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BREEMER b LR BT ATEE S X CBR A RELEHE LT, BENENERE I & 3 MBS
BT o foo' LEEROM S DRIGO MBICR b BB 0%, - L FHE, BREbAEOR L LR
BTH T BHETE, % 5REMEOME HHABORENE, ~—ORAHEORY S
£ OBIESEY b, BEOHHEHNENEC, A L EROBEBNE &% 2
BB, BFIIBTBZCOLIBNI L LREBEL, ZhERBETHNESANETS 3,

. (36 60 O K ApedEdnde s, 1987T) - | :



22, EMRERCHTINMS OEKROEL

R AEEN EE A& T O M
(1 A - B - DR, 2 K - (RAE - ASREEIE)

ﬁ%ﬁ%ﬁmlﬁﬁmﬂooﬁﬁmzm%ﬁ%Mﬂﬁh;crﬁﬁttaw%ﬂﬂlﬁalg
86 4F 11 Aic 2 HOBMMIAE £ EM L 7o 115 SIEROWEI I, Zung © SDS AW/, 2
E& b SDS OELEEHE S iz 4587 A (B 3852 A, & 735 A) 2O E Ui,
Zung DHHIC & » THI ) SIEROBREREZ 4BIRSA L, T0 1 FHOBLEEIICRET
Lo B & 3FL LoF IS SEROBEEROE(LHSTAD b hvfe, KEOHTH—EREL
& O Kendall JEGrAEBYBERAME S, THERBHEL D 1) SERSELL LT VERICS -/,
% 5ic SDS OREHAELERF L, WA I~ TERMED NI, F e, 2[E1E b SDS
$MON SO KIE T S IR AR 0 > LB OB A&, BHES51.0%, KHE403%Th -7,
ThbhE, B0, RED6EE, 2ROHAEOVTIL TERELIU LM 2ERERL
fo TOXHBECHS SRR~ OXIEE, RBOBMELERHO—HRE LTIT> T Lo
Na, WH3SERISDS TRET 2T LMW TELY, | FRTREESEDIhZOT, #
SN TEPEYTH L EELLN S,

(3 46 AR ARB L F oS, 1987)

23. KAST CDﬁ:L_.{x."JL\’C

R & & &) E % A R OB
(1:HK - E - A®EE 2: Ty 7 v+ EXEPER

ABEERTNVI—MERZ2 ) —=v 772+ (KAST) &, BRPECTHEShAZTLI -
MEDRZ N ==V FA+ThY, BRERTECSHEHENTO S, ~BEIHEREHR
ELTIT-HHEBORBEEERELT, TOKAST OEORFE2T -, KAST 4 EHAT
NTIZEEHE S N BEREE 1431 AZSIHRE & Lo '

KAST 0RFEHOEA R, HHR K-> TRKESRL->TVE, TOEHLHEREE L O
WERZE, AFCHT 3EAPREVEHECHEEEENBOLOMEL, BLHMWPSVE
B EEEERMEV & DHBE L » oo —REHATOHBIFRMD LV & 02 RTETE I3RS
PEaE O EEL 5 3, KAST TREEEEEHSE MBS WEE O L AEA /N
S WVEE D S Ni, MBILIEIC & - T KAST OM#s38H Lk 5, KAST O&H
BOHFI)— A b ERBTLOHIERBD NS o1, /4 KAST OXfEOPIR



PORENIFAESED b, 2% KASTOAFITY—9 oo FREREEEZERITL, &
PEYULFRAMNETEEHBEEN S,
(E2mMBAET Vo — VEESKES, 1987)

2. S5y hORESEEOTRAINEVEICLS 6 /MY 0LDET

s K B R-E B 8B I

WESEICE| S 7 v b OISR EhO 7RIV E VB (AsA) itk 3 64fi2 o & (Cr(VD)
DRITRIGIC DWW TN AR L, WOBHREE & AsA OfHZHERB L U Cr(VD) & AsA
ORLBETRIGIC B I 2 RIGE vEE, SRR O AsA & L-AsA I W THERS L 1,

AsA OHIFhERR, 3EHOEE E TRERIOMNE HinsEiRET L, il
DY TRIEV—FEBER LI, b0l eh D, IMEE TORPRP O AsA I
WHEBICHHKLTVWEZEMPLDI o1, Fi, Cr(VD) & AsA ORIGE VL OKREER
P, MEERDOBITHEFE AsA THD, HORSEFRERE LTIV &R GHIC
5o o R D AsA I X 3 Cr(VD) BrkEl 8.4ng/ ¢ BB TH » 7o THIEHHLEA D AsA
k3 Cr(VD RTHED 12 BN T 5, 7 v b OHiO#WERBRIC I AsA BPFEshTuT,
M EARERME L 2EEL SRBTE LD LEEA NS,

( Arch Toxicol HIR[H®)



25, A A EHMHPLCICE B 7 RaNEVEREG6HZ O
LD EEERE
® K B K

T b OFHEBETICIET A IV E VR (AsA) MEEL, ChidffckE L6270
& [(Cr(VD) %237 n Al B T B EERBT 2 in vitro OEBERMXBOhTVS
(Suzuki, Y. Arch Toxicol in press), FitkEBH® AsA i3 Cr(VI) #tticdd 3028
CHL B TEELBEIEALTVE30LEL LN S, & 5ITin vivo DR EED 3.4
BEhdch, Cofodici, EEFETFO AsA & Cr(VD 2EENCERT % 3 370y
B2HTH 5, AERTH, THEE Cr(VD) ORBSFICHVEEROE S + 35 HPLC &
(Suzuki. Y, 1987 J Chromotog) #BL, AsA & Cr(VI) 2@ MR ERTX AV A F
LERFE L/, TOFERELD, Fo b OBEEE, M- FOmEHRS. IS X OoRMme
BIHAICEEND AsA &, ThooERHcmA i Cr(VD) OFER%ETT - 1=

(J Chromatog BWFE)

26, AN b7 OV NVOEEEE (0D
B aV MR FRENEAER
RE EFE FF B EABRAEH A RK-BR @O E —
SA”PITDIWﬁAh$5WE$&®&E®Lb ﬁﬁ:“”ﬁﬁ%h?@ﬁ”ﬁ&k
A0, BHEEEMEL TV 3,
9ESSDHES v it AT L &Ba on b %, 0.5t 2 neS&RRE L,
BE% I AEOHTRIZ 2% T, AL BHEONEEE TR Ui, 1ERELEBRES
BIHE L feds, IRl Tid, TREXBHE L KESED SIHTFich T TOMROBWEIER £
¥, PAS BT A& S8 ER M O/NSESEETR S h TV, 1 BEIRO AR R
BEoHMbERL, BRILREN S X3 ILRA 5, [UEREE R OEEMERTEET$ 5,
IS T ISR IR L, BNSESEOA 2B 1, : _
LA UEANL Aiclk Lo v MEOERE b, o—E» b 2BV IEAR SRR
OER AR 1o TAKMBOBIERE L <, MM, WK~ 07 » — ¥ OIS
Lo /NBEI & 72 » T, ISR QPRI & & OIRBEEED R o R i, J00E B I — L
TAHM, LBEFCHME, <207 —VIES SoMIEENE /DS VRS SHEICE
LT, DROSED OV FER—EREIC & 5SS & BRI FED Lk, A%
HIE LR R RR T B,



2]. BMEERE 1 —LAQEEKE
(1) BARBEROLDOTVH Vb a—aFE

A OB OB R

TV Ve 2 — ARARBEHRRET - 7. MM 1 ERERC2 A AME L, BBHE 2~
LABENEBIY, JuAbta-ARU=E 0k 2 —AORBERTHEAL: b OLF RO
bDERWVWR, 73X 7 - s&BENEE (PFMS), 75 =2 5y Fl kb a— LHE
%8 (GBFC), WMBEHE 2~ sREHE (FBAG) 2HAADEELDOTH 2, BREF v
YN—AHHT AL a— AOBAEREIEI-HOWUREE A, OFEEAEEELRIELMY
meaEMtEi,

FEEIZ, HANFERCX 2B BREOEHEMA LB, 7V F vy - RENERT
VI VBB ERY, Thb oORBIRIVREERLE 7Y F v v — ORI BERERE
OBEE - BIEHBETY, T4 -tk 58 BrEE2EESE3EKKE-T,-
TNF vy N—LER b2 - KOBREFE L1z, FOHER, BIFEAORETEEF » v/
OBELEHHDIFE/NS WA ENTE, BEL L 2 — 2HRHNERTE L,

28, EBESME 1 —ADEHKE B
(2) ta—atho<r VBt o tERRER ‘
R OE OB E

MDD < ¥ 7 VBN LEEACERT 3 FEARL, ThETS X LRRHEE
TRESRIIw Y H Ve a— LhBOB{EOERIIEHL .

BREhELT 25 Bo< vy A VB0 55, L%REF ) v ABEKRICI BRI~
HrOAPEEL, INHERZG—Bl et v v OoLEETs0T,
NOOBREERTRERETACER LV IO 2ENEREI NS,

- BEEE--BROERERCR Iy A v Afliv vy X Y BETEREA, (OBREBY Y
HVERA U9 ANEBRTEBELTIM v vt dfim v v OREBEADZ, TEFVT &

b OIERERICR AT Y A v OSMBRTERSH, COBREFARES P T LABET
WHEEL T4~ vV HERENE, COL-OBOEL W ZMIL -~ v # v EBHITELRS,

ARG BB KRR TMBERERRETREAET 2 T &L h = v i v ORRHS
%, TORELSERCIES N 24, 3 44 M, oM{bvr A rBEELIVEL
EEOmEBb=~ v vBBRETE S, SBicdfliv v VREBLOYME{E=< v ¥ v BT
YT 5 MAEE VTR b v 7 v BERETE 3,



2 ERME4EE 1 —ALADEFERE
(3) BBREMEIcHBIT s~ v HYBEOHE

AR K-E BB I

S » bizw Ay (Mn) Ea—A0RARE (5HH, 588 %, 186
HEWR BT o Mn b2 — ABER, FETR460m/ o, BETE 1.46mg/ T
Hotie BAKAWI Mn b 2 — ADYHE - [LEFRREC >V TRMMDETERSGNT W B,
REEMb s L URBETER M T S B 28I UMEO Mn 27 v — A L RRTR
Sk D ARERL, FOEROEBERE :

| EMRAERTE, Mo My IRBHEESTERTIR 1L v/ ¢ TH 7o TOEYFERYH
BREEETSD, 20 T3 YREBDTHEVT EMREN, i, 2 AREHTA,
BB O Mo BER4~6 g/ ¢ OFHTRE—RTH » /o TRIEMIZHBT 2 Mn @
ZVTSVASMWI LB EEZOND, TOMOBES LUMETIE, MniREZREE
PR & REBK TR OEIHM, WBRELYPPBRWVELRLAZRRAEN 221,

30, BRESERE 1 —LDEFEE
(4) =vHvba—5bOin vitro ICB I 2HIKEEEE
Gk R E N
g BEEF-® AR K-8 K x

BAERCHOONE 73 A2 7 V- a2 &BEREEC L DFEEIN ey HF YL a— 2D
in vitro o B AR L HBEARERRES | EEERUVEFERAEZERICH WL o &
ba—ARO= gk a—s0FR5EERBIL T,

=9 RILMABRD PM3A MBSV, Tl QBEOKE - — AETEML, 48 R ES
MRS S ESE L, HIREMARFTEE, A v a—ADBMER, Joita—AKDE
{, 2whrhba—skDilihots, TOERKD (10 %4BHFIMTFERMMEM #) ~OH
BRI, 3T CABMEEBRTHRM~ Yy vt a—ADRNIUTH-Tto —Ha—LE2HEE
L3 3F ¢4 2—ZNnnRy—llHko CHL i~ 0#E%E 7 v = —JEEEIRE 50 %MAFT
BRET I —LBERE-THETAE, /0bka—LTR6pe MITHEHN, < v
Hyba—bTldpe /MUTHoTF0hbE—akbHASFENRD - 72, CHL MK
W ARPEREEFEEER I oAb — A2 X DEEL, vy L DBR Y, T OEREHE
THEREELS®S, 50 ug /UORMTRPHAREIFALED bhilh - .



3. BREERE L —ALADEHES
(5) =vHvea—sRET v N OHKBEFEMPE -
e} HET -8 K b

2y HVE 2 — ARABBERO—BE LT, vy A YEa~5461040% ; 1H5E
B, SRREs v P RUEROHCRE LRSS » F 0RBE, 1BH, THE, 1, ABL,
2y vka—b, 1465 0.100g /o, 1H58R, 2 » ARES v FRUNES »  ORE
#1HE THE 1»AHCBYTAREOREABEREROREANERE T 5 &,
B U SR U R M %, 2 v A F ey v A S FTIEE L, ERMERORAKICO L
T, REEY, BEREFARCHERES KR (SCB) SR oW TR ET 27 -
wvHvea—s LEEEBRRC2y ARBRICBVLT, EHMERoRBAMERTE AR
RUOREENIGEESEHI S VW THRE L OficEMmiinsfe, X, KKK Y v ROy
AR HEEE G HGENRSEE TR HBRE chE L CEno RSy Shi. 2 B R%
BT IR & ORIcE R SR A - oo REMEMKIDIK O SCE HE S REH & X
BoMicEZENED ShiEh -1,

32. mﬂﬁﬁmhn—lx@i{*izﬁ
(6) 7/ﬁ/t;—b%%7/b@&%®ﬁﬁ%mﬁ
o OF OB %75 BE=-A8H0 A R

8BEDSDHIES v bitw v A vk 2—4% 18R (4.6mg/of, SEE/H) 88X, 2
s B (1.46ng/d, 5BF,7H, 5 B./H) BRAS#, 1EMRBECRIKRTHRIKERE, 1, 3
B, 158, 1A%, 2888 CIR1H, 1A 1ABOKKATRER, WBHEHSE 5 HOM
A REL, JERE B CREREL i

v HvEa—LRES v FORRECE, LEBRE 2 - BRBHLE LOCHEERTS-
fo BMELELTRICSVT, WRELERIZERES P, BIRNTRYERERORWE
BThilivs Ty — VROEMIERSWEh -1, 2 » ARBHTRANCE #d o
DE LRI & kiR s 07 » — D OHBEMSS - b8, MBI G_HLIEEFNER
EARVEETH -2, BEEVANTRLIE, 2-ARBL L~/ 07 —YHRDOTHU<
U R T AREE TR B2 TRED LN, LM% RRERETS -7, BERRT
B, 7oA, =y rika— sRBEEEEETFORRONMET, <Y VRTEERISL
B d o, 784, Sywribta—AicHBL, <YFYEa—s0flillfi~0BAR
HEL, BRLTEEXRET LR TS PABARHRENE D LEL NI,



33 EEBEERE 1 —ADEGEKE : ‘
(7) =v#vea2—rOSEREARL BHERS
" H— B F&R® B # -8 §F —

TS AT RBHER RSN e v A Y a — A REEAEKICHHL, SBSSDES &
b DT[ERICEA L TIMEER 2R L, o '
KBS L& 2 MOBHRE R OB OMIKES & CRIEREINAE R E T 2MTETE -
HBETH 5, PRESTRIAEX LR OFETIEREME, Miads & oHilzesoBE & &5
v, BERMEPRTENE, Mt LR OBRBAENA SN, HEERTRY7 07 7 — U OEEER
BE CEELRHE, ISHREEOMISED NG, 2 »r ARICR NS OT/LIIMEBIRE» S
o, figvso7 > -YOBBETOEHKLRERLTCEY, MBETO) v " RoSENET
Do AN T ot/ na b a—AP 2y F ML a— ALHNT, TV H vt 2 —ADMEEE
HBETHD, TORELRE, '

U, FRARZPELV7 AN MEBROEEKE (D

® H — B-# BET-# L B E-WEHE
FoAom R EE -8 A K
EHEEROS VRGNS L TR, BTET A~ PR <2 b A0 —BAR
B e S n, BETETRECSATOAEBEHEVER (55 um) 07 2~2
ChREN, RS T RANRR N OLFHEEBEIRHOANE VL, Bir, EERTANR FOTER
HHERMIC SR S h, T AR+ OBHESIEE L 3EIRT 3 ERCH B, —HTIRT
ARA MROIEHRYEOHRENTOI TEY, ToLEHEBREERDOATVS, £
CTINODEETANR M, HEERICTET7T AR MBI T AR MEBRCELT,
SEPREAMER, MREEME O RS L OBEMEE RS L,
C WEMEEEB LT AR P BIOT AN VEERTRE, TANA US4, &3 11
B0 T, w v RAEREARSIC ARSI U T » P RBERRSIC X 3 RBASERE L
7o o .
ZOFER, UICCI7 YV 91 VBIUBMMT 2 <2 MG T 2 <2 Moth LEHLI
MO EET ANR F OBMHMLIEGED » 7o 5 v MEERRBRE I L 3 BHROSAERIT, BEY
MPTH25, B5%R U PAOHRTRERCEEOREEZRAL D, UICC 2 9 v 4 4 4,
B VA0, REMECE S, BIUN T ABMTH B, TET AR PO
HEEA S P BRUEBBAILVY Y ATORMARSGNE G, BE7 2R b B LG



TRANZ b BESHET RS2 ML, HRRENRE, SEARROTHRLCHE.
RIBIE DS & Fh A & ORIICBBIRAS B TREATRES N oM, © ORI LR
TETRELRW,

3. 7ANR MERERBROVETE

— IR REEF DA T R XA + 04D 5
ol B B ARPEERES

o KIRRRIERAR € ¥ 8 — P8 (R - R
—IEMERBONAIE R, RERBRIC>L TORYHAORELER LA B—IUb
BE,OFHLTOL S, ERCECETERETHRESBEL TV 50, HE0o—BAK
uN»@?xNzb%ﬁf%@k%ﬁbfﬁ%ﬁ%émﬂaﬂ % OEF Y > TRIZU A
Mﬁ#bmhnu®ﬁmmfbk,ﬁ%bbﬁ%ﬁ%%h&%kﬁi@mﬂﬁﬂﬁéLT¢&

iz Lid -, %m7x«zbmﬂﬁ TR - #4xm£@ﬁﬁ%ﬁof%fo
Wﬁﬁkvéoo%ﬁﬁﬁﬂ%ﬁ¢ik&ﬁh,ﬁ% ﬂ%ﬁk%ﬁ?X«zbmﬁoﬁm
B & A BT 5 NI BER, #miﬁwﬁﬁﬁiﬁ®jﬁﬁﬁmwtﬁr & BIHE OB
ﬁﬁﬁ&®ﬁ%%ﬁatoﬁ&%fu it+ﬁﬁ£?5%§?@ﬁ%ﬁ?ﬁﬁﬂ@ﬁ&ﬁﬁ
iénfmmum @au?ﬁﬁﬁﬁttru%om% JARC ¥ v £ ¥ v & TH, 70/9
4w@&@%ﬁh;%¢&ﬁﬁﬂb%ﬂ¢6%k%ﬁéntL&%¢uk,m%ﬁ%@ﬁ&

ﬁﬁﬁ%ﬁﬁ%%%#%zﬁU——x?é%ﬁmbto

ﬁﬁﬂ#//fzﬁA(wWﬂﬂlﬂ ﬁﬁ)urﬁﬁ
IARC & ¥ U v & [IEMSBHET Ok (1087 |
F9H, {he VAV RTHRE o




36, BIRABIMIT ED in vitro 05T 3 Rt MEESk,
kR BRI DT

! BETF-# L EE-H A X

GHABE E LTHWS R 3 Wollastonite (73 FE), Attapulgite ((PEER UXKEE)
RU2 Y v &4 NVEBRREOYTLEL RO CREL, s vy v b HEBD kowT,
b hRIERIC S BRI, 7 + 1 = — XN AR & —fifitR® CHL #IfED = 0 = —ZERFHR 5
b & foHHREEM:, CHL MY 2 REAREERE I >V TRE T - .

cho AER oL, 2 ) v a4 V(RE) E B L TEIEAEE <, £ IRIMERE 50 %A
Mt 20IcEBT A8 CARRIARS 1000 g /ml L TH » . X, CHL I3 2 4Bl
BHAORICEELTHL, oo = —EHsR% 50 %HET 20ET 2B CARR, Wolla-
stonite & HRRE Attapulgite T 50 ug /Bl LT b, KEE Attapulgite, BB LG RHE
HTI3ERL 12 ug /M 335 ug / MTH -, BiT, Wollastonite R UhEEE, XKEE
Am@mgmmﬁéﬁiﬁﬁﬁﬁumbrﬁ<,Wm%mmmfmﬁ$®%ﬁﬁ%mé%bt
2, BERERRRIEERED LT, Attapulgite TSI, HBEREFREZCED L
Biot, X, BEBAGRGHECBVTS, 7)Y/ VoRBEERHEREE LT 2 &,
R o MBS, REHEMERFILREAELCETERL T,

37. PLEFAP, EFSA PO in vitro ICE T B B0, DI,
R FEREFERICONT
Bl BEEXT - U E E-#H K X

EBHORSAMNLEFA P 2EHEL, ¥4 ELT, BAFVHA2ER =V B
L2mE, 7))/ 7F 0 VRE LAERUAREA 54 b TEEIC-VT, & FRIBRCH T
BIRHME, F v 4 =— X hR S —[fifko CHLAHIAD 2 0 = —TZRkhss 5 & 7 ABIa s,
CHL $ERici 4 2 Bk REHEM I > W TRE 21T » #o

Thb OEEOMIE, MASAMEATE, & MRITRE 50 %AMT Z20RET 2B
AORIZ 1000 ug /UBL L THF, TOHTHELEFA b CKEE, CTFA) LAKY
A54 FIEEMEARS D T, BIMEOR LR > O REFED Y ) 7 7F o
LT 1000 g /niT 34 % DIFIMERTR Lis, CHL Ml 4 B AMKEME TR, BERE L
FA RABR LM, T o= —TRE S0 WIS 58 LA, 18.8 ug /niTH ks, %
ORI TIE0 v/ P L TH - oo CHLERICW T 2REAREHFREEL W T
BEREETE B, 21 Vv iANVEALGRBEIBEWMEHERT &OREDL 27,

—32 —



3B. EREAVURARBCLSSOEBRRES v b

mﬁﬁﬁkﬂ@ﬁﬂ;hﬁﬁ
ol R E -tk Lo = <@1ﬂ%ﬁ¢ﬁ>
"R T

2EA VY (0) BERIEE T o F OLHRIBCHBIEERT 2 e 2RILSHREL,
XOREMEHRRES » + (SHR) WL T, BEEERHO O: BBV DS S 5 8
+50h AT, SHR M 6BSH 5, 0.1, 0.2ppm © 0% 6 » AEGHRET 5 &, R
HoAHMmEDBREASES DL SRBHEMAS -/, LALOIppm BTE, 6 » FHkk
REES, MAR WSEREL CEBENESICERER T, - 1o (AREERRS).

0.1 ppm O) BBH & UHHZESEBEER SHR o0ffic > W TREFMRREEYS Ui, O
BRETRE, MEEOBRVEREL <, a7y — voBNELBEEFCED, SEET, 0%
B A#~O/NO IR &, HMalERR, B8kakE O MBRIRE AR L oo BRE O,
FEHICHEN D LR EREREESACEE Ty F EHBKL SHR THRICHBEL TR
Do te —7 SHR EHOLMMEROEMRIASHTH - o, OB IT S~ HBE T,
BRI O, MEAEORE, MEROEESIVRIBEATEYD, COBRIORA
BETRMED LRESNBRE VNS L VWHIERPN T — & 2REFMCOTH/T 5.

20, FVURKBEDS o MER—WE S OHEI
BRITTRE | |
CI IR CICINTIS S SR ST e
(B AREERD |

FEEEICBT 33y ORERELET 2 LT, AV o EE T ARk ED
DTEETH B, Ke 4V VIHALEOREO—HRE LT, 75 2R0TAY Y ORE-#
B D B T RN LT, )

8384 JCL Wistar HEPE S » M IcEOEINSE, BPER, LERNERISEEGLEDAL,
FHEEER CEBERICHB L 2V Y REBELRBHME 1.0ppm & V' ¥ TR 3K
H, 0.5pom Tk 6,/ BTH 2, COAFVVRBEZ4IABREL k. MEHEHELTS v b
AR 6, H, 4 BRRERE L, 2075 7i@E 0, REEHE SEERE,
SHERIC AL, BN ) OF 3 B ORENE KD, DI 15ME 10 B



DR —iEEEE|L, Beat/min DB TE LI,

VY BERTRERVH ORENE O, YHRBECRENNE, IREORBRINET %
B Lk, ChBOZbRA Y vRBBEO ERE & bieks MR Lk, 73—
LEORERBIC & - TIHSHERS R o T &dbi -7,

(BRI ¥ R 9y & 1987 TR 6] BERHESS TRETE)

40. ﬁﬁiﬁﬁﬂﬂiiﬁfbiﬂ B

wWmoA -k #% X B-H H 3\

ERBAEEOBRER VT, B4 0fFEE0RBRAEZIEET 3 2 & MBERTAR
ThaY, BBREELLTHZ2BRTZHARE LV ETRIY,

REZOERESZVEMBERN b vy, $YLYROVLT, ZORBRAZH G X RY
TEEEDONBE= S Y ¥ AR WCRE Lo BEIEREEE 4 Zico\ TR 2
R v REBME, (EENTS X CTERRR R ENE L,

55 RBEFE RGO b vz v ERFROMEMESS & DI VT EREISNTL B H,
ﬁmiﬁﬁuﬁﬁéxéﬁﬁﬁﬁﬁﬁ(%k%mmmifm@&Am?uyuomrﬁ%m
HEEE5 BREE F Vv VORBEERT AT LRBTER VT &4 h o, —H, VL
/&X*W%E@®mﬁmﬁﬁﬁﬁg(ﬁkﬁ%pmﬂFu&mf§ﬁ< x%»%ﬁmm#
YL YORBIEEILIAZ LGSR t,

fERBRIBR LV ELERERIVT =Y ) vV OFERBAEI SN ZY, HoEHEtE
ME5E, trzy, FYLyHEREEENL VY F-EE2E - TVEEAR, RbxFu
ERBBELISN b VT v XUV L v BEAOTEES Y L v RBEES S b v v
RREETHTETICLBMETHA I,

(Ind. Health &R



4. FEVROEGEXEOTHEEFNHFE ., -
Ty b OHHEMGEED T 2T U REREM (1)
R z-A MR E-EEOEE-AED K

E%ﬁimﬁPﬁﬁﬁ%mﬁbﬁﬁﬁﬁoa ﬁ&k&&?ﬁ&%ﬂﬁ?%ﬁ%@uoab
t,Eﬁm%#06®ﬁ¢bivﬁéﬁ%ﬁkﬁu%nm %ﬁ?ﬁ%é@ﬁf®@ﬂ®i§
55 bOFRT Y FRIEEN- 2 LR MBO TS TH~B T L 2R L,
wmﬂx¢/;—wfﬁﬁﬁ«7/b%#oﬁwwﬁ%norv;r%mmr HEmE
ﬁﬁr—&mﬁiiammrw;/m%ﬁﬁﬁ(4%%)%ﬁctoﬁﬁﬁﬁaﬂﬁncs
(74~ )&13(%&)%ﬁzT(lm])fééﬂm%#OH%ﬁ%L @%&%ﬁﬁ@m
@@LTNESEEkﬁﬂv/bﬁmkﬁ¢508®mﬂ%%%ﬁ«to

v Y IREE T SRR & B IR FRE ORGSR 5D, % 72 CO MR

ﬁﬁ%;DCSL;aKEMH#%<abn m#n@%At%%#oﬁmﬁ bmié
NB LS RS DN S - fe '
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5 L U—BILBSR OIS (8HH,/EX 20 H) WHE CORMHMIRE (8RMx 4 ED
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M, FERETORAORABIRC T
®# H A

[E&] MR TORRORWRNSBRARE & ST 284 OEE TOERERE
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-7, kAPBEATENE, COREAVTERENEERFENREE,ORD B EMT
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(Ind. Health, 25, 215, 1987)
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50, B{bX F I ORREREHELE
A MR E-E R ZEAB O OE-EEOES
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ﬂmﬁwﬁﬁﬁﬁwﬁégﬁﬁéﬁéﬁb,m¢ﬁﬁﬁﬁﬁﬁﬁ®ﬁpﬁﬁéﬂé$ﬁﬂ%é
ntoMBﬁﬁm;%MWM%&E%EGEﬂﬁﬂﬂﬁﬁéLr,Bﬁ%ﬂﬁﬁﬁﬁﬁmim
Pk-3y (DA) &/ AxER7 Y)Y (NE) OWDEREL, TOB DA & NE OAR
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60 M EAEEMEFS (HR) 1987 &

14 B B FBRELENES (R 1987 R

XX International Congress on Qccupational Health (Sydney) 1987 F# _
Neurotoxicol. Teratol., 9, 569-375, 1987.

EEEEES, 79, 218-219, 1987,
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5. ANESDEVANMPOERICLZIRIEAFND
HYPHE=—FU T (IV)

=g R

HEABILAYE~E S D E Y B LTTEI~E o v (Hb e 1, &
REGH RV (A3 : £ r60H, w2 220H) &5h, ENMREROLENENE =
50 v /e LTHA 2SR, ATE TR, B4 FALOEMENE =Y ¥ Ik
BELTo Hb IO MmET > TW o, SRR 186 ~8LDICR v v 2 AV TR
A FNEBE— Hb e OBRGRE RN, R{bX F 012 80ppm & 180 ppm @ 2 0 D EE
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S -AFNYRT4 VER (Meeys) ZRIFE LT Hb fhMRe Ui
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(6l EEAREEERARETE)
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L OBFEARE ST TV EY, EBEBETOEEKETOMT Bl 2HE 3 v, HE
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(AREFELH 108 £ TRE)
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Mo R T
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ROk (B EXEE, vy s D, BE¥E+HELS L vDE) k-7 C0d ok
BB ED LS IENERTE,E, MEBLICRB B -3 70w 7 ) v (B -MG)
ZHEL, EREORRAOKRTHOBF LI,
- MED B, -MGOL~Nid CABHOARICE-TH, L ORBEGFOBVICLSTD
K& BEBRR SIS - To RFAD B; MG ORUIMERETE L EXB+HEY 5 3 Y
DR osERsH, TROAEFRIBEOREMEES W, Ll B, -MGHIH 5 -
yﬁ%ﬁ%ﬁbﬁtrmaca-%%%#@&ﬁ&easvD&%m;é%ﬁﬁﬁwMGﬁ
HERSHEL sk & E, G, FAERTHEI W -BSRERYREEETH, BE
TH-h EHEE LT,

(FEBIIRETREMRO—TH 30)
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iy RO A Y uF ARy (MT) —mRNAZRIET 3 C LItk b EKOESLEE
Per=s-LEdE03EL (FEM6LEREHD KETE, 53827 ORERICETS
BRI AT o oo FEEEIIZ/ —¥ Y 70w bl X 0 MO 2 RNA th® MT —mRNA % 4
BHICRIETE S EAER LY, COHRRIBENEEIY, Bz ) v /RaR
FIT 20RRABTH ok, COEERBETBRD, Fo't 7oy MERLBRERRSVTR
FHETY, XDREEE LTHEYUHEERYL L2, AT RNA OBRKENC & 558 %
GO DIRIENHE L B 2 0ot RIBERIER —F ¥ 7 0y P DFORRE bk
BN T)F4 -y 2 vEBEAV S ETHRSNA TV S, $, BRPEXORC 2
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56. MBI DN FIOARKEEXNTSE MARO MT ERRLORT
R OfE OB

L OBYERE Y Fiva (Cd) RBEREBLTAYnF a4y (MT) 24K %,
—E Cd#%E LT MT H#% L Bo_EHoKS e 5 RIGic 2 W TIBES WL IDH 2
TETZHENHEN, BFLVWERRESATOWEYL, COBFOBR I MT ORIELELE
OEYFHE= ) v FIKAVWE LTEERERE S0 EEDN Z 0T, b - BEREEE
(HeLa #H82) #Av, “EHOHZSIINT 2 MTABRIGIKSOWTET Lz, COBR, —
EHOCI L3 MT AR ERMIcE—FHOCl o7 ARG IRMEET 24, —EHOSK
OE—7BHicEZERO CdeldERIELEWE WS BSE (Desensitization ) s L
phi, ZEBO Clicxd 2RI IR—EHO Cdick 2 MT ABEAET 3 28Il 5 &
EHE 4 2. #fEA Cd BOBKELEZANCEREIZEHO Cd kxfd 3 RIBHEOZELAHM Cd
uptake DEFNT L 2 D TREVWIEERLTHY, BOMAL -HETELD LRIGHE
OE(LBHRAO T #F A5 YL _UERBLTVWE b0 EFHEN,

(Toxicol. Lett. #¥BFE)
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Wom o B REE
U v BRI AGD SHENERB N EEMATE Y, BEEBRUEENED =Y
Dy ik > THEREAEER TS Z, L L) v ook, H80%0 THlEE, $20%DB
ML GRRD, BMEORERIEBH AREANGLL{ R-oTVRILHHMSGATNE, TDRED
ZARoLBAHER I LB L TV ARAIE, U vy Betkd LTESBRMT 52Kk
FE<B LR, T OEEEBCHERET 2 REEENS 5,

WE BB L TE YD, HEORAL LICAHIERET 5 0 & A5 EETH 5, 1
—, EHEEOBEVEUTRRIEIRRE LDy v 2 BT s 70 -9 2 U —2H0k
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L, $fEN20 0o MT OSREBIRSBOVEEA- T, TOT &R vooRRiI3 Y voviRERS
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Box=%1) v /OoMFEic KRR 525b0TH 3, )

(Chem-Biol Interactions &)

58, HEMROEEKEIEEORR

L B F BN RBE B

FUE > QBEARRIERE L 25 5 vy ORFEBMNEL, & FEMMY v Bk
ZEREESEICL AR Y v ) OFRHIC> WTIRIT AT - 720

BUE R ) v ERE, ¥S -Cys LN 5 & T BB S DRBIT 18 BISER, SD
S -PAGE THElanic s v 30 2R L, Cd, Heid 2 #aFF x4 (MT) %<
FYLIo INTRMTEMT LD LATROAZV S vory BEMKICHERSH, NiTh
MT AR TRBK DO v <7 BERENTE . Sn iR 40K D ¥ v 97 DBZEET 245 MT
RHFEHShUE D e Mn BDP R »TMT OEHEERNEL D bHKIL 1, 2 ¥ Hg, Pb,
AsiRVohd MT BFEEL G -1d, SFR20KHEOY ¥, Chon&Bic &
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vy BRSEEYEORBIEEE LTEHELD S 3 LaREE N,
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59. TS5 v b D Cd BEMEICEH 1T D MR
= 8O =-/h R OE OB ABE R R

eI DELEBOBGERICH L TRERSEO L I TEN SN I 2ERN T 212D O TFHF
EERE LTHIESOMERES » T Cd Lmg/ke 2R 3 EIRES LU fco BREGHARIMHEIZEE D
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60. MEZw bOAFOFFRA |

N R B #E-NMNE SR F-ZE R Z-AREH A R
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e, THhSDF v FOFES S CAREERTH 22 a5 x4y (MT) Z5HREEL
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EDONEpat, Efexd /B ELV 7 » Fov 7R G-T0/DEAE— %7 » Fu ¥
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(Ind. Health ¥¥&FE)
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A H B M B i

BRSBIHMERORITE Y 2 7 & RIS BV TRES N TV 3 /ELRSRITRER, fELm
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B E &b REFOEIIED o ORIFETTL, BRRICEET 2551 fd 2HL S IEEN ORE
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RN, EEREL, RRUAES b U BRSO EEATEH o LT Dk
SHEREE D% bk, TOMTR, HEHBEFERIC/EEL TV 2 ESOBIERE, By
REIEE ORI, FEABORIER & O—HHHE bl STV 3,

63 EHFLIMOTEE &8l SHMEHMS N, BHERE LTHIESh3TETS 30

(B (ERBUAEEES & CRRBERS O RERROBERMIHEED)

62, HREHLIRRATICE (T /NIRRT ERR
F ® % ¥

PEFIRRITTIThh T A/NERAKEF BRI EEL v BINL, NREMRE
B EOREEE - B0/ D07 7o —FEAHBEEFROAD 51T 5 1,

- CORBIMEEE 20 ALITOBET AR, M2 |SERE 2R 58 FREYE
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DRI OTETE 1,550 AZIEC 7 7 4 v (ADBHEHRT LI 140 FHEOMEF — 7) 2 b
COBEEIBIEETZA20ERT Lz L7 7 A ML RHEZSEHRES W TVWELOT, #
HEAH, RUREEE, FUNEEEDCHD»OF— - 79— FE L, BEBANTOES
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TREES HOF—ROBBLE L, EEHROR—EHBTRICHOVE, ZEOERY 25 AT
R EHWERN HE VO TREMERSSET T 2T L 534, 2 ZEROEENE
BPRTEELEDLNG, SET- L EFVEROEREN S, AIAEHEEHERETIERR
BRI Bk & AR MBRE T 2 ADBERTRTZE 0%A (linkage) K& - T, BE
HABRY 27 2 OEMDIE L SBERMNICITHETH 2 T L 2HE L1,

64. TS 6 Y 0 LEREORER L
BOE OE E

BIOPLD 7 4 vy - LiclBRENL 6 M7 oAk, REEF MY ¥ AEBICBIREICER S
NBOT, COFEMEMHY 0 LOERICAV BN LS TEk, LirL, BRENE
70 hOERET B, TLRERC XHE, REBECHORIIC X DROBENEC 0D
T, BREFRAERCINE, BRRCSREETSEINIERI VYT L0BIEXE /X
NoBEZ 0P, BT ERPoOSIEENT T AL VIERFIC L BRBMELL MBI, Th
5 ORER6EY o & DHEMESAX L BOT 2, |

FHATIE, 67 onZREF b ) v AERICERULE BRBECBAF VZHM
i (Bio-Rad AG50W-X8, 2g) #IIA T 10 5T 52 &k X h I O AR O +
PO ALFERE, ROUTETFEEUER T ik, BEX 62 n 2 DERY
HIRZ T EERH Ui, E, CORET IO pHMEL 23, chickB6Mfis o
LDBITRIBRIIEC WS £, BEHINL,

i, BREIV6Ms o s0EBMARRRE - fcic®, HERAZ7 M5 —&LTHVELY
ST AN F—EDEF IOV AV TSIV AT —HERTWAT LD, JDHLHICHE
Bani,



65. EEEFMEEDERRRICEITINLARE

A M oEOofeF B EE#E-N B M E-W OB % &

SBT3 U A BT 3 BB AE CHEL, 4 ORERD 5>0H LA
DEERRR > TOT SBEEATEVRED A, RERAHETEROIAD TS, B
RIS OMBE R RS 5 ONERL L BRAbH 5,

SH, (ELREEENEL, %ﬁﬁﬁﬁ%&ﬁk@mb@%LA®$$m9uE%$ﬁ%ﬂ
BTHCBVT, BREEZRRK (K £H0BEET /o
ﬂ%kﬂhf%%w@ﬁﬁﬁﬁ&%%@ﬁﬂﬁﬁarm%&?éﬁLb®ﬁ§Wk%<Eo
THD, NS OUEORVS KHIRED LS ERRE N30 3BLORFLND £ L5 TEH S,
T DB LA R/T 1213 % LA LADED SHEHT, 799 VBLASP -
SHTOK R 46 X 102 me/m/cpm (C. V. £129%) Thoko #7, HdfEETHES
LTba—aWRELTED, R/TiR 25”%, KfEi23.3x% 10"3m9/m3/cpm (C. V. £99%)
THh-T,

FIfEES E SIBHOKHIR I m/s UTT, ©IShs K BoZEBH /s vboo, BEfFE
CRBLEFIGEVEECRES AR, POEBVERICSE0IHL, FAMEETRIED
ERFLALRD GRED o

% Xﬁ@ﬁ%k&éﬁ%&ﬁbh*@ﬁﬁﬁhﬁ ﬁ$®ﬁﬁ
——6ﬂ¢®77u/%mm%&WﬁEﬁuohf——
A M R OH )
N OB AN (NVRFS YRV S )
B T % 5 (BRER

Stk C A RO W BESHEROMERE LT, ARcHRE LR CAEXEERET
AT BHENHAVLN TS, COMRETE, AELOBLABRSEVWEA, BT VE
LEBETZ N v 7 APEOHEBBINENE VIES, £TR, ENXENRRIhT, Eif
WEANS WA, LT, Bl VBAEBEEL CRD 3R, ERXSBORRER
ET 208D B,

XBBIEEREE LTR, BAV TS0y —ickd Az (111) 45 2B
AVTIvT ANy —OERCEHEREBVIESO In (101) OEITEZFAT 35S
MoEhTVES, BLAOHECAVSATWAEF 7o VAEN 5 A AKFO7F 70 v 0



EfffsRicE B L, ShERHALTRNMERTD & %2WA Rk, .

THVFa— F¥R b EEHEEEROR LA LILOVWT, TRALIESTFIhHMEEE TV
B, BAVIS V7 a0y —FEMBE L THERS LSRR GElicdaSunErasy
ShT, 778 VY I R AEEOMIE S BEY LB S Nz

(1987 ATHC #5%) '

67. BERRTSAF—I &btk 70V ILORE

F M m O

HER 7 o S VAR L RKET, LHhHERETRESEAILEZENLL, @Y
BEKBREE, ThAEABSEA 74— Kbl T 7oy VT3 HEERE L,

BB E LTF ¥ vBY VRUREHEDOY + 24 -0 0.01~0.5 WEHREZHV,
RIEEE 1T MHz OBBTEX 754 F—Tx 7o/ {bEdis,

BHERME RS SH UHBETEASMBAEE L THHBREERVE, 2T —IRE
3z 70/ MEBHRACTHhOE VERSS 5, .

B4 2A—bb, BREEES0.00 UUTTIIE LA REOBMR 7o VYV ERE
WRESEEIEMNTESY, 0.0 %2 EA-BECRBR TREAS>BE LTV
WAEFE S S BTEEME L, - o

Rz 7oV LOEMENHIE I A MERO Y~k f£7, ChAIDRVEERYE
IR MCEYRAENY, BEMACLBT 2, -7, TORBTHERBTDN S, U5,
7 e AREREE R e Y- ARR FREIKRICVEFT Y, BREREO R
% RICHFT BT EHb o,
© (27 B AN TR



%.ﬁ%ﬁﬂt&¢®ﬁﬁﬁhﬁ%ﬁ$@ﬂﬁﬁ
| — &Y fu@&‘@a‘ﬁ%‘
B ﬁ BoEE % &

%%ﬁﬁba¢®ﬁ%wmméﬁ$om%uoﬁﬁ&mmmbnrmam REbBI
PRT VB D ABIER, 200mesh BIFE WS LABTFH EOBRETOT um X D255
AEOERENEE LTHY 50009 b OAROSKEINEE U, BEAIERS AN ERET~
5D B |

BEBIC Y AR TEHEBE{LEECERWF 7oy NM v ¥ —DH S A7 4 M2 EAVWEC &
ok D AEORILE BT HDERVER D AREERRL, 7 » BB SEE L5 VBRI S
TR, AHEA.T.07 e DT ORKT HERE 0 & LIBa 0%k
5 RSB DR LIS T 72 b I MBS % RESR @ 300 C BT8R & b {E\ 210 °C Rk ¢ 3
clicky, GREFEGORARETRAKE D ABES OAHEH L —% L, 7.07 um
PTFodBcisnTtd D ABRESHRETH 2 T &b - i,

(3 6] EOAERA LR

89, KRHBDT AN PORTFEMHECLZIER (VI)
L8 B

VEERE 3 T b WEOHREIIAR R 7 A <2 M BEESTE TS TR L T8,
HEREITNTHENBETEDLSATV S, 201y, HREEZHDLIEDLIA TV BEK
DREM & BT 2 L CRENS - .

KEEM,%hb%ﬂ@@7+&&ﬁﬁﬁ&?5tbm,ﬁ%@%@f~&%ﬁ§ﬁ§ﬁi
iz, BREER, 7ANZIOHA XPEFENTWIOT, BEETEcL->TEKDSN
%, TORER, KEBRBEEST (U. S EPA) #E Lo ufilkild 2 & biEo—BRARO
B, KA 1 ng/m? BT CRE & IIZRRES L NATH S T &5 - 1o BEMBING
REEH ng/m® ERPELE -1, —H, 7T ANA b TIBRATHES S 100ng/m® 282 T8
0, E7 )V 44 ASELBEETIHIZE 100 ng/m® DIETH - 7o WEEMARTIR,? T v v+
— D & 250 mbr OHIFIc H 7 » T, 50000 ng/m® > 5 10 ng/m® F THEMED 2 FTiI<SEM L
TEHEL TV, HillS R BHEREE D SERBE~OEREHE, 7 AN P TEHL T
R E VT AN+ OFREAH 57w 25 (1£/1=25ng/m®) &Y, —BEBART
RBUNT AR FBEVH 0.2 TH -1,

(IARC v ¥ ¥ v & [FEIREBET OEWHE | (198T4E 9 H{A - ) A T THRE)



-70. ﬁﬁﬂ?ﬁﬁﬂh&%ﬁﬁ%%ﬂ?@&%ﬁﬁ@ﬁl
@ == A !

SHREBEI & 3 (LERAOERICBLV T, XBRINEO = 3 L+ — BORMIES DRV E
BEFT 2D icEr LR ER > HEEESAETSH 3, EFIECNTFEREEERO
RO OBRWEEOR ISR+ RERMIC AV AERERRTI LTV 3,

FEEZ, BERFECOR - TTARI P ET AR P RBLOERKBELIHET 2700
BERREE R BT 5B T, T AR A OB & LEMOMTERIC X AL AT
TERY, TOEREBLEPFRE & & bEELSFTHE L1,

EUEOR, BRI ABAN ST SO b T 54+ DTSR LR O 2 A
25425454 PAHITERTER T 2ATICHEORABIEHRE N B4, OO
18 - s & (LY, B K aﬁzom’,’ AedH A F ORTHEE REEROME, &

ﬁﬁ%¢®ﬁi¢%®k¥ﬁﬁ®ﬁ& (CORKREFXEECHEHREN» 2 Vv 4 4
WHRRINIEHDB) RETH L,

o OSEHIK & AHGHEYN TFOEREL L UMTERR, ST TEMLENS
&b, HERESF CRNA SRHS NGO EHBMTERZTML, EEAT
OAbFHBERR LR L 2RI T 2 O EEREREN & 13,

£33y 7 HAIEH 41, 38—41 1987; Clays & Clay Miner. 35, 111120, 1987 ; ¥+

R 27, 162160, 1087 HEBRETIZE XXW, 9—15, 1088 % &Rkt

N, EFVEEZACREREFIRCS L ETREROLE
o WE&E |

TARR P EOHIEIR T oV LOINTOEBEM L0, [IEXDEFNVTH S Wei-
bd@%T»Am3&&4&®ﬁ%kﬁmféﬁﬁ”%mw BEATOMMERTOUERD
FEBOBWERE <,
- BFUEERRIEE —CEoRETRI L Tirbh s, —AFBREFRESE LT 2EER TS
HOTHEDLERIRL LI LBELONS, AWRTRETR TORS O, B4
EOMHOEEWERY v b ALREAOCTRESE 2, FERIRY A YT, BREEOTEEH
HEPERREFELS BB LITML 2o DEERICILE U @M & FIE Lol s iR & 10-
20pm, 2040 m, 40-80 um@=FREIcHBIETAIL THEEERRD 2,



BREE LT, WBRREEROASE, B2 DTRERROMEVES S -k, 1R
AFROEL VAN 4B L 2BHTE, A 2HOBPLERBRE VI LA D, REOEEH
AR ESAELEL LN,

(&5 Hx 7o VA RERRTRA RS TRR)

72. E%ﬁ:?u)»@ﬁﬁ%k%?éﬁ%
E?ﬁ—%

ARDOBBEEHRBNMKRRC T OBFREOBELARET 5HEE LTH I AM#EAGE
& LR ORER 2 AV A EREERE L. , : :
Hy) vz yd v HROBEERS SEHCEVT7 =+ Y ML Y X DA TFROKEVWES
BAbK TR %45y 2000 OFTHEE T 3 FEHETREL C Ebh o ko - TIOFEEZAL
Al dicky, RAMEETREE TS -k, 2T oV LEGHITbh~THEET L INE
BILAMOERNFTHARETS 5. T RBEEEEOMEERS S, 3~ 4 BOFHFER{KE
e DR D DIMAMNTHPITEEL TV S L OFREEL, 5B LoFBER{LKROR
P OEERIZ T 7 o VAR R TOR RERBREIL L BT TRV, TOHKRLSH
FERAAFZOERTRRAKTRECLTHI 4 ¢ /IKTH 3,



B.ﬁﬁ#ﬁﬁ%ﬂ%ﬁm%wtmmﬁﬁﬁiﬁﬁmﬁﬁ
B F E

ERBEIUBRNENET Vo=V, 7=/ -V 7L/ VORKORIPRBEERAES
2hHEE L CEGEESE— SR - A Ry uv b 07 2 RO —EOEEERR LI,

EitkfagEE & L TEEREESE v ) 1 X VERIC 0T, MRMEORT S UHRTNIC
T B EEFREAROAEET - o TOLDILHETORRIM ICH T 5 REHBRIE %
fTotro FOME, BIESBENTVWEY, FLEESTEVEEEVEREHAER S
oo BTV Y A A NVERBERE FCOMBKMOERAEL, oY /EEREAED
HORWEEL L TREEREOSFHEL TY,

BRI L R E OB il LB 0RIR e, 2 olEE, BLUREL
TERIEBESEON R 7 0% b 75 7 3REGERF LIER, 2 vy - oyEizown
T %L EOEINECHEL, SFT 5 EAEELS, BERCRELLZ LY VO
EIVRIBERE & HIETL, BERMDLVEZRIIETHA DN, TOLDEI, HE
TERRE T LY - VESAERRET 284 E, EMTARSETRINELAEL, HRT 3
CEBMBETH BT EBGM T

74, EBESH LS OEGHE—RFERESERCLIERE

BN F x-NEF HET
A S R ES R )

v vy ) 3 HBERR, FMARMERE, X7y M -FOLETRTHEASN IR
BAE T 2 O—TETHD, HOEBMEO LB I EOM D REEET OME S BEEESUE
TH b, FAARTH, v 7 v OEERBNECLDOMEEHFIEL o

A T IR EHARBEE D 72 OREH & L THME R R, B LRI LR
EARLTY S YiERT AMERELED L E0EHV,, COREHE TS 2AF v 7 FiHK
BLARBEERCSWT, v vHEAR, BEO»oBEORIRE RERONIE REFD
BENy 2739 v FEERBEUBRE L THBLERBRO S S 7 r 1 MR TFRES
LABEROEENMTOBELBEC VTR Lis, TORRE, COBREREFREL HEE
EFRVWSE, BRONy /750 Y FEFLXZACHEOETABRETEATE, S5ppm®
v VAESDERT) » PARREWRT A LUCHETES L, BEKIC XD 95 %2
tolEBTEL L, F'57 7 4 VERTECL SRR TEHE, SRECSTTHHES L
WD o toe FHETEZS V' PAVERMLAEEET 3L, ¥ 5 VIBE0.1lppm 2 THRA
LI BARHHES, ,

(BARLMBETES 527 BPLRR



75. fEXREKPOI VLA FILOAESE
T B OB

Sk FABEEEMECERES W TE D T OEEME 2 ppm TH B, FIEHEIC
i3, BOEREEE R 7o b5 7 (GC) BB 34VWIThRETIRAR BRIEIC I
Aolin, 22T, GC RATHMASRICHATIBELZRMEL 2 0/bx F VORIESIE
ERE L

WARER, 22065 072N L TERS 4 (Chromosorb 105 500 mg 4% 100 mm)
&8 H 5 2 (Chromosorb101) ZHEEGE LMY 5 A L 72t BESHHT 2 60T
b5, BiROEFA I L EEHFEEC X VERLAATEEZ 0mI¥AL, EFhTv3
UL FNEBREL, BN 7 AREE 120 CRREBLTI A F VLS 5 AITHA
LFDic k0 EE LI, ERTHRRW0.1ppm Tho7, 1 S ANOBRER ZRILE A
594, 200 BB Lo AR IRAEECH . S 5 LI BASh 3 ERR IR 0.5 mIBE TR
RIEEE T, ' ' ' -
T OHBRERERE & OBERALEMOMTIT IRATRETS 3,

(% 61 BEAEENEEE RRTE)

76 BABRROSIBREZLOFH (8
EEm #L #

REEERNYE Y E AT VBAERENRE LT, SHENERSRE ORI LEZ s
v bS5 7 SHTTRD, EEAREBE LR TR & R L . £ OBR, B0
BB & sy O [PREE & OB OBRIZHA & FTEOmEA]IE v —B Uk, AERR,
HULBRPTORREZRLLHELRT > CTHEEOHELZFRN T3 &3, AF1zFu
Y, AFNAYTFNF P YRUAFVTFNN b VY ERSBRIC O WTHREEF -1,

HBAEETACERE DRV ¥ Y bV Y TENROEANE L HEEE O—Fhi L 5 -
foo SHAROEEAFNA VY TFANF YORIEPAKETES &SR EB LS, BH
Lo LOTFRHET ST LETETHZ EEAON S, TRLBEBFERXIZENIENS
NARGHEOBE, GREENSD->TVABATS ) HENBHLIET & - THEGE
BEOFELETRITE 3T &hibir i,

(BRFEME T 27 MEeRR)



77. AR OT bS5 75HICEI5RPMRIELREZETREOERTRONT
EEM Wl OB -85 B #t

R AR A BREOREEAZBRICHAV W AERY 2 8, MELERRS e —
ERSHT EIM FHE0L./2) THS, RWNEOEHIC L - T, MEARROEIBE
LHLRRERE & IRRE Y, Ml LTRESH TV AIFREL VMY 2 ARESH P OME
{LRFERERIVTNS Sppm TH B, ZORERF I DoFFRAs/wv b5 7 —ERD
HNRARETEBAL THES M TV 2T OERTIRICE » Tid, Boh 2 BEOSHEMES
HRSUTVBASE 2. REERSNTWEN Ry o= b 75 T CBEORN 27 5 6%
B, RADH S AICELEEbRBMIEET 0w b 75 6%k, E—20S/N 3L
ET, 2OERTBELHK LI, AOiAS 2L+ Y ES Y —G— 300 & TenaxGC &
Thot, E—/7DBEREDOBVEICR oA, G— 38004 54 DHH TenaxGC
A7 A HEANTEREMEEARRO Y — 7 OS#R L, RITREIERDO Y -7 0ROk
PSR L — 7 MRS N5 XS KLV REREIP > KEL LS KBbh,

78, il LR & BEEH ROWE (B)
£EE L M

FESEREIC S| & o0&, ERHEFOBEAOCHBERE LI HLENE» oKD, e v E2H
WTHIEE A A FRH M OB RS U i HIERHFMER, 2F Ly, 20V -vOMTHE
MOTNI—VETHole AF L YORIEKEEL TR, B BEEIKRESO—ERE
HR7a=2 b7 7 CBALTHNL, LHEEORAMEL 7 o< b7 A LD — 2 HE
ORISR ERE L 7. RERL, JORBROE L& 2BERLL ©—rERLOMICR
SVW—FHR N, BEFEHEShTWAIKE S o v LER/KEORERE ISV TR
HUKER ASSoMEONRHEEOEAME &HEMER 10 BAT-F L, AF1¥y
U“#ﬁ/—Wdﬁﬁﬁ%ﬁﬁﬁﬁéﬂﬂmot@?ﬁﬁﬁ%*b%téd&%ﬁ@gko9
L EAF NI undy ) —VIERTEEO bOME , FHHe VR SEN R
BRI RES B0, TOMY 7 0~FH S — DA Y RYF AT NI = ERETEMES,
B OEE S ATHRIRETH 5,



79. MRBAHRY T S5— OLRARYXE LA
wmon

BB A v 75— (Diffusion Sampler) BB s ICHBENEORBUECHEMSIT
i, SBREANETCOEROTFHEEsh, TOBFERSSCHEATIb0EEbA B, ULd
L, Diffusion Sampler ORI >WTRAELEHE W,

Z L TEBIEEEE S BB MEL 5 L AR YR 1 AlkDWT, Diffusion
Sampler ICJESERILBE 7 VA BA LEAT L 58 &, EBEHER X AT 3 Diffusion Sampler
B ERREEE & b O RS Lo, % ORSE, Diffusion Sampler i JESEE AL E 7 1 48
BRETEETHECE, THOEEOLARY RS AEERELPNTELLAEYRT A &
(ﬁ#ﬁﬁf@ﬁﬁv—wumzﬁzoﬁ@ﬁﬁ)®9a<atzﬁmﬁ5t&ﬁfénto55
T ORERD O MEEBSAMTS 5 & S 1444 Diffusion Sampler 2R U 54,
SEA ABE R EHA N ATHENAS S 3 T LR NI,

(BAEFEEE TS 27 ¥&%2% Ind. Health 26, 35,1988)

80. FAMHOAERDERFE

B B M

Fh (Blue Light) LFEENS, WELOWEMROHDEEELRS (HEA 400 — 500 nm)
i, SRS, TOBEORBIC L > CHEEBESRET S T LABYERC L -
THO MG - T 3, HEREAICE, BE7—7, TERAS 7P -¥-RL, $F&
FUENOKEESS D, EOHBELEENCERCRBL T2, BEHLEOLE,S,
| EHEBENOENREOUESE TN I, ERITEELAETbUTVRY, Thid, B
HRELHHOUERBRADTSH S, LEALOND, T TERMHONEELZFEREL .

TROBER 2 ~— 2L LTHHEL, 6ROBASRAT7 vy — 2B Tl &
& -T, S REER ACGIH (American Conference of Governmental Industrial Hy-
gienists) @ Blue Light Hazard Function ic&d¥7, ACGIH OB+ 2 @& HEA L

fo EESEAMERE ORIEMNFEET S 5,

SERR L A HIRERS O (ENRREE, AEHEEL, WIS %, BRI </, KoY

ERERNOHIEICHHMER TR 2T LMD SR,
(BABEHEETEEE 27 BEACRE, Ind. Health LIRFH)



81. BERIIHFORERDHAFE
B B #

g, BHELEZEBPA A%, BE R TEAHEEXAaRBcbPTnEnIcE
B, EhoLbhTWa, Thid, TIhoRETIROFEALIIC, B BBLARER
LERTVA, HEHBEAICKE, ToEdbicd, BWET-—7, TEMAS ¥ FPL—-¥-0 L,
X & & UHRNRE TS 5, BEHIEOTES, b, BHHRENOFAHRRE ORIENS
ENBH, EECRELALTDRATVWEL, i, TEHOMMELZENE T3, HALEK
AR OMERNB VLD THS, LELDRB, I T, HERNBHOMERLHRL

CONERR, BNEORE LGNS B LEL LN BZHEEER (770 — 1400 nm) A
LRE (EHRE) %, EONREET 3. %, HRERSSEEM-EEHT 25841
REAFDRESEELSREL AT, CEORERMhORAESIBE LRI T 28EEMHA
T3, " S ‘

SRR L IR R OB GRRE, MRE AR B BEREEE %, %
ﬁﬂkﬁ«to%@@%@P%W@ﬂﬁu+ﬁﬁmrga;&mmmbbnto

(Ind. Health ici&Rd)

82. FRAMFORBIC L S RBEHA Qiﬂlﬁiﬁ-@%‘l‘iﬁ:‘/ Ealb—ial
BB #

Homl, BRALEBPH S RE, BE R TEAHEESAABREDRTVEVS T L
W, BEhL0HNTVE, Thide £ IhORET SHRAMHD T 3 0 = £KEEIRINL,
BESERTZOHRRE VDI TV S, FARKOTEEGRELBINCHMT 52D, BE
LEBaoRE EROBT (K&E, O, BEELE) 2H3 T LNBETHIN, £
LEEBRF- 7 REBEALELV, 220, BOSRABKBCEBEL TV AREDEFVEEA,
fﬂ&ﬁ@&ﬂh;5&%&&@%&W@%h§@%¥% AR L CHENIC Y Y 2

L— b L, ‘ |

IR QBN & T OIRMINELERD 3 2 2 TE, RROREETT P52 —%
GRAVEH DR, BEROHEE, HBORNE) 2FA5Licd-T, BELRITHTS
EORBEFNL I ENTE,

(HASE#E TR 28 BELLRETE)



83. FHRIEEIOIRE)/XT —DRIE &5
= i R B

FHEREH R, FRSFHATIRORINEEELZTEO Y FATCRAET 3217 TE, BAD
RERBEETEHEL V. POBY AL L CRUEEOBENELT 212D TH 5,
LOEWOLYI, FEMTRENNT -Z2[ET I LERAL T B V-7V 7
FOE 2 B & IEEE L Eh olREh, BEFTR2AEORE LA (VM-17, Y2 ¥
) THESh, ILEBE IO L TEE (V) Kahi, BESEES, LPF (BEFHE
Itk D FVcos¢p ZKidic, LOGERLTA — 7 TR Lo BIENT -2 -5 i WTKIE
FEORE%T- 1, - -
— g B R > TRODESERE 10 B OBREI >V TR L, ERRIOSKE
£, HRRDHOEREEER, ARMFITEER TS L. COBE Ry~ LRBBERE
OMFEYE, ~v -tk REFHESFEEBEL -,

Ly TEER, TVv—Hh—, 7514 SEORY 7 —EEEEOFRT, ToHER%E
- THIEL, COME, FEETRELNRS C LA -k,

(KR, BATRESE MR 63 412 AW

84. FEERFHREHOFEME
= BB W

Eavy ) - rRENTHEO, Av=rOFOREHP, BEROBERL ~— OF~ORH
&R, BRWFEEEROEF L WEREDTH 5, & ARBOFMEICHET L0, 28
DHBERRBE N FVEEEL, EF0~5000 UBORREEXRIEAN, &
FiodHED L5 Hz O FERHE 2 MNZ, HrXle, 31.5Hz OREFZBIETHED IS
R HERBES R, REEHEORWREIEE L~V (La) LRABERTEOS 2484
(Lv) &20VWT, =HxAF—FG (Leq), REIL N7 D 50 % (Lso ).10% 1 (Lio )
ZRE LI, TORR, Laeq HBIREN L <0 & REASEMEE 25, HBME—H LA,
~HREU 12BOFBEEERSF2HE-~T, v7/=F2— FEEER (ME) 2T -7 X
HEISEA (PSE) 23k T, LibOMEEMzE S HE L ko Laeqg R LS Lveq X b &5
VIERESAL BEMM o fra LvEIRT T (eq,50,10) HFESME, MEEOWERE b
BARFME B2 EEH -7

(BMERRY Y R0 4, &R, HH64ESA)



85. EDIRENEEEE
ST

THE—-HFORBBELLANENZ L, BRRBEENET 22 bR, LELE
OREFHEEIRLTEDLA TV, \
SR ORI OB, LERIEE I BB ORGSR, v & — ¥ v AR, B
R ORGE L R 7o XSMEE I & 3 BEBIBED Y $ 2 L — v 5 VEIF £ -
1o : .
RicEBE DESHEAS LW, EREDCHT 2 S/HEGES, 31.5H 288 LTxX
B, BRIRHICH LR b ERES OISO ML DK Ly < /= F o — FHEE
hE D RBIOKE S OMEEY, REMFEET, EMASEIICHYT 2 HERESTRD L,
DI EOSREEALT, ERORMSHEERERAk, ERMRDL < Ui AR L3I
THA LT, MERERESE.

(iR KETWELE W63 ES A9)

8. MREHOBHEIKEE (2)
(—herY A EREED
. ¥ N E#E H-&£ B — 8

IR B 5 ADRRABIIGER S LTRBBRIC OV TREL TE . SHEHRMR
FEHOMKIERET (off time) OHELEA BB, RHRLO—KIRESH (TTS) 2R
kFr. BRIEEID on time (duration), off time, RERIE, BOELEZERE LT,
BRITHDVWTERE L/, EROERNUHERISH: ORBEHEFEELLTEL, OB
iwB i 5 31.5Hz DIRE) (ETHE) ORBBEEMMEDEL (BE) KT 3,

EER 1 REIOD duration % 1sec~ 10 min iZA T I HA Y5 X 12F, TTS 12 duration A%
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3. Collected Abstracts from the Publications in 1987

1 Kazuko MORI

Liquid Chromatography/ Lumlnescence Technlques
Life Sciences, 41, 901- 904 1987 ‘

Summary The  techniques - of pre- 'and. post-column vreactions in HPLC with
fluorimetric detection for catecholamines (CAs) were described, . The post-column
reactor based on trishydroxyindole formation have frequently used in the routine
analysis of CAs. The fluorescence intensity of the derivative dopamine (DA) at 520
nm (with exitation at 410 nm) is weaker than that of the norepinephrine (NE) and
epinephrine (E) derivatives. Although urinary DA can be detected by using this
method, its detection in plasma is difficult. Recently a new pre-column derivatization
method using 1,2-diphenylethylenediamine (DPE) was found in Ohkura's laboratory. After
the clean-up using a cation-exchange column, CAs were converted into the fluorescent
compounds by reaction with DPE. The limites of detection for NE, E and DA were
about 2 fmol at a signal-to-noise ratio of 2. DA in plasma can bedstermined by
this method. A modified THI technique with electrochemical oxidation was examined.
The above methods are very sensitive and selective for the mesutement of CAs (NE, E
and/or DA) in biological samples.

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

2 Kazuko MORI!

Disturbed Day Sleep with High Level of Urinary
Adrenaline under Shift-working Conditions

Contemporary Advances in Shiftwork Research: Theoretical and
Practical Aspects in the Late Eighties. eds. A. Oginski, J. Pokorski,
and J. Rutenfranz, pp. 287-296, Medical Academy, Krakow, 1988

Summary Sleep of shift workers have frequently been disturbed, when they have
taken sleep in the daytime after night work. High adrenaline excretion of the workers
during the day sleep have sometimes been observed. The structure of their day sleep
have not been measured. Adrenaline excretion showed a strong positive correlation
with percent of waking time during bed-rest under minimally stressful conditions. Then
we obiained a common basal regression line between adrenaline excretion and percent
of waking time. Data obtained from usual night sleep for seven consecutive days were
within standard deviation of the common regression line. The two of eight subjects
showed high adrenaline excretion during evening sleep under experimental shifi-working
conditions. The structure of their sleep was also disturbed. However, their
adrenaline excretion was remarkably higher than the values we expected for percent of
waking time based on the common regression line. Individual difference in the level



of waking during bed-fest may be one of the factors increasing adrenaline excretion.

Department of Industrial Physiclogy, National Institute c')j" Industrial
Health, 21-1, Nagao 6-chome, Tama-ku, Kawdsaki 814, Jopan

3 Kyoko NISHIHARA and Kazuko MORI*

The Relationship between Waking Time and Urlnary
Epinephrine in Bed-rested Humans unde? COHdltIOHS
Involving Minimal Stress ‘ -

Int. J. Psychophysiology, in press, 1988 '

Summary The correlation beiween urinary excretion of epinephrine and percent of
waking time during time alloited for sleep was: evaluated for hoth daytime and nightime
- bed-rest under minimally stressful conditions. :.The experiment was performed on 6
male subjects. ~Polysomnographic recordirgs: were made throughout each 8-h bed-rest
period, :and free epinephrine excretion was measured at intervals of 2.5 h. - Epinephrine
excretion showed & strongly positive ‘correlation with percent of waking time during
bed-rest in the daytime and- at night. (average correlation coefficient! day: r-=0.89,
p<0.001; night: r=0.68, p<{0.001). The possibility that levels of epmephrme eXcretion
could be used as an 1ndlcator of sleep disturbance is discussed. R

Department of Psychophyswlogy, Psychzatrzc Research ]nstztute of
Tokyo, 21 8, Kamikitazawa, Setagaya-ku, Tokyo 158, Japa.n

* Depariment of Industrial Physr.ology, National Inst;tute of Industrial ' 
Health, 21-1, Nagao 6-chome, Tama ku, Kawasakz 214 Japan ) '

4  Ayako SUDO

Adrenaline in Vanous Organs of the Rat Its 0r1g1n,
Location and Diurnal Fluctuation

Life Sciences, Vol. 41 pp. 2477-2484, 1987

‘

Summary . In, order to examine the or1g1n and locatlon of adrenalme in perlpheral
organs of mam.mals, adrenahne e.nd néradrenaline were measured in several organs of
the rat after adrenalectomy, guanethidine treatment and imipramine 1n;ect10n. One
week after bilateral adrenalectomy, adrenaline disappeared almost completely from the
heart, spleen and submaxillaty gland. Chronic administration of guanethidine caused
decreases in ‘both noradrenaline and adrenaline in the peripheral organs. Injection of
‘imipramine -ihduced a reduction of adrenaline concentration - in the spleen and
submaxillary: gland. It is considered: that adrenaline in the peripheral organs of
‘mammals is mostly derived from the adrenal gland and that cireulating asrenaline is
taken up by sympathetic nerve endings in the organs. The : adrenaline content’ of the
-peripheral .organs increased after electric foot-shock and -changed according to the time
--of day. - .. The péak of the circadian rhythm appeared about 6 hours after the peak of
the urinary adrenaline rhythm.. These findings suggest that adrenaline in body organs



plays some role in the responses of the sympathetic nervous system to stressful conditions
or even io daily activities.

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

5 Ayako SUDO

Effect of Adrenalectomy and Chromc Guaneth1d1ne
Treatment on Tissue Adrenaline Concentratlons, in
Swimming-Exposed Rats

Japan. J. Pharmacol. 45, 197-201, 1987

Summary Adrenaline is known to increase in extra-adrenal peripheral organs as

. well as urine and plasma in the rat after swimming stress. In order to clarify the

physiological significance. of adrenaline in stress responses, the origin and locationof
adrenaline in the peripheral organs were examined by meeasuring adrenaline in the heart,

spleen,. submaxillary gland and some other organs after adrenalectomy or guanethidine
treatment. - After bilateral adrenalectomy, adrenaline in the peripheral organs mostly
disappeared. Swimming stress caused no increase in the adrenaline content of the
organs in the adrenalectomized rats, while a marked increase was observed in - the
sham-operated animals. In guanethidine-treated rats, the adrenaline content of the
peripheral organs was_exiremely low as compared to that in the saline-treated animals,
and the swimming-induced increase in adrenaline level in the organs was greatly
suppressed. These observations suggest thet the organ adrenaline, which exists in
sympathetic nerve endings, is mostly derived from the adrenal gland. It is considered
thet adrenaline would be involved in sympathetic neurotransmission, especially under
stressful conditions.

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

6 Toshio KAKIZAKI

Sex Differences in Mental Workleoad during Performance
of Mental Tasks

Industrial Health, 25, 183-194, 1987

Summary In one of two experiments which were previously carried out in male
students, 24 female students performed four mental tasks (iranscribing, cancelling,
adding, and calculating} at maximum effort for 5 min each. On the basis of an -
objective mental workload index, i.e., occipital midline beta-2 (Oz 8:) amplitude, it was
shown that all tasks caused a higher mental workload in females than males, though
there were no sex differences in Oz £: amplitude at rest. On a subjective mental
workload index, i.e., subjective rating of task difficulty (SRTD ), however, it was
suggested that females had a tendency to perceive a lower mental workload in all tasks
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than males.

In another experiment, where a paced calculating task was imposed on another 24
female students at five grades of task load for & min each, the critical values for
excessive -workload were estimated to be about 7.0 4V (the difference between the levels
at work and at rest) for Oz 8: amplitude and 3.5 for SRTD. Hence, it was evaluated
that none of the above four tasks constituted an objectively excessive workload in
females, whereas all of them were excessive in males. -Subjectively, two tasks that
were ‘seen as-an excessive workload in females were not in males.

Natz.onal Institute of Industrial Healih, 21-1, Nagao 6-chome,
Tama-ku, Kawasakz 214 Japan

7 Susumu SAITO

Quantitative Evaluation of VDT Operatlons through the
Analysis of Spatio-temporal Characterlstles of Eye
Movements

Social, Ergonomic and Stress Aspects of Work with Computers,
(ed. by G. Salvendy, S.L.Sauter and J.J Hurrell, Jr.), 197-202
Elsevier Science Publishers B.V., Amsterdq;m,. 1987

Summary The experimental survey to.clarify the ergonomic problems concerned
with VDT operations is described in this paper. Great emphages were put on the
analysis of postural and eye movements characteristics. of VDT operators.  The usual
jobs of system engineers were chosen as field research subjects. They were occupied
with development of computer program during working hours.  Eye movemenis
were analyzed by computerized Eye-Camera: Both spatial and ‘temporal mormenta of
eyeball in VDT operations were found to be -a}bout 2.5, times, a5 much as those in other
traditional visual works without CRTs.

Department of Industrial Physiology, National Institute of Industrial
Heualth, Nagao &-chome, Tama-ku, Kawasaki, 214, Japan.

8 Takao OHKUBQ, Michiyoshi AOKI, Yoshinori HORIE,
Masashi YASUMOTO, Susumu SAITO* and
Masahiro AKUTSU**

A Study on Thermal StreSs,and Visual Work

Recent Advances in Researches on the Combined Effects of
Environmental Factors. (Ed. by A Okada & O. Mannmen)
805-815, Kanazawa, 1987

Summary Lately, in accordance with the rapid development of machinery, it has
been 1likely that workers are directly exposed :to heavy muscle work or to high
temperature conditions. In some cases, however, depending or a kind of job in
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especially medium and small scale factories, lost of workers are still {orced to perform
their tasks under conditiorls with rather high temperature. - -In this experiment,
-relationships between workers’ psycho-physiological response and work efficiency under
various kinds of temperature ranged from 20°C to 40°C conditions are to be examined
“in terms of fundamental points of viéw in order to estimate the basic ' and optimum
-information for ‘the particular working conditions. Six college male students were
used as subjects. Twenty, thirty and forty degrees of centigrade of environmental
temperatures were set using an Artificial Climatic Chamber., VDT works are also given
as the working load to the subjects ito examine psychologically and physiologically
influences of varied degree of task demlands. The results of all physiological and
psychological measurements such as heart rate, respiration frequencies, CFF, subjective
feelings of fatigue or towards warmness and coolness and reaction time shows obvious
changes under high temperature conditions {30°C) compared to normal (20°C).
Considering the finding that the working hours affected on workers’ work load together
with the thermal environments, it is assumed that lengtherung time of exposure is likely
to result in obstacies on both psychologlcal and physmlogmal functlons

College of Industrial Tech., Nikon Umuersr.ty, 1-2-1 Izumwho,
~ Narashino 275, Japan : .
' Nataonal Instntute of Industrial Health Nagao 6, Tama,-ku, Kawasaki
214, Japan '
** Faculty of Engineering, Tamagawa Unwersity, 6-1-1 Tamagawa-Gakuen,'
Machida 194, Japan

9 Shin-ichi SAWADA:
Characteristics of Thermoregulatory Responses in the
Spontaneously Hypertensive Rat (SHR)

The Eleventh Symposium on Man- Thermal Envtronment System
Tokyo, 1987'

Summary In an attempt to eluc1date .one aspect of adaptablhty to thermal stress on
the spontaneously hypertensive rat (SHR), thermoregulatory responses of hypertension-
established SHR were observed under the thermoneutral, and the high and low
temperature conditions, and were compared with those of normotensive Wlstar Kyoto rat
(WKY). ‘

During the acute heat exposures of 35 &nd 45 C, SHR showed a rapid elevatlon in
colonic temperature (Tcol), a depressed thermal sahvatlon, a larger dlfference between
Teol and tail skin temperature (Ttail), a higher heart rate, and a lower respiration rate.
These thermal responses were characterized by a rise of the internal temperature threshold
for the heat loss responses to an elevation of Teol. : v .

During the acute cold exposures of —3:56 and 3.5°C, SHR showed a rapid fall in Tcol,
a smaller difference between Tcol and Ttail, a relative decrease of heart rate, and a
significantly low respiration rate, compared with WKY. Furthermore, there was no
clear difference between SHR and WKY in an amplitude of electrical activity of the neck
muscle induced by shivering to a fall in Tcol.

Under the thermoneutral condition of 24 to 26°C, especially in the basal state, no
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marked difference of body heat balance could be observed ‘between SHR and WKY,
though at the earlier period of observation some marked body heat unbalance
concomitant with hyperthermla could be found in SHR, - .

These resulis suggest that SHR has no chromc hypertherxma or no rise of body
temperature set-point, but that SHR shows 'a depressmn of the heat loss - e.nd heat
production responses and/ or a shift of the internal temperature threshold. for their
responses to a change in internal and external thermal loads. These characteristics of
thermoregulatory responses in SHER are discussed in connection with the pathogenesis of
SHER hypertension. ‘

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

b

10 Shin-ichi SAWADA

. Heat Tolerance and Evaporative Heat Loss Act1v1ty in: the‘-'
Spontaneously Hypertensive Rat (SHR) durmg '
VHypertensmn Development with Age '

Recent Advances in Researches on the Combined Effects of
Environmental Factors (Edited by Akzra OKADA & Olayi
Manninen), Kyoei Co., Ltd. 1987 Kanazawa Japan

Summary In order to investigate the heat tolerance and the characteristics of
thermal salivation in SHR, and to elucidate how they are influended by its hypertension
development with age, male SHR and normotensive Wistar Kyoto (WKY) rats aged 4, 8§,
12 and 16 weeks were individually exposed to & temperature of 45°C for 180 minutes.
Measurement of survival time (ST} and colonic temperature (CT) was made during heat
exposure. For evaluation of thermal salivation, grade of heat-induced saliva spreading
on the body surface (8% and area of saliva spit-prints on the floor (SA) were also
measured. Every SHR group (4 to 16 wk) exhibited a shorter survival time, & greater
rise of CT and a reduced function of thermal sahvatlon (both 55 and SA) 1n comparison
to control WKY groups. This reduéed thermal sahvatmn 1n SHR was also cheracterlzed
by a slower response of both S8 and SA to increase in 1nternal temperature, due to a
rise of the .internal temperature threshold for. salivation. . There were s1gn1f1cant
correlations between ST and. CT rise (r=-—0.889;p<0.01) end between the degree of 88 and
CT rise (r=—0.559;p<0.01). The decreased heat tolerance in SHR further deteriorated
and its lethal ¢colonic temperature mgmﬁcantly fell after 8 weeks of age, which might
coincide with the manifestation of its hypertension. These results sUggeet that a
decreased heat tolerance in SHR could be explained by at least two factors; a
thermoregulatory dystuncnon resulting from a reduced evaporative heat loss act1v1ty
' (thermal sal1vat1on) and a factor relatmg to hypertensmn development durmg agemg
process.

Department of Industrial Epidemiology, National Institute of Industrial
Health, 6-21-1, Nagao, Tama-ku, Kawasaki, 214 Japan
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11 Norito KAWAKAMI,* Takashi HARATANI""
Tetsuya KANEKO**" and Akira KOIZUMI*

Relationship between Health Practices and Depressive
Mood among Industrial Workers

Jpn. J. Ind. Health 29, 55-63, 1987

Summary In order to invesiigate the relationship between health practices and
depressive mood, a survey was made by mail questionnaire on 3,987 industrial workers,
which included items on 8 health practices and Zung Self-rating Depression Scale (Zung
SDS). ' | .

A total of 3,160 or 79.3% responded to the questionnaire. Multivariate analysis was
employed to control the effects of possible confounders, such as demographic, job- and
health-related variables. o

As the results, the following four health practices were found to be’ signiﬁcantly
relaeted to low depressive score in male cases (N=2,779) : (1) eating breakfast regularly, (2}
habitual physical activity, ‘(3) moderate alcohol consumption, and (4) obesity not less than
—10%.  The following three health practices were found in female cases (/=381 to be
significantly related to low depression score : (1) sleeping regularly 7-8h per night, (2)
habitual physical activity, and (8) non-smoker. o

It is considered that these health practices might decrease depressive mood, but further
analysis is needed to determine their causal relationships because of the cross-sectional

design of the present study.

* Department of Public Health, Faculty of Medicine, University
of Tokyo
** National. Institute of Industrial Health
*** Department of Human Ecology, Faculty of Health Sciences,
Kyorin University

12 Tetsuya KANEKO," Norito KAWAKAMI'* and
Takashi HARATANI***

Study on Factors Affecting Health Practice among
Workers., —Life-Style and Health Status—

Bulletin of the Physical Fitness Research Institute No. 65. Suppl.,
46-54, 1987

Summary Effects of common health-related behaviors and work life on physical angd
.mental health status were analyzed among industrial workers. Data were obtained from
periodic health examination and questionnaires about work life, personal circumstances,
and health practices such as sleep pattern, eating pattern, physmal activity, cigarette
smoking, alcohol consumption and obesity.

The relationship between days of absence due to illness and subjective level of working
environment suggested that some potential sources of stress caused gastric troubles among
workers. Depressive mood based on self-rating depression scale correlated with sleep
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time, physical exercise, alcohol drinking, obesty and subjective level of health.  Accord-
ing to the medical data the number of leucocytes associated with regularity of three
meals and smoking, and GOT, 7-GTP correlated with alechol drinking' habit. Health
practice showed éssbciation with each component in life style. Practices concerning
food, exéept snacking, correlated with family status, though, exercise or sports correlated
with personality.

* Department of Human Ecology, Faéulty of Health Sciences, -
Kyorm University
St Department of Pubric Hea,lth Faculty of Medizine, University
of Tokyo
*** National Institute of Industrial Health

18 Kimiko KOSHI Fumzo SERITA Katsuhzko SAWATARI
and Yasutomo SUZUKI

Cytogenetic Analysis of Bone Marrow Cells and Per1phera1
Bloed Lymphocytes from Rats Exposed to Chromlum Fumes
by Inhalation

Mutation Research, 182, 365, 1987

lSummary Maié Spregue-Dawley rats were exposed to chro'miun‘l fumgé generated
from powders‘ of chromium metal by a plasma flame sprayer at 1.84+0.55 mg/m or 0.55
T£0.07 mg/nl in fume concentration, for 8 h a day, 5 days a week, durmg a period of 1
week or 2 months, respectwely. The cytogenetic analyms was carried out 20 h, 3 days,
7 days and 1 month after the end of exposure. Ne significant increase in chromosomal
'aberratlons in the bone marrow cells was caused by the 1- week and 2-month exposures.
In the perlpheral blood lymphocytes hlgher frequenmes of sister-chromatid exchages
were observed in each exposure group compared with the controls. The incidence of
“structural chromosomal aberrations in fhé peripheral‘ blodd lymphpeytes in  both
exposure groups was hlgher than that in the controls with respect to aberrant
metaphases chromatld and chromosome gaps and chromatld breaks at each period of
the examination. No changes in the number of ‘chromosomes in the bone marrow
cells and peripheral blood lymphocytes were found

National Institute of Industrial Health, Tama-ku,
Kawasaki 214, Japan
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14 Kimiko KOSHI, Norihiko KOHYAMA Toshihiko MYOJO
and Kazuo’ FUKUDA

Biological Effec_ts of Asbestos and Iis Substitutes
-+ Cell Toxicity, Hemolytic Action and Clastogenic
Activity in Vitro ---

Environmental Research in Japan, 94-1 ~ 19p, 1986'

Summary In order to clarify the biological effects of short-fiber asbestos, chrysotile
samples altered by heating and grinding, and asbestos substitutes, in vitro experiments
were conducted in connection with the mineral characteristics of these samples.

In the preceding years 34 fibrous and non-fibrous samples were collected for in vitro
experiments. These included U.I.C.C. chrysotile, its size-selected fibers, chrysotile altered
by heating and grinding, Yamabe (Japan) chrysotile with long fibers andshort fibers,
Coalinga (U.8.A.) chrysotile with short fibers, U’.I.C.‘C.__ crocidolite and amosite, ‘as well
as non-asbestos fibers used as asbestos substitutes, such as ultra-thin glass fibers,
calcium silicates, sepiolites and some clay minerals. '

The degree of cell toxicity: was expressed as the amount of fiber necessary to inhibit
the colony-forming efficiency of Chinese hamster lung cells {CHL cell line)} by 50%. The
degree of hemolytic action was expressed as the fiber dose necessary to cause 509%
hemolysis of human erythrocytes. Furthermore, the clastogenic activity of these samples
was determined by addition of varicus amounts of the above samples to CHL cells,

It was ovserved that the dell toxicity, hemolytic activity and clastogenic activity of

asbestos varied according to the fiber length, the grade of grinding and the heating
conditions. The cell toxicity, hemolytic action and cléstbgenic activity of chrysotile were
the most marked among the kinds of asbestos studied. In both Yamabe chrysotile and
size-selected U.LC.C. chrysotile, the cell toxicity, hemolytic and clastogenic activities of
these chrysotiles with long fibers were stronger than these chrysotiles with short fibers.
In the chrysotile altered by grinding, the cell toxicity, hemolytic action and claétogénic
activity decreaséd with iﬁcreasing time. Furthermore, in the chrysotile altered by heating
dnd grinding, these activities decreased still more. Among the asbestos substitutes, the
cell toxicity, hemolytw action and clastogenic actmty of thin glass fibers were more
marked than those of thick glass fibers, The four samples of sepmhtes had generally
stron’g'hemolj'tic action, but their cell toxicity and clastogenic activity varied according to
their crystallization grade and fiber length. The cell toxicity, hemolytic action and
clastogenic activity of calcium silicates and some clay minerals varied according to the
kind of mineral. In general, the cell toxicity, hemolytic action and clastogenic activity
of asbestos substitutes were mild in comparison with those of asbestos.

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

Anion-Exchange High-Performance quuld Chromatogra.phy
of Water-Soluble Chromium(VI) and Chrommm(III)
Complexes in Biological Materials - . '

Journal of Chromatography, 415, 31 ? 324, 1987
Biomedical Applications

) Summary A high-performance anion-exchange liquid chromatograph coupled to
vigible-range (370nm) and UV (280nm) detectors and an atomic-absorption spectrometer
. allowed the rapid determination of Cr"' and/ or complexes of Cr® in rat plasma,
erythrocyte lysate and liver supernatant treated with Cr¥' or Cr® in vitro. Cr'' in. the
eluates was determined using both the visible-range detector and atomic-absorption
spectrometer (AAS). . The detection limits of Cr'' in standard solutions using these
methods were 2 and 5 ng (signal-to-noige ratio =2), respectively. Separations of the
biological components and of Cr® complexes were monitored by UV and AAS analyses,
respectively. Time-related decreases . of Cr'! accompanied by increases of Cr”
complexes were observed, indicating the reduction of Cr'' by some of the biological
components. The reduction rates were considerably higher in the liver supernatant and
erythrocyte lysate than in the plasma. These results indicate that the anion-exchange
high-periormance liquid chromatographic. systemn is useful for simultaneous determina-
tion of Cr'' and Cr" complexes in biological materials.

Department of Occupational Diseases, National Institute of Industrial
Health, 21-1, Nagao 6-chome, Tamakuy Kawasaki 214 (Japan)

16 Hiroshit TSURUTA

Percutaneous Absorption of Chemical Substances and Iis
Measurement _ 7 7
Journal of Japanese Cosmetic Science Society, II, 228-234,' 1987

Summary . - Recent developments 1n the percutaneous, absorptmn of- chemical
substances in 1ndustry, espesmlly organic solvents, are rev1ewed and these percutaneous
absorption rates in humans and animals exposed in vivo and the1r excised skin in vitro
from vapor and 11qu1d phase are summatized. - Evaluations concerning the amounts of
percutaneous absorption in vivo of organic solvents in toxicity are discussed by a
mathematical imodel by using the percutaneous absorption coefficient for vétpor phase
gnd the percutanecus absorption rate for 11qu1d phase, and’ recommendations for future
"reseach of organic solvents aré proposed from the relatlonsth between these chemlcal-
‘physmal propertles and these percutansous absorptmn rates

Natzonal Institute of Industrial Health, 21- 1 Nagao 6-chome,
- Tama-ku, Kawasaki 214, Japan
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17 Hiroshi TSURUTA, Kenji IWASAKI
and Seiichiro KANNO

A Method for Calculation the Skin Absorptlon Rate from
the Amount Retained in the Whole Body of
Skin-Absorbed Toluene in Mice

Industrial Health, 25, 215-220, 1987

Summary A caleculation method was devised fo détermine the amount of skin
absorption per unit time (the skin absorption rate) from ‘the amcunt retained in the
whole body of skin-absorbed solvent by using a smgle compartment model expressed as
follows: ‘

dM/dt = ke — keM (1)

where M is the amount retained in the whole body at time &, dM/dL is ‘the rate of
change of M with time, ko is the skin absorption rate and constant at steady-state,” and ke
is 'the elimination rate constant from the whole body by expiration and metabohsm
Equation {1) transforms to the following equation by integration.

ko = keM/ [1—exp (—ket} 1 (2) : :

By ‘using this equation (2), the skin absorption rate (ko) ai time t can be determined
from the amount retained (M) at time t and the elimination rate constant (ke).:

This calculation method was satisfactory for the determimation of the skin absorption
rate for the skin exposure of 1000 ppm toluene vapor in nude mice. :

The skin absorption rate of toluene (ko) obtained was 4.59 (ug/hr/al of skin), and
the elimination rate constant of toluene (ke) measured by the dose loss from the whole
body injected with a single dose wag 0,11,

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

18 Takeshi HONMA, Muneyuki MIYAGAWA
and Mitsuo SATO

Methyl Bromide Alters Catecholamine and Metabohte
'Concentratlons in Rat Braln
Neurotoxwology and Temtology, Vol 9 pp. 369- 375 1987’

Summary The effects of 1nhalat10n exppsure of rats to methyl bromide (MB) on
dopamine (DA), homovanillic acid (HVA), norepinephrine {NE), 3-methoxy-4-hydroxy-
phenylglycol (MHPG), serotonin (5HT), and 5-hydroxyindoleacetic acid ( SHIAA)
concentrations of various brain regions (striatum, hy.pothala.mus. frontal cortex, midbrain,
and medulla oblongata) were 1nvest1gated Rats received a s1ng1e 8 hr exposure to MB,
and amines and matabolites were separated by a reverse-phase HPLC, and were
quantified via native fluorescence. An exposure to 100 ppm MB decreased iissue levels of
DA and NE in all brain areas at 0 or 2 hr following exposure. HVA and MHPG
contents were significantly increased in almost all brain regions. In a second study,
rats were exposed to four concentrations of MB ranging from 31-250 ppm and monoamine -
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and metabolite levels in brain regions were measured immediately after the exposure.
There were dose- dependent decreases of DA and NE and inereases in HVA and MHPG.
Less clear changes in 5HT and SHIAA contents were observed These data suggest that
alterations of catecholamme metabolism may be a factor in MB- mduced neurotoxicity.

National Institute of Industrial Health. Kawasaki,
Kanagawa, Japan

19 Takeshi‘HQNMA, Muneyuki MIYAGAWA, Mitsuo ‘SATO,‘.
-and. Hiromichi HASEGAWA

Neurotoxicity of Methyl Bromide
XXII International Congress on Occupational Health, 27 September
-2 October, 1987 Sydney, Austmlaa ' '

Summary Methyl bromide (CH3Br) is Wldely used as a fumigant in warehcuses
and quarantine facilities as well as a methylating agent in the chemical industry. Methyl
bromide intoxicaton presents sysmptoms apathy, somnolence, depression, ataxia,
paralysis, and disturbance of speech and movements. ‘These signs-suggest the. dysfunctlon
of the central nervous system as a cause-of methyl bromide toxicity.

In this paper we present the alterations of behavior and brain neuroiransmitters of
rats induced by methyl bromide. In addition we e_s,tims._ted the me'saboli_sm. pf methyl
bromide in rats. ‘ l 7

Rats were exposed to 16, 31, 63, 1325, 188 or 250 ppm' methyl bromide’ for 8 hrs.
Aftor the exposure, locomotor activity was inhibited in. rat grups of 188 ppm or higher
exposure. Body temperature was lowered and food intake was reduced at 125 ppm or
higher. © Remarkable potentiation of thiopental anesthesia was observed as low as 63
ppm. Time-course of these behavioral and physiological parameters was studied.

Effects of methyl bromide on brain contents of dopamine (DA), norepinephrine (NE),
- serotonin, and acetylcholine were investigated. ' NE content was markedly reduced by a
short-term high level or long-term: low level exposure. Monoarnines and their
metabolites in small brain regions were extracted and quantitated with HPLC system
squipped with a native fluorescence detector. NE and DA contents of brain were
reduced and their metabolites MHPG and HVA contents iwere increased as a exposure
concentration dependent manner. Methyl bromide elicited a slight changes of serotonergic
and chiolinergic systems. Tyrosine hydroxylase activity was lowered by methyl bromide
" both in vitro and in vivo.  Increased sensitivity of DA’ receptors was observed by

apomorphine test. : ‘

Methyl bromide in rat tissues decreased rapidly after cessation of exposure. On the
" other hand, tissue levels of bromine decreased slowly with a half-life of about 5 days.

Correlation of beha\}ioral changes with neurochemical parameters and methyl bromide
metabolism was discussed. ‘ '

National Institute of Industrial Health, Nagao 6-21-1,
Tama-ku, Kawasaki 214, Jo;pan'
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20 Takeshi HONMA

Alteration of Catecholamine Metabohsm in Rat Brain
Produced by Inhalation Exposure to Methyl Bromide

Jpn. J. Ind. Health (Sangyo Igaku), 29, 218-219, 1987.

Summary Tyrosine hydroxylase (TH) activity weas inhibited in the brain homogenate
of rats exposed to methyl bromide (MB}. Rats were exposed to MB gas for 8 hr at 31,
63, 125, or 250 ppm. TH activity of the hypothalamus homogenate was measured at
different substrate concentrations. Maximum velocity (Vm) and Michaelis constant (Km)
were obtained by Lineweaver-Burk plots of TH activity. Inhibition of TH activity by MB
seemed to be a mixed type of noncompetitive and uncompetitive inhibitions. These
results suggested e conformational change or & modification of enzyme molecule produced
by MB exposure.

National Institute of Industrial Health

21 Kentaro' KUBOTA,* Masataka MURAKAMI*
Shinji TAKENAKA,"Kiyoyukt KAWAL™"
and Hiroko KYONO**

Effects of Long-Term Nitrogen Dioxide Exposure on Rat
Lung : Morphological Observations
Enuvironmental Health Perspectives Vol. 73, pp. 157-169, 1987

Summary Rats contmuously exposed to NOz at 0.04, 0.4, and 4.0 ppm for as long
as 27 months were submitted to morphological observation and electronmicroscopic
-morphometry of the lung.

At 4 ppm exposure for 9 months, bronchial epithelium showed typical proliferation,
which progressed further at 18 months. At this stage, proliferation of type I alveolar
gpithelium and edematous .extension of interstitial tissue were evident and yielded fibrosis
at 27 months.

At 0.4 ppm, morphological changes in 18-month specimens were still ambiguous,
although a . tendency toward epithelial changes, as well as interstitial edema of the
alveclar wall, was noticed under the electron microscope. Slight but definite alteration
of the epithelium became evident after 27 months. At 0.04 ppm there were no remarkable
changes throughout the entire exposure period. _

The morphometry revealed concentration - and duration - dependent increases in
arithmetic mean thickness (AMT) of the alveolar wall, At 4 ppm, increase of AMT
started as early as 9 months, became significant at 18 months, and showed a slight
decrease at 27 months. This decrease was interpreted as a recovery of alveolar epithelium
and decreased amount of septal edema, which in turn led to fiblosis. At 0.4 ppm, a
slight increase of AMT started at 18 months and extended significantly in 27 months. A
similar but insignificant tendency was found even at 0.04 ppm.

The morphological alterations were parallel to the concentration and duraton of
exposure, These findings suggested that an intensive study should be conducted to
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confirm whether alterations were due to prolonged exposure and/ or due to elevated
sensitivity of the aged lung. :

* Basic Medical Sciences Division, National Institute for Environmental
Studies, Yatabe, Tsukuba, Ibaraki, 305,Japan.
** National Institute of Industrial Health, 21-1 Nagao 6-chome, .
Tama-ku, Kawasaki 214, Japan.

22 Eiji YOKOYAMA‘ Ziro NAMBU*, Isamu ICHIKAWA*‘
and Hiroko KYONQO**

An Emphysema Model in Rats Treated Intratracheally w1th
Elastase

Environmental Research, 42, 340-352, 1987

Summary Pulmona_ry functions, rﬁofphology, and morphometry were éxamiﬁed in
rats at 3, 7, and 10 weeks after a single intratracheal administration of 6.5 units of
porcme pancreatm elastase in order to obtain a model of pulmonaly emphysema wh1ch
‘would be suitable for studymg the responses of emphysematous lungs to atmospherlc
pollutants. Functlonal residual capamty and residual volume of the elastase-treated rats
increased at all the times studied, but the1r total lung capamty increased only at 7 and 10
weeks compared with those of the saline-treated control rats. The increase in static lung
complisnce and the decrsase in peak flow and maximum flow at 503% of total .'iuhg
capacity during forced expiration were also observed in all except the 3-week elastase
animals, The elastase-treated lungs showed morphological changes characteristic of
emphysematous lesions. The increase in mean linear intercept length and the decrease in
total alveolar surface area were demonsirated by these elastase-treated lungs. Based on
these results, we conclude thaf an adequate and suitable model of pulmonary emphysema
could be obtained in rats 7-10 weeks after treatment with the present dose of elastase.

* Department of Industrial Hedlth; The Institute of Public Health,4-6-1
Shirokanedai, Minato-ku, Tokvo 108, Japan
** Department of Experimental Toxicology, National Institute of Industrial
Health, 21-1, Nagﬁo 6-chome, Tama-ku, Kawasak;‘ 214, Japan

23 Junzo SAEG USA

Age-Related Susceptibility to leromochloropropane
Toxicology Letters, 36, 45-50, 1987

Summary To -compare the acute toxic responeses of weanling and adult rats to
dibromochloropropane (DBCF), male 4-and 9-week-old rats were given subcutaneously 250
mg/kg DBCP. As compared to 4week-old rais, 9-week-old rats showed higher mortality,
" more progressive weight loss and. severer tissue injuries in the testis, kidney, intestine and
-lymphoid organs. These. results indicated that weanling rats were less susceptible to
- DBCP toxicity.
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Dpertment of Experimental Toxicolgy, National Institute of Industrial
Health, 6-21-1, Nagao, Tama-ku, Kawaseki 214 (Japan)

24 Shinji KOIZUMI, Toshio SONE*, Masami KIMURA™",
Fuminori OTSUKA™** and Motoyasu OHSAWA®™""

Metallothioneins of Monocytes and Lymphocytes

Experientia. Supplementum Vol.52, Metallothwnem I,
pp&i9- 523 1987

. Summary Monocytes and lymphocytes were separated from human peripheral bleod,
and their capacity to synthesize matallothioneins (MTs) was examired. Both cell iypes
can produce proteins electrophoretically similar to HeLa cell MTs. These protems are
inducible by Cd** and specifically precipitable by ant1-MT serum., To have an 1ns1g'ht into
the capa.c1ty of T- and B- lymphocytes fo produce MTs, sensitivity to Cd** of both cell
types was estlmated durmg m1togen—spec1f1c blastogene51s Lymphocytes were prepared
Jfrom mouse spleen and stimulated by concanavahn A {conA) or lipopolysaccharide
(LPS) in the presence of Ca*. FH] thym1dme incorporation, as well as [H] uridine
incorporation in an earlier stage, was more severely inhibited by CdH in ConA—mduced
mitogenesis than in LPS-induced mitogenesis, ‘indicating T-lymphocytes are more senditive

to Cd* toxicity. This may reflect lower capacity of T-lymphocytes to synthesize MTs
in response to Cd™. ' I '

Departement of Experimental Toxicology, National Institute of
. Industrial Health, Kawasaki, Japan
* Division of Biochemical Genetics, Meiji Institute of Health
Seience, Odawara, Japan
** Central Institute for Experimental Animals, Kawasaki,Japan
***. Department of Environmental Toxicology, Teikyo University,
‘ Sagamiko, Kanagawa, Japan

.-

25 Fuminori OTSUKA"®, Shinji KOIZUMI, Masami KIMURA*"
and Motoyasu OHSAWA®

Silver Staining for Carboxymethylated Metallothlonems in
Polyacrylamide Gels

Anal. Biochem., 168 (), 184‘-192,5 1988 -

Summary A sensitive method to detect metallothioneins (MTs) was established by
use of silver staining after S8DS-polyacrylamide gel electrphoresis (SDS-PAGE) of
carboxymethyiated MTs. Carboxymethylation of metallothioneins is indispensable for
"preventing their aggregation to detect each of them as a single hand by SDS-PAGE.
However, when the gel was subjected to the silver staining method of Merril et al. [(1983)
Science 211,1437-1438], the image of carboxymethylated purified MTs was totally negative.
Pretreatment of the gel with 1% sodium thiosulfate just prior to the silver staining
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procedure successfully reversed the negative image of carboxymethylated MTs. Further,
they could be detected with a limit of nanogram levels/lane. This methods can be
applied to MTs in cell extracts from cultured cell lines treated’ with cadmium, or
those from liver or cadmium-intoxicated mice.

Department of Expertmental Toxicology, Natwnal Insutute of
‘ Industmai Health, Kawasaki, Japan
* Department of _Enu;ronmental Toxwology, Teikyo University,
" Sagamiko, Kanagawéz; Japan '
** Central Institutg. fo}f' Experimer;tal Animals,' Kanagawa.,Japan

26 stashz HAYASHI* Katsuyukz TAKEDA* Hzrotomo
"YAMADA™" and Yasuo NATORI™™ ' '

Structural Features of Mitochondria in the in vitro Upfake"
of “C-Methylated Ornithine Aminotransferase
Tokushima J. exp. Med. 34, 3~4, 1987

Summary "Ornithine ammotransferase a mitochondrial matrix enzyme, was
radiolabeled by reductive methylatlon with [“C] formaldehyde and sodmm cyanoborohyd-
ride. An in vitro system for the uptake of the radiolabeled enzyme by rat liver
mitochondria is deseribed: - We found thai ¢nly- the monomeric. form -6f the: enzyme was
taken up and that the uptake was dependent on -the: respiratory state of: mitochondria ;
the highest uptake was observed at state 4. Isopyenic centrifugation of mitochondria in
percoll density gradients was found to achieve fractionation of mitochondrial population
according to the degree of swelling and shrinking. = By applying the technique of Percoll
density gradient centrifugation, we have shown that rate of uptake of the enzyme by
mitochondria parallels the degree of swelling of mitochondria.

* Department of Dermatology, ' Department of Nutritional Chemistry, -
School of Medicine, The University of tokushima, ‘
"Tokushima 770, Japan.

27 Noriko OTAKI

Serum and Urinary S:-Microglobulin Levels of Monkeys -
-Orally Exposed to Cadmlum under Malnutritional
Conditions

Okayama Igakkal Zass_hi, 55, 321-336, 1987

Summary Urinary and serum cadmium levels as well as cadmium contents in
kidneys of female rhesus monkeys given a cadmium (Cd)-containing diet and subjecied to
malnutrition were slightly elevated during the expermental period of 7 years.

Particulary, greater excretion of cadmium in urine, elevation of serum cadmium and
greater accumulation of cadmium in kidneys were observed early in the malnutritional
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groups {groups No. 6, 7 and 8) as compared to the basal diet group (group No. 5). .
" One monkey in the. low-nutritional and low-vitamin D group fed with Cd (group No. 8)
accumulated over 1000 pg of Cd per g wel weight in the kidneys even at 36 months.

No remarkable changes in serum B.-microglobulin were observed in the Cd-treated
groups (group No. 5 to No. 8) nor in the non-Cd treated groups (groups No. 1 to No, 4)
during the experimental period. Although no significant leak of wurinary A
microglobulin was seen among the basal biet group fed with Cd (group No. 5), the basal
diet and low-vitamin D group fed with Cd (group No. 7) and the non-Cd treated group
(groups No. 1 to No. 4, much urinary ﬁn-mlcroglobulm began to leek at 36 months in
the low-nutritional and low-vitamin D group fed with Cd {group No. 8) and at 48 months
in the low-nutritional group fed with Cd (group No. 6).

The high levels of urinary B:-microglobulin seen in group No. 8 reverted to normal
with medical treatment, and the high levels observed in group No. 6 sometimes decreased.
These observations suggest mild renal dysfunction among the malnutritioned monkeys
(groups No 6 and No 8 exposed to Cd

National Instatute of Industrml Health 21 1, 6 chome,
Nagao, Tama—ku, Kawasakz. Japan

28 Toshio NAKADATE, Toshio TOYAMA‘
‘ and Shiro ADACHI**

. Respiratory Illnesses in Ch11dhood and Subsequent
- Development of Pulmonary Function

" Jpn.'J. Hyg., 42 (2), 591-598 pp,

SummargiJ Four hundred'and forty-one primary school children in Kashima district
in lbaraki prefecture were ‘examined in 1980 and reexamined in 1982 in terms of flow-
volume curve parameters, respiratory - symptoms, past history of illnesses and other
familial factors, including parental smoking hadits, method of home heating, etc.
Analyzable data were collected from 351 of the subjects. Subjects were classified into
three groups according to their past history of respiratory illnesses.

In pulmonary function parameters sensitive to changes in relatively peripheral airways
(VmaxEU Vmax25) children with a history of bronchial asthma or wheezmg bronch1t1s
(8 boys and 11 girls) showed a slightly, but significantly lower mean value then & control
group, but.this was not the case for FVC.or FEV.. - These results may indicate the
important role of respiratory illness accompanied by wheezing on the growth. of the
respiratory system. The relevance of the above findings to the natural history of chronic
respiratory illnesses is also d1scussed ' '

National Instttute of Industrial Health Kawasakt
* Keio University School of Medicine, Tokyo
*" National Institute for Environmental Studies, Ibaraki
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29 Norihiko KOHYAMA

Analytical Electron Microscopy for Occupational Health
and Environmental Science

—Its Contridution to the Study of Biological Effects of
Fibrous Minerals—

J. Clay Sei. Soc. Jon. 27 (2), 88-103, 1987

Summary There are maney recogmzed diséases arising from the 1nha1at10n and
retention of dust particles in the lungs Asbestos has been well known as an earcinogenic
silicate fiber, and nowadays much attention is paid to Stanton and Poti's suggestion that
mineral fibers other than asbestos might be also the cause of mesotheliomas.  The aim
of mmeralogmal study of lung dust is to prov1de & more accurate 1nformaton on the
patient’s exposure to such hazardous dust. The hlstory of such mmeralogmal study is
closely linked to the development of analytical techmques, and the appliacation of
analytical electron microscopy in this fleld has made & great contribution for the proof
of carcinogenesity of asbestos.

This aricle reviewed the mineralogical study on ‘the diseases related to asbestos
exposure and introduced the author's studies on the evaluation of the‘expos‘ure to
asbestos and other dust particles, which can be correlated with the progression’ of the
‘patient's diseases involved in asbestosis, mesothelioma, and other lung diseases, by means
of anlytical electron mlcroscopy as well as the improvement of some tissue preparatlon
methods. ‘

National Institute of Industria.l Health, Ministry of Labor 6-21-1
Nagao, Tamaku, Kawaseki 214

30 Norihiko KOHYAMA
Biological Effects of Mineral Fibers
—From Occupational Exposu_re to Non-occupational *
Exposure—
J. Miner. Soc. Jpn. 18 (3) 191~209 1987

Summary Asbestos and many other fibrous minerals are extremely important
materials for our modern industrialized society to keep it safety and comfortable.
However, the adverse health effect of ashestos, especially its carcinogenecity, has been
revealed during recent 15 years. In this symposium paper, the author reviewed 1)
difinition of asbestos because the term can not be defined in mineralogy, 2) diseases due
to the exposure of ashesios, such as asbestosis, lﬁng cancer, and inesothelioma as well
as synergism effect of asbestos exposure and cigarette smorking, 3) current problems of
asbestos in Japan, such as asbesios concentration in working environment controlled by
current regulation,  chances - of asbestos exposure including general people, and
4 ) biologica  effect of ashestos substitutes, especially in referece 'to the cases of
mesothelioma due to fibrous erionite in Turkey and the hyposesis by Drs. Sianton and

" pott. -In conclusion,we should consider now how to cope with asbhestos and other

—115—



mineral fibers safely for our life.

National Institute of Industrial Health, Ministry of Labor,
6-21-1 Nagao, Tamaku, Kawasaki 214

31 Kenji MORINAGA', Norihiko KOHYAMA?,
Masami SAKURAEFE, Masamichi SASAKT,
Ryuhei TATEISHF, Ichiro HARA® Junko TOKT,.
Kunihiko YOKOYAMA® Yasunosuke SUZUKE, and
Yoshizumi SERA®

‘Association between Asbestos Exposure History and Fiber

Content in the Lungs of Pleural Mesothelioma Patients
Igakuno Ayumi, 143 (D, 221—22.2 1987

Summﬁry Eighteen psatients with pleural mesothelioma reviewed with Mesothelioma

panel were examined for the type of asbestos and semiquantitative fiber content with a
transmission electron microscope equipped with energy dispersive X-ray analyzer.
. Asbestos 'fibers, were detected in all these cases. Amphibole fibers were found in 8 cases
with definite and/or probable Qccupatipnal asbestos exposure history, 2 of 6 cases with
possible exposure history, and 2 of 3 with unknown history. In recent years, case
reports of mesothelioma have been increasing in Japan, but almost all of them had no or
unknown asbestes exposure, which may reflect lack of careful questlonmg and/or lung
tissue examination. ‘ ‘

'Department of Field Research and *Section of Pathology,
Reseach Institute, Center for Adult Diseases, Oscka.
Department of Occupational Diseases, National Institute of
Industrial Health, Ministory of Labor.
‘Department of Human Pathology, Osaka University Hospital.
‘Department of Pathology, ‘Osaka Red Cross Hospital.
*Department of Public Health and 'The First Department of
Pathology,Kansai Medical University.
*Department of Internal Medicine, National Kinki-chuo Hospital,
*Environmental Sciences Laboratory, Mount Sinal School of
Medicine of the City University of New York

32 Norihiko KOHYAMA & Ken]L MORINAGA

Asbestos in Baby Powders in Japan
Igaku no Ayumi, 142 (1), 47-48, 1987

. Summary  We analyzed 19 representative baby powders formulated before 1986 (3
made in USA) to determine their asbestos conients by both X-ray diffractometry and
analytical electron microscopy. . No amphibole asbestos  was found.in all the products.
However, chrysétile asbestos was contained in § products ranging from 0.4 to 2.0% in 4
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and reaching as high as 4% in 1, These products' were not of the major or old-
established companies. Ii is not known now that infermittent use of these bady powders
containing chrysotile fibers has possible adverse effects on health, But in consideration
of health hazard due to exposure to asbestos in young age, all the products should be
made at least from asbestos-free powder. ‘

Deparcmeni of Cccupational Diseases, National Intitute of
Industrial Health, Miristry of Labor.
* Department of Field Research, Center for Adult Diseases,
Osaka

i

33 Katsunort HOMMA Yoshzhzko KONISHI" and
Hideo OKASHIT.

Matrix Absorption Cori'eCtion with Teflon Coated Glass
Fiber Filter on X-Ray Diffractomeiry of Free Silica

1987 American Indusirial Hygiene Conference, Abstract, 76-77p,
Montreal, Canada, 1987

Summary - 1t is important for the administration of wrkers’ health to determine the
concentraton of free silica in industrizl dust because the respiraton of frée silica over an
extended period of time causes silicosis. .

The conventional method used for determining the silica content in dust samples have
been the X-ray diffraction method. In the X-ray diffraction analysis of free silica in
airborne dust which is collected on the filter, correction for the. X-ray intensity is
necessary for mass adsorption of samples. The correction is achieved by measuring the
diffraction intensity of analyte and the absorption of X-ray intensity due ic the sample
collected on the filter.  For measuring the mass absorption due the sample, we tried to
use a Teflon-line of X-ray diffraction intensity of Teflon coated glass fiber filter (T60A20,
Pallflex, USA). Teflon shows a very strong diffraction line at 18° two-theta angle of
X-ray diffraction pattern.

To confirm the effect of absorption correction with Teflon-ling, binary mixtures of
a-810; and @-Fe:0s powder were made in three series: with @-5i0: content of 100%, 50%
and 10%. * Filterd samples’ with different sample weights were prepared by filtering
@-3i0; -2-Fe,0s water suspensions which were uniforrnly mixed by ultrasonic mixer.

Samples were analyzed by the X.ray diffractometer XD-3A (Shimazu Co.) with a
copper X-ray tube at the condition of 40KV-30mA, slit system 1° — 1° — 0.3mr and a
graphite monochrometer. Diffraction line intensities were measured on @-3i0: 260 =26.6° ,
a-Fe;03 28 =33.0° and Teflon 26 =18.0° by counting while scanning over the diffraction
peak at a scanning speed of 1° (28)/min.

The .calibration curves separate into three lines according to sample composition
before mass absorbtion correction. However, after correction, calibration curves for
three series of samples come to a single siraight line.

This method was applied to the analysis of Arizona road dust and sediments at the
workplaces. It was:found that the determined free silica concentirations were influenced
by sample weight on the filter without mass absorption correction, but using Teflon-line
correction method, under-evaluaton of silica content in sample could be clearly solved.
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And also, it was able to sample and analyze simultaneously by one filter using T60A20
for collecton of industrial dusts.

National Institute of Industrial Health
* Kitasato Health Science Ceenter
** Shimazu Corporation

34 Toshihtko MYOJO
Deposition of Fibrous Aerosol in Model Bifurcating Tubes
J. Aersol Sci., Vol. 18, No. 3, pp. 337-347, 1987.

Summary A model of the third lung bifurcation with dimensions based on the
symmetric model A of Weibel was designed to study lung deposition of fibrous aerosols.
The fibrous aerosols were drawn at a steady inspiratory flow. Glass fibers deposited on
the daughtr tubes and penetrating the tubes were observed by means of scanhin.g.electron
microscopy (SEM) and were classified into three pdrts according to their length, i.e. 10-20
gm, 20-40 gm, and 40-80 gm. Then the deposition velocities and fraction of deposited
fibers were calculated for these bifurcating tubes.

The results indicated that the deposition ‘hot spot’ of the fibers was located at the
carinal ridge. The fibers on the tube surface were clearly oriented parallel to ‘the
direction of the flow. The secondary flow in daughter tubes was alsoc observed. In
‘agreement with the theoretical values predicted by Harris and Fraser [(1976) Am. ind.
Hyg. Ass. J. 37, 73], the deposited fraction presented in this study increased with an
increase in fiber length, but the deposited fractions had much smaller values than their
calculated results for each fiber length.

Natibnal Iﬁstitute of Industrial Health, 21;1, Neagao 6-chome, Tama-ku,
Kawasaki, 214, Japan

35 Yoshimi MATSUMURA

Surface Structures of Adsorbents Used for Adsorptlon
Sampling of A1rborne Organic Vapors

Industrial Health, 25, 63-72, 1987

Summary The quality of adsorbents used for commercial adsorption samplers or for
previous empirical studies of adsorption sampling was surveyed with regard to specific
surface area and pore size distribution derived from N; adsorption isotherms.

Five kinds of grain coconut-shell active carbons, 3 kinds of sheet-type active carbon
preparations, 2 kinds of porous polymer beads were submitted to Ni: adsorption isotherms
measurements, The grain active carbons had BET-specific surface areas ranging from
812 to 1309 nf/g, sheet-type active carbons from 348 to 625 of/g, silica gels from 332 to 637
uf/g and porous polymers from 320 to 491 nf/g. Transformation of the isotherms into
V-t plots showed that the surface areas of active carbons were almost entirely borne by
micropores with radii less than 3.54 A, but the surface areas of silica gels and porous
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polymers were more borne by pores with radii larger tan 3.54A. These surface properties
should be referred to in the design and handling of adsorption sampling devices.

' National Institute of Industrial Heale-th, 21-1, Nagao 6-chome, Tama-ku,
_'Ka.wasaki, 214, Japan

36 Katsuhiko SAWATARI
Determination of Chromium Speciation in Fl_.lmes
J. Working Environ. 8 (2) 54-61, 1987

Summary Chomium in fumes generated in work environments including sites of
welding work appear in various and complex states. Therefore, speciation and
determination of chromium is available for estimation of toxicity of fume. In this

study, speciation and determination.of chromium (II) and chiomium (VI) in two kinds of

- typical fumes prepared from chromium powder and stainless powder using a plasma
metal splayer, was investigated. The speciaton and determination of chromium in fumes
was carried out as follows; fumes was treated with heated sodium carbonate solution,
ammonium chloride-ammonia buffer solution, Tris-HCI buffer, hydrochloric acid, heated
sulfuric acid, water and a boiling mixture of sulfuric and perchloric acids, and each
fraction was analyzed for chromium (II) and chromium (VI},  Analytical results show
that the content of chromium (VI} oxide in the chromium fumes was greater than that in
the stainless steel fumes.-  However, the.soluble chromium . (II) oxide was less in the
former (3%) than in the later (9%). In the 99.9% chromium fumes, the major part of
chromium (VI) oxide was found to be mixed with chromium (VI} oxide at random in a
nonstoichometric state. As the experimental results show, the proposed method can
be suitably adapted for speciation and determination of chromium in various kinds of
welding fumes.

National Institute of Industrial Health

37 Seiichiro KANNO

~ A Sampling and Analytical Method for Acrylamide in the
Work Environment

J. Working Environ. Vol.8 (3), p66-69, 1987

Summary Acrylamide has a fairly high volatility at a vapor pressure of 5107
Torr. The glass fiber filter method is currenily used to collect acrylamide for the
measurement of work environments but this method cannot collect that in the gaseous
phase. There is also thought to be a loss due to the sublimation of the solid particles
during collection, leading to the underestimation of concentration in actual work
. environments. ' “

Therefore, a new sampling and analytical method has been developed using a glass
fiber filter and charcoal felt for sampling, and a capillary-FTD (thermoionization
detector) gas chromatography for analytical measurerment. This method enables the
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concentration to .be measured down to one tenth of the current administrative level of
acrylamide, using a sampling time of 10 minutes. The high resolution of the column and
the high sensitivity and selectivity of the detector eliminates the tedious KD concentration
step and reduces the analysis time. ’T‘he method is particularly suitable for B-sampling
of acrylamide vaper and/or aerosols in the working environment.

National Institute of Industrial Health

38 Tsutomu OKUNO .
Measurement of Ultraviolet Radiation from Welding Arcs
- Industrial Health, 25, 147-156, 1987

Summary It is well known that welding arecs emit intense ultraviolet radiation and
those who conduct welding operations or work nearby are -exposed to the radiation and

often suffer injuries. It is desirable to-evaluate the ultraviolet radiation from the
viewpoint - of industrial. health. But, there have been few quantitative studies of this
radiation. ' :

We determined the -uliraviolet effective irradiance, based approximately on the
recommendation of the American Conference of Governmental Industrial Hygienists, for
14 different arc-welding operations commonly conducted in the workplaces. For most
of them, the ultraviolet effective irradiance was at a hazerdous level for both those who
conduct welding operations and those who work near it, In comparing those welding
operations, we found that the ultraviclet radiation hazards.vary widely with welding
operations. They in¢reage with-the diameter of wire, are current and arc voltage when
~.the type of welding method and the chemical composition of the welding materials are
the same.

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

39 Toshisuke MIWA
- Evaluaton of Vertleal Vibration Given to the Human Foot
J. Acoust. Soc. Amer. 88 (8), 984-990, 1988

Summary The effects of acceleration amplitudes and frequencies of vertical foot
vibration on mechanical and sensation responses were studied in two sets of experiments.
The first experiments determined the mechanical characteristics of the foot in three seated
subjects at frequencies between 5 and 1000 Hz, in terms of the driving point mechanical
impedances and acceleration transmission ratios between the foot and lower leg. In the
second set of experiments, sensation acales for foot vibrations were determined in fen
seated subjects at octave center frequencies between 8 and 400 Hz, which involved equal
sensations of continuous and impulsive motions, sensation magnitudes, and rating of five
successive categories of sinusoidal motion, Contours of mechanical and sensational
responses are presented. Using the results obtained, a foot response meter was made
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and used in a field survey to evaluate foot vibration.

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

40 Toshisuke MIWA

Measurement and Evaluation of Hand-transmitted
Vibrations by Means of Their Powers

J. Acount. Soc. Jpn. (to be published)

Summary A vibration power pickup.and its power-calculation circuits were made
for use in field surveys and & method of calibrating the instrument was devised. In
order to develop methods of evaluating the vibration power generated from hand-held
vibrating power tools, psychological equal-sensation experiments were carried out, using
continuous sinusoidal motions in the frequency range of 8-500 Hz and bursts with various
cycles of a 31.5-Hz fixed frequency. Rating experimenis were also done involving five
successive categories of power level (PWL) ranging from 100 to 125 dBPWL. The
vibration power levels of a rock-drill, a breaker and an eleciric grinder were measured
using the power meter and their effects on human operators were estimated,

Natonal Institute of Industrial Health

41 Yoshimi MATSUMURA
Regulations and Standards of Respirators in Japan

1987 Conferece of International Society for Respiratory Protection,
Abstracts, Ip, Toronto, Canada, 1987

Summary Industrigl Safety and Health Law of Japan and the related regulations
prescride the duty of employer to supply respirators such as dust respirators, gas masks,
supplied air respirators, self-contained compressed air breathmg apparatus, compressed
oxygen open-circuit or clesed-cireuit self-contained breathx_ng apparatus or some other
respirators. The Law alsc prescribes that dust respirators and gas masks used for the
above purpose must be the certified products, but the other respirators are checked
upaccording to JIS. I "

Regulations of dust respu‘ators and  gas masks inelude structural definitions,
classifications, the methods to test respirators and component materials and the criteria
for certification. .

Japanese Industrial Standards are published for the above resplrators and the other
respirators such as powered dust respirators, escape breathing apparaius for miners, self
rescuers for carbon monoxide, disposable dust respirators, respirators for particulates,
oxygen-generating type self-rescuers and oxygen-generated closed-circuit breathing
apparatus.

Some re-examination of the regulations and standatds are now on progress.

Department of Environmental Hygiene, National Institute of Industrial
Health 6-21-1, Nageo, Tama-ku, Kewasaki-214, Japan
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