT were more evident among nonsmokers, hypertensives, and men with lower
HDL-cholesterol levels. The present epidemiological study provided the evidence that alterations in
lymphocyte subpopulations, in particular memory T cells and late-phase activated B cells concur with
carotid atherosclerosis among free-living elderly men.

Department of Public Health Medicine, University of Tsukuba; *Osaka Medical Center of Health Science

and Promotion; *Central Laboratory, University of Tokyo Hospital; ‘National Institute of Industrial Health;

STsukuba College of Technology Clinic

Naive CD4+CD45RA+ T cell subpopulation is susceptible to various types of
hazardous substances in the workplace ‘

Takeshi Tanigawa’, Hideto Takehashi?, Akinori Nakata®

International Journal of Inmunopathology and Pharmacology 17, 109-114, 2004.
To find the most susceptible lymphocyte subpopulation with exposure to various occupational
hazardous substances, we reanalyzed our previous data. We measured T, B and natural killer (NK) cell
subpopulations by means of flowcytometry among workers who were exposed to aromatic amines,
chromate, mercury lead and organic-solvents. The exposed/non-exposed ratio was defined as the mean
value of the absolute number of lymphocyte subpopulations in the exposed workers divided by the
corresponding value of the non-exposed control group in 5 studies reported previously by us. The ratio
of CD4+CD45RA+ T cells in all the exposed groups examined in this study was less than 1.0, and the
mean of these ratios was 0.77, which was the lowest among lymphocyte subpopulations examined. The
mean ratio was 1.06 for CD4+CD29+ T cells, 0.91 for CD4+ T cells , 0.99 for CD8+ T cells, 0.93 for CD3+
T cells, 0.99 for CD19+ B cells, 0.96 for CD57-CD16+ NK cells, 0.82 for CD57+CD16+ NK cells, 1.25 for
CD57+CD16- NK cells and 0.89 for total lymphocytes.
With regard to the difference between exposed and non-exposed workers The estimated overall
difference in the mean absolute number of CD4+CD45RA+ T cell subpopulation between exposed and
non-exposed workers among five studies was ?135 (99% confidence interval, CI:(-194, -75)) cells/mm3
(p<0.01). In conclusion, naive (CD4+CD45RA+) T cell subpopulation was the most susceptible to the
effects of various toxic substances as compared with other lymphocyte subpopulations. This lymphocyte
subpopulation may be useful for monitoring immune system of workers exposed to various types of
substances in the workplace.

'‘Department of Public Health Medicine, University of Tsukuba, *Institue of Community Medicine, University

of Tsukuba; *National Institute of Industrial Health
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Effects of Static Load on the Weight and Protein Content in the Leg Muscles of
the Mouse: a Simulation of Prolonged Standing in the Workplace

Satoru UEN(O!, Kazuhito YOKOYAMAZ, Makoto OKUNCF, Ruisheng WANG!, Yosei FUJIOKA®, Yasuki

KOBAYASHF

Industrial Health 42,401-407, 2004.
To simulate the effects of prolonged standing in the workplace on the leg muscles, we subjected mice to
centrifugation for 6 weeks. The absolute wet weight of leg muscles and internal organs of mice were
measured after exposure to 3G by centrifugation for 6 weeks and at 2 weeks after removal of
centrifugation. The weight of the soleus muscle (antigravity muscle) significantly increased after 6-week
exposure to centrifugation, but it decreased to its control weight 2 weeks after removal of centrifugation,
In contrast, the wet weights of the anterior tibial muscle, liver, and kidneys of mice cenirifuged for 6
weeks were significantly lower than those of the control mice; they had returned to control levels 2
weeks after removal of centrifugation. It was therefore suggested that prolonged standing enlarged the
leg muscles but its effect did not last for a long period of time after stopping prolonged standing.
Western blot analysis of proteins extracted from the soleus muscle showed that vinculin and ?-actinin in
the centrifuged mice increased slightly, but there were no differences in the heat shock protein 70
(HSP70) and desmin levels between the centrifuged mice and control mice. No difference in HSP 70
suggested that muscle damage did not exist after 6 weeks centrifugation.

‘National Institute of Industrial Health; *Department of Public Health and Preventive Medicine, School of

Medicine, Mie University; *Department of Life Sciences, Graduate School of Arts and Sciences, The

University of Tokyo, ‘Department of Public Health and Occupatwnal Medicine, Graduate School of

Medicine, The University of Tokyo.

Health Effects of Exposure to Ethylene Glycol Monoethyl Ether in Female
Workers
Rui-Sheng Wang', Megumi Suda’, Xing Gao®, Bingling Wangz Tamie Nakajima® and Takeshi Honma'
Industrial Health 42, 447451, 2004.
Ethylene glycol monoethyl ether (EGEE) is a solvent commonly used in industry. To find the heailth
effect of the solvent exposure in women, we did an investigation on 32 female workers exposed to EGEE
in factories manufacturing photopolymer sensitization plate, and 20 subjects working in the same
companies without potential exposure to the sclvent. The mean age was 35.0 and 33.9 yr in the two
groups, respectively. The mean concentration of the urinary metabolite (ethoxyacetic acid) was 120.87
mg/g creatinine (geometric mean) in the exposed group, and 2.71 mg/g creatinine in the control group.
Average RBC count and hemoglobin levels were normal in both groups. However, there were 2 subjects
in the exposed group with an RBC count and hemoglobin concentration slightly lower than the
standard. Out of 20 controls, 5 subjects reported irregular menstruation, and in comparison, 4 out of 32
exposed females had the same complaint. The most common health complaints were dizziness and
swelling of the legs, with the same frequencies seen in both groups.
Overall, our study suggests that although female workers were exposed to high concentrations of
EGEE, subsequent health problems possibly due to such exposure were not significant.
‘National Institute of Industrial Health; *Beifing Center of Disease Conirol and Prevention, China; *Nagoya
University Graduate School of Medicine, Japan.

Ultraviolet irradiation increases the sensitivity of cultured human skin cells to

cadmium probably through the inhibition of metallothionein gene expression
Hirotomo Yamada', Mie Murata', Kaoru Suzuki' and Shinji Koizumi!
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Toxicology and Applied Pharmacology 200, 251-257, 2004.
We previously developed an apparatus that can irradiate cultured cells with monochromatic ultraviolet
(UV) rays to exactly asses the biological effects of UV components on mammalian cells. Using this
device, we studied the effects of UV in and near UVB region on the general as well as specific protein
synthesis of the human skin-derived NB1RGB cells. We found that Cd-induced synthesis of
metallothioneins (MTs), which are the proteins involved in the protection against heavy metals and
oxidative stress, is inhibited by UV at 280 nm more extensively than total protein synthesis. Such an
inhibition was observed when MTs were induced by different inducers such as Cd, Zn and
dexamethasone in three human cell lines indicating that it is not an event specific to a certain inducer or
certain cell type. By contrast, UV at 300 nm or 320 nm showed only a marginal effect. UV at 280 nm was
likely to block MT gene transcription because Cd-induced increase of MT mRNA was strongly inhibited
by irradiation. Cd induction of 70-kDa heat shock protein mRMA was alse inhibted by UV irradiation,
suggesting that the expressions of inducible genes are commonly sensitive to UV. Furthermore, we
observed that the irradiation of UV at 280 nm renders NB1RGB cells extremely susceptible to Cd
probably due to the reduced MT synthesis. These observations strongly suggest that UV at 280 nm
severely damages cellular inducible protective functions, warning us of a new risk of UV exposure.

!National Institute of Industrial Health.

World at work: Manufacturing “Tatami” mats in China
G-B Xiao', Kenji Morinaga?, R-Y Wang®, X Zhang®, Z-H Ma’
Occup Environ Med 2004, 61, 372-373, 2003.
Tatami matting produced from rush is used in almost all households in Japan. Now, most matting
products are imported from China. Rush cultivation and processing began in the 1980s in China, being
introduced from Japan. In 1999, the cultivation area had increased to 5980 hectares, and exports of
matting to Japan were 45,000 metres in a local area of China. Chinese researchers have recently found
some serious occupational hazards in the industry.
In the late 1990s, it was found that workers were heavily exposed to dust from the mud during the
process in the rush matting enterprises in China. The geometric mean of total dust concentration in the
workplace was 20.00 mg/m3, and that of respirable dust was 8.22 mg/m3. The content of free silica in
the worksite sedimentation dust was 25.6% on average. Among 661 workers who underwent chest x—
ray examination, the prevalence of small opacities of profusion category more than 1/0¢ was 2.57%.
'Ningbo Municipal Agency for Public Inspection; *National Institute of Industrial Health, *Health Bureau of
Ningbo, *The Academy of Medical Sciences; *Ningbo Munincipal Centre for Disease Control and Prevention

Effects of urbanization, economic development, and migration of workers on
suicide mortality in Japan

Akiko Otsua'd, Shunichi Araki**, Ryoji Sakata'?, Kazuhite Yokoyamaa'® and A. Scott Voorheesa®

Social Science & Medicine 58, 1137-1146, 2004.
The relationships between male or female age-adjusted suicide mortality and social life factors for all 47
Japanese prefectures in 1980, 1985 and 1990 were investigated by stepwise multiple regression analysis
after classification of 20 social life indicators by factor analysis. During this period, Japan experienced
the second economic crisis (the so-called secondary oil crisis) in 198071983 and economic prosperity
(bubble economy) in 1986-1990. In all the three years, male suicide mortality was significantly related
inversely to the urbanization and economic development factor, the result of which was consistent with
the data in our previous study for the years 1970 and 1975. Similarly, the male mortality was positively
related to the factor of migration of workers in the three years. No factor significantly related to female
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mortality for all the three years was found. It is suggested that (1) urbanization was a major determinant
which prevented male suicide mortality during the past 20 years (1970-1990) in Japan; (2) migration of
workers became an important factor for male suicide mortality during these 10 years; and (3) female
suicide mortality was less vulnerable to social life factors for these 20 years than the male mortality.
'Department of Public Health and Occupai‘ional Medicine, Graduate School of Medicine and School of
Medicine, The University of Tokyo; *National Institute of Industrial Health; *Department of Health
Promotion and Human Behavior, Kyoto University, 4University of Tokyo, ‘Depariment of Mathematics,
Swiss Federal Institute of Technology, Lausanne, Switzerland; ‘Department of Public Health, School of

Medicine, Mie University; "Department of Environmental Hygiene, Graduate School of Engineering,
Kyoto University

Relationship between increased blood lead and pregnancy hypertension in
women without occupational lead exposure in Tehran, Iran
Mohsen Vigeh', Kazuhito Yokohama®, Maria Mazaher®, Sasan Beheshi®, Shirin Ghazizadeh®’, Tadashi
Sakai®, Yoko Morita®, Fumihiko Kitamura®, Shunichi Araki®
Arch Environ Health 59, 70-75. 2004.
This study was conducted to assess the relationship between blood lead levels and pregnancy-induced
hypertension. Participants were 110 pregnant women, of whom 55 were hypertensive, 27 = 5.6 yr of
age (mean * standard deviation) (range = 17-40 yr); the other 55 women were age- and gravidity-
matched normotensive controls. Participants were selected on the basis of their medical history and the
results of a questionnaire-based interview. Subjects were at gestational ages 37 +/- 2.5 wk (range = 30-41
wk) and were not occupationally exposed to lead. Blood samples were collected within 24 hr after
delivery, and blood lead levels were measured.
For the hypertensive cases, blood lead levels were 5.7 +/- 2 ug/dl (range = 2.2-12.6 ug/dl [0.27 +/-
0.10 g mol/l; range = 0.11-0.60 w« mol/1]), which were significantly higher than those of the control
group (ie., 4.8 +/- 1.9 uz g/dl; range = 1.9-10.6 xg/di [0.23 +/- 0.09 x mol/]; range = 0.09-0.51 ux mol/1]).
There were no significant differences in blood lead concentrations among hypertensive subjects with
proteinuria (n = 30) and those without proteinuria (n = 25). Results of this study indicated that low-level
lead exposure may be a risk factor for pregnancy hypertension.
'Department of Public Health, Graduate School of Medicine, The University of Tokyo, Department of Public
Health and Occupational Medicine, Mie University, Graduate School of Medicine; *Department of
Occupational Medicine, School of Medicine, Tehran University of Medical Sciences; ‘Department of
Obstetrics and Gynecology, School of Medicine, Tehran University of Medical Sciences; *Occupational
. Poisoning Center, Tokyo Rosai Hospital; *National Institute of Industrial Health

4. Proceedings of International Scientific Meetings

Reference vibrotactile perception threasholds on the fingertip obtained with
Malaysian healthy people using ISO 13091-1 equipment
Roshada Daud’, Setsuo Maeda?, Nur Nazmin Mustafa Kameel®, Muhamad Yunus Ripin', Norazman
Bakrun', Raemy Md Zeini', Masaharu Kido' and Kiyotaka Hignchi'
Proceedings of 12 Japan Group Meeting on Human Response to Vibration, $.99-102, 2004
The purpose of this paper is to clarify the reference vibrotactile perception thresholds (VPT) for healthy
people in Malaysia. The VPT was measured by using ISO 13091-1, equipment standard for the
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assessment of nerve dysfunction and ISO 13091-2, for the analysis and interpretation of measurement at
the fingertips. This equipment is to obtain the reference data for Malaysian people since there are no
VPT data yet. The reference VPT data need to compare with the worker’ s if it is used to diagnose of
the hand-arm vibration syndrome. The measurement is done to thirty healthy Malaysian people and
these data will be compared with the ISO 13091-2 standard equipment. None of them had prior
occupational experience operating powered hand tools or had suffered any serious injuries in upper
extremities. All the data were analyzed by using three-way ANOVA and t-test. From the comparison of
these data, it was clear that the Malaysian healthy people’ s VPT data were consistent with the
reference data of the ISO 13091-2 standard.

'Ergonomics Division, National Institute for Occupational Safety and Health; *National Institute of

Industrial Health; *Ergo Consult Sdn Bhd; ‘[ICA Project, the Capacity Building of National Institute of

Occupational Safety and Health

Reference vibrotactile perception thresholds on fingertip obatained with
Malaysian healthy people using ISO 13091-1 equipment
Roshada Daud’, Setsuo Maeda?, Nur Nazmin Mustafa Kameel®, Muhamad Yunus Ripin', Norazman
Bakrun', Raemy Md Zeini', Masaharu Kido' and Kiyotaka Higuchi’
Proceedings of 10 International Conference on Hand-Arm Vibration, p.67-68, 2004.
Occupational exposures to hand-transmitted vibration cause a variety of disorders in the fingers, hand,
and arms.
These include neurological disturbances and vascular disorders (sometimes called Raynauds’ s
phenomenon or vibration-induced white finger 1)). Fingertip vibrotactile thresholds have been used to
quantify the neuropathy and to estimate the acute physiological effects of hand-transmitted vibration
exposure. The vibration perception thresholds measurement equipment standard, 150 13091-1 2), was
used in optimizing testing procedures and interpreting vibrotactile perception thresholds. ISO 13091-2
was published to assess nerve dysfunction for analysis and interpretation of measurements at the
fingertips. Since Malaysia don’ t have any reference regarding to this measurement, this study were
carry out to find the vibrotactile perception threshold for Malaysian healthy people. The main objective
of this study is to measure the fingertip vibrotactile thresholds as to get reference data for the Malaysian
people and then will compared to ISO 13091-2 by using an implementation of ISO equipment.. This
study also is to find a comparison of vibrotactile perception thresholds for male and female.
‘Ergonomics Division, National Institute for Occupational Safety and Health; *National Institute of
Industrial Health; *Ergo Consult Sdn Bhd; ‘[ICA Project, the Capacity Building of National Institute of
Occupational Safety and Health

Sensory Nerve conduction velocities of the median, ulnar and radial nerve among
patients with vibration syndrome

M. Hirata ', H. Sakakibara® M. Abe?

Proceedings of the 9th International Conference on Hand-Arm Vibration, INRS, 5-8 June 2001, p171-175,

2004.
Objective: The present study was aimed at clarifying the effect of the vibration syndrome (VS) on the
peripheral nervous system in the three nerves in the hand. Methods: Thirty-four patients with VS due to
previous exposure to vibration and 23 age-matched controls were examined for sensory nerve
conduction velocities (SCV) in the median, ulnar and radial nerve in the hands and arms. Results: SCV
in the median nerve (the middle finger, the wrist - elbow) and ulnar nerve (the small finger, wrist ?
elbow), and the amplitudes of the median nerve (the wrist ? proximal and distal part of the middle
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finger), ulnar nerve (the wrist ? proximal and distal part of the small finger, the forearm ? the proximal
part of the small finger, the upper arm - the proximal part of the small finger) and the radial nerve (the
dorsal side of the hand ? the thumb) of VS patients were significantly reduced compared with those of
controls. Conclusion: These findings suggested that VS affects the peripheral nervous system function
in three nerves in the hands. The peripheral nerve disorders should be multi-focal neuropathy.
! National Institute of Industrial Health; * Nagoyva University School of Medical Science; ® Oita Kensei
Hospital

Occupational Vibration
Setsuo Maeda'
Conference Papers of 7 National Conference and Exhibition on Occupational Safety and Health, p.65-69,
2004.
There are two kinds of vibrations, whole-body vibration and hand-arm vibration. In general, whole-body
vibration is transmitted to the whole-body through the surface of the body. (It is transmitted from the
feet, the hips, the back or other parts.) The driver of a vehicle is exposed to whole-body vibration, for
example, the hips. When the driver’ s back is supported, the vibration is transmitted from the back.
The hand-arm vibration is transmitted from the hands and arms. Most of the hand-arm vibrations are
experienced in operating a hand-held power tools. In this presentation, the methods for preventing
occupational vibration syndrome caused by prolonged occupational vibration exposures to whole-body
vibrations from vehicle seats and hand-arm vibrations from hand-held power tools will be explained.
‘National Institute of Industrial Health

Measurement of hand-transmitted vibration exposure

Setsuo Maeda®, R.G.Dong?

Proceedings of 10% International Conference on Hand-Arm Vibration, p.49-50, 2004.
Measurements are required so as to obtain a vibration dose for hand-arm vibration during working
conditions and operating period. Measurement of hand-transmitted vibration shall be undertaken using
instrumentation confirming to the requirements of ISO/DIS 8041 published in July 2003. Although
Measuring instrumentation is defined by ISO, there is still difficulty to measure the hand-arm vibration
exposure. This paper shows the most careful items of the measurement of hand-arm vibration
exposures. ,

'National Institute of Industrial Health, 2National Institute for Occupational Safety and Health, USA

Work computer for prevention of over exposure to hand-transmitted vibration
Setsuo Maeda’
Proceedings of 10¥ International Conference on Hand-Arm Vibration, p.123-124, 2004.
There are many instruments to measure the noise and vibration. These devices include Noise Meter,
Infrasound Meter, Vibration Meter, Noise Dose Meter, Human Vibration Meter, and TTS meter. These
instruments can only measure the exposure level or exposure magnitude. They do not inform the
residual time for avoiding the vibration disease such as low back pain, hearing loss or vibration induced
white finger to the workers during work, On the other hand, like the Dive Computer that can tell the
decompression time for avoiding the decompression sickness.during diving in underwater to the divers,
the Work Computer can be used to prevent the over-dose of vibration exposure among workers using
the hand-held tools. .
This paper proposes the concept and system of Work Computer for the prevention of the hand-arm
vibration syndrome.
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"National Institute of Industrial Health

Can the measured TTS be used as as indicator of the effectiveness of anti-
vibration gloves?

Setsuo Maeda'

Proceedings of 10 International Conference on Hand-Arm Vibration, p. 185-186, 2004.
In the workplaces, such as mining, forestry, the engineering-works construction industry, and a
manufacturing industry, JIS T8114 is specified as a standard which evaluates the vibration-reduction
effectiveness of the anti-vibration gloves for reducing vibration transmitted from a tool, a machine, etc.
to a worker’ s hand. Now, the measurement system, which can evaluate the vibration-reduction
effectiveness of the anti-vibration gloves by the form based on this JIS standard. The vibration
attenuation value is recommended by the JIS standard, such a recommendation attenuation value.
Moreover, the recommendation value of this standard is not given from the physiological influence of
people.
Then, while proposing the method of measuring the vibration-reduction effectiveness of the anti-
vibration gloves in the method according to the JIS T 8114 standard in this report. It evaluated whether
the effect of vibration transfer for a worker that the vibration-reduction effectiveness of the anti-vibration
gloves measured by the method is what value would be reduce using the amount of temporary
threshold shift of the fingertip vibrotactile perception threshold used as an index of the diagnostic item
of Hand-Arm Vibration Syndrome.

!National Institute of Industrial Health

Comparison of vibration reduction effectiveness of anti-vibration gloves between
JIS T 8114 and ISO 10819 standards

Setsuo Maeda' '

Proceedings 12* Japan Group Meeting on Human Response to Vibration, p.67-75, 2004.
International standards 13753 and 10819 were originally published in 1998 and 1996. A revision of the
10819 standard has just started by the ISO committee. Japanese Industrial Standard JIS T 8114 was
published in 1987. This paper compares the structure of the three standards and presents tabular
comparisons of the guidance of the measurement of anti-vibration gloves. It is shown that the guidance
in JIS T 8114 is simple to measure the reduction of the anti-vibration gloves than the guidance in ISO
13753 and 10819 standards.

"National Institute of Industrial Health

Strategy for Prevention of Occupational Vibration

Setsuo Maeda'

Proceedings of Sino-Japanese International Symposium on Public Health in the 21 Century, $.146-151,

2004.
There are two kinds of vibrations, whole-body vibration and hand-arm vibration. In general, whole-body
vibration is transmitted to the whole-body through the surface of the body. (It is transmitted from the
feet, the hips, the back or other parts.) The driver of a vehicle is exposed to whole-body vibration, for
example, the hips. When the driver’ s back is supported, the vibration is transmitted from the back.
The hand-arm vibration is transmitted from the hands and arms. Most of the hand-arm vibrations are
experienced in operating a hand-held power tools.
In this paper, the brief introduction of whole-body vibration and hand-arm vibration, and the methods
for preventing occupational vibration syndrome caused by prolonged occupational vibration
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exposures to whole-body vibrations from vehicle seats and hand-arm vibrations from hand-held
power tools will be explained.
!National Institute of Industrial Health

Comparison of 12 axes vibration data on the different kinds of vehicle seats
according to the ISO 2631-1 standard

Setsuo Maeda’

Proceedings of IAC2004, p.4-8, 2004.
In 1997, ISO2631-1 (Evaluation of human exposure to whole body vibration - General requirement) was
published. At IS02631-1, 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 ISO5008,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.
In this paper, the comparisons of 12 axes vibration data on the different kinds of vehicle seats according
to the ISO 2631-1 standard are shown.

‘National Institute of Industrial Health

Is Body Weight Alone Enough for The Vibration Measurement of Seated Human
Ride Comfort Evaluation?

Yumi Nakashima', Setsuo Maeda?

Proceedings of [CA2004, p.1-4, 2004.
The purpose of this paper is to clarify the effect of seated human body characteristics on the r.m.s.
acceleration measured on the motor vehicle seat, which is one of the most serious concern in the
evaluation of vehicle comfortableness according to the ISO standards. The experiment was conducted
from 45 volunteers with the same 5.5 minutes random vibration input in the laboratory. As the result of
this experiment, it was clarified that not only the body weight but also the body height affect the r.m.s.
acceleration.

'Vehicle Research Department, ISUZU Advanced Engineering Center Lid; “National Institute of Industrial

Health

Occupational exposure to dioxin and its health effect: From the perspective of
municipal solid waste incinerator workers

Yasutaka Ogawa'

Proceedings of the International Biochemistry Minisymposium on the Metabolism of Xenobiotics,

Soonchunhyang University, Asan, 11 Mar, p56-59, 2004.
Residents living around a plant at Nose Osaka, which was releasing 180 ng I-TEQ/Nm3 of dioxin in flue
gas, demanded to assess the contamination of dioxins in the environment. Soil samples were taken from
the ground around the plant for the measurements of dioxin concentrations in 1998. Up to 8.5 ng I-
TEQ/g of dioxins were detected in the samples of soil near the incinerator and 23 ng-TEQ/g in the
bottom sludge of drain pond.
Further survey was carried out and samples from ash, drainage, sludge and others remained in the
furnace and air pollution control devices of the incinerator were measured. The watery sludge remained
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in the bottom of scrithbber contained 13,000 ng F-TEQ/g of dioxins. According to the results the Ministry
of Labor immediately organized the Research and investigation committee on the dioxin problem of
Toyono-gun Clean Center under Japan Industrial Safety and Health Association to investigate the health
effects of chronic exposure to dioxin and its accumulation on workers at the incinerator plant. The
investigation was carried out in Sept 1998 and total of 92 workers were examined. Total blood dioxin
levels (PCDD & PCDF) were from 13.4 to 805.8 pg ITEQ/g-fat (median 39.7 pg I'-TEQ/g-fat) and there
were no findings or signs relating to dioxins exposure.

From the results, the committee concluded that the concentrations of dioxins among the bloods of the
workers who had engaged in maintenance of the furnace, the electric dust collector, and the wet
scrubber of the incinerator were higher compared with those of residents in surrounding areas.
However, there were no signs or findings correlating to total blood level of dioxins, and the levels were
not high enough to induce sufficient health effects from the review of published papers.

!National Institute of Industrial Health

Effects of 50Hz Electromagnetic Fields on Reproduction in Mice. A Three
Generations Study.

Junzo Segusa’, Katsumi Ohtani', Kenich Kobayashi', and stayo Kubota’

Proceedings of 3% International Workshop on Biological Effects of Electromagnetic Fields. p971-973, 2004
Some epidemiological studies suggested that electromagnetic fields (EMF) might have adverse effects
on reproduction in occupationally exposed workers. The aim of the present study is to elucidate the
effects of 50Hz EMF on reproduction in experimental mouse systems. Three consecutive generations of
1QI/Jic mice were kept continuously in 1mT, 0.1mT and control (less than 0.05uT) ME In every
generation, male and female mice weighing more than 33g and 28g at 10 weeks old, respectively, were
selected and 5 or 6 pairs {1 male and 2 female) mated for 2 weeks, and related pregnancy outcome was
observed. Sperm in cauda epididymus, testicular weights and plasma testosterone levels were examined
in 12 weeks old male miice. In all generations, incidence of pregnant female mice, total number of
weanlings, their ratio of male to female, and their weight gain were not different significantly between
each group. Sperm motility, testicular weight, and plasma testosterone levels were similar in all groups.
These results indicated that 50Hz EMF might not effect on male reproductive system or related
pregnancy outcome in mice even after continuous exposure over 3 generations.

! National Institute of Industrial Health

International Trend in Assessment of Occupational Thermal Stress and Future
Issuers

Shin-ichi Sawada'

Proceedings of Sino-Japanese International Symposium on Public Health in the 21st Century, August

19-21, Hefei, China, p125-131, 2004.
The International Organization for Standardization (ISO/TC159/SC5/WG1) has proposed a series of
international standards concerned with thermal environments. Some of them, being currently under
revision and development, can be used to assess occupational heat and cold stress and ensure that
workers do not experience unacceptable thermal strain and disorders. This contribution reviews the
recent trend in international standardization of assessment methodology of occupational heat and cold
stress and the future issues to address considering the possible application to Asian workers. ISO7243
(2003) provides a simple method for monitoring the heat stress based on the Wet Bulb Globe
Temperature (WBGT) index. If measured WBGT values are higher than suggested limit values, the
heat stress at the workplace needs to be reduced or a more detailed analysis made to avoid
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unacceptable heat strain. ISO7933 (1989), in such situations, provides the more detailed method of
analysis of the hot environment and can he used in work design as well as assessment. It takes a rational
approach considering the heat transfer between a clothed worker and the environment and based on
predicted heat strain allows interpretation of results in terms of recommended work-rest schedules.
ISO/TR 11079 (1993) proposes a rational method for assessment of cold stress by calculating the
clothing insulation required for thermal equilibrium (IREQmin) and that required for thermal comfort
(IREQneutral). For persons who wear clothing insulation which is less than IREQmin, there is a risk of
progressive body cooling. If clothing with insulation greater than IREQneutral is worn, there will be an
increasing feeling warmth and overheating. The interval between IREQmin and IREQneutral is the
clothing regulatory zone, where each individual chooses the appropriate clothing level. Local cooling of
the hands, head and feet is also considered in this ISO/TR. In extreme environments, it is necessary to
measure the physiological strains on workers exposed to heat or cold stress as well as to assess the
thermal stress by using 1S07243, ISO7933 or ISO/TR11079. For meeting this need, ISO9886 (2004)
provides methods for measuring and interpreting body core temperature, skin surface temperatures,
heart rate and body mass loss together with the limit values. Two of these ISO standards are currently
under revision: ISO7933 to improve its validity and scope; ISO/TR11079 to provide the further
information on selection of appropriate clothing from IREQ. Furthermore, new proposals are being
made concerning a risk assessment strategy for the prevention of thermal stress (IS015265, 2004) and a
working practice in cold environments (ISO15743, 2004). As the name “ISO” implies, the scope of
these standards should be international. However, they have so far been designed with European and
American subjects, primarily for use in those countries. As a result, little consideration has been made
about how valid and usahle they are in Asian countries. Therefore, future issues to address in these 1SQ
standards should include validation study for Asian population and new proposals from Asian members
through active participation in the ISO activities.
National Institute of Industrial Health

Trends in European electromyography research about musculoskeletal disorders
(MSD).

Satoru Ueno', Peter Schenk?, Thomas Laeubli?

Proceedings of Sino-Japanese international symposium on public health in the 21¢ century, p137-141, 2004,
Musculoskeletal disorders (MSD) are the most prevalent work related disorders in many countries. As
they are serious occupational problems, big international projects were performed to do “evidence
based research” in European Union (EU). Many research tools were developed in these projects, such
as new type of surface electrode, pre amplifier and amplifier, data logger, software for analyzing EMG
signal, questionnaires. Using these tools, we studied occupational MSD in forearm extensor muscle
prevalent among office workers. While two subjects tapped for one hour with right index finger, we
studied changes in tapping performance and registered continuously intramuscular electromyography
(iEMG), surface electromyography (SEMG), tapping force and movement of the index finger. The
results were following: 1) In a subject, touching time for sensor button got longer 2) During some time,
there was a motor unit which activated continuously. These phenomena supported the Cinderella
hypothesis which explains the mechanism of MSD caused by low-level force task.

" 'National Institute of Industrial Health; ? Federal Institute of Technology, ETH-Zentrum, Switzerland.

Single Nucleotide Polymorphisms and Inter-individual Variability in Health Effect

of Chemicals
Rui-Sheng Wang'
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Proceedings of the Sino-Japan international symposium on public health in the 21st century. Hefei, China,

19-21 August, p132-136, 2004.
There are many special chemicals in the workplace environment, and workers are exposed to them.
Industrial compounds are usually metabolized by the catalysis of drug-metabolizing enzymes. On the
other hand, many enzymes exhibit genetic polymorphisms, and workers with aberrant genes for these
enzymes may show a different pattern of toxicity in response to certain compounds, We found that low-
Km mitochondrial ALDH2 activity is deficient in about 30-50% Orientals, and the inherited nature of the
variation is the mutant allele ALDH2*2. ALDH2 gene is the most important ones to affect alcohol’ s
metabolic rate in body. Lack of ALDH2 activity renders the individuals vulnerable to tissue injury due to
an accumulation of the highly reactive and toxic acetaldehyde during alcohol consumption. We
investigated the effect of ALDH2 polymorphisms on the metabolism and toxicity of ethylene glycol
monoethyl ether (EGEE), and found that genetic polymorphisms of ALDH2 affect the toxicity of EGEE
in both spermatogenesis and hematopoiesis, and the ALDH2 *2 allele may also be a protective factor
against damage caused by EGEE.

INational Institute of Industrial Health

Facing Challenge to Occupational Health in the 21st Century: National Strategy
for Promotion of 18 Priority Research in Japan

Shunichi Arakit, Takeshi Honma', Hideki Fukuda', Satoru Ueno'

Proceedings of the Sino-Japan international symposium on public health in the 21st century. Hefei, China,

19-21 August, p28-32, 2004.
Abstract; The national conference in Japan entitled “Conference on Occupational Health Research
Strategies in the 21st Century” was organized by the Japanese Ministry of Labour (Currently, Ministry
of Health, Labour and Welfare) in the years 1998-2001, and national occupational health (OH) research
agenda and strategy for the next decade was identified. A total of 50 Conference members, i.e.,
representatives from various fields of OH in Japan, ranked 58 comprehensive OH research topics,
yielding 10-year priority research topics in Japan. '
Together with the ranking by 145 extramural OH specialists, it was identified that Work stress (i.e., one
of the 58 research topics) was the first priority research topic 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 second group of priority topics; and Hazard and risk assessment and Biological effect index 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 research priorities (National
Occupational Health Research Agenda, NOHRA). Finally, eight implementation measures of the
national strategy for the Japanese Government to promote OH research were introduced.
The “National Conference on Promotion of Occupational Health Research Priorities” was organized
by the National Institute of Industrial Health of Japan in the years 2001-2004 in order to promote the 18
priority research introduced by the previous national conference. So far, the 4 following research
priorities are found to have been most investigated in terms of the number of research workers and
original papers published in the past 4 years: Work stress and mental health, Quality of working life and
health promotion, Toxicity assessment of chemicals, and Risk assessment and health effect index. On
the other hand, International standard and collaboration and Multiple exposure to environmental factors
have been least investigated in terms of both the research workers and the original papers.

"National Institute of Industrial Health
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5. Abstracts in International Scientific Meetings

Nation-wide Survey on Occupational Health Activities in Small-scale Enterprises

Katsuya Furuki', Mamoru Hirata?, Akira Kage®

International Symposium on Occupational Health in Small-scale Enterprises and Informal Sector, 12-15

November 2004, Abstract p61.
Objectives: In order to clarify the real condition of OH activities in SSEs at the nationwide level, we
conducted a questionnaire study sent to SSEs. We selected SSEs according to the rate of scale by
employee number in “Census of Workplaces in 1999” . Subjects and Methods: Two thousand
enterprises were selected from the list in the “Census” describing the names and addresses of
enterprises with 5 or more employees. The questionnaire included type of business, number of
employees, independence, OH competent person, conduction of health examination, potential
hazardous works and countermeasures (chemicals handling, computer work, etc), committee or other
types of organizations for OH, and others. Questionnaires were distributed to enterprises listed with 5 or
more employees by coordinators in Regional Occupational Health Centres in 29 prefectures.
Results: One thousand six hundred seventy three enterprises with 1-49 employees responded to the
questionnaire. The numbers of employees in some enterprises at the study time were different from
those in 1999. Many SSEs with less than 50 employees had no OH competent person (1-4, 5-9, and 10-49
employees: 84.3, 80.6, and 56.1%, respectively). In enterprises with more than 50 employees, the
representation of OH competent persons was higher (50-99, and more than 100 employees: 20.0 and
15.8%, respectively). Periodical health examinations, special health examinations for occupational health
risks, OH education against the occupational health risks were poorly conducted by SSEs, and the OH
guideline for computer work was poorly known among SSEs. Discussion and Conclusions: The
differences of OH activities by scale of number of employees were clarified at a nationwide level.
However, OH activities in SSEs with 1-4 employees were not clarified sufficiently. Various policies and
methods should be established and implemented to improve the low level of OH activities in SSEs.

! Odachi Clinic (Institute of Occupational Health System); ? National Institute of Industrial Health; *

Foundation for Promotion of Industrial Medicine

Occupational health issues in medium- and small-scale enterprises (MSEs) in
Japan

Mamoru Hirata

15* Japan-China-Korea Joint Conference on Occupational Health, 20-22May, 2004, Programme and

Abstracts, p39.
Definition of MSEs: Medium-scale, enterprises with less than 100 employees; small-scale, enterprises
with less than 50 employees. 1. Current conditions of occupational health (OH) in MSE in Japan 1)
About 70% of work accidents arose in MSEs. 2) Poor activities of OH in MSE (nation-wide survey by
Furuki, local survey by Hirata et al. and others) (1) Poor risk management. (2) Heavy burden of general
health management (3) Poor manpower for OH activities 2. Needs for OH among workers and
employers 1) Mental health in SSEs (local surveys by Nakata and Tkeda) 2) Musculoskeletal disorders
including low back pain and ergonomic measures 3) Work-related diseases including circulatory
diseases 4) General health management (but, conflict with privacy) 3. Current measures for improve
OH in MS 1) Regional OH Center ROHC) and OH Promotion Center (OHPC), 2) Subsidies to grouped
SSEs (employment of OF, OSH activity and others) 4. Direction of improvement of OH in MSEs 1) All
enterprises cared by OPs, OHN and/or IH for calculated hours based on number of workers and risks
2) General health management supported by community health or statutory health insurance 3) OH
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services provided by OH organization through supporting to risk management and subsidies by
statutory accident insurance 5. Current trials to improve OH activities in MSEs
National Institute of Industrial Health, Japan

Improvement against hazards in small-scale enterprises on their own initiatives

Mamoru Hirata!, Takeo Tabuchi?, Shinji Kumaga®, Jin Yoshida®

International Symposium on Occupational Health in Small-scale Enterprises and Informal Sector, 12-15

November 2004, Abstract p5>
Introduction: In the small-scale enterprises (SSEs), many types of improvements of work conditions or
methods to reduce workers’ load or pain have been achieved by their own initiative without the helps
of experts. In order to clarify the improved conditions and to distribute them as references of
improvements to work conditions or methods, we collected them through visiting S5Es. Subjects and
Results; Subjects: Subjects were 27 metal processors, 3 plastics processors, 1 coater, 1 plate maker and 1
food processor. Methods: We visited the SSE and received explanation by responsible person in the
SSE, and then we walked through the workplaces in the SSE. Our inspection was as follows: 1)
improvement against chemical hazards 2) improvement against physical hazards, 3) improvement by
ergonomic method to reduce the risks of musculo-skeletal disorders, 4) improvement to amenities in
the workplace, 5) arrangement of tools, products or passages, 6) improvement to safety of press
machine, etc. We collected some examples of increased productivity together with improvement of
workers’ conditions as a result of the improvement. Results: We collected 21 improvement cases
against chemical hazards (20 cases of local exhaust), 10 cases against physical hazards (2 cases against
noise), 38 cases against ergonomic hazards (18 cases to help transference of heavy items), 12 cases of
amenity, 8 cases of arrangement, 9 cases of safety and 4 cases regarding other factors. Discussion and
Conclusion: We could not confirm the usefulness or effectiveness of these improvements. However,
since the workers were using improved tools or devices, these improvements looked likely to be
accepted by workers. Through the collection of the improvements, we considered that the motivation of
employers and employees (E & E), the sharing of information between E & E, and other SSEs, and the
participation of experts in occupational health are of importance.

t National Institute of Industrial Health; * Osaka Prefectural Institute of Public Health

A compact checklist for assessing the degree of accumulated fatigue due to
overwork

Kenji Iwasaki', Takeshi Sasaki', Akinori Yasuda', Naomi Hisanaga' Ippei Mori', Mamoru Hirata', Eiji

Shibata?

Long Working Hours, Safety, and Health: toward @ National Research Agenda, University of Maryland,

Baltimore, April 29 - 30, 2004.
Background: In Japan there is a social problem of health hazards that are assomated with overwork.
According to the 2002 Labor Force Survey, more than 6 million people work more than 60 hours a week.
In fiscal 2002, 317 cases of cerebrovascular diseases and ischemic heart diseases were recognized as
occupational ones resulting from overwork (Karoshi). Comprehensive health program: In 2001, based
on medical research findings, the Ministry of Health, Labor and Welfare (MHLW) amended the
compensation criteria for occupational cerebrovascular diseases and ischemic heart diseases.
Furthermore, in 2002, MHLW launched a “Comprehensive Program for the Prevention of Health
Impairment Due to Overwork” . In this program, employers make efforts to reduce overtime work to
45 hours or less a month. When overtime work exceeds 45 hours a month, employers receive guidance
from occupational physicians on workplace health management. If overtime work exceeds 80-100 hours
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a month, workers receive health guidance through an interview with occupational physicians. Fatigue
checklist: The occupational physicians providing guidance are required to assess the health effects of
long working hours. The physicians will provide additional information about other job stressors such as
psychological stressors, night work, etc. and sleeprest because the health effects of long working hours
can be either aggravated or mitigated by these two factors, To assist physicians in this effort, the
authors have made a checklist that evaluates overtime work, other job stressors, sleep-rest, and
subjective symptoms for assessing accumulated fatigue.
!National Institute of Industrial Health, 2Aichi Medical University

Effects of Prenatal Exposure to 2,2'4,4',5,5-Hexachlorobiphenyl (PCB153) on
Somatic Growth and Thyroid Status in Male Rat Offspring

Kenichi Kobayashi', Muneyuki Miyagawa', Rui-Sheng Wang', Megumi. Suda’, Soichiro Sekiguchi', Sumiko

Watanabe'?, Takeshi Honma'

10th International Congress of Toxicology (ICTX-2004), Toxicol Appl Pharmacol 197, 230, 2004.
Polychlorinated biphenyls (PCBs) are a group of most widespread environmental contaminants due to
their persistence and ubiquitous presence in wildlife and humans. Exposure to PCB mixtures at an early
stage of development has been reported to affect the endocrine glands, however, little is known about
the exact toxicological properties of each PCB. This study was undertaken to determine whether
prenatal exposures to 2,2',4,4'5,5 hexachlorobiphenyl (PCB153), a di-ortho-substituted non-coplanar
congener, exert any effect on postnatal development in F1 rat offspring. Pregnant Sprague-Dawley rats
(Crj: CD (SD) IGS) were dosed with PCB 153 (0, 16, 64 mg/kg/day) via oral gavage from gestation day
(GD) 10 through GD 16, and general developmental parameters in the male offspring were measured.
Gestation periods were not differed between the control and PCB-exposed dams. No significant
differences in body weights during gestation and lactation were found between the control and the PCB
dams. There were no dose-dependent changes in body weight, body length, tail length and organ
weights (liver and kidney) in offspring of all ages. Anogenital distance was unaffected. Exposures of
PCB153 caused a decrease in the circulating levels of thyroxine (T4) and tri-iodothyronine (T3) in a
dose-dependent manner until weaning. These findings suggest that prenatal exposure to PCB153 may
change the thyroid status in offspring in some extent without affecting somatic growth. The effect of
prenatal exposure (GD10-16) to PCB153 needs further clarification, in relation to thyroid toxicity in the
postnatal development of male rat offspring.

' National Institute of Industrial Health, japan Department of Hygzene Kyorin University School of

Medicine, Japan

Comparison of Stress Factors Among Children of Japanese Expatriates Living in
Duesseldorf in 1991 and in 2003.

Lumie Kurabayashi'!, Takamasa Saito?, Mitsury Suzuki

XVIII World Congress of World Association for Social Psychiatry, Program & Abstracts, p304, 2004.

[Background] Globalization of the business world has made a lot of companies expand thelr activities

abroad.
Duesseldorf, where over 6,000 Japanese people live, is one of the base cities in Europe for Japanese
companies.
The Japanese school in Duesseldorf is one of the oldest and biggest Japanese schools in Europe.
Students from the 1st grade to the 9th grade are studying there. More than half of those who finished
compulsory education there go on to Japanese high schools. It is said that one of their biggest stressors
is the entrance examination of high schools in Japan.
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[Objective] 1) To clarify stress factors among children of Japanese expatriates in Duesseldorf; and 2) To
compare their stress factors in 2003 with those in 1991.
[Subjects and Method] A total of 353 students (155 in 2003 and 198 in 1991) in the Japanese school in .
Duesseldorf were surveyed by means of a self-administrated questionnaire containing stress factors and
both mental and physical signs. From each of the 4th, 5th, 6th, 7th, 8th and 9th grades, one classroom
was randomly selected in both 2003 and 1991. Then all students in each classroom were surveyed
during a homeroom session in their school. The subjects were between nine to fifteen years of age.
[Results] Among fifteen stress factors, the issues of study, language, friends and the next stage of
education were the biggest four factors for both students in 1991 and in 2003. Significantly more
students in 2003 than those in 1991 have chosen language and friends as stress factors, and wanted to
return to Japan. ‘
[Conclusion] Main stress factors were common for both the students in 1991 and those in 2003.
However, there were some differences between them. Further studies are necessary to clarify the
background of the
change of siress factors in these twelve years. .

¢ National Institute of Industrial Health, Japan ; ¢ The University of the Air; ? Iwate Medical University

Comparison of 12 Axis Vibration Measurement Data for Evaluating Ride Comfort
of Mobile Machinery Vehicles According to the ISO 2631-1 Standard

Setsuo Maeda’

Program and Abstarcts of 15" Japan-China-Korea Joint Conference on Occupational Health, p.62-63, 2004
ISO 2631-1 was published in 1997 for evaluating ride comfort of mobile machinery vehicles on the seat.
This standard is specifying to measure simultaneously 12 axis vibration of seat back, on the seat and a
foot, which influence a ride comfort on a seat. Although the ride comfort evaluation based on this
standard, there is no commercially available measurement system in the world. Therefore, there is no
measured and evaluated data by this standard in a riding type machine. Mainly the National Institute of
Industrial Health newly developed the ride comfort evaluating system according to this standard. Since
developed the ride comfort evaluation system, we measured and evaluated vibration of a riding type
machine in order to consider to the ride comfort of machine work. In this paper, the 12 axis vibration
measurement data of the mobile machinery vehicles on the seat is compared.

National Institute of Industrial Health

Strategy for prevention of hand-arm vibration injuries

Setsuo Maeda’

Program and Abstarcts of 15* Japan-China-Korea Joint Conference on Occupational Health, p.28-29, 2004.
In general, the following vibration control is considering as a view for aiming at the reduction of hand
arm vibration injuries. 1) Using and selecting hand held vibration tools designed for low Vibration, 2)
Minimize the time working with vibrating tools by job rotation, 3) Using Personal Protective Equipment
(Anti-vibration gloves). It might be thought that it is inadequate as the information and measure as a
method of decreasing hand-arm vibration injuries. EC Directive is published on June 25, 2002, and the
vibration exposure limit value and the vibration exposure action value of a vibrating tool are enacted to
an employers or laborers.
Moreover, the permissible values of vibration exposure are also enacted in Japan Society for
Occupational Health. In this paper, the strategy for prevention of Hand-Arm Vibration Syndrome was
described.

National Institute of Industrial Health
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Asbestos in Japan

Kenji Morinaga

The Proceedings of the European Asbestos Conference 2003, the BG-Akademie, 3-6 September, p101-104,

2003.
Asbestosis is compensable as one of the pneumoconiosis since 1952. The criteria of the compensation
for asbestos induced lung cancer and malignant mesothelioma was established in 1978, and since then
these two cancers were prescribed as occupational one by Enforcement Ordinance of Labor Standards
Law. Up to the end of March 2002, a total of 235 cases for lung cancer and 230 cases for malignant
mesothelioma (pleura, peritoneum) were compensated as occupational asbestos-related cancers (1977-
81 11 for lung cancer, 1 for mesothelioma; 1982-86 26, 17; 1987-91 44, 29; 199296 54 ,61; 1997-2001 90,
122). The latent period between the first contact with asbestos and the occurrence of the mesothelioma
was 38.0 years on average (median 39.5) for recent 93 compensated cases (all males, 1999-2001). Among
these cases, one had para-occupational exposure to chrysotile, which had been used for the filter as the
first process of brewing “sake” (Japanese wine) between 1956 and 1959. Another interesting case was
a pleural mesothelioma of the iron plate cutter, who had been exposed to talc contaminated with
actinolite.

National Institute of Industrial Health

Compensated cases of malignant mesothelioma in Japan between 1999 and 2001

Kenji Morinaga’, Norihiko Kohyama', Takumi Kishimote?, Hirotaro Miura’, Masanori Akira!, Kohki Inat®

The 15th Japan-China-Korea Joint Conference on Occupational Health, kitakyusyn, p44, 2004.
Since 1978, asbestos induced mesothelioma was prescribed as occupational cancer by Compensation
Board, Ministry of Health, Labor and Welfare in Japan as well as lung cancer. Up to the end of March
2002, 285 cases of mesothelioma (all sites) were compensated. During the recent 3 years (1999 and
2001), 93 cases of malignant mesothelioma were compensated. Seventies were pleural origin, and 23
were peritoneal one. All were males. As for pleural mesothelioma, mean exposure duration was 19.8
years ranging from 2.3 fo 42.7 years. Age at the onset was 60 years old on average (30 - 90). The latent
period from the first asbestos exposure was 36.9 years on average (11.5 - 54.2). As for peritoneal
mesothelioma, mean exposure duration was 21.3 years ranging (4.3 - 47.0). Age at the onset was 63
years old on average (49 - 76). The latent period from the first asbestos exposure was 41.1 years on
average (27.3-52.2).

!National Institute of Industrial Health, *Okayama Rousai Hospital; “Yokosuka Kyousai Hospital;

‘National Kinki-Chuo Hospital for Chest Disease; *Graduate School of Medicine, Hiroshima University

Compensated cases of malignant mesothelioma in Japan between 1999 and 2002
Kenji Morinaga’, Takumi Kishimoto?, Norihiko Kohyama', Hirotaro Miura®, Masanori Akira®, Kohki Inat®
7th Meeting of the International Mesothelioma Interest Group, University of Brescia School of Medicine,
24-26 fune, p110, 2004.

Up to the end of March 2003, 340 cases of mesothelioma (all sites) were compensated since 1978,

During the recent 4 years (1999 and 2002), 148 cases of malignant mesothelioma were compensated,

One hundred and sixteen were pleural origin, and 31 were peritoneal, and one pericardial one. All were

males. As for pleural mesothelioma, mean exposure duration was 19.9 years ranging from 2.2 to 46 years

(median 17.1). Age at the onset was 61 years old on average (30 - 90, median 61), The latent period from

the first ashbestos exposure was 38.2 years on average (11.5 - 70 median 39.3). As for peritoneal

mesothelioma, mean exposure duration was 19.8 years ranging (4.3 - 47, median 18.0). Age at the onset

was 64 years old on average (49 - 76, median 64).
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The latent period from the first asbestos exposure was 41.6 years on average (27.3 - 52.2, median 42.2).
On 19th September, 2003, benign asbestos effusion and diffuse pleural thickening due to occupational
asbestos exposure were added in the list of prescribed diseases by Ministry of Health, Labor and
Welfare, Japan.
. \National Institute of Industrial Health; 20kayama Rousai Hospitai; *Yokosuka Kyousai Hospital; ‘National
Kinki-Chuo Hospital for Chest Disease; *Graduate School of Medicine, Hiroshima University '

Relation between blood dioxin concentration and dioxin related gene expression
among incinerator workers

Yasutaka Ogawa’, Kenichi Ohba?, Rie Yoshida®, Ippei Moir', Hiroyuki Saitoh', Fumihiko Kitamura’',

Akinori Nakata’, Yuki Matsumoto? ‘ )

17th EPICOH, Melbourne, 2004, Oct. 13-16,Poster 3-40. :
Introduction; We studied the relation between blood dioxin concentration and dioxin related gene
expression among incinerator workers. Methods: Blood samples were corrected from fasted workers in
the morning and allocated to two. tubes. One was for RNA extraction and another was frozen for later
analysis of dioxins.
CYP1A1, CYP1B1, AhR, hOGGI, a-Actin, and GAPDH were analysed by Real Time PCR technique.
Lipid extracted from blood was purified and analysed by HRGC/HRMS to get blood dioxin levels.
Results: Study population consists of 35 workers including one female. Age ranges from 22 to 63,
averages 46.3. Total blood dioxin level ranges from 4.0 to 21.1pg-TEQ/g-fat, averages 11.8. Dioxin
congeners of which all 35 samples were detected above detection limit were 1,2,3,7,8 PeCDD, 1,2,3,4,7,8-
HxCDD, 1.2.3.4.6.7.8-HpCDD, OCDD, and 2,3,4,7,8-PeCDF. We divided the amounts of gene
expressions of CYPs by each dioxin concentration, which describes induction rate, and drew the.
histograms. Double peak distribution instead of single peak distribution appeared in 1,2,3,7,8-PeCDD
and 2,3,4,7,8 PeCDF data sets. Two groups, those were high and low induction rate groups (HG/LG),
were separated by cluster analysis. High correlation existed between the amount of CYP1B1 expressed
and blood dioxin levels in HG but there were no those correlations in LG.
Conclusion; Two groups HG and LG were classified according to CYP induction rate. HG has high CYP
expression, low blood dioxin level and has correlation between CYP1B1 and blood dioxins, Our results
suggested that two groups have different characteristics depending on some kinds of gene
polymorphism.

! National Institute of Industvial Health ; *Department of Medical Hygiene, Kitasato University; *IARC,

Lyon, France ‘

The Occupational Safety Culture Scale in Japan: Current Situations and Future
Directions :

Yasumasa Otsuka’, Avako Suzuki?

Eighth International Congress of Behavioral Medicine (2004), Abstracts, p315.
The aim of this study was to review the occupational safety culture scale in Japan and determine what
kind of concepts had been measured. The data of 12 papers pubhshed between 1985 and 2001 in Japan
were reviewed.
As a result, 10 of the 12 studies investigated employee consciousness of safety, as in “my top priority is
given to safety” , which was the most frequently measured concept in Japanese workers. Next, 7 of the
12 studies inquired about the degree of fruitfulness of safety controlled by organization, such as the
work environment or rules, 7 inquired about the organizational climate, such as performance-based
climate or cooperative climate, 4 about the quality of human relations with the boss or coworkers, 3
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about human characteristics, such as egocentricity or aggression, and 1 about safety behavior such as
obeying the fixed process of work or consulting the boss. In many studies, it was found that the factor
most directly relevant to preventing accidents is safety behavior. Taking these suggestions into
consideration, a questionnaire that can measure the level of each laborer’ s concrete safety behavior
should be developed in Japan.

! National Institute of Industrial Health, Japan ; ? Railway Technical Research Institute, Tokyo, Japan

Effect of Alternately Repeated Exposure to Cold and Warm Environments on
Manual and Mental Performance

Shin-ichi Sawada', Shunichi Araki', Kazuhito Yokoyama?, Hajime Sato?

The Ist Integrated Meeting on Thermal Physiology and Pharmacology of Thermoregulation (PPTR 2004),

Book of Abstracts, p88.
To examine how alternately repeated exposure to cold and warm environments affects manual and
mental performance, ten young adult men aged 21 to 23 years were exposed six times to a temperature
of 10° C for 10 minutes, followed by 10 minutes’ exposure to a temperature of 30° C. As the control
experiment, they were also exposed six times to a temperature of 28° C for 10 minutes, followed by 10
minutes’ exposure to a temperature of 30° C. During these experiments, the subjects carried out the
finger tapping and mental calculation work in the largest effort in order to evaluate manual and mental
performance, respectively. The finger tapping performance significantly decreased with the repetition of
cold exposure and did not recover to the control level even during the final warm exposure. The finger
tapping performance was significantly influenced by both finger skin temperature and tympanic
temperatures. But it was much more correlated with tympanic temperature (R2=0.96) than with finger
skin temperature (R2=0.56). The number of error and speed in mental calculation work were not
significantly different from the control values. These results suggest that finger manual performance is
liable to be more affected than mental calculation performance under such body cooling conditions as
caused by alternately repeated exposures to cold and warm environments in this study. They also
suggest that under these intermittent cold exposure conditions finger manual performance may be
much more influenced by body core temperature than by finger skin temperature.

! National Institute of Industrial Health, Kawasaki, Japan; * Mie University School of Medicine, Japan; ?

Graduate School of Medicine, The University of Tokyo, Japan

The Definition of Occupational Safety Culture in Japan

Ayako Suzuki', Yasumasa Otsuka ‘

Eighth International Congress of Behavioral Medicine (2004), Abstracts, p317.
Purpose The purpose of this study was to examine the definition of occupational safety culture in Japan
after reviewing significant international definitions and dismantling the problems of Japanese studies.
Method We reviewed the major definitions of occupational safety culture. The first was the definition by
the International Atomic Energy Agency (IAEA, 1991). The second was by the Human Factors Working
Group of the Advisory Committee on Safety in Nuclear Installations (ACSNI, 1993). Then, we examined
the study concerning factors that create occupational safety culture in Japan (Hasegawa & Takano,
2001). Results The most widely used definition was that of ACSNI. Hasegawa & Takano (2001) pointed
out that the measures and assessment methods to create safety culture have not been established in
Japan. Conclusion We must be aware of many factors to accurately evaluate occupational safety culture,
-since the ACSNI definition enumerates various factors needed to create safety culture and its
background factors. Safety culture is elicited by factors like concrete organizational policy and the
attitudes, cognitions, or-behaviors of individuals, so it is practical to first consider the explicit factors
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quantitatively. In conclusion, our suggestion is to define occupational safety culture as ‘organizational
culture in which safety is regarded as a top priority and is elicited by factors like concrete organizational
policy and the attitudes, cognitions, or behaviors of individuals. This can be provided by communication
based on mutual trust, common recognition of the importance of safety, and the assurance of
effectiveness of preventive measures’ .

t Railway Technical Research Institute, Tokyo, Japan; * National Institute of Industrial Health, Japan

Environmental Factors for Mental Health among Japanese Overseas Workers in
Bangkok |

Mitsuru Suzuki' , Takayo Inoue?, Akira Hoshino®, Lumie Kurabayashi®, Takamasa Saite®, Kazuyoshi

Yamamoto®, Koichi Takada’, Mitsuyo Sato, Kenichi Ujiie!

XVIIT World Congress of World Association for Social Psychiatry, Program & Abstracts, p305, 2004,
The number of Japanese living abroad could reach one million by 2006. The mental health state of
Japanese residents overseas is assumed to be affected by various environmental factors including the
cultural distance, the stability of the Japanese society in the country, and the quality of the local medical
systems. We conducted a questionnaire survey to determine region-specific stress factors among
Japanese male workers living in Bangkok (n=310, the average age 50.71 + 8.82 years), and compared the
results with data among Japanese male workers from five other cities (Ho Chi Minh, Jakarta,
Duesseldorf, Sydney, and Melbourne). We also conducted a hearing survey to investigate local medical
systems that were able to support Japanese psychiatric emergency cases. The questionnaire consisted
of three sections using subjective rating scale for 17 stressors , GHQ-12, and WHO-QOL-26. Among the
stressors, “verbal communication with local people” , “differences in infrastructure” , and “social
discipline” were found to be as major stressors in Bangkok. This coincided with the results in Ho Chi
Minh. However, priority of the other stress factor categories was markedly varied in each city.
The mean GHQ score in Bangkok was 1.29+2.21 (Ho Chi Minh: 2.4£2.9, Jakarta: 1.9+2.7,
Duesseldorf: 1.9+2.7, Sydney: 0.6 0.9, Melbourne: 1.1 £2.1), and the mean QOL score was 3.19%0.71
(Ho Chi Minh: 2.9 0.4, Jakarta: 3.2 +0.5, Duesseldorf 3.0+0.4, Sydney: 3.7 0.3, Melbourne: 3.7 %
0.4). For the hearing survey, crisis interventions into Japanese psychiatric emergency cases were
carried out in cooperation with Japanese consuls and Japanese nurses and psychologists who worked
for private general hospitals in Bangkok. Also, telephone helplines, set up and run by Japanese
volunteers, have been available since 2002. These results suggest that there is a strong correlation
between the mental health of overseas workers and the region-specific stress factors, and local networks
with linguistic and cultural awareness are important environmental factors of the mental health support
system for overseas workers.

! Iwate Medical University; ? Meiji Gakuin University; ° Kyoto women's University; * National Institute of

Industrial Health, Japan; * The University of the Air; ¢ Ryukyu University; 7 Sanwa Chuo Hospital; ° Oita

University of Nursing and Health Sciences

Prevalence of Ventricular and Supraventricular Premature Beats with 24-hour
Holter Electrocardiography in Japanese Healthy Workers

Tetsuo Tai, Kenji Iwasaki, Takeshi Sasaki

The 17 International Symposium on Epidemiology in Occupational Heaith
Introduction: In the workplace, resting electrocardiograms (ECGs) are often performed. However, these
ECGs are done for short duration, their ability to detect arrhythmias is minimal. Longer recordings of
ECGs lead to the increase of the possibility of detecting arrhythmias. There are not so many data in
healthy workers recorded by 24-Holter ECGs. This paper reports a preliminary investigation in 105
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healthy workers to clarify the prevalence of arrhythmias with 24-hour Holter ECGs. Methods: We
recorded a 24- hour Holter ECG for each of the 105 workers aged 20-62 years using a cardiomemory
RAC-102 (Nihon Kohden Co., Ltd., Japan). Data were then analyzed with an electrocardiograph
analyzing system DSC-3100 (Nihon Kohden Co., Ltd., Japan).

Results: The prevalence of isolated ventricular (VPBs) and supraventricular premature beats (SVPBs)
were 62.9 and 85.9 %, respectively. However, the number of isolated VPBs and SVPBs in the vast
majority of workers was under 10 per 24 hours, Conclusions: The prevalence of isolated VPBs was
higher than that reported before. However, the number of isolated VPBs was similar to that of another
data. Long hours recording of ECG leads to increase the possibility of detection of arrythmias and to
promote the motivation of relevance of cardiovascular diseases in office worker

! National Institute of Industrial Heaith, Japan

Napping and perceived alertness on extended night shifts in nuclear power plants
Masaya Takahashi', Takeshi Tanigawa?®, Naoko Tachibana®, Keiko Mutou®, Yoshiko Kage', Lawrence
Smith®, Hiroyasu Iso?

Long Working Hours, Safety, and Heaith: Toward a National Research Agena'a National Conference, April
29-30, 2004, Baltimore, MD, USA

Napping before and during night shift, prophylactic and maintenance napping, respectively, has
potential for counteracting diminished alertness on the shift. The present study of nuclear power plant
operators sought to evaluate the role of those naps in perceived alertness during two successive shifts of
the night (21:00 - 8:30).
The operators (n=608, all men) rated their alertness during the shift using the retrospective alertness
rating scale and reported their usual episodes of sleep and naps in a shift cycle, Workers that took any
duration of naps before night shifts were defined as prophylactic nappers, and maintenance nappers if
they napped during more than half the night shifts in the past one month. Participants were divided into
four nap groups by stratifying them according to the above napping behavior. A repeated-measures
analysis of variance (factors: nap group and time points) by age group (<40 or >=40 yrs) showed
significantly higher alertness at 8:30 on the first night shift for the younger workers with both
prophylactic and maintenance naps than for those with the maintenance nap only. On the second night
shift, however, alertness of no nappers was significantly greater at 2:30 and 4:30 than that for the
younger workers who took a maintenance nap only, which may be attributed to a longer total sleep time
before the shift. No between-group differences in alertness were significant for the older operators.

Our findings highlight both the use of napping on shift and sleeping before the night shift for improved

alertness among younger workers.

! National Institute of Industrial Health, Japan ; * University of Tsukuba, Japan,; * Osaka Medical Center for
Health Science and Promotion, Japan; * Tokyo Electric Power Company, Yokohama, Japan; ° University of
Leeds, UK

Frequency-dependence in the Relationship between Subjective Unpleasanmess
and Body Surface Vibrations Induced by Low-frequency Noise

Yukio Takahashi’, Yoshiharu Yonekawa', Kazuo Kanada!, Noricki Haradg?

18th International Congress on Acoustics (ICA 2004), Abstracts, V-3737-V-3740, 2004.
To investigate the frequency-dependence in the relationship between subjective unpleasantness and
body surface vibrations induced by low-frequency noise, we conducted three experiments in which low-
frequency pure tones and complex noises were used as low-frequency noise stimuli. The results
obtained for pure tonal stimuli showed that the vibration acceleration levels (VALs) measured at the
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chest closely correlated with the rating of subjective unpleasantness when applying a frequency-
weighting with a slope of -8.5 dB/oct. In contrast, at the abdomen, a frequency-weighting with a slope of
-3.0 dB/oct. was found to be ‘suitable’ . Based on the hypothesis that a ‘suitable’ frequency-
weighting should be determined when the contribution of the 50-Hz vibration to the correlation is not
dominant, it was proposed that these frequency-weightings are consistently applicable to the correlation
obtained for complex noise stimuli. These consistent results suggest that not only auditory perception
but also mechanoreception contribute to the unpleasantness induced by exposure to low-frequency
noise. '
! National Institute of Industrial Health ; 2 Yamaguchi University School of Medicine

A Study on the Relationship between Subjective Unpleasantness and Body
Surface Vibrations Induced by High-level Low-frequency Tones

Yukio Takahashi', Kazuo Kanada®, Yoshiharu Yonckawa'

The 33rd International Congress and Exposition on Noise Control Engineering (Inter-Noise 2004),

Abstracts (CD-ROM,, Paper number 592, 2004.
Human body surface vibrations induced by high-level low-frequency tones ( ‘noise-induced
vibrations’ ) were measured at the chest and abdomen. At the same time, subjects rated their perceived
unpleasantness during the exposure to a low-frequency noise stimulus. The relationships between the
measured vibrations and the ratings of unpleasantness were examined, revealing that the
unpleasantness correlated significantly with the vibration acceleration level (VAL) of the measured
vibrations. In addition, the ratings of unpleasantness were found to correlate with the VALs more
significantly than with the A-weighted sound pressure levels of the noise stimuli.
These resuits suggest that not only the loudness of the noise but also noise-induced vibrations may play
an important role in inducing unpleasantness in persons exposed to high-level low-frequency noise. As
such, in evaluating high-level low-frequency noise, the effects of noise-induced vibrations should be
taken into account.

! National Institute of Industrial Health

A Consideration of the Relationship between Subjective Unpleasantness and
Body Surface Vibrations Induced by Complex Low-frequency Noise

Yukio Takahashi®, Setsuo Maeda’

11th International Meeting on Low Frequency Noise and Vibration and its Control, Abstracts, 349-358,

2004.
To investigate the relationship between subjective unpleasantness and body surface vibrations induced
by complex low-frequency noise, we performed two experiments. In Experiment 1, we used seven types
of low-frequency noise stimuli: 2 pure tones (31.5 and 50 Hz) and 5 complex noises composed of the
pure tones. .
In Experiment 2, we used seven types of noise stimuli in which a 31.5-Hz tone was replaced with a 25-Hz
tone. The sound pressure level of each noise component in the noise stimulus was equal to or higher
than 90 dB(SPL). The body surface vibrations were measured at the right and left anterior chest, and
the right and left anterior abdomen of male subjects. Subjective unpleasantness was rated on a scale of 1
to 5, and correlated with the vibration acceleration levels (VALs) of the vibrations measured on the body
surface. As a result, it was found that the ratings of the unpleasantness were, on the whole, in significant
correlation with the VALs. In addition, we estimated the ‘suitable’ frequency-weightings for the VAL
to optimize the correlation with the unpleasantness. The results of the estimation were not conclusive
but, based on a reasonable hypothesis, consistent with the results of another study in which low-
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frequency pure tones were used as the noise stimuli.
These results supported the idea that not only the loudness of the noise but also the vibrations induced
by the noise contributed to the subjective unpleasantness of persons exposed to high-level low-
frequency noise,

! National Institute of Industrial Health

On the Muscle Activity During a One Hour Tapping Task

Satoru Ueno'?*, Peter Schenk?, Andreas Klipstein®, Thomas Schaerer’, Elke Schulte’, Thomas Laeubli?

Fifth international Scientific Conference on Prevention of Work-related Musculosceletal Disorders

{Premus 2004) Abstract book vol. 1 p298-9, 2004. - .
Extended use of keyboard or computer mouse are known risk factors for pain in the finger extensor
muscles. It also is well established that the combined exposure to repetitive movements and high force
exertion is a risk factor for musculoskeletal disorders. We studied changes in tapping performance and
in the finger extensor muscle during a one hour tapping task by continuous registration of
intramuscular electromyography (EMG), surface EMG, tapping force and movement of the index
finger. We report the results from two subjects (A, B).
The experimental task consisted in uninterrupted tapping with the right index finger at 3 strokes per
second (comfortable speed) during one hour, and at 5% maximal voluntary finger flexion pressure force.
Surface EMG signals of the extensor digitorum longus were detected by a 2D electrode array developed
at the Helmholtz Institute in Aachen, Three channels of intramuscle EMG were recorded in differential
mode (Dantec Key-pointR) ,sampled at 20 kHz and stored on hard disk. At the start of the experiment,
the activation of the extensor muscle was much earlier in subject A than in subject B, but was similar at
the end of the experiment.
The experiment investigated stress-free repetitive movements and aimed at avoiding any demands on
precision or concentration. Under these conditions a high variability of performance and of single motor
unit activity was observed. In subject A, press duration continuously increased and activation of the
finger extensor muscle was delayed, probably indicating an optimisation of the motor program, but
fatigue effects cannot be excluded. We conclude that the motor program of repetitive finger movements
is susceptible for continuous and potentially damaging single motor unit activity if additional tension is
provoked by demands on concentration, speed or on postural adaptation due to bad ergonomics.

'National Institute of Industrial Health; * Federal Institute of Technology, ETH-Zentrum, Switzerland;

‘Department of Public Health and Occupational Medicine, The University of Tokyo,* Institute for

Biomedical Technologies, Helmholtz Institute, Aachen, Germany.

Effect of ALDHZ2 polymorphisms on the toxicity of ethylene glycol monoethyl
ether in man

Rui-Sheng Wang’, Megumi Suda’, Xing Gao?, Bingling Wang® and Takeshi Honma!

10th International Congress of Toxicology, Finland, Toxicol Appl Pharmacol, 197: 257
Exposure to the solvent ethylene giycol monoethyl ether (EGEE) is known to cause haematological and
reproductive disorders. The main metabolic pathway of the solvent is oxidation to ethoxyacetic aldehyde
by alcohol dehydrogenase, followed by oxidation of the aldehyde to ethoxyacetic acid by aldehyde
dehydrogenase (ALDH), which is subsequently excreted in urine. The biotransformation of EGEE plays
an important role in the expression of its toxicity. ALDH2 is the major enzyme in the metabolism of
many short chain aliphatic aldehydes including ethoxyacetic aldehyde. On the other hand,
approximately 30% of Asians possess the ALDH2*2 allele encoding the inactive enzyme, in relation to
the wild type ALDH2*1 allele. The allele ALDH2*2 is from the single nucleotide polymorphisms at
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nucleotide 1510 (G/A) of the gene, resulting in a substitution of Glu to Lys at the amino acid position
487. The aim of our study was to investigate whether ALDH2 polymorphisms influenced the toxic
effects of EGEE among exposed Chinese workers. It was shown that sperm count, progressive vitality
and normal morphology percentage were all decreased in males exposed to high concentrations of
EGEE. Blood concentrations of the sex-related hormones such as testosterone, LH and FSH were not
affected by the organic solvent at current exposure levels. RBC count and haemoglobin content were
lower in the exposed group when compared to non-exposed controls. Genetic polymorphisms of ALDHZ
affected the toxicity of EGEE in both spermatogenesis and hematopoiesis. Overall, our study suggests
that ALDH2 *2 may be a protective factor against damage caused by EGEE. '
"National Institute of Industrial Health, Japan ; *Beijing Institute of Industrial Hygiene and Occupational
Diseases, Beijing, China.
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1. Organization and Staff
With titles equivalent to MD and PhD, as of March 31, 2005

(1)

President, Executive Director, and Auditors

President Shunichi Araki, MD, DrMedSc
Executive Director
Auditors (Part-time)

Takashi Sumiyama

Hidesuke Shimizu, MD, DrMedSc

Michio Muronaka
(2) Staff
General Affairs Division
Chief Administrator Hideyuki Hirata
Section of General Affairs
Chief Etsuhiro Kamiya
Staff Mayumi Azuma
Takehito Narushima
Takayuki Suzuki
Section of Accounting
Chief Yasuhiro Yokoyama
Staff Kazuhito Fukazawa
Ayalto
Section of Procurement
Chief Ken Kawasaki
Staff Atsuko Hara
Takuma Tsuneki
Yasumasa Aoki

Osamu Kawase

Department of Research Planning

Director
Senior Research Planner
Senior Research Coordinator
Senior Researcher
Researcher
Planning Coordinating Officer
International Center
i Chief -
! International Research Organizer
Researcher

Takeshi Honma, DrPhar
Muneyuki Miyagawa, DrMedSc
Takashi Haratani, DrMedSc
Midori Sotoyama, DriMedSc
Takeshi Sasaki

Junji Nakajima

Naomi Hisanaga, MD
Mamoru Hirata, MD, DrMedSc
Hitoshi Kubota
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Department of Work Stress Control

Director : Yasutaka Ogawa, MD, DrMedSc

Senior Researchers Kenji Iwasaki, DrSc
Hideki Fukuda, DrMedSc
Lumie Kurabayashi, MD, DrMedSc
Tatsuo Oka
Tetsuo Tai, DrMSc
Akinori Yasuda, VMD, DrAgr
Masaya Takahashi, DrMSc

Researchers Kei-ichi Miki
Akinori Nakata, DrMedSc*
Fixed-term Researcher Yasumasa Otsuka, DrLitt

*Overseas Researcher at US National Institute for Occupational Safety and Health, Cincinatti, for
two years since 1st June, 2004

Departinent of Health Effects Research

Director  Shinji Koizumi, DrPhar

Senior Researchers Hirotomo Yamada, DrSc
Kaoru Suzuki
Tadao Toya
Hisayo Kubota
Katsumi Ohtani, DrPhar
Researchers Megumi Suda
Nobuhiko Miura, DrPhar
. Satoru Ueno
Kenichi Kobayashi, DrSc
Laboratory Animal Facilities
Chief (Concurrent) Junzo Saegusa, VMD, DrAgr
Staff Michinori Nakagawa

Department of Hazard Assessment

Director Kenji Morinaga, MD, DrMedSc
Senior Researchers Yoshifumni Nakanishi, DrPhar
Shin-ichi Sawada, DrMedSc
Ryo Suzuki, MD, DrMedSc
Keiichi Katoh
Rui-Sheng Wang, DrMedSc
_ Ippei Mouri, MD, DrMedSc
Researchers Fumihiko Kitamura, MD, DrMedSc
Hiroyuki Saito
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Department of Work Environment Evaluation

Director Norihiko Kohyama, DrSc
Senior Researchers Katsuhiko Sawatari, DrSc
Seiichire Kanno

Fumio Serita, DrHSc

Tsutomu Okuno, DrEng

Yasushi Shinohara, DrSc

Mariko Ono-Ogasawara

Mitsutoshi Takaya, DrEng
Researchers Mitsuya Furuse

Masayoshi Hagiwara, DrSc

Department of Human Engineering

Director Junzo Saegusa, VMD, DrAgr

Senior Researchers Toshihiko Myojo, DrEng
Kazuo Kanada
Setsuo Maeda, DEng, DrMedSc
Mitsumasa Sugimoto
Jun Ojima, PhD*

Researchers Yukio Takahashi
Nobuyuki Shibata, DrEng
Kazuyuki Iwakiri, DrEng
Hironobu Abiko, DrEng

*Degree from USA

(3) Researchers from Japan Society for the Promotion of Science (JSPS)

Domestic Research Fellow Kosuke Kaida, Dr Phil
Foreign Research Fellow Derek R. Smith, PhD*
*Degree from Australia

(4) Guest Researchers (Academic degrees, not listed)

Saburou Aoki Shosuke Kawanishi  Soichiro Sekiguchi Katunori Homma
Heihachiro Arito Hiroko Kyono Reisuke Soda Yoshimi Matsumura
Tatsuya Ishitake Kazuki Kira Ayako Takata Masayasu Minami
Takeshi Iwasaki Isao Koide Mikiko Takahashi Hiroshi Miyagawa
Takashi Ueda Kimiko Koshi Gen Tamaoki Koji Mori

Rie Uenishi Shige j i Koshi Hiroshi Tsuruta Fumihiro Yamasawa
Michiko Ueno Toshio Kobayashi Seitaro Dohi Sohei Yamamoto
Mitsuo Ueno Michisuke Kondo Kuniomi Nakamura  Keiichiro Yarita
Hisayoshi Ohta Susumu Saitoh Tsutahiro Hamaguchi Kazuhito Yokoyama
Fuminori Otsuka Hisataka Sakakibara Izumi Harabuchi Rie Yoshida

Kenichi Ohba Haruhiko Sakurai Kenji Fukasawa Takuya Yoshimura
Hiroshi Kasai Hiroshi Jonai Kazuo Fukuda Hisao Yotsumoto -
Kunio Kawashima Kazuhiko Suzuki Katsuya Furuki

Kazuo Kawana Ayako Sudo Seichi Horie
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