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(Anal, Biochem. #id)

22. FEILEVECHELREMENE=S Y v VEEOER
(AN i BRI SO

B HCFEWEDY VAR UK RS 52 5 2 L by, FReiEE Uik
HEFNE =R ) v IHTREL T8 B HEFHEICDWT TED LS IHERERDDIDOA S
) — = v SRAEL TV B, %ﬁﬁm£&bf%ﬁﬁﬁ@tbU/»ﬂkKﬁT%%KOD
'Cﬁ“frbto t 1~7F+f‘=§1mu /»ﬂc%ﬁ}ak BS-2 5k = VIHET R 18 RS, sthay
AHHL, SDS MAREER BIT7Adr 2T 7 4 —%Aukfiick S THEHENDEHD
&m%ﬂ«to%@ﬁotZﬂu——/ﬁfmﬁbbﬁ@%ﬁmt% LIRTE o,
BPRCHL T A X B df v (MT) OHMHRT Bbbiic, £0HTh He ##4 He,
Se, As m:tmﬁﬁiﬁgf MT #FHET 50T, Cd D€ =45 ¥ 7/ ORbc kS hiz MT
iﬂJﬁ?ﬁ%Jm\mu b“ﬁ*ﬁﬁ@:@#ﬁﬂim%%r%& %&mf@o{@%’ﬁkou ChAZY —=
/Wz@&bé%iefmo

(85 60 B B AL QR HTTE)



23, EBhES&RE a—L0EHEE s 4
(1) —/¢wtn—A%A%&®Lw®t;~A%i

R -

ST KT b ASBIEHEE (PFMS) € X 0T 2w rABRL D Ea—akFoL, &
NE 75 20Ty FRE = — AHEEE (GBFC) R »TERL %, REER=7rY
AFEEE (FBAG) KX - CEREL, BREMA=7s VL v v i ZB8BAL
s A, 2R A LENRTHESE BERERURET D Lo — AOTME, RE
BRSNS, &, /e ALIEROHDZEHNTHMENK, £ T, PFMS 07 L~
AFGROIHDT At v AT~ Y AHARBEL, TORALLELS e, ELHEED
WML T, bi—sOREMARUTHE Bl on T~ eENHTHRME T
BRI DT e o — AR, B THIASEIT OBEER L B pm ORE SORIERBOR BT
X o THRERTED, REFOBLEIEZ DML ZLT 5, BB e » —ADFER

BLBERTOREOE b5 MERE LT, REBHF v v A—ARBHTHRTIL, £
@aa&tm&%%fﬁb.ﬁ—ﬁ%m,mﬁ&f@AGmié@W,ﬁﬁﬂmﬁﬁmxwt
EIhTLES dDLFLLRI,

2%, EMASREL 2 —LADEKEE
@) FYEEF o = v & L ERA L O IR -TAT B 5E A
O -

=y r AT = v A (1) Bt e = » 4 (D BikHmens b, &HERR
ETIERETH DM, AMEOBEIFAZCILR 255 L Fbh T 5, (FEEREOTNES
IR B MRS E N D = v & MBI S OTTEDRAYTH B RENSV DT, B
Wb = v o A OB EL S BAT B, COMERFBLT EETE LN BETS
6°L#L,—/&»(MD@k%mm@ﬁ¢TmTKEk®f %%bﬁﬁ@ﬁﬁﬁéﬁ%
LCERTH O Lk, ' o
iﬁ%fm,—/v»(MDMK%m,%b%@?btlﬁ%ﬁ@mﬁmﬁ&ﬁﬁﬁﬁ<@
HRBHTE o LR LGHL, CoBEYY Y7L K de Ko 7nf77&1ﬁgb,chu
X DRI = » 7 (D B ERT B HEEBR LI, $hI0BE, =vra (1)
@&%@Eat<ﬁ%%m%5ikb:&%%%&%to:Dmﬁ%.ﬁﬂ%ﬂmmmi/m
BTERL, BTREETE=y ¥y A BEERL, SikdiBELioEzd =y ra (1) Bt
WL ST LAHES,



CO[FHEC LY, 77 AREBENEETHE Lt v r e o —AR0 =y ¥ AHIEYD
BFMAERER T otze o L e e
(&5 27 EE T T8 25 3% T9E)

EMAESRE 1 - ADEKRER
(@) %ﬁamekwa—/&»%ﬁmﬁ@ S P

g $ %JE % N3 ﬁ i

RS » M=y 7k a— AORASE (5IE/H, 5 R %, 1B 2
F AT ot my St o~ ABEE, WTECIE 807 mg/m% #ETi 0.51 mg/m? T
Hotio BAMHGIZ= v b oo — ADYE -« ALSERHSHIC o T D E TR B R T4
Bo REHH DR LOREATHE, W, i % M 20k ICOE0=y rAk T L —aL
AFRFRIERC L D OWERL, +ORBMHER Y I~ T I B

WD = v rA SR E SRR RERAL T2, BRRBEROMOTS = v 71
WA, 1BRIRCIL 85pe/g, 27 BBFCIE 30p/g THote MD=v 5 A7) 75 v
DEGEFERIN 6 AL ED TRWERT Ui, TOMoBSEs L Omki &N i
=y S AREL, LBEETE Theho WRE - offic FEOEN —Fc s bhi
A 27 AR THINBRL OMe A ROEN &L BL TRD B Z LIk TE M-,



2. ERELEREa-ADEEEE
@) =yrIta—ad in vitro 1Zi51T A MEEEL
BeC iR B RS M
| ORET - H K W

BARBRAGWORLE Y 7 A= 7 V-2 GBRBMEEC X b REIhIL=y b Lo —AD
in vitro wisid A HIfaTElE b R EANHEMY HEERAZERCHAV R /it a —AD
b & REmEL .

<o ALNABED FM3A Hifgx v, Br0REOT L = —ARERINL, 48 BrffjfiEe
MY EEL, MasddBsts s, 7rata—ATHE 21 pg/ml OEFINT, Ml
50% EFT24, =vrAka—aTik 200 pg OFINT L HIFROIANTAR B Teh oo,
—FH oD a—AERERL 3BT v 4 = — X~ b A& —filitideeo CHL Bl -ovT=
r = ~JBRERA 50 % FETHCET o — ARENDADL L, =y Fillta—ATH 3
pe/ml THH, Zvska—ATIE Spg/ml CTHote, CHL RN TDH=v ra k-~
ADBSAMESINCEHE TS L, =y Ak — Ak CHL flfaic &t 3k, FHEREhY
BeEMERR L OBLEOEEI LT i, =y ¥ ilka~a0 CHL Mg aRe
HREBEMT, 7Pk a— ACHBLTE

27. BREERE a—LAOEKEE L
(5) :vﬁwtnmbﬁﬁiv}®M%ﬁﬁ¥%H%

. 5 HEF -8 R W

=y Ak o~ A BAREERO-BL LT, =y F At e —A 80720, 424 mg/m?, 18
5, 6 AMREEED » L RUHKSOLRICBHE LR » FOIEER, 180, 3HH, 68
H, 17 BHLE, =vrik=—Ai, 0.51£0.152 mg/m?, 1 H.5KH, 24+ BBRET » + B
WRZ» ro1AH, 7THH, 1 78 HOoXRKBEOREEFHERTROEAGKERI T2 L34
w, FUREIC R L R mEE, 2 v h S0 v A RJUeIRR L, HRHEIRo e e
DT, Yo, MBEWITLROIHRR s k. (SCE) BT W THEN R T » o

Z2prnta—a | BRRBREY 2 r FRBESVC FHMEoRAFMERTHEAE
EORe AR RRARAC W THEBE L OficEZdi e e X, REMEMEROLRA
HREEESEE, SCE ME, Hedld=yv riea — ATIRERE BB OMEN
otie =y rita —ARHT v F OBHARELOKRBNOERCROPESTLFNET »
OThbEERLWC L=y 7l ko — A DOREFEEFHEENFVWCER LD LELDR
Bo



28, BRSAERE 2 —L0HEE S
®) =vrilta—2LREICL AR BEEOKRMHEBEMRE

HOE O OF = O M - REE A

84D SD REETF » iz, = vyl b a—ad 1Y (07T meg/md, 5HE/H) & Lok
2 R (0.51mg/m?®, 5HGH/H 5 H/M) WA, 1 HMEFRCRRTHR N, 1,
48, 1@, 1R, 6rA%r, 25FRECE1IA, 18 1HE0AES TR
L, EHEBHR L ARERELT - .

L ERETI RERTEI»D REX LEOEL WERLME, Q8% OERERI‘EC
b, 4 8BHETICIERE L C MRKECMEmMArTE L, BRTE Mé 08
L RAEE, ERERLEGEORM, FPR, U v REEAMNEDH, 1 ELBRERS IR
T5. La:LNilapcit RE oMkt M & EmEEYENE biolmL, i) AEEE
DL LT 6y BRIMLGEERCER T2, BEMY #AEAEEBRALLE . —40
B R BT

2y ARTE TR, SEWEMRE Ukt ofend, 18 LR L EEEREORM, HAR
THRARE Mé OBmin EBGAHY AEREXELA, LEOMEEL, —RETFoREn
¥ 10A 5 0.1p EMUNCE = — A8 B M¢é DTV /~AWT%75 BERTHTL S NI
THvoBEECIs o L#EESRL, Lo o Sk

20, BERESEE 2 —LDEGEE
m‘:v&wtn—Awﬁ?Wﬁxuiéﬁﬁ%
@@ - = - i @rbm BoE O —

T RATRBEHECIER L= vy e a — AR ETAHEKCS%RL, 8BS SDHES » b
DREMCIEAL TR EERE R U1,

LDs (10 HIEZS) 1 38.2mg/kg THh 720 4me/rat HEEABROMERETL, 88%
LREOIEX - B, MEEIEE, WHE Nifa M o, IiiE MEZEERL LA
b0 17 AERRZAEIRE L U--MOMSRERERCHA 5 5, M BEORES, Ml
IOt O IE - SAEEAEARD BRE, 1mg/rat BEEAOHESTL DR BFTR DA
BTEELCWAREECH D, MEEGT 2mg/rat % 4 BEEA L O RSO KL 4
mg BEEFEAD LR EERLTITRRTH B, FEMOEN A BHETHS, 27 BT
b M¢ MR L L0 MABIM, Mé OEREILHEEAL & T gt < M et Bt
INHEFIC RS b Ml s L OFHRNEE O A4 IXMRAIC X - Cixls s h, MERIED



RELE e ChOREEBETSERSERE, ta—aho3(li= vy iBILHE X5
el B bR IR bR S Ace 1 -
(3 60 [ B K EES A S 2 A

30. =y LB{EHDOR~NDEE
FE—B-FABE RMEF— FHIRE

SBEER Y TRET B2y A2 — AR EE 20 =y ¥ VERMLY RFET 5 &
#x bhBn, MEOIHEOECHL TRL{ ATy, £ T=2Mib = 7
(NigOp) 3 XUELE—= v 74 (Ni0) OIfESHEAENEAECL 2T BRTL o

NiyOs 35 10 NiO 1L RAGRHA: (CMD # X 0% og 1R EHR 2.0 pm, 1.69, 2.2 pm, 1.68)
b AT EKE AL, 8% SD HET » MCEALR, NiO; 4mg BRIk < &
WRTRETE L. QBT LR OB - 5 - B, MSEER, B LR, AEEE,
Riifasd 4 L O GRasEIRE, hkiE, VR, Wi Mé oB)R & BB EEE 20 KB
Ao bhss 0. 4dmg BETIRSVHCIBECRS 52X BERAROFRAA LR, 251
WY T R BIREED S ST 5 4%, Mg BRI ORI - B, Hifels X ONieE:
OIRE, . e EEESNIBEND BRI RDbhb, Ni0 4 mg 5T ATIRED bR
F, bFrREEY EEOMESAEEN Fhcabh, M¢é OBB LERT oL
<, 27 BB EMMEIERT RS, Mk 280 = v ¥ LB Ni0; X0 NiO
DONfiEE R HA AR, NiO: WG ERORE, fiile Mé OB, MEFESLET S,
NiO "Gl SO s - S ' g N ;
- (85600 B ARERMEF SRR



3., AL bPIFOVILOEKREE (I

WO B FTo4& M o= - ARE X R
HOF 3 AR CORIRR - R RRERD

Co &BERENTRBMPESLIE =2 P EHND EBER 7 71 ¥ —REH=Tr VAR
AEBCL W BAIRLE VA T=2T R AR Sy FERAZE, MiRoREEREFETR
die k3 Co IREERERT o7, .- ; P

" &R - HfL Co IR A DRBIT & MRILAFE T, %w%TﬁlﬂfﬁaﬁMV«»rEo

foo — AR Co ik 1K Y0 BT T2 b 00NRFOR 10 FORMETH 5.

ez i, £ Co 1 EARER (B 1:24, Rk 2.72mg/m® 5 M, MMAD 0.7 gm)
izt Co 4 [@MHRHE (1.37 mg/m®, MMAD 0.9 gm) Tl R o7, @l Co
BFE (16 meg/m®, 2RMHD T3 AP Yo FEATET L, MEOHMNIEE Mg FEL, 1
BRI RERERIC e 5 A8y KM RO, AR, Miilar o RIFE e 4 B o ik
ARl EBBEFE L Ao 28 Co 4 EIHH (2. 1me/m® 1 H5MMx 4 B) Tk hEXabFSE
SRR OIEA & B8, WRSEATN & PB4 DB & DB AR R Lz,
OWRET, BESEMEIHOR LAREC I GECSOTH D, MiERe LB TmEL 5
DB NV ERIh AT Ehbd, SEHNFREORESCHEETEEELD,

(88 60 Bl H R ERBEF 2 RRE)

32, BAROBBRICHLZTEE
= B I = - ARE A L

ﬁ&%ﬁm,ﬁmuyﬂﬁﬁiéﬁ%%kﬁbfmh@x&%ﬁb BABRRLEL DR

TUrte & ) BENRERR X »C b A ORIEREY £ U5 & L4t 4 1 bk Shood
5. RoTESBREESBEOMMTEY R s, SEELROAEACE LIETHE
ERETH O LRAKTHS, FOT, EFAERE L THERUTORILE = KELIEER
e~y AL LT, R~ 7 ARERNZ LREERFNC L E s BHELRE s
Fo 8%, MR OEESTRSR AR LT, & ORSESEABRRC L b RERORIL
HEEhDZLATRERE, $HBE X VEECEVCERADHSIZEI» B L L b, BLER
%m%@ﬁ%%ivmm&ﬁﬁﬁmmon1%ﬁﬁ%mxa%ﬁféaq



3. Sy rOMRHEEEDEICLS A/ NLORTET RN VTR
oK B ORK-B BB i
smﬁnA[aomjmx6mﬁvb%é%&bhtﬁéﬁ,%@%ﬁyﬁﬁmmCﬂW)
OEFHBLE L - T LR 342 = & [Crl)) 2BETB L BrbhTn%, MflERE
wiEF L Cr(VD i1, 0¥ ¥R~ EBAL, GSH, NADPH &5\ % NADI Jg &%
HE5LT, Cr(l) ~ABEEIh EvbhThb, —7F, MRFEmWC ) vHEE & w2275
YERS LT HMBERERSD 5, ToXRMEEMBEINRENEIOETERTHBL, £
D, FtEREEROREEHLSS LBL LR T D, FERTI, fElagBE O R

gD L LCHHER L B 0B T A EEL, Cr(VD EowTEORTEXRA L.

v b0 WlagEgc Cr(VD) 2Nk, A vFa~—>a v T Cr(W) oRTE%,
FPLC 3 (FEEEEMTHE) KXo TER LI, FORSE, Mlakimeo Cr(VD BITHE
. LN, FRMBRESIMIK % X OBE SUHCHFO S-9 AEoFh D L hEL T 2tk
Yoo ¥z, COBTERGIE, HEEEED7 A2 € vBNEERCBEELTHBZ L5RE
Moo TRBOEEMND, MICEALRE Cr(V) OB MEEET 2B MBI X h k&<
Rigbb0rELLRD, ‘

(—#8, 45 60 5 F ABERME E 2 RH)

34 PRANRIAPELUTANZ PRBROEEEZE (1D
— in vitro 121 HMNEEYE, Wtk LO o
B PR R E R
HOERT-MLEE AEKE-EE -8
ok E-E AR R EE -

CERNT ASA L, B BEREShEEETARA P RUT ANA EBEOEBRELILY
FEMER E B LA S W b T 5 EAT, REEL, TR50 in vitro EHREFRMAIDL,
BEZVY ZALEE, VY R4 ADME - B, FRrFIAL, TEHS PROPTA
SRAMMEBRTHDL N T AW, HEBIAST LA, LEF T, R FE0 35 M
o\ TEILE, BN, REEREHEECOWTRNEZT -1

7 ASRA b OAOFOIRCET BELM, F v 1 =— X~ nRAx —ffifsdko CHL filigo =
7 = — IR s & S A M, CHL fMifmic sk 5 @ EREHEME, 7A~A O
HTz7 0 784 AT @<, oz ciRiolEifiodo L b, BERT
BEREEARL BB EE LD, MALEREINLIe O TRERE kT



TARAMUBERO 5 bA T ABHE IO L O LI, MR, R bR
BEESH e AT A LT, SIS B RS, B AR BRI R
B, BMEORSIC X TR D, WA LY sffETIR, ZOMEC > TEhbOERD
WISk RET5 @z‘ﬁéﬂi D&l il —RICT AR MBS OMNEME, RetREHDE
BT ANA b &R B o T, |

8. TARRA MERERBEOAGRZECHET S INEEYN - HREHTE
ol E B - KRB A
LRI LEAR £ v F ~P (RE - SR

EHEOHNRAT ANA L DRERFE O —BREBLELR AR VAV ORETHEEL o5
BIRRC i & OXREAO MRS e SHEFTRERL, £ORENDT 232 O
BERB O AEERELRHAT 2 HWERAE 5 Lind b,

BN 23 Al G IR THEE T OMER DR, 19 FIeT A~A b 1%&%‘5;}1, %@ 5%
Eﬁl@%%&@&%3%&@%%K%$Lt3wmbm,7{%4b#(++)uhﬁ&é
h, B BHOSBAKERTASNAL (T2 b, ZRVFSA N, T2F/ 54 5,
etc) BB SRz 6 Bk, BTREEXHRHNTS & BB TCORLIDT ANA b LOBEM#O
BENEEIhc, TOMOTHADS S 271 Y 24 LORBHENS HH Ihi 1H, BER
B2 bR, BB 6HMABILZ YV R A (+) b (+~++) HliEh, RER
B OB 2 e BBy — AT S R, WR1THD 55 12605117 2 <A I Eh
T 4B (), TR (it +) THot, BHXHAT AR MR B2 TH %)
ChBORENS, EH  HERCHR 7 ANA L BOESHOMCRSLRBESE, BEA
EBDHRICOR L RITE 5o BEIFRENOERERBOMEMENE <, cOBLY
ARAMABRHE R S IES - ROV T ELIRBEOEWERYTS T LT, TA
A MERBERE O AMFHEOFHELNFMC T 5 LF 3 h s, ‘ '

(RS BETFRIREAINIgE TERSER | 61 AP AR, No. 37, p. 235-237, 1987)



36. ﬁi%ﬁmiﬁkﬂmﬁﬂiﬁiﬂﬁﬁ,h
T bt ﬁ’&fafﬁr&: L7z w@%hﬁéa‘ﬁ'&)\ﬂ%%@
%%%%ﬂ%ﬁ
EONow zomA W M E B Ok B
* M B R-ARHE 0 E -

WEREE L D, WEERICIRRT B R E O & R OFE & L T O BRI R
TR R - Tl Be REEZ, Tv b0+ v FE (VI 60 BRIFAEL) il
CHBIOEAT L~ Ak b —BL RSO BRI OBy B~ IBBRROBELL L TP
—EMERE~T /= © v (Hb-CO) MIERMEL, FHHMHE OBBmE RN LI,

—ELHEROIREC & b, BB B~ OB MR RIS A L 1 F & 7R L A i
1L, BT b—EoMEERGcamcEfgr 205z EaimShi, Hb-CO RED
W, & DEAMIIGOIH & B 0D Hb-CO Pl 33~43 % B L LTk
UazEmmpihi.

<5+ EEIEAERIC LB R R OB VB € £ T, BB 2 % RO
B AT L b2, FT B LM LR SRR,

(5 60 B B RS E 2R :

37. Sy PERIV-—SvH—HF4 TV VXACHELIET
FLTVBRBOE ' '
. % ?ﬂ% W B

F”lfﬁ%ktwﬁ%%ﬂ E%thof%%%hh%@%hﬁﬂﬁf%&bhbxﬁ
2 5 SEROBICWEMY — 7 7 ¢ 7 ¥ ) XA RBBHOMRE OIS FET 5 L%
z, b= RERARROT v MERT ) ~F =R T 47 VY XAORICE LETH
HC O WTHERN L. . _

5 JCL-SD #EF v b i 4%, ﬁ%%lﬂ]ﬁl%m@ﬁ%@%iﬁbﬁ&, 3 [ fﬁﬁ*”?ﬁtﬁcﬁi
REHCIEBAATCS BIAY 25 7880 SR T, RYIEE (SWS), WHIER (PS)
D 1 ERHMEY Rt X Bie 2700 PPM b= 3 @R ABH EWHEETT5 HRo
SWS, PS 1Ef{E% Rdi, 7YV —FvH—#F 4+ 7 v ) Aoz Periodograph hic
o THB L. HEREHD SWS, PS ) XaBkthEh 24.8+0.8hr, 24.6+0.9
he, b v BREEHOEIE 24.840.4hr, 24.8+0.5hr ChH b, BERTEE P A= o5
A B it

—32 —



LicihioT, AIEEERE L A= Y RERBC X > TERBSRERRIXY—~H 717 v
A AFEBAND P L= v OEBENERC L5 0Tt L HERSh 5D, .
(8 11 B BFERE 2L HHRE, F40ERSHESHBRR)

38. v PRATHEK - BREARBICSKEY LIV RBROEE
/OE OEAE W H "

o v R BYERIR D o X B b 2z v ERBEC R b B DRSSO
RORMMFLAITDAMT, ROLS KRR o000
IaﬁDﬂ%m7zk%mmtobwm/ﬁﬁ%mﬁﬁm%mwMa2mMWM§tu%
BELTHBESH Y Hve, MEREE 2 EIF'EFIF::BL\’C 8 hrs/day x5 days/wk X3 weeks
ORBEEBXES LI SOKTENLEMS % Drinkometer: £ % HH 7 ~ 2 1ic AW CEUKISE%
HBIE&E Lo 900 PPM,  2700PPM % 2 r @G BiE s F O S HMIRARBE LS v b
DM OEEE, Na BER2RELC, ' - L

P v EBREEROMKBEIELSRBR O LT, FECEL LY, KER
FETHRBEE L BEEECEFLCHNTAEAER Ui, 3BMRERELT {BM%0
NEEEHE L. Na BB RHBEONMME & desfintic, DEoRRI, br=vRE
BRI L o CHE SN D HORIEE O FTAER K - BE R A 4 R F — o AT OHRRR 725
HEHERICAET S LB, '

(8 60 [l B RESMES 2R



39. ERBHIDPEOHE; ‘
Sy bDART VY MTENIBIIET AT Y OREEL
Bl Pz v L~k (V) ' ‘ '

BN O oz BB RN E-E OB X B
A M & ®-A H &

7y POAT v TR (VI 60 BAEEA-—-FLRE) #HEE L T&HESTCLIE
BEINLTHOBRT VST P o= vy ORMRE & 2B EERE~, A AL —
FERELLAHERAOBREERLFHUL, hi TORBEOTIHNER kL 5HEHink
T, BEYP R ORI O TIE LA EE L CHE TS ERET o, IREROIEE LT
WP b v v ERRIEL, TEIEE OBERC W THES L.

IREEBATER, AL EEEER—BAR B TERLABEMRL, Tof%fi+«ETL
Too BREEMTEOL fRAa B R R Lice IRHBAEROET L RVAIBOERE X2 bhd
P, BREMRET ORICIEIERR, MADF L vEC Y - THESH, MR b L= it
EALERKGOETAEL S & & ARB S i, ChE COMBHRONE TR, EIHA F A=
YA THIGDTENA LR TE D, SEOKREOERC OV TSETFMIBELELD
Hice

(R BRBHTERRSTE)

40, BEABFOEHBRICDNT O
P Y OB BRI BT T IO TS
T o ' :
% om K

TEHFIBNEAL LA LT, BAERLLCLSEBRERIRTED, v F ekt
A= v RERG LT HABNGREEHO—ETHE, Lirl, COLdHRABHTOL
DYFFIOEERINC BT B MRINIZ E A Efeve £ 2T, 9, b= v ORI RET
BROBRT Y HheTolcdie, HAOBEERWT 50 % M= vEAEEFAZEDY, h
BOREGERTO F L= v ORKRINEZRERESE Lic~y AR ERT3BERRAEER
L OEEL, br=vEROE Lo RERRY U, Bk~ v¥y, Bif=Fri It
AR —NOTMEBAN, ‘ R

(R fixOFETo P A= v ORERIIGEEERC X IR/ 2 |hAR S hic,
AR — LEEOBE TR b A= v B AT EIBUR AT R OVE RRIBA & i S
LOWNE R LIco Bilf=F AEEOEER b A= vEROBE LF Ui A THRE R



Ly, “YEYREOBEI B~ BEEOETYR L. ChboEnb2Z / ~AEERT
Ly vt —RlAT B A v ORBRERIRCHGERET A UNEOS D T LAH LM
Shie T

(60 A ARERELLRE)

. REXFNLRBORE
RALAFABEICL D LP*Eﬂ‘Efi%xsﬁ@%’ft

= M | w-8 )N &% 2-# B X 3B
E@Jllﬁlxiéiﬁlﬂ )

%ﬂx%w(MB)#tb®¢ﬂﬂkhbfﬁéoﬁﬁﬁﬁ%%tEL BE & i R P
BRI BT B, — BRI 1T 5 &8 TENE 2R BN E—BOTLE L
T, 7v b MB ®REE, —ROTHEORD, BETHHE, ARTHALNALhAE
FHLCHE Lo 7 v PO behavior OB LR L v Mkt 2 TR PRk OBF & 2
2L, MB RERRE L Bt OBREE~. MB 8B 1 @R X b, BPIESAED 12
v (DA) b/ n=E37) v (NE) BB LI, R bavoBbiidhEmnei, thb
OE{UIBBIRECETF L TR 0, BERTERISMTHER L, DA & NE oARESR
TH% TH EML, NE & DA o e —HL CEEAAR SR, oz MB 16
ppm CHEZIhi, Zhil, MB BERSCEBRAIEML, B MB BECKLTC
NE RU' DA =a—a vOIFREMETTHEYTRBRL T5, 2ok, b rREESK
H BN HBOLPRWTIR, EOMBERCBRS 2 LD LB bhul,

(Z# Neurotoxicoel. Teratol. (in press))



42. %&X?»#Eva®E¢3X$w77 JQME
o om -

APFFERR, 14V AD Medical Research Council, Toxicology .Unit (E"’%"fﬂ??ﬁ%ﬁ%*
HEMER) © Peter Farmer -0 Tz, FAAWE D DNA ~DHEAR, LE
EHNADE LB TH D, BETL->TELL DNA iy (H5\ix DNA FDEHEA~D
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3. Collécted Abstracts ‘from the Publications in 1986 * "
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High Urinary Excretion of ‘Epinephrine durmg Day Sleep Assocnted
with Sleep Disturbance . ;.. ., . . o a0 et e

 J. Human Ergol,, 15,155-162,1986 © 7 e ey
O T A I

Summary The structure of day sleep of sub]ecl.s with.. hlgh ur,tnary excretwn of
epmephrme was examined in order to see Whether the hlgh excretmn 1s due to sleep
dlstmbance The experiments were done under split- sleep condl.tlons for 8 h; thaL is, the
usual 8 h of night sleep was divided into a 4-h period of m1dn1ght or ea11y -morning sleep and
a'4-h period of moriihg: of evenmg ‘sleep.’ THe subjects ‘were eight healthy young miales.”
Two of the subjects showed a high level of epinephrine excretion: during: evening sleep ; their
epinephrine excretion increased to the level of that during normal activity in daily life.
During evening sleep, the two subjects having high excretion of epinephrine showed higher
sleep disturbance variables (percent of waking time, time awake from sleep onsel to final
awakening, number of awakenings, number of stage shifts and stage 1 sleep) as compared
with those of the other six subjecis with normal excretion. The results suggested that high

urinary excretion of epinephrine during sleep may be a useful indicator of sleep disturbance.

Department of Psychophysiology, Psychiatric Research Institute of Tokyo,
2-1-8, Kamikitazawa, Setagaya-ku, Tokyo 156, Japan
*Depariment of Industrial Physiology, National Institute of Industrial Health,
21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan

2 Kiichiro HASHIMOTO* Yoshiharu AIZAWA®, and Kazuko MORI™*

Changes in Blood Pressure, Body Weight and Urinary Catecholamines
during Austerities

Eur. J. Appl. Plysiol., 56, 38-42, 1987

Summary More that one hundred monks belonging to Nichirenshu, a major Buddhist
sect in Japan, participated in the annual hundred days austerities during the winter. Cold
water bathing, insufficient sleep, hunger and emotional impact are considered to be the major
stressors experienced by the monks subjected to these austere regimes.

This study was conducted to evaluate the endocrinological and physiological changes in
twenty newcomer monks during the first four weeks of the austerities. The urinary
concentration of noradrenaline (NOR) increased significantly during the first four weeks but
not that of adrenaline (ADR). The changes in urinary concentration of ADR and NOR
indicated the main stressors possibly to be low ambient temperature and hunger. NOR is
thus probably a beiter indicator than ADR for evaluating stress under austere conditions.

Blood pressure (BP) did not rise but the concentration of NOR was noted to increase.
NOR may possibly be excreted in excessive amounts to maintain normal BP against
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hypotensive factors such-as loss.of body weight due to low calorie intake.

“*Department of Preventive Medicine and Public' Health, Kitasdto University,
School of Medicine, - 1-15-1 Kitasaio, Sagamihara; Kanagawa, 228 :
*Depariment  of Industrial Physiology, National Institute of Industrial Health,

21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan

3 Ayako SUDO

Changes of Adrenaline Concentration in Various Organs of the Rat
during and Following Four:Hours’ Swimming...;. . ovi v o

Industrial Health)\ 24, 1911207, 79865 . 07V D e 00 v

A Tesed Y L st e Yy
Summary ) Changes in the concentratmns of adrenalme and‘noradrenahne!m ’varmus

'organs 'of the Tat were exaniined duri ing and followlng four houre smmmmg in 25°C wate1
During the period of swimming, the adrenaline concentration 1ncreased “time- dependent[y 'in
the heart, spleen, kidney, lwer, lung, abdominal wall muscle and thigh muscle, whereas the
noradrenahne concentratlon tended to’ ‘decrease.’ l‘hree houts’ after the end of swimming,
adrenaline’ concentrations in tlie po11phe1a1 mgane wele reduced, but were stil] higher "than
those of the conitrol group “The adrenalme valué teturned to normal within 24 hours. ‘From
these' results, adrenalme concentratlons it the heart and various other’ per1phe1a1 organs are
constdered to increase gradually with the du1at1on of SWmemg and to be constderably hlgh

for at least several’ hours after’ the oessatmn of sw1mm1ng
Sl - . o Tr e e . . s ;

- Nattanal Instzmte of Industrmi Health

G 21 1 Nagao 6(:home, Tama—lm, Kawasakz 214 ja;‘wan )

4 'Sohei VAMAMOTO o
Visual, Musculoskeletal and Neuropsychological Health Complaints of Work-
- ers' Using Vldeodlspldy Terminal and an Occupatmnal Health Guldellne

”fjm] O/Jhlhahuai, .;1 7// 78 ]%’/ o

) Summary A natmnwnde survey of w01ke15 usmg v1deod1'.~.p1ay termmals (VDT) was
'conducted and the data of vanous health complatnts we1e complled for a total of 5,097 VDT
workers 1n 23 types of ente1prlses Vauous symptoms or complamts were clasemed mto
transtent and perststent groups, and attempts were xrtade to determme the1r causal factors in
Ithe workmg condmons In the trans1ent complamt group, complatnts of the v1sua1 functmn
were the most frequent, followed by musculoskeletal and neuropsychologlcal comp]amts ; thlS
1nd1cated that visual loads from the VDT screen and musculoskeletal ]oads from a flxed
working posture const1tuted the ma]or causes of the complamts Troublesome factors for the
VDT work mamly embraced charactertetlce of! the VDT screen, such as- reﬂectlon of l1ght
madequate br1ghtness ‘and’ blurred margm' ot the letters, etc, “and the arrangement of VDT
documents and keyboards. In the persistent complaint group, neuropsychological compiaints
appeared most frequently followed by complaints of the visual funciion and general body
discomfort or fatigue. Mental attitude and motivation to the VDT work diverged, at a similar
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incidence, into two opposite groups, ie, interesting and beored. The complaints of various
categories, ie, visual, musculoskeletal, ‘neuropsycholegical and general body fatigue, were
correlated with the working conditions: environmental conditions played a major role in the
manifestation of these complaints, On the basis.of these analyses, pxeferable NBASUTES WEre

proposed to reduce complaints among VDT workers.

Depariment of Industrial Physiology, National Institute oy Industrial Health,
21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan
I 294
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5 Masashi YASUMOTO* Tukdo OHKUBO* Mickiyoshi AOKI*:*
Yoshinori HORIE* Susumat SAITO™, and Masahivo AKUTSU*
A Study on Thermal Stress and Vlsual Work

2ml Inler mfwna.! Co:rfe;eme on The Cambme(l E[fec!s of Enviy omnenml Iy acfm:s Abstmcfs
. 61p., Kanaaaa, ](fj)mz 1986

.- Summary  In various indusiries, labour in high temp.‘ha‘s become relatiively_ rare
because of remarkable improvements of production systems and the introduc_tlion of rdbots
and other, devices Even in enterprises which are said to provide a good labour environment
in the field of safety and sanitation, the ~working places with temperatures reachmg to 50-60°C
of black buib temperature or a room temperature of 40°C are still frequently fOund Accordmg
to the matenal obtained by the survey, place for labour wrth env1ronmenta1 temperature
above 35°C and black bulb temperature hrgher than 40°C strll remains in Japan especially in
the small-to- 1ned1.um srzed enterpnses In the’ present study, therefore. as a fundamental
study on workload ina hrgh temperature work envirenment, environments at 20°C, 30°C and
40°C was set up experimentally to represent an environment with effective air conditioning,
a summer environment without air conditioning and work under a high temperature environ-
ment respectively. AR Lo

.»: Using :an : artificial ‘climati¢ chamber;; the test subjects: weie made to.do light repetitive
work Wit .VDT:in a working environment of 20°C, 30°C and 40°C -as¥describ'ed above, with a
constant humidity of 6594, Psychophysiological evaluatrons such as the heart rate, respnatron
rate, volume of respiration, oxygen consumption, skin tempe:ature, body werght subjectwe
feehngs of fatigue and warm and cool feeling were measured.

As the results, almost all psychophysrologrcal measurements showed szgmfrcant increase
in proportron to mcrease of envuonmental temperatures and thus caused fatlgue ‘and negatrve
.feelmgs towards work for workers under workmg, and thrs was strengthened as “the work
hours prolonged In conclusrons, pt1ma1 thermal condltrons for workers who are engaged in
psychophysrologrcal work from the view pomt of Ergonomrcs should be based not only on
‘the ternperature, humldrty and arr velocrty of worklng pIace but aleo the content ‘of the work

and workrng hours at k! time in addrtmn to the mdrvrdual drfr’erences

*#Nihon Umv g 1=2-1 Izumi, Namshma, Chaba, 275 ]apan,
*+National Instttute of Industrial Health, 21-1, , Nagao 6- chome, Tama ku Kawasakz 214 Japtm



6 Shin-ichi Sawada " T T S URTUT R S Rt SR
Heat Tolerance and Evaporative Heat Loss Activity in Spontaneously -
Hypertensive Rat (SHR) during Hypertension Developmenti with Age -

2nd International Conterence on the C‘ombmed E}ﬁ‘ects of E 1wewnmem‘al Fo actms Absrmcis
23p, Kanazawa, Japan, 1956 SRS

' Summafy ) ‘1‘]1e spontgmeously hypertenswe rat (SHR) has been widely studied ‘as an
‘animal model of human essentml hypertensmn Although much attention has béen paid to
the cardiovascular systems 111 SHR snd its pathogenesis of hypertension, the responsiveness
to environmentat stress of the SHR is largely unclear. The purpose of the i)resent study was
to' inve'stigete' the heat tolérance in SHR and the charaéteri'sti‘ce of thermal salivation (a main
evaporatwe heat loss aciivity in rats) during acule heat expnsure, and to elucidate how they
‘are influenced by its hypertensmn development with age. o ‘

Male SHR and normoiensive Wistar Kyoto {WKY) rats' 4, 8, 12 and 16 weeks of age were
individually' exposéd to heat of 45°C for 180 minutes. Measurement of survival time and
rectal temprature was made during heat exposure. ' For evaluation of thermal salivation,
grade of heat indiced saliva spreading on’ the body surface and area of saliva spit-prints on
the floor were also measured. '

Every SHR group from 4 to 16 weeks of age exhibited a decreased heat tolerance’ as
evidenced by a’ shorter sufvival time; a greater rise of rectal temperature and a reduced
funetion of thermal salivation (both saliva-spreading on’the body surface and saliva-spitting
on ‘the' floor) in comparison fo control WKY groups. This reduced thermal salivation in SHR
was also characterized by a slower response of both spreading’ and spitting of saliva to
increases in internal temprature, due to a rise of the Lnternai temperature thresheid for
salivation. : ’

" There was a SLgmecant correlatton between survival time and rectal temperature rise
(r==-0 851 ; p¢0. 01} The degree of thermal sahvatmn, espemally that of 'saliva’ spreadmg
during heat exposure, correlated significantly with rectal tempe1 ature rise {r=-0.559 ; p¢0.01).

The decreased heat ‘tolerance in SHR further deteriorated and its lethal rectal temperature
stgmflcantly fell after 8' weeks of age, which might coincide with the mamfestatmn of hype1~
tension due to the elevatton of b]ood pressme with age. . B o

These results suggested that a dec1eased heat tolelance in SHR' could be explamed by at
least two factors; a thermoregulatory dysfunctlon résulting from a reduced evaporative heat
loss' actnrlty (thermal sahvatlon} and a factor relatmg to hypertension development during
ageing process ’ ) ‘ ’

Department of Industrml Eptdemwlogy, Natzonal Instttute of Industrial Healfh
21-1, Nagao 6-chome, Tama- ku, Kawasakz 214, fapan



7 Akira YASUKOQUCHI, K(mm INOUE* and Masahilko SATO*". Lh L

Changes.in Pulmonary, Diffusing Cap‘tcltynt Slmuhted ngh Altltudes
under Different, Ambient Temperatures ....: ., 00 oy o iy o

| 2nd Inlernational Environmental Ergononics Co;_rfmjm;c;{, Abstract -
Annals Plnsiol, Anthyep. 5, (3) 178-175, 1986

[Summary Lhere, lms been ng, study on the effect of coehng on pu]mon'uy defusmg
c'1p'1(:1ty for CO (Dl) at 111g11 amtude where it J.S natumlly cool or cold The Jpurpose of tlus
study is, to examme the effects of amblent temperature and hypebartc hypoxta on DL at rest
and durmg_ exer_cll‘s_e‘_; T ‘ ‘ ‘ _—

, . Climatic conditions in. a biotron were kept eonetant; e.t temperqtu_res._of 16, 20, 24 and 28°C
(RH 5028, respectively) combined with barqrnetric_:_ pressures‘correspondi.ng. t'o. s_ee level and
high altitudes of 2,000 and 4,000m. Each subject (fwe _yo‘un,.g male adults),. wealring;.:a‘ thin
running shirt and shorts,. was exposed to each. condition for ab_uu:t‘ 150 ntinute_s., DL was
measured by a breath-holding method at almost the same partial O, pressure as that of room
air, under each condition. Du, oxygen intake and heart rate were measured at the bth, 60th
and 120th minute of exposure at rest in a sitting_poettiun and also measured .duri‘ng exercise
after a rest period. Exercise was performed successively at workrates of 50 and 100 watts
with a bicycle ergometer for about 7 minutes each. . . S .

Dy increased stgmfmantly with J.ncreased altltude at rest, and du1 ing exercise. In addttmn,
D_L;;_n_ a cool environment, 16°C at 2,000m and‘_“belolw 20°C at 4,QODrn,_ was further increased
significantly compared with that in 2§?C at rest and d,urtng mild e;ge1'ei§e (50 watte)ﬂ,_eltheugh
any thermal effect was not observed at sea level. This means tha:t,.the,dtfference in th
between altitudes was dependent on ambient temperature ‘ . . )

However, the regressn.on coefficient of DL on oxygen 1ntake was statxsttcally constant under
every combined .condition between temperature and altitude. The y-intercept of this regression
line was affected significantly: by the change in ambient femperature.at 4,0_00:9, while  there
was no thermal effect at sea level and at 2, OOOm ‘

. DL at high altitude was p1edlcted presuming that pulmonary caplllary blood volurne and
reaction rate ‘between CO and hemoglobm (0(:0) were the same  as those at sea, level As a
result of comparison between measured and predtcted value, there was noe d1fference on every
occasion at 2,000m, while 51gn1f1cant increase in measured Du was observed at 1est and durmg
mild exercise at 4,000m in a cool en_\{u_on_me:n't‘ I_I't. was, I1mp11ed: _tha_twgesl exchange surface area
increased uuder hypobaric condition in .a coo] environment.cuueed. by increase tn capﬂlary
blood volume in itself and/or change in dlstrlbutmn of eaptllary b]ood flow m the lungs
However, thess effects were relatlvely reduced at ambtent temperatme above 24° It was
presumed thé{t the degree of lncrease 1n DL. was mure prunounced 'It h1gher altltude in a
cooler envirenment, especrally at 1est ' o ‘

Judging from predicted Dr at high altitude, it was suggested that the increase in Dr
from sea level to 2,000m was caused mainly by increase in #co due to fewer O, molecules to
compete with CO for binding sites on the hemoglobin. On the other hand, further increase in
Dyp from 2,000m to 4,000m was caused mainly by increase in gas exchange surface area due to

hypoxic effect in alveoli in addition to further increase in fco.

Department of Industrial Physiology, National Institute of Indusirial Health, 21-1, Nagao
&-chome, Tama-ku, Kawasaki 214, Japan, *Depariment of Anatomy, School of Medicine,



Hokkdido University, Kita'hi, Sapporo, Japan,  *Department of Evionomics, Kyushzs
University of Design Sciences, Shzobam, Minami-ku, Fukwoka, Japan - .. ! BRI
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8 foshm KAKIZAKI T R

Occipital Midline EEG and Subjective Ratmg of Task D:fflculty as
“Indices of 'Mental Task Strain '

. Lour J. Appl. Physiol. 56, 163-168, 1957

o B B . P T . . .
- Summary. Three measures of mental task strain, namely performance level, occipital
midline beta-2 (Ozf;) amplitude and. subjective, rating;of task- difficulty, were . taken in .34
healthy male students aged, 19—24 years as they. performed either. a paced.or:a.self-paced
caleulating task for 4 h. L ,

The performance_ levels were sp constant through6u£ }:he work penods that they were of
no use in evaluatlng mental task stram The Ozﬁ, amphtudes mcreased significantly with
the execution of both tasks, and a significant increase ,too,k_.ghce ,dt‘z,nng\the self-paced task
work periods. Irom this, a critical value of Oz8, amplitude for a heavy task strain was
estimated to be about 3.5 pV (the difference between the values at work and at rest). The
subjective ratings of task difficulty rose lmoarly w1th wcnk tlme in both tasks The subjec-
tive task strain attributable to work time was fnund to exceed \the cntmal level long beftnen‘
the ohjeciivermeasure. Invaddition; retheri results suggest- that ithe Ozpy activity: atteibutable’ to

task execution is related to the capacity for achieving the task. Pl bonensga s boeg

National Institute of Indusirial, Health,\ AT
21-1, Nagao G-chome, Tama-ku, Kawasaki 214 ]apan
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9 Takashz HARAT., ANI * Nomo KAWAKAMI o i"akemzz‘su HEMMI L
Occupﬂ.tlonal Stress 1nd Depressmn '1mong Computer Worker ‘

“The 12th Congress of the International Society. for Research on szhzalmn D:sease
and Envivonment, Abstracls, 69.; Yokohama, Japan, 1986, 1. . 1.

Summary In recent .years,: mental'stress has\increéased'ds the result of technological
innovation. Especially, it has-beén said ‘that'compitter ‘workers- had higher level of stress.
Thus, an investigation ising questionniires was conduétsd among coniputer workers in order
to clarify ocecupational stress, depression and their relationship.

The investigation was conducted at 2 factories in a compuler-related company during
December in 1984 and April in 1985. From 3002 subjects 2521 (84%) answered questionnaires.
The questionnaire consisted of back grounds {sex, age, marital stalus, education, economic
status), objective occupational factors (job status, job contfent, sift work, hours of overwork,
hours of VDT use), subjective occupational stress (16 items made to this study), and
depression (Zung Self-Rating Depression Scale : SDS).

First, factor analysis of 16 items of subjective occupational stress was made and 5 factor



was exiracted. Each factor was interpreted as ‘pressure of job amount’, ‘feeling of inadequacy
toward job’, ‘economical anxiety about future’; ‘anxiety aboui one's ability’, and - ‘feeling of
isolation.” Factor scores were used in following analyses.

Software workers and hardware engineers had much time of overwork and they felt high
pressure of job amount. And software workers and assembly work'n_arsl were anxious about

VU 3
Voo |

their abilities and their future lives.

The .meart of SDS index of whole subjects was higher than otliet studies; In this subjects,
especially software workers and assembly workers were' more depressive- than hardware
engineers and clerical workers.

Two multivariate analyses were conducted to clarlfy the relatlonshlp between occupational
stress and depression with controliing some confounders. By multiple regression analiysis, the
most important factor that influenced on depressive mood among computer worker was
‘anxiety about one’s ability.’ By discriminant analysis,  the most important factor that

distinguished depressive workers from nondepressives was ‘pressure of job amount.’

*National Institute of Industrial Health,

21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan
s%Dopt, of Public Health, Faculty of Medzcme. Univ, of Tokyo
#:xThe St. Marionna Medical Instttute

10 Takeshz HONMA and Paul MANDEL*

- NAD" Glycohydrolase of the Plasma Membrane Prepared from Ghal
and Neuronal Cells

J. Neurochem. 47, 972-975, 1986

Summary NAD+ glycohydrolase (EC 3.2 2.5) activity was detected in the plasma
membrane prepared from the primary culture of rat astrocytes. The enzyme has a broad
optimum pH:range.. From. the kinetic 'analysis, a Michaelis constant of 91.2 pM and a-
maximum velocity of 0785 ;.:mol/mm/mg protem were obtamed ADPrlbose exhlblted a
competitive inhibition w1th 1espect to NAD The 1nh1b1.t10n by mcotmarmde was shown to ‘be
of a noncompetitive-type; - ATP and GTP were found to be. competitive inhibitors. NAD+
glycohvdrolase activity was not detected in the plasma membrane prepared from the. primary

culture of neuronal cells of chick embryos.

" National Institute of Industrial Health, :
21-1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan ) . S
*Centre de Neurochimie du CNRS, Strasbourg, France ... . :



11 Takeshi HONMA ., ;0 . 7 p v S S
Comparatlve Study of Fluorometric'and Electrochemlcal Detectlon of
Catecholamine, Serotonin, and Metabolites in Rat Brain S
by High-Performance Liquid Chromatography.. . .

Amnalytical Letters 19,,417-431, 195G

Summary A high-performance liquid chromatograph cénnected to a newly designed
flaorometer was used for the simultaneous determination of norepinephrine, dopamine, sero-
tonin, 3-methoxy-4-hydroxyphenylglycol(MHPG), homovanillic acid, and 5-hydroxyindoleacetic
acid by measuring native fluorescence. ‘These amines and metabolites extracted . from the
frintal cortex of a rat were purified by adsorption on alumina’ and an extraction with ethyl
acefate’ and ‘'separated in the ‘chromatograph with an ODS column. - The detection limits
ranged from 0.5 to'3 pmoles.: Compared to the electrochemical (EC) detection at an electrode
potential of 0.8 V, the sensitivily' was'almost the same or somewhat lower, but MIPG was
highly fluorescent. In the flourometry; large front peaks observed in the EC detection did not
appear, and interfering peaks 'were not observed. ‘ A o T

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

12 YKUSAKA* K YOKOYAM “* Y. SERA™ . S. YAIVIAMOT ! SSONE* ”
 H KYONO*™* T.SHIRAKA WA* and S. GOTO*

Respiratory Diseases in' Hard Metal Workers: An- Occupatlonal Hyglene '
“Study in a Factory ' RN

.eBmzsk joumal of Indush zal Medzcme 4.3’ 474-485, 1.986

Summary A hygxene study of a hard metal factory was conducted from 1981 to 1984
All workers exposed to hard meta] were medically examined and thmr exposure to cobalt
measured. Eighteen employees had occupational asthma related to exposure,_to_ha;d me_ta_l, a
prevalence rate of 5-6%. Nine had a positive bronchial provocation test to cobalt and reactions,
of the immediate, late, or dual type were elicited. Exposure ‘measure.n.lents suggest that
asthma may be caused by cobalt at a mean time weighted average concentration be.low 0.05
mg/m? | Only two of the nine individuals with cobalt asthma . had a posn:we patch test to
cobalt. Chest radiographs of three workers showed diffuse shadows of category 1 or over. X
ray micreoanalysis of lung blopsy spec1mens from two of these three workers showed the
presence of tungsten, tLtamum, cobalt. mckel and some mlnerals One of the two was
diagnosed as havmg pneumocomos:s due to exposure to s111ca in a steel industry and the
other was suspected of having pulmonary fibrosis caused by dust generated from the
carborundum wheels used to grind hard metal. There were no cases with interstitial

pneumonitis in the factory.

*Medical School, Osaka University, Osaka City, Japan
®tNational Kinki Chuo Hospital for Chest Diseases, Osaka City, Japan
ek National Institute of Industrial Heolth, Kaqwasaki, Japan



18 Katsunori HOMMA, Fumio SERITA, Noboru HARA, Katsuhiko' SAWATARI
Yasutomo SUZUKI} Hzro!eo KYONO, ]amzo SAEGUSA Kimiko KOSHI .
and Kazuo FUKUDA . Poodog o Bung eiea g e,y .,_._;;

Biological Effects of Fumés Getierated ' from’ ‘ngh Meltlng Metals o
Environmental Research in Japan, 96-1~ 38, (Envireimental Agen"cy),1985 oo

- Summary  Middle-lerm (1 week) and long-term (2 months) exposure of chromium. fumes
to rats were carried out using the inhalation. system completed the last fiscal year. The
average- fume concentration, mass median aerodynamic diameter .(MMAD) and particle size
distribution (eg). in the former- experiment -were 1.84 + 0.55 mg/m? -2.1. pm . and 2.1,
respectively.. Those in the latter were 0.55 +.0.07 mg/m?,2.8 pm and 2.0 Chemical analysis
revealed that 50-51% (wt.) of .the fume particles was chromium. and,that about 2695 and 13%
of the.total chromium were hexavalent in the. former and latter experiments, respectively, -

Biological effects of the fumes were. studied by chromium determination in. the iissues,
pathological invéstigation of the lungs and by. cytogenetic analysis of; the bone. marrow cells
and lymphocytes. In another experimental series, particles of the same fumes or of chromium,
oxide were intratracheally instilled to rats and the ]ungs .were pathologically investigated.
Important results ohtained from.these expeuments are as- follows

(1} Chromium retention in the lungs was propor tional to the exposure levels and
cumulative inhalation time. Chromium levels in the bleod also increased. Most of the blood
chromium, was, recovered from the erythrocytes, suggestmg that hexwa]ent chrom1um was
dominantly released from the luhgs in to the blood (2) Chromlum fumes were phagocytosed )
by the alveolar macrophages and by the type L alveolar epltheha and exerted gell tox1c1ty to
them: ¢-~Mild [fibrosis: of ! alveolar’ ducts: and: dlvéolar walls, . proliferation of :type: ILi epithelium
indicated early lesions of lung tissus after long-term exposure. No distinct.lesion was. noficed
after middle-term exposure. (3) There were no srgmhcant differences in the chromosomal
aberrations in the bone marrow cells among the middle- term and long tenn exposure groups
and controls In the penpheral blood lymphocytes the mean values of chromosomal aberration
f1equency and sister ch1omaL1d exchange f1equency in both’ exposure groups “increased in
comparlson Wlth those of contrals. ‘No ch'lnges in the number ‘ot chromosomes in the bone
marrow cells and tlie perlpheral "blood lymphocytes were found. - (4} Smgle intratracheal
instillation of chrémidm fumes to rats, at 4 dose level of 6 or' 3 mg/rdt, ‘produced’ diffuse
g‘raliulox:nas‘ in' ‘the air duct with variou‘s"d'égrees'of fibrosis, and also resulted in severe
moblhzatmn ‘and destructmn of the’ alveolar macrophages ‘and ‘foamy cells. " With “repeated
mstxllatlons, these 1es1ons pers1sted and/or advanced ' No such 1es1ons were’ observed ‘ih” the

ot
v |

rats mst1lled Wl.th chrom1um ox1de

. Natwnal Instzmte of Indusir:ai Health .
21 ~1, Nagao 6 chome, Tama ku, Kawasakz 214 fapan o



14 Novihiko KOHYAMA, Toshio. MYOJO, Kimiko KOSHI and Kazuo FUKUDA

Biological Effects of Asbestos and its Substitutes:
Preparation and Characterization of Asbestos and Non-Asbestos
Fibrous Samples for Biological Experiments. ‘

Environmenial Research in ]apan, 98-1~98-20, 1985

‘Summary ‘Some fibrous ‘samples of asbestos and ifs substxtutes were prepared for
biological experiments of in vitro and in vivo. ' ’

1) For in vitro experiments, total 35 {fibtous and ‘non:fibrous samples were collected.
They were the U.LC.C. chrysotile, its size-selected fibers, the altered samples by heating and
grinding, the Yamabe (Japan) chrysotile with loag fibers and with short fibers, the U.LC.C.
crocidolite and amosite as well as some non-asbestos fibers for asbestos substitutes, such as
ultra thin glass fibers, calcium silicates, sepiolite, nemalite (fibrous brucite), and some clay
minerals. ‘ ‘

2) For in vwo expenments, total 11 ﬁbrous samples wWere extracted from the 35 samples
mentioned above. - They were the UIC C. and the' Yamabe chrysotﬂe ‘with ‘long and- short
fibers, their altered samples heated and grinded, an ultra thin glass fiber, a cdléium silicate
fiber, and two sepiolites. R

These samples were characterized by X-ray diffraction analysis, thermal anzlysis,
chemical .analysis, size-distribution analysis, and the observation of surface charge. In
additionl,. some pre_liminary‘ experiments of in vitro, such as cell toxicity, hemolysis and
mutagenesis, were performed. Furthermore, some animal experiments were started for some
spans of short and long of time after preliminary experiments done.

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

15 Hi?oyﬂlai YOSHIM URA"'; Kazuo TAKEMOTO"; Kozuo FUKUDA*
- and Hidetsuru MATSUSHITA**

Carcinogenicity in Mice by Inhalation of Benzotrichloride and
Benzoyl Chloride

Jon J Ind Health 28:352-359, 1986

Summary Benzotrichloride and benzoyl chlonde are suspected to be causative agents
of lung cancer and mamllary mahgnant lymphoma of workers employed in factories producing
benzoyl chloride.

The present study was undertaken to evaluate the carcinogenicity in mice of inhaling
benzotrichloride and benzoyl chloride. Mice inhaled bhenzotrichloride and benzoyl chloride
vapor for 30 min/d for 2 d/wk for 5 months, and each animal was followed for several month
without subsequent exposure. Tumor developed in the lung, skin and lymphatic tissues at
high incidences in mice inhaling benzotrichloride. By benzotrichloride vaporized at 50°C, the
incidence of pulmonary tumors was 53. 1% (17/32, P<0.001), that of skin tumors was 25%
(8/32, P<0.02), and that of malignant lymphoma was 259 (8/32, P<0.02) observed at the
10th month after exposure. These are significantly higher than that observed in control mice.



In mice exposed to benzotnchlonde vaponzed at room temperature, the incidence of pulmonary _
tumors was 81. 195 (30/37), that of skin tumfors was 27. 0% (10/37) and *that of mahgnantl‘ '
lymphoma was 10. 8% (4/37) observed at the 15th month after exposuré.. On the other hand,
by benzoyl chloride vaporized at 50°C, the incidence of pulmonary -tumors .was i0.7% (3/28)
and that of skin tumors was 7. 1% (2/28), but these incidences did not show any significant
difference from the controls.

These results suggest that the carcmogemcrty of benzotnchlonde is much hlgher than
benzoyl chloride and that benzotrichloride is the primary cause of malignancigs developing

among workers engaged in manufacturing benzoyl chloride,

*Department of Public Health, Saitama Medical School .
. ®xDopartment of Experimental Toxicology, National Institute of Industrml Health
#%Deparment of Community Enviromental Science, National Institute of Public Health

16 szzleo KOSHI and Kazzro FUK UDA

Cytogenetlc and . Morphological Fmdmgs in Rats Exposed to
- Benzotrichloride

Muttation Research, 164, 272, 1986

Summary Male Sprague—Dawley rats were exposed to benzotrichloride, a known ammal

carcmogen, at 1 ppih in air, for 6 & a day, 5 days a week, during a period of 1, 3 or 6
months. A slight but 31gn1f1cant increass in chroniosomal aberrations in bone marrow cells,
a2 major part of which were chromatid gaps, was caﬁsed by the 1., 3- or 6-month exposure. In
peripheral blood lymphocytes, significantly higher frequencies of sister-chromatid exchanges
were observed in each exposure group comparéd o the cotrol. Chromosemal aberrations in
peripheral blood lymphocytes were in the control level in the l.month exposure group, bui
aberrant metaphases were SLgmﬁcantly 111ghe: m the 6-month exposure group than in the
control. No neoplastic changes were seen in the 1- and 3-month exposure groups. After
6-month exposure squamous metaplasia or hyperplama of “upper’ resprratory tract, and
papillomas in: the nasal cavity were observed. .In. the 6:month exposure group with- an
observation period of 5 months, malignant or benign tumors were seen;, in- the 1espiratory
system as well as in the skin and external ear duct. Indw1dual responses de not necessanly
correlate well with their clastogenic and tumorigenic e‘ffects )

National Institute of Industrzai Health, .
21- 1 Nagao 6-chome, Tama ku, Kawasakt 214 ]'apan
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17 Hiroshi TSURUTA- " (L5

Percutaneous Absorptmn of Chemical Substances and Tomcﬂ:y
' Especially about ‘Organic Solvents——

Eisei Kagaku, 32, 229-241,1986 = s : S

.S‘umm'a'ry A critical factor in theé evaluation of the risk associzled with cutaneous
exposure to chemical substances is an information relatmg to the ‘percutaneous absorption of
these substances.

. Recent developments in the percittaneous absorption of chemical substances in industry,
especiily organic solvents, are Teviewed, and these percutaneous absorption rates in humans
and animals exposed in wive and thélr excised skin in vive from vapor and lliquid phase’ are
summarized Evaluations concerning the amounts of percutanesous abSDI'DtJ.DIl in vive of
organlc solvents in’ toxicity are discussed by a mathematical model by usmg ‘the percutaneous
abso1 ption coeff101ent for vapor phase and the percutaneous absorptmn rate for llquld phase,
and 1ecommendatmns for future research of organic solvents are proposed from the relatmn-
ship between those chemmaLphysmal properties and these percutanéous absorption 1ates

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

18 Hiroshi TSURUTA , )
Skin Absorption of Vapors of Organic Solvents in Nude Mouse in Vwo
Toxicology Letters, 31.(Suppl.), 222, 1986

Summary  Nude mouse attached the respirator to avoid pulmonary uptake was exposed
in a glass exposure chamber to 200, 1000, or 3000 ppm benzene, toluene, or perclene for 2, 4,
or 6hr. Animal was kllled at the end of a study. Amount of skin absorptwn was determmed‘
from the summation of solvent found in whole body and explred air, and amount of metabohte
which was determined in separ"tted experiments by measurmg the loss of solvent from the
whole thody.- ' . ' Y g
We observed a linear relationship between the amount of skin absorp‘tion' and exposure
time and also a linear relationship between the skin absorptlon rate and concentranon of
exposed vapor. The following equation was introduced: V = k x C, whele V'is the skm
absorption rate (ng/em?/hr), k is the skin absorption coefficient {em/hr) and Cis the concentra-
tion of solvent vapor {ng/cm?). Sl{io absorption ceefficient (em/hr) or eech.solyeﬁt. vapor was
1.24 for toluene, 1.00 for perclene and 0.619 for bellzene. The above skin Vabs.orptli‘on_coefﬂc‘:ient
may be useful to evaluzte the amount of skin ,abs_orpt_io_n of solvent vapors l:y the fjollowmg
equation :
. Amount of skm absorptmn (ng/cm’) .
~8kin absorption coefficient (cm/hr) X Concentratmn of solvent vapor (ng/cm’) X
Exposure time (hr)

National Institute of Industrial Health, . ;
21-1, Nagao 6-chome, Tama-ku, Kawasahi 214, Japan
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19 Muneyuki MIYAGAWA, Hiromichi HASEGAWA, Mitsuo SATO ..
and Takeshz HONMA
Assessment of Chromc Neurotoxw Effects of Env1r0nmenta1 Pollutants

Environmental Research in Japan 99-1—89-20, 1985

Summary  For the initial step to develop the standard test methods for the chronic
neurobehavioral disorders induced by the.erlwi.ronmental pollutans, the behaviorel effects of
actue and subacute exposure (o the pollutants were exa.mined by the circadizn rhythm of
general actlvltY and the conditioned taste aversron Jearning in rats.. ‘ . -

An inhalation exposure system was prepared for the special use to observe the behavior
of the animals being exposed to test substar;ces._ Then, behe\rmral experiments were per-
formed. ) ‘ '

It was observed that the c1rcad1'm rhythm unde1 contlnuous light condition was affected
in a dose-dependent manner by the subacute exposure to carbon_1nonox1de (CO) (<300 ppm)_
Marked conditioned aversions were induced by the single exposure to CO (300 ppm. 4hr.)
and the single administration of toluene (200mg/kg ip, 20 mg/kg iv) as the unconditiolned
stimulus. ‘

Although the amount of brain glucose, lactate and A'I‘P were measured to find the
correlates with the behavioral alteratrons after the acute and subacuie CO exposure, no
significant changes were obtained by the exposure to the minimal concentration of CO that
had apparent behavioral effects.

These results indicate that the circadian rhythm and the condlttoned taste aversmn would ‘
be available as a sensitive behavioral index for -the assessment of acute: and subacute effécts
of environmenta! pollutants. B

National Institule of Industrial Health,
21»1, Nagao 6-c__home, Tama-klu, Kawasakz’ 214, ]apan_

20 Mzmewkz MI YAGA WA, Takeshi HONMA Mu‘wm SATO
and sz'omfchz HASEGA WA

Behavioral Change after Smgle Exposure to 'l‘oluene and Brain Toluene
Levels in Rats : :

Industrial Health, 24 (3), 157-161, 1956

Summary  The behaviorzl change was examined esin‘g' operant technique after an acute
1nha1atmn exposure to toluede (1700, 3400, 5100 ppm, 4h), and the brain toluéne céncentrations
after the exposure 'were estimated in rats. o ' o

"An increase it the response rate of bar pressmg behavior under appetitive VIf0sec schedule
was produced at low brain toluene levels and a decrease was produced at high levels, go
that an inverted U-shaped dose-effect curve was obtamed ' This indicated that the behavioral
effects of toluend were expected 6 be a fitnction of the biain toluene level at the time of
observation of the behavior and that these effects could be deseribed in“a relatively- simple
manner if the brain toluene level’ vas used zs the independent variable,

However, there wés'a-cértain-difference in thé behavioral.effect curves between the 5100
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ppm group and the other 2 groups. Another factor must therefore be considered when the
exposure concentration is very high.

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

Yasutomo SUZUKI

'Apphc'ttlon of Fast Protem L1qu1d Chromatography to the Analysm of
Water-Soluble Chromium in Nonblologlcal and Blologlcal Substances

Industrial Health, 24; 23-40, 1986 - o ‘ e

Summary An analytical method for water-soluble trivalent and hexavalent chromium
[Cr(II) and Cr(VI)] was developed using fast protein liquid chromatography equipped with
an anion exchange column (FPLC systemn). The system allowed rapid separation of Cr(III)
as an EDTA chelate and Cr{VI) from water extracts of chromium fume particles. The
elution times of these chromium species were several minutes or less Both species in the
eluates were determined by UV (275-230 nm) absorption and Cr(VI) also by VIS (370 nm)
absorption.: Thedetéction  lithit of . Cr(III)y was; 7.ng; and. that ‘of, Cr(VI):was ._2‘ng. ,+“The

-+ average chromiirm recoveries examined: by .atomic,absarption spectrophotometry! (AAS) ranged

22

from 979 to 107% for both species. ]
The FPLC system was also applied to the mvestlgatlon of chrommm forms in'a culture
medium (Eagle s minimum essential medium with L-glutamine and fetal calf serum) treated
with Cr(III) or/and Cr(VI}. The eluafes were 'analyzed for both chromitm specres by AAS
and for Cr(VI) only by the VIS method. Cr(III) was recovered'in tliree fractions involving
newly formed complexes w1th some of the mediitm components One of them was shown to
he Cr(III)-a[bumm comple:» Cr(VI) was recovered in a single’ peak separated from these
Cr(III) complexes No reduction of Cr(VI) to the trivalent state was observed. -
' These results indicate Lhat the FPLC method is ﬁpphcable to the determmatxon of "water-
soluble trwalent and hexavalent chrommm spec1es in both nonbm]ogmal and b1olog:cal

samples
Natmnal Instztufe of Industrzal Health 5
21 1 Nagao 6-chome, Tama ku Kawasakt 214, Japan
Kaisuhiko SAWATARI and Fumio SERITA

' Determmatlon of Chromium Speciation ‘in Fumes Prepared by a PIasma
"Metal Sprayer as a Model of Actual Weldmg Fumes

Industrial Heletk 24 51 61 1986

Summary Chrorﬁium in fumes ge.n”erated' in‘“wo.rk environrrlents including sites of
welding work appears in various and complex states. Determination of chromium speciation
in samples is useful for estimating the toxicity of such fumes. In the present study, deter-
mination of chromium speciation in chromium fumes prepared using a plasma metal spraver,
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which are régarded as a model of actual fumes, was carried ot Fumes were’ treated with
heated sodium carbonate solution, ammonium chioride-ammonia buffer’ solution at pH 9.5,
Tris-HCI buffer solution at”pH.7.5,.hydrochloric acid, heated: dilute sulfuric acid, distilled
water, and a beiling ‘mixturé of sulfuric acid and perchloric.acid in various series of the tests.
The amounts of chromium(IIl) and chrontium{VI) dissclved in each solution were determined,
and the dissoltion rates in those solutions were examined. The fumes were concluded to
contain dichromium trioxide with a corundum structure (25%), chromium (ITI), oxide (454
and (:hwnuum (VI) oxide (27,6) nuxed at 1andom m a nonstmchmmetnc stale, and clnommm
tnoxxde (3%) The procedure presented could be apphed to the determmatmn of chrommm
spec1at1on in vanous types of *fumes with" @ ‘fow ‘modifications.  In’ addmon, the sodium
carbonate leaching methodshas been demonstrated to be available for' the.détermination of
chromium (VI) in such samples.

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

23 Kalsuhiko SAWATART .

Sampling Filters and Dissolution methods for differential Determmatlon of
Water-Soluble Chromium (VI) and Chromium (III) in Particulate Substances.

Industrial Health, 24, 111-116, 1986

Summary '1‘0 perform accurate d1fferent1a1 determmatlon of water-soluble chrommm
(VI) and chronﬁum(lII) in air-borne parnculate substances, stabxhty of chromlum(VI) spec1es
‘xn the processes, of collectmn on filters and d1ssolutmn Ain water were exammed And the
yxelds of 1ec0vered chromium into solutlons from samplmg filters were, also exammed . In
the four types of f1lters thch were exammed,‘mcludmg Whatman QMA (quartz glass flbze
f11te1) Mllhpore BDWP (polyvmyl chlor1de (PVC) membrane fllter) Gelman VM—l (PVC
filter) and Sumitemo FP-200 (teflon 1nemb1ane f]lter) FP-200 f11te1s were found scarcely to
reduce chromium (VI) spiked on them. VM-l filters reduced small parts (ca 1025) of
chromium (VI), in contrast o that BDWP filters reduced almost whole chromium (VI). QMA
Tilters reduced unneghglble parts of chronuum(VI) Dven in ‘ihe cases When FP-200 or VM-1
filters were used, dissolution w1th acidic solutions led greatel reduction of chromium (VD)
than dissolution with alkaline solutions. With respects to the recovery from sampling filters,
IP200 filters released almost whole chromium compounds spiked on them. Unnegligible
chromium were remained on QMA and BDWP filters, and small ‘parts of chromium were ‘ot
releasedfrom VM-l filters.. For the differential determmation of watm-soluble chrommm(VI)
and chromium (III) in partmulate substances,_collectmn w1th FP—200 f11ters and d;ssolutmn
with alkaline solutions and successwely w1th acxdlc solutmns are recommended o

National Instifute of Iﬂdustrml Health
21-1, Nagao 8-chome, Tama-ku, Kawasaki 214, Japan
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74 Sezzchzm KANNO ' A
Samplmg and Analysus of Semlvohtlle Orgamc Pollut'mts 1n Amblent Alr
Enwrmzmemal Reaemch in Japan, 95-1~93~8,1985 . . . - .

Nyl e S
Summary The, purpose of thls study is. to estabhsh a samplmg and analytical method
for semivolatile organic pollutants in ambient atmosphere. This fiscal year, a preparation of
adsorbents from glass fibers, and measurements of vapoer pressures of semivolatile organic
substances wers carried out. _ - _

It was found that the adsorbents prepared from glass fibers "By’ gel formation  with® -
tetraethoxysilane -and,. surface"'modiﬁcation ‘with  octadesyltrichlorosilane . (ODS) :have. larger
adsorption capacity than polymer beads Chromosorb 101®, although the capac:lty was. not
governed by the ODS content but the surface structmes of the gel \ The adsmbent also
exhibit a suff1c1ent thermal stablhty The surface modified glass fiber seerns to be & viable
adsorbent in air sa"nphng, because the fiber’form allows less” dense packmg of adsmbent bed
of alr sampler, and that ‘enables hlgh ﬂow rate air sampling. ’ S

An mstrumEnt for vapor pressure measurement by means “of vapor saturatlon “method
and a HPLC system was assembled. The prec1smn anc‘i a(.curacy of the meaaurements by’ this
instrunient were less than 10/5 and within 5044, Vapor pressures of several mtro or amono
derivatives of naphtlﬂlene, hlphenyl and f1u01cne m amb1enL lempmature 1angc (20 50°C)

were measured

National Institute af fndustr:‘a! Healih, .
21-1, Nagao G-chome, Tama-ku, Kawasaki 214, Japan
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25 Tsutomu OKUNO RS
Measurement of ‘Blue nght Effectlve Radlance of Weldmg Arces
Industrial Health, 24, 213-226, 1986

Summary It has been confirmed by several animal experiments that the exposure of
the part of visible light called blue light (wavelength region: approximately 400-500 am)
produces photochemical lesions on the retina. The American Conference of Governmental
Industrial Hygienist (ACGIH) recommended an evaluation method of hlue-light radiation
hazards and threshold limit values (TLVs) based on it: blue-light effective radiance (inte-
grated spectral radiance weighted against blue-light hazard function) of a light source should
be measured to evaluate its blue-light radiation hazards and should be compared with the
TLV. But very few studies have been made on blue-light radiation hazards in the workplace,
because suitable methods of measuring blue-light effective radiance have not been developed
yvet.

In this study, an instrument to wmeasure blue light was developed, and the blue-light
effective radiance of welding arcs was determined with it under 14 different welding condi-
tions. :

The maximum of the obtained ACGIH blue-light effective radiance is 2.4 W/cmZ-sr of
metal active gas (MAG) welding of soft steel, of which the permissible exposure duration per
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day would be approximately 42 seconds, acecording to the recommendation:of the ACGIH. -

This I.S the level at wh1ch welders do not suffer retmal m]ury I'rom hlue- l1ght rad:.atmn. if

':they wear an eye prutector with a ftlter sultable for the1r v1sron durlng weldmg operatlons,

as they actuzlly do in the workplace. i ..

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

26 Hisao YOTSUMOTO

Removal of Carbon Monoxide Generated in Weldlng Opemtlon
_] Workmg Environment, 7, (5) 53- 58 1986

Summary In“order to protect wdrkers from . exposﬁre to fumes and ‘-ultravidlet ‘r_ays
from arc welding, some adequate steps are practrcally used for welding operatmns However,
necessary steps are not taken in regard to CO and other gases which spout from arc welding
at same time, Catalyst umt which filled up actlve carbon and catalyst was prepared and the
removal experiments of gases and fumes Wh1ch s1mu1tane0usly generated from weldmg opera-
tion were performed. ) . . .

The first experiment was done w1th CO from gas container and several kmds of catalysts.
It was checked that Pt catalyst was the best and was not spoiled by the coexistence of O
and NO+NO, gases. ‘ AR

As the second, catalyst unit which fiiled Pt catalyst was installed in the practical fume
cleaner and removal experiments were tried on gases from welding operations. From these
experimental results it was concluded that Pt catalyst was enough to be fit for use in actual

welding workshops. R

. National Institute of Industrial Health, ;.
'21 1, Nagao 6‘ckome, "Tama- R, Kawasaka 214 japan
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