ExEFR ST

A A 634F

Annual Report
of
National Institute of Industrial Health
1988

NATIONAL INSTITUTE OF INDUSTRIAL HEALTH

A T AT S




H /4

(Contents )

I ﬂ % ................................................................................. 5
I WHARAEHRE

1. EHRFEBT HEHEBOEEENIME (1)

BB REARBORIE T AT s B i s 6
2. BiFHEc B 2 @EHE OEHEFE (2)

RN R P RV A S SRR — 6
3. BOELKKARFERICBT S5 MRbPY 73— 7 3 RO BNEE) - 7
4, s O - BREICLBANTF 24 KOS

F 7w e B SV SV U 1 | = 8
b, RN ARET COPRERE OLHFERANIGORY (1)

FRIE « FEREIE A D A F B H R B T R b D A0 T orvrerreerrnssnrnnnsnsenenisunnenies 8
6. B IEFT CONRIEMEOLTHIFFRFNRICORKH (2)

ﬁ@] l‘&@ﬁ&ﬁﬁbﬁmfuo [ B e R PR PP R PP RPN 9
7. BERTEIEAE ST DRFLE oveeeerrerrerereernne ettt et et senseniens 1)
8, HMI T ZEE L T /2 § 7 R creereemiiiiii s 10
9, FRIREHEFAICE S INEEEOTIL (M) e, 11
10, FER{RHEEHICE 72 5 HHEIEOTIE (IV) oo, 12
11, BEEREth O B REKHE(E F I B - errerrrrreesrernsre et tias e e 12
12. ME #5E/EE O R R R LI BT BIEE - erreereerrereenneessenans et 13
13, 2V Fa—% —FHEOBBRELID SRR E OB e, 13
14, avFYa—% -0 2 F OB

B s ) . S eerrnaa FOT 14
15, FEMbAF V0 AT oV LOEKEE

(1) BABRBEROKLDOHBL/NNF P9 AT OV WOFEE e 15
16. EEMLAF V0 AZT oV AVOEGREE

17.

i8.

(2) RHEER-5v 75 7ERLBREZRTMER>
N D A DB rrerrrrrrrrrinr e e e 15
RE(bNF P9 Az T 0 VL QEEEE
(3) Rt s+ v v Ax7 o/ VBAER—
BEE & IR H T B /S F D 0 A DR vreererrerrerrresemnsiens e nessenesseenas 16
BN F P v a7 0 Y N OhFE
(4) BB X> Vo ARES o b IFREBOREERIRTE e 16

_1_



19,

20.
21.
22,
23
24,
25.

26.
27,
28,
28,
30.
3L
32
33.
34.
35.
36.
37.
38.
39

40,

41,
42,
43.

44,
45.
46,
47,

48,
49,

Bt v o a2 7 oS L OEEEE

(5)£@mﬁf§¢A%E@ﬁ%EAu;6%ﬁ§ ................................. 17
» o ABIERESERIEAS v b OB 5 617 0 ARTTHEE e 18
FRANEVHRBEUI VY FA YD BT 0 ABRITEEL e 18
- v VER b & BT cvveernrrersureesmn s s 19
AN h{g@g&gﬁg@@awgggﬁﬁmﬁ (II) =rvvmvmvarermsssssnnnistnnnninnsini e 20
TARNRA }@ﬁﬁ&ﬁ‘ﬁqjgz@@;om—c ....................... evetessrressarenarttisairarans 20
MRS OBTEHMER (TBLE) SREMVE
A BB TR DR +-evvvreressseesessemssss s s 21
KB U AN O DIMIEYIRTR -+ orveserersermm ey 99
FANA P BRUT SR RERDOEKBEIT BT AV oo 23
& C&ﬁ%%ﬂﬂﬁﬁﬁﬁi%ﬁ?% Sl R T L e L L 93
DEREEEE BT D [y gk AR Pttty R E e LR LA o4
PSRN OB TR B K E TR S SAHER OB %
Eh YUSNBRORA S OFFRA v OESBRBIEEE UTOFM e 25
EFDEREA F T FFRA VLl 26
EOMIEESKBIC L B A I B F AR A VATFEO e 96
SRpaiRic X BAERRERO X FaF 4 A4 v OWRTER oo 27
ESBI LB PR FOF 4 2A VBETF ORI OTIIL oo 97
A U EEREO T v NN, BE—RE DT XTI 28
(BB A/ B RBIC & 5 AEIRFAISFL DI +overerervesemsemene e 28
Sensori-motor task EURMEORNFEBAILES), LR, SULKHEIC D WT e 29
154 0 R R O T B VRIS _

b ANEE U7 B O R T HR ORRET (1) e 929
BEYO LAY OTEBIEENIRE

§w5®ﬁ%ﬁ%%3¥%%@ﬂbtﬁﬁﬁgﬁﬁ(2) ........................... 30
Tt Y g e oY R e e 30
A ALK R D BB I G BT o veveemmmreremsessse s 11
BEER OBEBIZ>WT (3)

MLT Y DEERBINAARIE T DI overrererserrre st 31
T VREBLET .y FMETOEREO HPLC I L BHEFE oo 32
Pz vEBREORDPEFBRB LTS L — WO o 33
ICR= o RcBFBH~ES 0 IMPIEROBEZE—in vitro & 33
~E7ae v goERE &3 R{EA FAREERSE D
LR RBERT =5 Y v G T LT TP e e T SR R L R A 34
MRS TR I RIE T 2 (b A F VO BRI RERR oo 35
ST RIET 2 9 b4 F A OE— 5 ) REEIAAREER oo 3

—92 —



50. % 4 B OBEEE TIBIT 513 BB S HITHZS o eeveeees e erevrerenesieibeniineennens 6
5L HifbE =« £/ v — B R OBEEI AT E DT IR - oerrresernrrssseseeen 36
52, B HIEPERTEEIEEIAR S R 5 A crrerrerrenrcene st e e ns 37
53. bHEIRBIF S VDT fEEBEOBIR oo a7
54, GREREHOEL {FUVTEILE oo ag
55, EEE T — U IR = 50 5 7 DS e errrrerrnreer s 39
56, RGO I SIbA FIORTEFTHE v ag
57, EIEEATEEED fod O BE R O BB e, 40
5. RV BTy OEEHE—RTRTAC L BB oo 40
Y. ZERUH T Y ¥ DIERATHTEE - eeerererrrersirasieientbe e e e s 41
60. #¥w 2 T7H 7S — OfFEEEHTEANOERME TR v, 42
6l. BEHRERECI 7oV VARE X G B OOBEIHR T 54 F e e 42
62. WVEREEWVWIZ URMNG A FOGRE vt 43
63. SRR U Ath OB WBEERORER
— B D ABBEEDREST (5) — et 43
64. MPS -3BU—F 4 J WY Y75 —LEBT AR B LABEDRE v 44
65, ch/NEEEEE ST BT B ERETRIETHOEY CAFET e, 44
66. FAMS OIEIC & 5 BIRAIORE EROFEMEY 3 2 L= 2 ¥ 45
67. MBI O BB RIET T —F 7 7 7 b DR erereoreervevnsrnnrsecsnnen 46
68. MERIEBIEEBEDRITE (B M Q) -rrerrmrrrrirsiries i e siniessnas s rress e 46
69. FARIRBOFEE (3) FRERIEBID PSE, TTSwerrrerrresrsmssrsssiniisiiniins 47
T0, BB DG o rvevre e et i e e s A7
71, W%Ffﬂﬁli:%’ﬁ5%??@%%%%&@573@9%%%"""""'"'""""""""" ........ 48
72, 7— FOBRWVIAB SIS BEL NGO BT - rrerrrrrererrrenine e 49
T3 RY oy b ARER ARSI L BB AT R 2 SRR e 1
T4, BEE= R 7 OERERIEDIRE] - ereevemrrrr ettt e e e 50
m % % HE FE 51
IV BB EUFFTE i, 69
Vv R #E 1= *ﬁ E .............................................................................. 70
VI ﬁai ?% .............................................................................. 71
(1) B = U 71
@ F -~ 79
(3 A/ -3 73



VI Synopsis in English e et
1. Main SEAFE cererreessssnemsersemasineattaatee et et s aar s ban e me st e ne e na e s
2. List of Titles of Researches 1n 1988 crrrerrremriiviiairiensriiasaireinareiinicee,

3. Collected Abstracts from the Publications In 1988 -rreerseremrerecicianninns



I EHE0OEE

VARMGSAERE (2 H B DIE & A ELNTICE 5 BHHRAED 5 LA, ST
EH STV B HHEL L ORES MY 5 BNERTINS L CSAMELEAN, KR
T B 7RO 9 BEOBIFE LT - foo
1L BU AT B EERERE OBE LB 2R (EFI6LER ~63EE)

2. EREHEERVERE B 3 RPN 0T T 3 5 '

(FBFN62LERE ~ TR ITER)

- EREBAKRIEF OB B B HF5E (WHI63ER ~ Tk 2 FE)
. FHERE OB WIS 25 (BRIGLER ~TRTER)
. FRASREE » — A OERBEI T B (FRISOERE ~63FE)
. PRI R T A B O SRS O ST IR 3 2T
(FRFNBOERE ~ Sk TLARRE)
T. & MRYIY v/ o8k EF O TREEE UV O A AR R i O BISR 1c B 2 TR
(BFNGIERE ~ TR, 2 FEE)
8. FIRHINEEMRICH 5 BEERYEOLRTAE e =4 ) v VY FEOERET 2
(FRFB3LERE ~ TRk 2 4E0) |
9. ERBICE BEKBLOEYRNE=S ) v T A PE
(FRFN62LERE ~ TR TLEERE)

IRFIG3MEREHIC TR L A FUBAATCIE, 360, 31 (EBES) HMHTH » 1z, FLIcH
W ATRASRMEEIEERA, FATHOEMS L RETLAEY 0EBLS OHEE
B HIR BB Uk, _

IFREHEOREEBEE L TR LA~ 2150, BiE<R s 0, SHUEOREST-
Fie

L= B o & B SN 'L ]



I BF X BERS

1. RSB T2HHEBOEEZFTEMR (1)
YHEEARBORP VTV - VE
H OB OB T 5
BEHESIC B Y 2HMEEAERNCEMT 3 2 &k, FHEORRLHERLEET S
RRARTH 5o Bic, SHOERFERPERAF P 5, MEEOEFCKETEEFHS
DPIRERTV 3, bhbhbEHENRMNIEEC & 0 RRMERIRHE RS & U FEERIBR
BROBESTIET S L2 YREBEBRICIVELDIC LI, TIT, ThoOEHBIESE
WELT, FEBESCEI AHBEEORBEHEL LI TN, HEREET -1
B L AHERBEWEMIIT A, BHFE LABOLEE LEROEHIK W T > T,
BRLcHESERE, SEn@BEsmicsy, Rbpr7ra—A7 3 vEEAEL THE LY, SEE
R RaAES R o L7 V- VR A EECRE Lk, avF - LolllER, Yiorrs
i, BEES b - BRI L - TITE o /o
QR BEHEABOFRORIERTI 2 L vV -V BELET 5L, DEESHET
RSB BOABRE & DB o1, BEEFHETRRKEOAFEHA LB, 1, #-T,
EEREOTREK - IICHERBIEOTEHEHBHOAMTEL TS, BHicebu i1
Ao DInDEREEBMNS B LEALCNEY, BEEFHETRHLTL b2 TR, HFHABRIE
Witk - TRUBAREELS 3 LN 5,
(5% 62 [E AP EMHEZERETE)

2. BIBH@ICHI3HHBBOEEFHEMR (2)
ERVRE LEERIERBORT A F - VT I VR
HOBR ® T
Fg & & bic, BUBCEE L nABBsEA sh, FHTIETREEOERFEMNY
MLTWE, ThickdE-T, EROWEERCAD D REMNEROFRELEEL TR
MELW-THEY, HEHZORMRITHEOMANSELEZSNS, £ T, BRAMAE
HEFEF SV CHEEEET -/



MENREF T ERGIcEF 4 2 BEEESHE L ERGAAE @RoAR, BE ER
FHET, PBHOFREFRCBRLAFI—AT7 I VREAE L, B, BECENE
EHOFEII 2B —0FTH -7, HEHHE (45K LhREHGE (HFLL) ©
bW TF— ¥ 2H8H Ui,

TOMER, BEERNTRERIEES LEEREELEOBIRDAFa -7 3 vEBOER S, -
fodd, hEFERTEERERBOAVHEEREEE LD / VT FLF Y v ETFLFY v
WS, COBEBFRIRERTS » o, HEHREISEHEE o0, AEREEHLT-
Fe BRI DM HERD S hic, M- T, SEHOFENRE M T 3L X EEFFETHDE
FHHETS, BERARZIERREEC DNTHHEHESKEZVEEEL ORI -1,

3. BYIBULKKERRICETISZSy PRBHAFI—-NT Y
et A N E)

H O B T

BOBLZ ML ARBOEGEZEEHE, T 3BT, KkERE 2 BRIEVELLEDS »
MREA F 2T L VBOEILOVT, FOHREBEEM L TEELL,

Wistar Rl 7 » b (684) < 4 HHKKEME 1 B 1 BTy, Shi 2 B8HE&D
BT, 2ERHETHERERS S 4BEGCBELTRM 73 —07 I v 2RIEL, BHFIB L
CRER O BEE & i U fee

T ORR, 2 BHKKEFRDE LESANERZIRDA F I -7 § v OF LSS
Woftos, LERGERERL & biRBIcHBEOLV VLS E o, CORER, VT F L
F ) Y TRARKTERRECES o, TRLF ) Y EEFRIEETLEL, Lt
KEHTH2HPOT FLr ) v L= RAR LBMEBIKSVWTAHBEOL LI E, -
foo =T, EEODOR P LAEZRDELIIFE, OEBEIDR LS 1EEEDONE L,
FREBEHHL D SARHOEBBECRIZTEENREVI E8bho i,

_7_



4, BEEI O BRERICKBINFIALSL FOSH
— HEEER o v RS - VO RIE—
HOW B T

VERERE 3 Tl o LADERBEEROTHRO IV F 2 4 FHRETE 5 LEWHD
KLt SEBR OB IO MEKRR2 VF S~V ESTT 2100, FILERGFOR
HEFY, SRELRER70—94 7535 60—HBRBET >, FOEBIROD & 5 2L
EHEAENTH BT Ehbhot, TbB, M, WEHE, SRIEESOLEHPIVF A FE
CUroR s vTEIEL, BREELTOROTE b= )b KIBSBICER L %, &l
oo e MEETHT 5, COFERMENSLBNERTHY, ZERMTCELTYS
EHEDbND,

WRRE 9 £ OE I Mg, EY, EERRLSE LW TEER A F -V E
ELiE T h, BERIAF S — VBE LMoL F /— VBB R EEFIBIRIC S O £ O
8L 0.96 THEICER TS o f2o Mo T, EBEHD I NF V- VRERIEHaI NV~
NBSEOFRBISEICE S EEL N3, TR TEERMEC MFFRED SO 1 BETS
2H, TOHECENEEEEE THETRLEbN S,

(Industrial Health, 26, 263 — 266, 1988)

5. BE3REET CORSEREORBEBFEENRIEOEMH
(1) 14l « KBRS 5 % 7 BRMEERRIRGI oV T
BOHE —l & = ¥

i R 2 DR IR TR OIS A B & 1 1 B 1 0 e REEEREE M U 72 7 + — )V FEREETE
Ficd|aihE, SUEERATIRSCHEERS (THEH ) LEEE (THEH2D)
ARSI L B REEER AT - fo, WERS 251 25 COREHTEIC 30 LS ¥t 20,
25, 30°CO 3 BROBEREE 60 LI EEM Lo HERh, BREITY v v - @YY DOK
TBCHEERL « ZERIEE Lico LUEBEBI 60 Mo S RETONSERI L EEROK
B e BN LR LR, OEFESbA.ERE, 20, 25°C TOEERENS P

_8_



{EWHRER L cd, ERERED STV, QREEFE Hardy & Dubois @ 12 &H)
ROBEERINTV, OM#EHL SREEECHERHL, HEPABRTc T RBEORE
WREFHLETHERL, EENERIGOFMEMNRES i, 25, 20T b - Fiki« T
RO KW BB ER THRICES - A, TR TR AR 75 - fo, B,
RERBEG, b OEEHRETO SN0 OBEOT S bRIFHTH 54, SRREROH I
5T REIMKELSEREIEI HEE L THEE#RZ © thermal responses #H~<TWH{ T
ETH B,
(8 13 MAR— By v /Y0 AT, RETE)

6. E4IREET COPEEREOERBIHEERARRICDIFH
(2) THHEARHBESIEIL 2\ T
7 OH OB —-l KRR

WEEERE DBEFTCO 7 4 — o FREBIRE D, DEESZEONHHRBETRIGE RS HIE
RITHEORIZ D SHE L & T3, RAYNC & 3 APIMERFEIENSHRY & & ARBE R,
T 0k S HHEEE O RTINS, BRI OBRRNE (KRR, EREE) &
It FBNBEERE I oL I nHEEEZI 0%, Bl (1) EFRUERESETTH
i, BIEE - PR - 2SENERORICE, SER  hEAER S LEBIENS Sh,
BSEOEEPEMRK & 5 BEREANICHT 325NN XBNREREC, QBMTAR
BT Edbp ot —F, HRME - BROMK  BEOKAYICHT B8R & DR
BHERTERICH LT3, BERTRINE - PHEEE - 2SERESEOMEETR LA,
TEEHTHETESRLROBEERL 1o BREFMTS 5 b REWELERTEIL T,
FEBREEED, TEERITTROMENNATSSD LMY Shik, Mlky, B
PERTRE R OEES k> THRORERMICHT 5 ARBIHTH O, FmiE
BRSBTS D12 ¢, UL AKAEREOELICKRE LT\ 5 WEsR s hi,

(38 62 BIH ARERMEELTRETFE)



7. BRI OB
W A ® ¥

AROIERICRWT S, BENEBEMMEROR2 LRI LEOLDRERRSATWAS,
CEREECER s g ME/ERRE) KRV TR, M4 oB{EHIERENCIE L WIERF
EZA I VT TITOLIE I EMFARTS B,

W-T, E5D0FHAED, HMHRUTEOLMES L#llsd, MERECBT 3/ERORT
KE-TERUHNTSH S, £CT, JORBNEFHIL, HEFERIEEEH ME /LBE R
T RO AHINT LI 5 BUBE O RELEORREE BN E LT, TBREMEE OS]
BRI FERE LD Ry — b Lz,

HEE BEANT, TS fOERAY ) -y LkEBRENZES (2H1IITRELH 21T
DIF) EFH LB LD HERT 5o iLTOERKMH I 10 msec 25 1000 msec & L, iS5 ®
s & D AR BRDRMBUHEA & > T b 2 V2T TORIGKMARET %,

0FMAOWERE 4 AL AT~ 61 ROPWRE A RORFELB L& T A, ROFRER .
(1) RAyEB)EES) & BSBGKH] i SRR O M#ZE L2 B0 5,

(2) SEEES N3 L WINEZE(LEED 5,
(3) HMELGEERIC ZMEMELERD 24, 05 L hiKIERERS oM LIz EH TR

by,

8. HMI ICBg3fRBETINI/ 29X

= M HEep K | R E — BB Sasitorn Taptagaporn™®.
(CEXRERRH, 'y 1 EEEE)

MiBIC s 1) 2 VDT #EEFIH OB & sy, [BRA » 3% - SR EE T OB oM
EELDT 4 RA7v A BEOHEA ZNERENEHEL LSV TE{ 0BRSS5, TNET
HMI (Ba—wy =YY Av$—72—R) CEATET AT/ 32 R%, EEAEYNY
FEC R D ERWICRET L TE 1, BIFERE U EBNEER, BIRED, S8R0,
BFLES T H 5, REEHTREOIESR I T 2 EBRER, 5, BHEM T LRSI
¥ 2 ABITERMEES, FMHRIREE T SIROEEREE L EEMRT 2 T &MWL & T - 7,
FPEERECE VTR, BILESZMEIC X 3 BEE T EnDa <, RN oFIE
B THEEFLEDLD UL RO TVE T EBAVWEE N,



Th D QEENEES BT VDT AEEF « A7 V1 25T 5 &, BERR (AHEE
CREXF) © CRT Mg bEBAINSHE R TBATE D, Rt (D BRR7« X7
LA BREE-TW, 7IX2F 4 AT VAL, TOREIRHET 5,

(HA o, 59, 1988, ARITE, 24, 1988 7L THRR)

9. FRIFEEFRCLELLEOIFBABORTE (I
LA HeH H =Xl

FFREHEOER I L > TEY ZRTIBF WA, By — v, FR3EH, ROGEK
EHIRIC £ O & 5 1Y B RTINS, '

BEORABY T 2EHEBE & L. B&ENE, 4.1, 9.7, 14.4, 20.9mmH.0/40 £ /min
O 4T, HEMSWERENRE L, BBEI VI X —F — KL BERE 28M4T, O
EDI3120 7 v b THMO—EEE EEFER &, L oREREVHRCHEERRRL,
BElEfrd & ASoBERANLT 2/E% (AHEE Thof. HRECIERD, BELS
OBEHBLTIAS52TEARIOSE Y4 v vERT X 5 KR L, EBh, BERE
2, EERME, R AAFRPODOETET - Lo - S IERL, Ric-vFvay
E a— & T L |

AEBRTHOAERTIERR, BETvR72BHT2LE2CELEENRTH -7, CTO
BEEOERTOHOICIPR S — v PN ARMITHET 5 T ATRE NI, Fh, Wi
THREOMAENKEL, SBHEEIREAEU -1, L LSOOER LMEEDRHETT
i3, OEAHEFR S BB B 5 MEERM & Offlic —E OIS, -

(12 th International Congress of Anthropological and Ethnological Sciences, 1988 #%&;
58 62 | BAEEGE R RETFE)



10. "HRFREFRIC LB SHHEBROHRE (V)
LM il

EEES TR EBH LA L SOREEHOREE, HEHCHNTRELIL ST LT
ENd, Ll 2ofRER, 8€5 EROERSHEICMET 60T, HllcHilldsc
EREEEELOND, T ASERARXZHHAECERIELEI MY 5 obicld, B
R OIZREY), BREMZRARE L, £4EBEMLTOEoT o2 0BBAEEL TV
CEDBRETHL S, AHEETH, ML IMEROBDICEBL, WEMNINERICL 24
HEESY, WEROBVIZL > THEBENELESDERNE,

KETE, NHORFRELHRICER, Eib SHEMERE KD, ChioxddsEH
HOR 5, MEROKEVE (L) EASVE (SE) kKoLWTHL ALK, 35,
BERUHEES W RARRERREZARE TV S ERISI S - f. BEIERIZ, §i
(D LEC4EMHT, FEEERED VT2 —y 2RV, /333 ABoLH ORI
W, 0451307 v rETURERLAL - TANERNS Y, 20BBUS HMEBIcsw
fro TOBOREEEEEE () EEMTS 5, |

BRI cH 20, FICEIEERETLEL Y SHOKNY, Na—ERKR TR
BB RRAE L, FTROEFEDROETHIBANL SN TS,

M. FHERFORBEKERTCHATIHE

fii 0 R e B 3

ISR ORBKEOE TREZHO AT 5 L E2ENE LT, BEAYAK 2
HONBIEIEREFEN D 20 %6 & 60% OB ~— A RUHEFE O mod DHE A -~ A TE 1
HFoBR L, A Y0/ TREESF + Y2 LBETIRL, v+ A7 0% o4 T 6%
DIRIBE & SHREAE L 720 ERSERETRCERNLR b LA SBREE B~

S NHEBOLEZFRIZEENZE-ET7 + — vV ADENREDOREV, LHL 1K
MOEERIF20%, mod, 60%DIEIKE V. EHMALR b LAFELEBEEIEOFERLE
< BRI EVWSR S, fEEPIEIRNESER S LERE (A) 00zikBiF 3
TR IRIBIE 1 6 TIED 5 6 B MR GER (BL) #EWHTH ., SFRIREML D EH
BHIEOWPTH B, £ B ARBEOFEDPIEEF + v AND53E Tz THRLIFELETH 3,
W - TEHBEAEEPOREKEDET 13 Oz 8 IRIBMHICH BB RMT 5 & M0 3, TO
Oz 8 IRIBEDET ¢ 8 — ¥ BHPHHOEBE T 1 BRI~ 0ER S Hh, 20%, 60%,
mod OJICMAEHAE V. BB Oz 6, IRIBMIFEEFHE @R L TET L, 1 MHoEEE
DHREfED & ORI I 20 % DO FH A mod & b ELY,



12, ME B EEOHRIERBAICETINE

fn 65 & #e - B O

ME #aEROBMKERIEEZBIN, TWRCFET 2 2 BHEL, REPHETY
DER2EJEH (33HHD BFERE (2T~07TH) XL LTREERT -1,

A7 =7 (MEBROHRVEESY, HEETET), B/ r—7 (ME#HFOIEL
HERW, HETRSEE) BLUCI/ V-7 (MEBREIIEHLV) OEEBHERK & BEEMR
BEEFELV, EHIFRER & ARRICRIIESM (O ORMBRIBEZAEL, ki
HEREEZHVWTEXOE S ORELY 1 ~ I RTEHFES ¥,

B:% (20— 30Hz) RiIGDHKEM, (EEESLICTOERVTREAI V- T DEHB,
Cru—7x /&, BEERMCERREENSBVEHITENE, 4B, 6BROS>ETRE:
BORIBEASROYHE TS - /oo h, FERFEERBCIN-TOHBBIV—TLDEL,
FEHANCBIEREESBE O LERT, ThiRC /N — 7TRAEMEESEENE VL C Lic
B0 BHNIT 0, - T, ME/LfERR & BMEEERENIEME LR L DBV & 135
iz —F, REFHELSIBRCE T SUROMBEMBELTI S V-7 B
B .EMBEAREL, EHEFEBEVOT, FRNCEBRERETH 2, FHRMWcE AR
BETEBWERGE N,

18, AVEL1 -9 EHMEOBBEAR EMS DEK & ORYEHE

H & B %2l £ & Ar-& F &
CBA B« A, EARK - R - NEEE
AV — S EREOMBAR LMD SERE OBEREEE~<SL L2 EME LABERE
THEREEZER L oo BBARE, 3 vV — SEMBEOMBAEE Y 7 b En— FITi,
3 DI HERF O DI, AESH, HE ML REXNAL M5 oERONE G
Zung @ HOHIRM > >RE (SDS) MM L7, MBASSLUSDS L ELREMHE L
TeBHERESER 1,038 AZ BT OXIRLE L,

SDSfEEB LU 2 ETHEARK LT, BEAR, E#eBR & LB £1T - k. SDS
B TE, BREASOYRILTHREETREL 72 (P=.06), 2HFEMAR, Th¥h



BENBOURBEE TS ~1- P<.001), BROBEBHRTFE, N—F¥RIEL, v 7+
TRES ot AL v Ea—sEETH - TEMBRBIC L - TERBRED L, 55K
OREZEEL CEBBETH D, W2« BRERTTE, v 7, N—FWEERof, 7V
Ba—#ElERE Y7 A= FEOFHNAEALENASVWbOLENEN S,

(3 61 ERATEAE LS, 1988)

14, AV E1—=—%ZHNWOEF X PO —EEKESOLE—

B & B %

AYEL=yRAVELET R b OBEEES,ICT B0, IEROEMMEEIC & 50H
7R b EDHEERET-> o MRER0B15 B HBORFE UL (BHE8H, KiE6H)
Th 5, DEFZFIMMPL (3 4V yZHEMNARER : ZREOMFRIE, Y -G
#®E, THI GARBEEEZ), SDS (HEFHORM > >RE) 2HEMA L, ChdEA%K
OBERIC L 2= N F A IV Ea—$ FRO2EHOHTETEBL 2o

EEBEOLETE, 2 vEa—9 72 FRY—GE& MMPI ORZEREAERIZED - 7.
EEEBOREWF A FTid, BMEZEHT I EHEETS 2. BAERER, ABAF5BA
REBRENZED N, Lhl, 2NICREENEFOZRNEL, FAMNAFERKLZRIE
DI WEEbR S, F—F X F HEEAOHBREOTISRZ, W72 rHFEE 120846 TH -
oo A7 A MEHMEBEZSEEL SR B, T vy — b TR, <~ —OFEFORHERLTEN
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Fhizk>THELKL3EZ o4 (Cr(M)) LHBREOHEMFHREERIBEER 2. —F,
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LDTHB, BB, THRERBTANZAINEBRLL-TRELALONBHTELSNTSY
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FEICOWTRIAET -7

Cd, He, Agiz10puM 50T, Cu, Zn, N1Z200uMicBW0WT, BAOFUNSL LB
ohfz, A F N Hg, Sn, Co, Mn, Fe, Pb, As, Cacodylate i3 MT Z8HH L1, X,
BEEEORD A BSBHEORMET 5 &, BRI MT OBFIRASL LTI b -k
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FHUTLEBEEFIT-HLTOBI LS, ZOTERELD) Y REOMTOE=
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2. List of Titles of Researches in 1988

. Surveys on steel workers for the physiological evaluation of work load (1) rereeeree
Urinary excretion of free cortisol in working days and off days
Ayako Sudo
. Surveys on steel workers for the physiological evaluation of work load (B) -weeeeevere
Urinary excretion of catecholamines in vigilance task workers
Aysko Sudo
. Circadian variation of urinary catecholamine levels in the rat after
repeated Swimming StreSS exposure ..........................................................................
Avako Sudo
. Analysis of corticosteroids in biological fluids by high-performance liguid
Chromatography With fluorometric detection ..............................................................
Ayako Sudo

. Thermoregulatory autonomic responses such as oral temperature and skin
temperatures of resting older men at different ambient temperatures ~-oreorerrrisrarins

Shin-ichi Sawada and Sohei Yamamoto

. Thermoregulatory behavioral responses of resting older men. at different
ambient temperatures .................................................................................................

Shin-ichi Sawada and Scohei Yamamoto

. Study on an instantaneous cognitive B.blllty ..............................................................
Sohel Yamamoto
. Visual ergonomics in human-machine interface s::«rereereeeemensiim i,
Susumu Saito, Kenji Ibi*, Junichiro Higashi® and Sasitorn Taptagaporn®*
(*University of Qccupational and Environmental Health,
**Ministry of Public Health, Thailand)
. A study of work load affected by wearing respiratory protective devices (I) .-+-:eee-
Akira Yasukouchi and Fumio Serita
A study of work load affected by wearing respiratory protective devices (IV} -
Akira Yasukouchi
A lowering of arcusal levels during performance of a mental taslk o creeerainn
Toshio Kakizaki and Tatsuo Oka
A survey of mental workload on the workers at micro-electronic machinery tasks:
Toshio Kakizaki and Tatsuo Oka
Relationship between job contents and depressive symptoms among computer

engineers ....................................................................................................................

Takashi Haratani, Norito Kawakami® and Tetsuya Kaneko™®

("Department of Public Heaith, Faculty of Medicine, University of Tokyo,

**Department of Human Ecology, Faculty of Health Sciences, Kyorin
University)
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Characteristics of compuier-aided psychologiceal tests
_Comparison with questionnaires— LT T LLIL LI PP P I 14
Takashi Haratani

Biological effects of vanadium pentoxide aerosgl «rrsererrerersersrmmsssserainesnen. 15
(1) Generation of vanadium pentoxide aerosol for animal expesure experiment
Fumio Serita and Katsunori Homma

Biological effects of vanadium pentoxide aergsgl rreerreerermerrerrersirrmecrcnen et 15
(2) Differential determination of vanadium ions of various valences by a new
polarographic method of high precision

Katsuhiko Sawatari

Biological effects of vanadium pentoxide gerosol «rrsemeesssrermrererrare e 16
(8) Biological effects of V.:0s aerosols-Vanadium concentrations in organs and blood
Yasutomo Suzuki anb Shizue Kurimori

Biclogical effects of vanadium pentoxide aerogol «-rr--erseeessremnr e 16
{4) Pathological examination of respiratory organs exposed to vanadium pentoxide
aerosols
Hiroko Kyecno, Junzo Saegusa and Hisayo Kubota

Biological effects of vanadium pentoxide gerosgl «rerrrersrssrmrssersmirerenerinr s i7
(5) Lung lesions of the rats induced by a single intratracheal instillation of
vanadium pentoxide dust with special reference to inhalation experiments
Kazuo Fukuda, Tadao Toya and Shin-ichi Kishida

Reduction rate of hexavalent chromium in the lungs of rats after intratracheal
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Yasutomo Suzuki, Kazuo Fukuda, Shizue Kurimori and Shin-ichi Kishida

Reduction rates of hexavalent chromium by ascorbic acid and glutathione ----sseerereen 18
Yasutomo Suzuki and Shizue Kurimori '

The effects upon the rat lung of manganese oxides =orirrrrrrrrrsrrssssisssssn e 19
Kazuo Fukuda, Tadao Toya and Shin-ichi Kishida:

Evaluation of low level asbestos exposure (2) ......... T T P 20
-Quantitative analysis of asbestos in lung tissue of mesothelioma patients:
Norihiko Kohyama and The Study Group of Mesothelioma in Osaka”
(*Osaka Adult Disease Center)

Ashestos types and mahgnant mesothelioma ............................................................... 20
Norihiko Kohyama '

Fvaluation of exposure level of mineral dust workers by mineralogical analysis
of the specimen taken by transbroncheal lung biopsy using analytical electron
mlcroscopy ......................................................... 91
Norihiko Kohyama, Yasushi Shinohare and WHO Collaborating Center
for Research and Training

Minsralogical analysis of the lung tissues of the pneumoconiosis cases worked
for Oya—tuff quarrier; .................................................................................................. 29
Vasushi Shinohara, Norihiko Kohyama, Hisao Shida® and Keizo Chiyotani”

(*Rosai Hospital for Silicosis)
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Biological effects Of’asbestos and lts Substitutes (N) ............................................... . 23
Kazue Fukuda, Kimiko Koshi, Norihiko Kohyama,Toshihiko Myoje,
Tadac Toya and Shin-ichi Kishida
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Explotation of metallothionein synthesis in human lymphocytes as
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(*Teikyo University)
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Shinji Koizumi
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("The Institute of Public Health)

Increased arrhythmiac episodes of the rat exposed continuously to low-level ozone---28
Heihachiro Arito, Iwao Uchiyama® and Eiji Yokoyams®
(*The Institute of Public Health)

Contingent negative variation, reaction time and heart rates loaded with
SenSOri—mOtor tﬂSkS ................................................................................................... 29
Heihachiro Arito

Study on behavioral EffeCtS Of tOXiC substances; ......................................................... 29
Development of test methods for human studies (1)
Muneyuki Miyagawa, Takeshi Honma, Mitsuo Sato, Toyoto Iwata end
Megumi Suda

Study on behavioral effects of toxic substances; e 30
Radial maze learning (2) _
Muneyuki Miyagawa, Takeshi Homma, Mitsuo Sato and Megumi Suda

Cerebral Neurotoxicity of industrially harmful substances «roerererrrrereriromenn.. 30
Takeshi Honma and Muneyuki Miyagawa
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Toxicity evaluation of chlorinated hydrocarbon solverts -----eeesssseriersmrrreerearrmnneae 3
Takeshi Honma, Muneyuki Miyagawa, Megumi Suda and Mltsuo Sato

Percutaneous absorption of solvent TAIXLULEG = rereetessssiartonsensranisnrinninn Neerisarietsrereraernas 31
(3) On the enhancing solvents for percutaneous absorption of toluene
Hiroshi Tsuruta

Measurement of hippuric acid in the serum of tolugne-exposure rats by HPLC: - 32
Midori Sotoyama and Hiroshi Tsuruta

Urinary hippuric acid and cresols excretion in rats exposed to toluenerserieseererieriane 33
Mitsuo Sato, Hiroshi Jonegi, Takeshi Honma, Muneyuki Miyagawa,
Megumi Suda and Toyoto Iwata

Individual differences in the formation of hemoglobin adducts in ICR mice-in
vitro experiment ......................................................................................................... 33
Kenji Iwasaki

Biological exposure monitoring of methyl bromide workers through the

determination Of hemoglobin adduct ........................................................................... 34
Kenji Iwasaki, Ichiro Ito® and Jun Kagawa’”
("Tokyo Women's Medical College)

Effects of methyl iodide on the cell membranes-Phosphelipid analysis rerrermeerreeee 35
Toyoto Iwata, Takeshi Honma, Megumi Suda and Mitsuo Sate

Effects of methyl iodide on the cell membranes-5"-nucleotidase «r+rormremrerinererarinerene 35
Toyoto Iwata, Takeshi Honma, Megumi Suda and Mitsuo Sato

A study on health and working life of shift workers in textile indusiry
in Thailand ............................................................................................................... 36
Tsuyoshi Kawakami, Pranee Chavalitsakulchai®, Udomsak Kongmuang”,
Malinee Wongphanich® and Takehito Takano®'
(*Department of Occupational Health, Faculty of Public Health,
Mahidol University, Thailand, ‘
**Tokyo Medical and Dental University}

A mortality study of vinyl chloride monomer production and related workers -« 36
Kuniomi Nakamura

Field_survey infermation system ................................................................................. 37
Tetsuya Ishil and Shigeji Koshi

Physical environmental conditions of VDT workplaces and VDT workers «eeeeeeeeee 7
Tetsuya Ishii

Remarkable high mortality rate of workers in mining industry sorereerermmecerin, 38
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A determination method for methyl iodide in the working environment ---------eeeees 39
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contaminating g&ses ................................................................................................... 40
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Determination method of dichlorosilane in air by adsorption sampling

and AAS ..................................................................................................................... 40
Mariko Ogasawara, Yoshimi Matsumura and Takashi Komatsu®
{*Gastec Co.)

Determination method of arsine in air by adsorption sampling and AAS «eerreerens 41
Mitsuya Furuse, Yoshimi Matsumura and Takashi Komatsu®
{*Gastec Co.)

Evaluation of passive samplers on the applicability to workplace measurements:--- 42
Yoshim: Matsumura

Improvement of the ultrasonic nebulizer for stabilization of aerosol
concentration on long period generation ..................................................................... 42
Fumio Serite and Katsunori Homma

Synthesis Of Cristobalite from SiliCiC acid .................................................................. 43
Yasushi Shinohara and Norihiko Kohyama

Measurement method of free-silica content in the mineral dust e, 43
—Evaluation of simple phosphoric acid method (3) —
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Measurement of asbestos aerosols by MPS_3 ............................................................ 44
Katsunori Homma
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Computer simulation of the temperature increase in the eye caused by
exposure to infrared radiation .................................................................................... 45
Tsutomu Okuno

Effects of artifacts on the frequency characteristics of accomodative

fluctuations .................................................................................................................. 46
Kazuo Kanada, Kenji Ibi* and Susumu Saito
(*University of Occupational and Environmental Health)

Measurement of vibration transmissibility in sitting posture (Part 2)s o, 46
Kazuo Kanada, Yoshiharu Yonekawa and Hiroshi Jonai

Evaluation of intermittent vibration (3) ..................................................................... 47
(PTS and TTS of hand-arm vibration)
Yoshiharu Yonekawa and Kazuo Kanada

Study Of hearing abillty ............................................................................................. 47
Yoshiharu Yonekawa

Vena contracta and pressure loss characteristics in ducts of round opening
under suction ............................................................................................................... 48
Takeshi Iwasaki and Minoru Hashizume

The effects of cross currents on air flow patterns of hoods oo, 49
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A method using slit/cam valve to test dust mask under cyclic flow conditiong 49
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74. Test methods of gas masks
Yoshimi Matsumura and Tsuguo Takano



‘3. Collected Abstracts from the Publications in 1988

1  Ayako SUDO
Analysis of Corticosteroids in Biological Fluids
by High-performance Liquid Chromatography with
Fluorometric Detection
Industrial Health, 26, 263-266, 1988

. Summary A sensitive and specific method for the determination of
corticosteroids is described. Cortisol and corticosterone in biclogical fluids are
extracted with dichloromethane and analyzed on a Zorbax—CN column eluted
with a mobile phase of 25% acetonitrile at a flow rate of 0.5 nfmin.
The effluent is continuously introduced into an Autoanalyzer in which the
separated corticosteroid of components are placed in contact with sulfuric scid
and subssquently detected by fluorescence. One picomole of cortisol. or
corticosterone is detectable by this method.

Cortiscl in plasma, saliva and urine of human subjects was measured
and the values obtained were comparable to those cited in the literature, The
correlation ccefficient between the cortisol levels in plasma and saliva was
highly significant.,

Department of Industrial Physiology, National Institute of Industrial
Health, 6-21-1, Nagao, Taema-ku, Kawasaki-214, Japan

2 Shin-ichi SAWADA
Observation of Thermoregulatory Characteristics
in Middle-Aged Workers

The 12th Symposmm on Man-Thermal Envzronment System
18-21, (Tokyo), 1988

Summary In order to clarify the characteristics of age-related change of
thermoregulatory system ir indusirial workers, a field investigation of their
thermoregulatory function was performed for 100 male workers consisting of the
middle-aged (45-59 years old;n=53) andthe young (20-29 years old:n=47) ‘in the
same work place. While not at work, the subjects kept rest on chairs in
g thermcneutral test room, and then their thermoregulatory responses were observed,

Physiological measurements were made including oral temperature, skin
temperatures {of face, neck, fingers, and hands), blood pressure and heart rate.
Systemic thermal and comfort sensations, and local thermal sensations were
asked by the investigators. As an indirect index of thermoregulatory behaviour,
the subjects were azlso asked whether they would want to keep room temperature
higher or lower, to be clothed more heavily or lightly, and to have a hotter



or colder drink at that time, In addition, a self-registered questionnaire survey
was made about clothing, subjective sensitivity to thermal stress, health practices
and physical health status ete.

This investigation was conducted between 3.00 p.m. and 6.00 p.m. each day in
the early and middle of October. During this period, dry dulb, wet bulb and
globe temperatures and air velocity ranged irom 21 to 27°C, from 16 to
22°C, from 21 to 28°C, and from 0 to 0.2m, s, respectively.

The following resulls were obtained by making comparisons of mesasured
variables between the middle-aged and the young workers:

1) There was no significant difference of oral temperature between the two
groups.

9} No significant differences between them were found in the means and
variances of skin temperature of face and neck, while the variance of skin
temperatures of fingers, back, and palm of hands were significantly smaller in
middle-aged group., (F-test;p <0.001)

3) Votes for systemic and local thermal sensation were insignificantly
different (U-test;n.s.) beiween the two groups, and thermal discomfort was
reported by less than 20% of both groups.

4) At the time of investigation, middle-aged group tended to report a want
for having hotter drinks while young group tended to report a want for colder
drinks. (U-test; p <0.01)

5) Analysis of questionnaires suggested that middle-aged workers tend to be
more conecious of a decline in autonomic thermoregulatory responses such as
shivering, sweating, and fever in daily life.

Following these simple comparisens between middle-aged and young workers,
similer comparisons between hypertensive and normotensive subjects within the
middle-aged group were also made and some of those findings were presented.

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

3  Yasuyuki YAGINUMA®, Susumu SAITO™?,
Kazuo KANADA** and Tadahiko FUKUDA™""
Accommodation in Relation to Change in the
Size of the Visual Object
Acta Soc. Ophthalmol. Jpn. 92 (10) : 1573-1576, 1988

Summary Using step stimuli, the possible influence of different sizes of
near targets on response of accommodation under monocular vision was examined.
Eight healthy adult subjects, 23-46 in their ages, were examined using ARI1100
remodeled type optometer (NIDEK). 1) Amount of accommodative response:
Younger subjects showed no definite tendency in terms of change in visual
angle of near targets {correlation coefficient 0.09> . Middle-aged subjects showed
a tendency towards an increase in the amount of response with an increase
in visual angle (correlation coefficient 0.43. 2) Tension velocity of accommedation :
A distinet tendency to increase was observed with an increase in visual angle.



3 Relaxation velocity of accommodation: No influgnce of g change in visual angle
was observed {correlation coefficient 0.05). Younger subjects showed a higher relaxation
velocity, The above suggests that in middle-aged subjects susceptibility to the
size of targeis is clue to decreased accommodative amplitude and that the size of
targets is related to the tension velocity, i.e. easiness in focusing.

*Department of Ophthalmology, Fukushima Medical College
""National Institute of Industrial Health
""*NHK Science and Technical Research Laboratories

4 Tatsuya MARUMOTO", Yasuyuki YAGINUMA®,
Hiroshi NAGAI', Hiroto YAMADA*
Keiitiro KATOU* Susumu SAITO**
and Kazuo KANADA**
The Relationship between. the Accommodative
State and Wave Length of Color Light
Acta Soc. Ophthalmol. Jpn. 92 (1) : 121-126, 1988
Summary The relationship between the accommodative state and wave
length of colored light was studied, in order to select the most appropriate
color for visual display terminals. The accommodative state was measured
with a modified infrared ray optometer. Accommodation was measured at a
viewing destance of 50cm, thus perfect sccommodation would result in a value
of 2 diopters. In outfocus, the accommodation of 700 nm light resulted in
—0.47D, and that of 450nm light resulted in —1.68D. In conclusion, the

accommodation may be affected by not only chromatic aberration but also the
color of the light itself.

"Department of Ophthalmology, Fukushima Medical College
"' National Institute of Indusiricl Health

5  Kenji IBI", Koichi NAKAMURA*
Tsuneto IWASAKI?, Machiko HIGASHT*
Shinji KURIMOTO** and Susumu SAITO™**
Ophthalmological Examination of VDT Workers
—The Third Report before and One Year after
the Introduction of VDTs— |
Folia Ophthalmol. Jpn. 39 : 1214-1221, 1988

Summary 61 VDT operators in a Japanese newspaper office were




ophthalmologically examined just before (first examination) and one .year . after
{second examination) the introduction of VDTs.

The results were as follows: -

1) As compared with before, visual acuity at 50cm was significantly reduced
after one vyear. .

9) At the second examination, some subjects had abnormal eye position,
dysfunction of convergence, corneal erosion, conjunctivitis or cataract.

3) Increased intraoccular pressure was not observed.

4) As compared with before VDT introduction, the amplitude of
accommodation was not decreased in subjects who did not work with VDTs
on the day of the second examination.

5) As compared with before, the amplitude of accommodation was
significantly decreased in subjects who had been working with VDTs for over
two hours on the day of the second examination.

*Department of Ophthalmology, University of Occupational and
Environmental Health, Japan
** Department of Ophthalmology, Yemaguchi University School of Medicine
**National Institute of Indusiricl Health '

6 Akira YASUKOCHI and Fumio SERITA
Effects of Added Resistive Loads to Inspiration on
Submaximal Work Performance
Ann. Physiol. Anthrop., 8 (1), 29-31, 1989

Summary Severr young male adults were studied to analyze breatﬁing
pattern and perception of breathing difficulty. Tour inspiratory resistances, of
0.6 (O, 1.5 (8) , 256 (M) and 3.1 (1) emH.0/liter/sec, were employed al rest and
during exercise with a bicycle ergometer al load of 120W for seven minutes,

Maximum inspiratory pressure (Pimax) during exercise increased linearly
with increasing resistance. Although individual differences in breathing paitern
were large, in general, peak inspiratory flow rate and mean inspiratory flow
rate decreased with increasing resisiance, causing the prolongation of inspiratory
time (T1) and shortening of expiratory time to avoid a reduction in frequency.

As & result, the duty cycle (Ti/total time) also increased.
The subject’'s perception of breathing difficulty did not increase untll Pimax

increased to around 5emH.0liter. sec, dfter which it increased. This critical
point of Pimax corresponded to the resistance between .loads 8 and M in thisst
udy.

. was concluded that the breathing pattern might be affected even by a
low resistance and that workers who wear air-purifying respirators might start
to experience breathing difficulty much before they decide to change their ({ilter
paper.

National Institute of Industrial Heolth, Kawasaki



7 Norito KAWAKAMI*, Shunichi ARAKI®,
Takashi HARATANI**. Takeshi HAYASHI'**,
and Takeshi MASUMOTO***
Perceived Job-Stress and Major Depression in Industry:
A Case-Control Study

International Conference on Industrial Health and The Viith
UOEH International Symposium — Health Surveillance of Workers, —
Programme and Abstracts, pp.74, Kitakyushu, 1988

Summary To clarify the relationships between psycho-social job-stress and
occurrence of major depression, a case-control study was conducted in  two
electricity factories. The 11 cases were newly developed male patients with
major depression {(DSM-II) . The 44 controls were workers without apparent
psychiatric disorders and were matched 'to each case in sex, age, marital status,
education, type of work, shift work and factory. Seven variables of joh-stress
were examined in all cases and controls using self-administered questionnaires.
Perceived stress due to -unsatisfied job was significantly more frequent in the
11 cases of major depression than in the matched controls. It was concluded
that job-redesign and job-training are essential to prevent occurrence of major
depressioen in -industry.

*Department of Public Health, Faculty of Medicine, University of Tokyo
**Department of Industrial Physiology, National Institute of
Industrial Health, Kawasaki
""*Hitachi Health Care Center, Hitachi

8 Yasutomo SUZUKI
Valence States of Plasma Chromium in Rats after
Intraperitoneal Administration of Sodium Chromate
Ind. Health 26, 153-157, 1988 |

Summary The toxicity of chromium is strongly dependent on the valence
staete ; hexavalent chromium (chromium(VI)) is more toxic than the trivalent
species [ chromium () ] . Chromium (VI) easily penetrates cell membranes
and is subjected to succeeding reduction by cytc;plasmic components. The
intracellular reduction is believed to be & prerequisite for c¢hromium toxicity,
Therefore, studies of the fate of chromium(IV) before the penetration through
cell membranes, in biclogical fluids, are of importance for elucidating chromium

toxicity. It is known that soluble chromates, when added to blood in vitro
or in vivo, hardly interact with the plasma components and easily penetrate
the erythrocytes, and reduction to chromium(I) follows. However, in vitro

reduction of chromium(VI) in human and rat plasma has been observed.
Some problems of the fate of chromium(VI) in blood, especially in vivo
remain unsolved.



In this experiment, the plasma of rats injected intraperitoneally with sodium
chromate was s&nalyzed for chromium(VI} and chromium ()  species, using
gnion-exchange high-performance liquid chromatography  developed ~ previously.
The results show that small amounts of chromium (VI) were identified only
in an early period after injection. However, higher levels of chromium (I[)
were simultaneously observed in the plasma even in the early period. These
findings suggest that the reduction of chromium(VI) occurs in the plasma of
the rat. The important reductant of the plasma and its implication to the
therapy of acute chromate intoxication are discussed.

Department of Qccupational Diseases, National Institute of
Industrial Health, Koawasaki

9  Yasutomo SUZUKI and Kazuo FUKUDA
Anion-Exchange High-Performance Liquid
Chromatographic Determination of Ascorbic Acid and
Hexavalent Chromium in Rat Lung Preparations after
Treatment with Sodium Chromate in Vitro and in Vivo

Journal of Chromatography, 489, 283-290, 1989
Biclogical Applications

Summary Simultancous analysis of ascorbic acid and chromium(VI) in
soluble fractions and bronchoalveolar lavage fluids of rat lungs treated with
sodinm chromate in vitro and in vivo was performed by anion-exchange high-
performance liquid chromatography coupled to a photodiode-array  detector.
Absorbances at 265 and 370 mm were used for the determination of ascorbic
acid and chromium{VI), respectively. The ecalibration graphs of standard
solutions were linear in the test ranges of ascorbic acid and chromium (VI)
(below 10 and 8ppm, respectively) . The detection limits of ascorbic acid and
chromivm(VI) were 1 and 0.5ng, respectively. The recovery of ascorbic acid
from lung tissues homogenized at pHT7.4 was 99%, and that of chromium (VI)
was 06%, when tissues were homogenized under alkaline conditions (pH 11.4),
Using this method, ascorbic acid levels in the soluble fractions and lavage fluids
of normal rat lungs were determined. In the lung of a ral intratracheally
injected with 2 saline solution of sodium chromate, ascorbic acid decreased to
80 % of the normal level, and ca.90 % of the chromium(Vl) was reduced within
4 min after injection, indicating that the ascorbic acid-related reduction of
chromium{(Vl) is very rapid. The present method will ke wuseful for studies
of the reduction of chromium(VI) by ascorbic acid in biclogical systems. '

Department of Occupational Diseases, National Institute of
Industrial Health, Kawasaki



10  Yasutomo SUZUKI
Reduction of Hexavalent Chromium by Ascorbic Acid
in Rat Lung Lavage Fluid
Arch. Toxicol. 62 116-112, 1988

Summary The reduction of hexavalent chromium [chromium(VI)) in lung
lavage fluids, microsomal (3-9) fractions of lung and liver tissues, erythrocyte
lysates and plasma prepared from adult rats was examined at pHT7.4 (37°C).
Specific reducing capacity, which was defined as the amount of chromium(VI)
reduced per mg of protein in the test sample, was highest in the lavage fluids.
The concomitant trivalent species (ehromium(II) ] was detected as complexes with
some of the lavage components and probably as colloidal hydroxides. By
gel filtration analysis and UV spectrometry, ascorbic acid {AsA) was identified
as an important reducing factor in the lavage fluids. AsA levels in the
lavage fluids were about 38 ug g tissue, corresponding to 129% of total AsA in
the intact lungs. The molar ratios of oxidized AsA and reduced chromium{Vl)
in the lavage samples were about 3:2.3 on an average. On the basis
of this molar ratio, the AsA levels in the lavage fluids are equivalent to a
reducing capacity of 8.4 ug chromium(VI) /g tissue. These results sugpgest
that the lining layers (surfactant layers) of rat lungs provide an AsA-related
capacity for protection of the cells against the toxic effects of chromates and
probably other oxidants,

Department of Occupational Diseases, National Institute of
Industrial Health, Kawasaki

11 Hiroko KYONO*, Katsunori HOMMA®,
and Yukinori KUSAKA*"
Injury and Repair of the Airway Epithelium after |
the Inhalation of Cobalt Aerosols

Biology, Toxicology and Carcinogenesis of Respiratory
Epithelium Nov. 14-16, Albuquerque, NM. U.S.A. 1988

Summary Histopathological examinations for acute and chronic toxic effects
of cobalt aerosols on rat lungs were carried out after short-term inhalation
or intratracheal injection, Exposure to metallic cobalt aerosols 2mg/nf, Shr./day
for 4days caused very slight hypertrophy and mitosis of epithelium in the
terminal airways. After inhalation of CoCL aerosols 16mg/of, 2hr, severs
lung lesions began to occur with a type 1 epithelium necrotic - change just
after exposure advanced to the hemorrhagic pulmonary edema and murtifocal
alveolitis, and 3,10 rats died within 3 days. While severe hypertrophy of
brenchial epithelium and mucous filled goblet cells, alveolitis, increase of collagen
and reticulin fibers were proceeding for ome week, the buds of the glandular
proliferation of type 2 epithelium were regenerated in the inflammatory foei,




All of the rats administered with a single intratracheal injection of ultra-fine
metallic cobalt with doses of 05mg or 2mg/rats survived for the first 24 hr,
but 732 died between 40hr to 3days. The pathological features of the lung
were similar to those which inhaled CoCly aerosols one week after exposure,
which followed bronchiolization at the alveolar ducts and slight fibrosis of the
collapsed alveoli after one month. Fifteen months after treatment, deformation
of the lung streaked with scar, and compensatory enlargement were noticed.
In the consolidation, small lumens or ‘slits were opened in the fibrous alveolar
septa,” where there was active production of surfactant by type 2 cells and the
clearing out of the surfactant by macrophages continued. A prominent finding
in these regions was active bronchiolization from the terminal airways towards
the alveolar ducts. Small lumens covered with bronchial epithelium were filled
with foamy macrophages and surfactant substances and some others turned into
cysts filled with mucin. In the rest of lung parenchyma, irregular architecture
and focal emphysema were common, An over growth of the lung sometimes
with a double capillary network, like an immature septum- was observed.
No cobalt particle was detected by X-ray microanalysis. Cobalt stimulates
proliferation of bronchial epithelium directly or causes bronchiolization through
a long-term inflammation around the terminal airways.

*Department of Experimental Toxicology, National Institute of
Industrial Health, Kawasaki
**Department of Hygiene, Medical School, Osaka University, Osaka

12 Kazuo FUKUDA, Kimiko KOSHI
Norihiko KOHYAMA and Toshihiko Myojo
Biological Effects of Asbestos and Its Substitutes
----Fibrogenicity and Carcinogenicify in Mice and Rats
(FY 1985 -FY 1987)
Environmental Research in Japan, 93-1~18p, 1987

Summary In order to investigate the biolgical effects of short-or long-
length chrysotiles, heated - or ground - chrysatiles, and of some asbestos substitutes,
in vivo experiments were conducted in connection with mingral characteristics
and in vitro toxicities.

For in vitro experiments, a total of 30 fibrous and non-fibrous samples
were collected. These included the UICC chrysotile, its size-selscted fibres,
the chrysotile altered by heating or grinding, the Yamabe (Japan) chrysotile
with long- or short-fibres, the Coalinga (USA) chrysotile with short fibres, the
UICC crocidolite and amosite, as well as non-ashbestos fibres used as asbestos
substitutes, such as ultra-thin glass fibres, caleium silicates, sepiolites and some
clay minerals, For in vivo experiments, & total of 11 samples were
extracted from the 35 samples mentioned above. They were the UICC
chrysotile, the Yamabe chrysotile with long- or short-fibres, heated- or ground-
UICC chrysotile, ultra-thin glass fibres, a calcium silicate {ibres, and sepiolite



with long- or short-fibres, These samples were characterized by X-ray
diffraction analysis, chemical analysis, size disiribution analysis, and surface
charge analysis.

In the preceeding years, in viiro experiments, such as ecell toxicity C(the
amount of fibres necessary to inhibit the colony-forming efficiency of Chinese
hamster lung-cells .by 50%2, hemolytic . activity (the fibre dose necessary to
cause 50% hemolysis of human erythroeytes) and clastogenic activity {on Chinese
hamster lung-cells) were demonstirated. These activities were the most marked
in the chrysotile among the asbesios tested, stronger in the chrysotile with long
fibres than in the chrysotile with short fibres, weaker in the heated- and.“or
ground chrysotile than in the untreated one, stronger in the thin glass fibre than
in the thick one, and also stronger in the sepiolite with long fibres than in the
sepiolite with short fibres. The activities of the asbestos subtitutes were
weaker, in general, than those of asbestos.

In vivo experiments were consisted of two experiments which were fibrogenicity
test by intraperitoneal injection to mice, and carcinogenicity test by intrapleural
injection to rats. "The fibrogenic activity of the UICC chrysotile and long-
length chrysctile were stronger ‘than  that of shortllength chrysotile, and of
altered chrysotile were very slight, By 28 months after injection, the UICC
chrysotile, long-length chrysotile, long-length sepiclite, and ultra-thin glass fibres
produced malignant mesotheliomas in the pleural cavity of the rats. Malignant
mesotheliomas were not induced in the rats injected with the altered- or short-
length sepiolite or ecalcium silicate.

Positive correlations of induction of malignant mesotheliomas with in vitro
toxicities and also with fibre length of the 'minerals tested were stfongly
suggested. '

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

13 Toshio SONE", Shinji KOIZUMI**
and Masami KIMURA
Cadmium-Induced Synthesis of Metallothioneins in
Human Lymphocytes and Monocytes
Chem.-Biol. Interactions, 66, 61-70, 1988

Summary Cd*-binding proteins of peripheral blood lymphacytes and monacytes
have not well been characterized so far, although they are expected to be a
clue for understanding Cd* toxicity in those immune competent cells. We
separated a family of Cd*-binding proteins from Cd**-exposed human peripheral
blood lymphocytes by gel filtration chromatography, and characterized them by
8DS-gel electrophoresis. The proteins showed electrophoretic behaviours closely
similar to metallothioneing (MTs) of HeLa cells derived from human cervical
carcinoma. The proteins were alse found in Cd*-exposed monoceytes, and
were inducible by Cd* in both lymphocytes and monocytes. Anti-MT  serum
specifically precipitated these proteins, which were thus identified as MTs.




These results sugges:t that the two classes of the cells involved in the immune
gystem possess a protective mechanism against Cd* through MTs. A variety
of human lymphoid cell lines derived from both T and B cells were also found
to have capacity o synthesize MTs in response to Cd*.

*Division of Biochemical Genetics, Meiji Institute of Health
Science, Odawara, Japan
**Department of Experimental Toxicology, National Institute of
Industrial Health, Kawasaki, Japan
***Central Institute for Experimental Animals, Kawasaki, Jepan

14  Nobuhiro IKEI' Fumio SHIMIZU Tsukasa KODAIRA',
Katuyuki NAKAJIMA', Chiharu TOHYAMA z
Hiroshi SAITO®, Masami KIMURA'
and Noriko OTAKI®
A New Radioimmunoassay of Metallothionein
Rinshokensa, 33(2), 215-219, 1989

Summary Rat liver metallothionein (MT) was modified with a double
coupling reagent, m-meleimidobenzoyl-N-hydroxysuccinimide(MBS), bound to tyrosine
(Tyr). Tyr-MBS-rat liver MT-2 was labelled with '*I using the chloramine
T method. Anti rat liver MT-l serum was obtained from rabbits immunized
with rat liver MT-1 coupled to Ascaris protein by glutaraldehyde. The
possibility of MT assay using ‘*I-Tyr-MBSrat liver MT-2 conjugate was tested
by measuring the competitive bindings of MT and the conjugate to anti-rat liver
MT-1 serum. Ten to 1000ng/mé of rat liver MT-2 could be determined by the
double antibody method. Rat liver MT-1, mouse liver MT-2, rabbit liver MT-2,
pig liver MT-2 and human MT-2 could also be measured by the above radio-
immunoassay ab the same sensitivity as rat liver MT-2. The cross-reactivity
of rat MTs and the other MTs obtained from different species suggested the
applicability for the clinical detection of MT in human fluids and the determination
of MT in animal experiments.

! Otsuka Assay Lab., Tokushima
* National Institute for Environmental Studies, Ibaraki
¥ Nagasaki University, School of Medicine, Nagusaki
! Central Institute for Experimental Animals, Kawasaki
¢ National Institute of Industrial Health



15 Toshio NAKADATE?, and Takashi YAGAMI?
Transit Time Analysis of Forced Expiration
in Workers Exposed to Dust: A Cross-sectional Study
Industrial Health, 27, 1-7, 1989

Summary Meximal expiratory {flow at 25% forced vital capacity (V25),
V2 divided by height (V25/HT), and mean transit time (MTT) were caleulated
from the same forced expiratory maneuver performed in welding workers. The
values were compared to determine variations between individuals and changes
with age and -chest X-ray findings. The results showed that MTT may be
a less variable and equally sensitive measurement of the function of peripheral
airways as compared with V25 and V25/HT. Its usefulness in the detection

of the early changes of pneumoconiosis, however, must be further investigated
in a prospective cohort study on workers exposed to various kinds of dust.

? National Institute of Industrial Health
2I-1, Nagoo 6-chome, Tama-ku, Kawasaki 214, Japan
? Showa University, School of Medicine, Department of Second Internal Medzcme
1-5-8 Hatanodai, Shinagawa-ku, Tokyo 142, Japan

16 Takeshi HONMA
Cerebral Bioactive Substances as Indices
in Physiological Research for Experimental
Industrial Medicine

Industrial Medicine Review (Sangyo Igaku Soron in Japanese).
led. by Tachi, Tuchiya, Nomura, Takadal, pp. 157-161, Ishivaku
Publishers, Inc., Tokyo, 1988

Summary The neurotoxicity of harmful substances used in industry was
reviewed. The role of reuroscience in indusirial medicine, the recent development
of neuroscience research, the biochemical approach to neuroscience, neurcbiochemical
studies in industrial medicine, and future developments were discussed. The
importance of biochemical studies in indusirial medicine was stressed, as were
electrophysiological and behavioral approaches. Specialized techniques in neuro-
chemistry were presented. Effects of hazardous compounds on central neurotrans-
mission, cerebral energy metabolism, and animal behavior were discussed in
relation to neurclogical symptoms. Neurochemical changes induced by lead,
manganese, organic solvents, methyl bromide and other compounds were reviewed,

Department of Occupational Diseases, National Institute of Industrial Health,
Kawasakt.




17  Heihachiro ARITO and Hiroshi TSURUTA
Increased Water Drinking Following Repeated
Exposures to Toluene Vapor in Rats
Industrial Health, 26, 125-134, 1988

Summary Repeated inhalation exposures of rats to 800ppm and 2700ppm
of toluene vapor produced a doserelated increase in drinking behavior and
daily water intake with an increase in both the vapor concentration and number
of the repeated exposures. A dose-related increase in plasma osmolality and
plasma sodium concentration with a concomitant decrease in plasma protein
concentration was found in the rats sacrificed 4 hours after cessation of the
repeated exposures for 3weeks to 900ppm and 2700ppm of toluene vapor. - More
positive water “balance, increased urine volume, lowered urine osmolality without
a significant increase in urinary sodium and potassium excretions occurred on
Day 1 following repeated exposures to toluene vapor for 3 weeks. The present
blood and urine data indicated that the polydipsia induced by repeated exposure
to toluene vapor was related to the incremse in both plasma sodium concentration
and plasma osmolality.

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

18 Heihachiro ARITO®, Hiroshi TSURUTA ™
and Mitsugu OGURI™*"
Changes in Sleep Wakefulness Following Single and
Repeated Exposures to Toluene Vapor in Rats
Arch. Toxicol. 62, 76-80, 1988

Summary Male rats with indwelling electrodes for electro-encephalographic
(EEG), electromyographic (EMG) and electrooculographic (EOG) recordings were
exposed via inhalation to 800ppm and 2700ppm toluene vapor continuously for
a 8-h period or repeatedly for 3weeks at a rate of 8h/day and & days/ week.
Rats exposed to a clean air-stream under the same exposure schedules served
as controls. Polygraphic recordings were made on 3 consecutive days after
cessalion. of the single 8h and repeated 3-week exposures to 900ppm and 2700ppm
toluenie vapor or clean airstream. Amounts of time spent in wakefulness(W),
slow-wave sleep (SWS) and paradoxical sleep (PS) were gquantified by visual
inspection of the polygraphic records. Single exposure to toluene produced a
prolonged PS latency and a long-lasting increase in SWS at the expense of
depressed W, whereas repeated exposured prolenged both SWS and PS8 latencies,
abolished the initial increase of SWS and increased the light-phase level of W

on Days 1 and 2. The prolonged PS latency and the decreased lighat-phase
PS on Day 2 induced by single exposure to toluene still persisted after repeated
eXposures. There were no statistically significant differences in attenuation of



brain and blood toluene levels between single and repeated exposures to toluene
vapor of 900ppm and 2700ppm. : '

*National Institute of Industrial Health, 2-1, Nagao 6-chome, Tama-hu, Kawasaki 21, Japan
“Faculty of Sciences, Toho University, 52, Miyama, Funabashi 24, Japan

19  Heihachiro ARITO®, Hiroshi TSURUTA*
and Mitsugu OGURI** . ‘
Effect of Toluene on Circadian Sleep Rhythms in Rats.
Japanese J. Industr. Health, 530, 488-489, 1988

Summary Circadian rhythmicity of sleep was examined with the electrode-
implanted rats which were exposed éontimiously for B8hrs or repeatedly for 3
weeks to toluene significantly increased the mesor, reduced the amplitudeand
delayed the acrophase of circadian SWS rhythm, while the repeated exposures only
induced a signifieant change in the amplitude. On the other hand, the single
exposure to 2700ppm toluene only delayed the acrophase of circaidan PS rhythm,
while the repeated exposure significantly disrupied both acrophase and amplitude.

On the basis of the present findings, the toluene-induced sleep disturbance
may be related to differential disruption of circadian SWS and PS rhythms by
inhaled toluene vapor.

"National Institute of Industrial Hedlth
**Faculty of Sciences, University of Toho

20  Shigeru TANAKA?® Heihachiro ARITO? ,
Shin-ichi ABUKU” and Shun-ichiro IMAMIYA?
Acute Effects of Methyl Bromide on Electroencephalo-
graphic Activity and Sleep-Wakefulness in Rats
Industrial Health, 26, 101-114, 1988

Summary The acute effects of a single subcutaneous (s¢) administration
of methyl bromide (MB) on electroencephalographic (EEG) activity and on sleep-
wakefulness and its circadian rhythms  were investigated in rats with indwelling
slecirodes for EEG, electromyographic(EMG) and electrocculographic(EQG) recordings.
The LDw of MB was found to be 135mg/kg for the sc¢ administration.
Slowing of the EEG frequency in the wakefulness (W) stage and spike-wave

activity appeared &t a dose of 135mg MB. kg. These abnormal EEG activities
did not occur at lower dose levels. Administration of MB at doses of 45,
15 and 5mg kg produced dose-related changes in amounts of W, non-REM
sleep (REMS) and in their circadian rhythms. Logarithmic concentrations of

bromine in blood and brain decreased linearly after the MB admistrations,
and the hgalf-life of bromine in blood and brain was approximately 8.7 and




4.3 days, respeciively. Pretreatment with glutathione effectively lessened the
detrimental effects of MB on sleep-wakefulness and its circadian rhythms and
increased the LDw.

® School of Hygienic Sciences, Kitasato University,

1-15-1, Kitasato, Sagamihara, Kanagawa 228, Japan
® National Institute of Industrial Health

2i.1, Nagao 6-chome, Tama-ku,Kawascki 214, Japan

21 Eiji YOKOYAMA”®, Iwao UCHIYAMA®
and Heihachiro ARITO™?
Extrapulmonary Effects of Low Level Ozone Exposure

T Schneider et al. (Bditors), Atmospheric Ozone Research and its
Policy Implications, pp 301-309, 1989

Summary Effects of acute exposure to ozone (O on the circulatory and
vigilance states were studied in conscious rats. 3-hr exposure to 1 ppm O
caused a marked decrease in heart rate and mean arterial blood pressure, and
a frequent occurrence of arrhythmia. These changes tended to recover during
the post exposure period, although not complete within & hrs. When this
exposure was repeated consecutively, the changes in heart rate and blood pressure
became less marked gradually. 6-hr exposure to 0.5ppm O: caused similar,
though a little less remarkable, changes. The similar exposure caused a
significant decrease in the amount of paradoxical sleep. This change recovered
almost completely within 5 hrs of the post exposure period, and became less
marked when the exposure repeated.

The Institute of Public Health
4-6-1, Shirokanedai, Minato-ku, Tokyo 108, Japan
**National Institute of Industrial Health
21.1, Nagao 6-chome, Tama-ku,Kawasqki 214, Japan

22 Kenji IWASAKI
Determination of S-Methylcysteine in Mouse Hemoglobin |
Following Exposure to Methyl Bromide
Industrial Health, 26, 187-190, 1988

Summary To study the suitability of hemoglobin adduct as a biological
index of exposure to methyl bromide (MB), the author measured S-methyleysteine
(MeCys) in hemoglobin as the hemoglobin adduct after gas exposure of ICR
mice to MB. The observed results indicated a long life span of the MeCys
formed in hemoglobin and & linear dose-response relationship between the average
level of the MeCys and the MB dose. However, individual differences in the



level of MeCys within each dose were considerably large.

National Institute of Indusirial Health

23 Kenji IWASAKI
Individual Differences in the Formation of Hemoglobin
Adducts Following Exposure to Methyl Bromide
Industrial Health, 26, 257-262, 1988 '

Summary The author has been studying the suitability of hemoglobin
adducts as a biological index of exposure to methyl bromide (MB). In a
previous paper, the author reported significant individual differences in the
formation of hemoglobin adducts in ICR mice following gas exposure to ME,
measuring S-methylcysteine {MeCys) in hemoglobin as the hemoglobin adduct.
To study the cause of these individual differences, blood taken from ICR mice

were exposed to MB in solution. Significant individual differences similar to
those observed in the MB inhalation study were found in the formation of
MeCys in hemoglobin. “‘Therefore, the individual ‘differences observed in the

MB inhalation study are considered to be mainly caused by individual differences
in some factor in blood,

National Institute of Industrial Health

24 Tsuyoshi KAWAKAMI*
Pranee CHAVALITSAKULCHAI**
Udomsak KONGMUANG**
Malinee WONGPHANICH**, Takehito TAKANO***
A Study on Health and Working Life of Shift Workers
in a Textile Industry in Thailand

Proceedings of Xl Asian Conference on Occupational Health,
in press, 1988

Summary The present condition of health and working life of shift
workers in a textile industry in Thailand was studied with special reference
to female shift workers by the interview and health examination. Among
1168 female workers, 890 worked on the semi-continucus three-shifi system in
three teams. As their social background, 80.7% migrated from local provinces
outside Bangkok metropolis. 77.9% of their parents were farmers. 76.4%
were educated only in elementary school for 4 to T years. Compare to

married female day workers (13.7%) in the same factory, more married femasle
shift workers (28.3%) lived in the factory dormitory apart from their families.
Usage of oral contraceptives to prevent pregnancy was more popular in married



shift workers (19.1%) than in married day workers (6.0%) . In health, subjective
symptoms such as appetite loss and body weigt decrease were more complained
of by shift workers, especially by the younger age group. More cases of anemia
were found in the younger age group shift workers. It was recommended that
better work schedule organization such as reduction of consecutive night shifts
were required and thet more attention should be paid to the vulnerable workers
to night work such as pregnant workers and younger ‘age workers.

*Department of Experimental Toxicology, National Institute
of Industrial Health, Kawasak:

**Department of Occupational Health, Faculty of Public
Health, Mohidol University, Bangkok, Thailand
***Department of Public Health, Faculty of Medicine, Tokyo
Medical and Dental University, Tokyo

25 Tomonori TAKASAKA*, Kazutomo KAWAMOTO*®
and Kuniomi NAKAMURA™"
A Case-control Study of Nasal Cancers
An Occupational Survey
Acta Otolaryngol. (Stockh) Suppl. 435, pp.136-142, 1987

Summary A case-control study on the possible association betweern nasal
cancers (NC} and occupations was undertaken for 107 male patients with nasal
or paranasal cancer and 413 patients with other otorhinolaryngological disease
(controls) admiited during the past 10 years to the Department of Otorhino-
laryngology, Tohoku University Hospital. The controls were matched by sex,
age, and time of admission. However', in - the occupational groups surveyed,
no evidence such as reporied in FEngland and . other countries was ~ obtained
that could confirm the relationship between nasalparanssal cancers and woodwork

(especielly furniture making). Although the relative risk of NC for farmers,
foresters, carpenters and plasterers was found to be approximately .2, occupational
exposurg was hardly considered to be a likely cause. Instead, some common

factors involved in the life style including dietary customs of people engaged
in these occupations seemed to play & role. in the increased relative risks.

*Department of Otolaryngology, Tohoku University
School of medicine, Sendai
** Department of Industrial Epidemiology, National
Institute of Industrial Health, Kowasaki



26  Kuniomi NAKAMURA and Toshiaki TOBE
A Review of Epidemiological Studies on Occupational
Cancers in Japan
dJapan. J. Traumatl. Occup. Med., 36, 5347-355, 1988

Summary BEpidemiological studies on occupational cancers in Japan were
reviewed chronologically. The number of such studies which have been reported
since 1936, just before World War I, when the first epidemiological study on
occupational lung cancer among gas generator workers in the steel industry
was published, is. rather smeall compared with those in other industrialized
countries. Several studies on occupational eancers' using thorough epidemiclogical
methods emerged in the 1970s. These included studies on bladder tumors.
among dye industry workers and lung cancers among chromate workers and
copper smelters. However, only  three cases of angiosarcoma of the liver
have been reported in polyvinyl chloride workers and an excess risk of nasal
cancer in furniture workers has not yet been. shown. Moreover, in spite of
the large amount of asbestos used in this country, no. large-scale cohort study
on asbestos-related malignancies has been carried out. Major stress has been
placed on the urgent need for epidemiological surveys on occupational. eancers
and the important role of clinical and industrial physicians in the detection of
malignant diseases caused by occupational factors.

Department of Industrial Epidemiology, National Institute of Industrial
Health, 6-21-1, Nagaeo, Tama-ku, Kawasaki-214, Japan

27  Tetsuya ISHII
Physical Environmental Conditions of Workplaces with
VDT and Impressions of VDT Workers
Journal of Industrial Hygiene of Japan, 27, 4-20, 1988

Summary Recently, in accordance with the rapid development of office
automation, the number of workers who are engaged in the operation of video
display terminals (VDT) is increasing rapidly. VDTs affect the physical

environmental conditions of the workplace, including lighting, \noise, temperature,
and so on, and it is important to establish the methods t{o control these
conditions. To provide information on the impression of VDT workers of the
working environment, various statistical data on the physical environmental conditions
of workplaces with VDTs and the subjective assessments of VDT workers are
reported.

National Institute of Industrial Health, Kawasaki




28 Kotsuhiko SAWATARI
Differential Determination of Nickel (II) Oxide and
Nickel (III) Oxide in Airborne Particulate Substances
Industrial. Health, 26, 115-123, 1988

Summary While both nickel {II) oxide and nickel (III) oxide affect the human
body, nickel (III) oxide may be more toxic since it could act as an oxidizing
agent. Hence, it iz necessary to perform differential determinations of nickel
(II) oxide =znd nickel (III} oxide in airborne particulate substances. Such
determinations have not been performed because nickel (II[) ions are unstable in
aqueous solutions. Nickel {III) oxide was found to release melecular oxygen
with sufficient reproducibility when it was dissolved in 1N hydrochloric acid
solution by stirring for 20 minutes. The released and dissolved oxygen in the
solution was then determined by sampled-dc¢ polarography. The diffusion
current was proportional to the amount of nickel (III) oxide applied. However,
slight deviation from the linear relationship between the current and amount
of sample was observed. This might be caused by the coexistence of the
polarographic - maximum current and the reduction of oxygen by  chloride icns.
A third-order polynomial was fitted to the data obtained with the standard
samples by the least squares moethod ;it was used as the calibration curve for
the determination of testing samples. Using the present method, nickel (III
oxide in the range from 5mg to 50mg in the mixure with nickel (ID oxide
was determined with an error of only a few percent. Nickel (III) ‘oxide of
about lmg was determined with an error of about 10%.

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

29  Yoshimi MATSUMURA
Determination of Airborne Arsine by Adsorption Sampling
with Synthetic Resin Active Carbon and Graphite
Furnace AAS | |
Industrial Health, 26, 135-146, 1988

Summary Synthetic resin active carbon beads 'were applied to adsorption
sampling of arsine in the air, &nd the accompanying analytical procedures
including desorption of arsenic from the adsorbent and graphite furnace atomic
absorption spectrophotometry to determine desorbed arsenic were studied.

Results showed that active carbon produced f[rom synthetic thermosetiing
resin beads was not contaminated with arsenic, an advantage over -coconut-shell

active carbon. The sampling tube, which was 4mm in inside diameter and
packed with 150mg of the resin active carbon, was able to adsorb arsine at
0.5ppm in 52 of dry air only with negligible breakthrough. The same tube

previously humidified had & lower adsorption capacity:0.5ppm in 4 £ air,
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The adsorbed arsine on the resin active carbon was desorbed to 80% -94% with
2mf or 10mf of 0.01M HNO: solution with or without 10% ethyl alechol
under heat treatment at 75°C for 1h.  Arsenic desorbed into nitric acid
solution was determined by atomic absorption spectrophotometry with pyrocoated
graphite furnace and -electrodeless discharge lamp, and the lower determination
limit of arsenic in the final solution was bng/m! (n=6, CV=0.12).

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

30  Yoshimi MATSUMURA®, Mariko ONO”

and Takashi KOMATSU**

Determination of Airborne Silane by Adsorption Sampling

with Modified Resin Active Carbon and Graphite Furnace

AAS |

Industrial Health, 26, 225-237, 1988

Summdry An adsorption sampling method [for airborne silane was
developed using active carbon made from synthetic thermosetting resin beads,
and an accompanying procedure to determine silane concentration was established.

The resin active carbon had very low silicon contamination (0.31-3.14 g8 g),
and its capacity for adsorbing silane was improved by impregnating sodium

hydroxide up to 20wt.% of the carbon. This sodium hydroxide-impregnated-
active carbon (200mg) had the capacity to adsorb Sppm of silane in 6£ of
air drawn at the rate of 200 m{/min, without breakthrough. To quantify

the silane, the adsorbed silane was desorbed into 4mf of water at 80°C with
more than 90% efficiency, and the final solution of silicate ions in the sodium
hydroxide sclution was analyzed by graphite furnace AAS with a pyrocoated
graphite tube. From the results, adsorption sampling tubes were formed by
packing 200mg and 100mg of the resin active carbon impregnated with sodium
hydroxide as two separate beds in a polyethylene tube of 4mm inside diameter.
The lower limit of silare determination by this method was less than 1ppm
in 14 of air. o '

*National Institute of Industrial Health
21-1, 6-chome, Nagao, Tema-ku, Kawasak: 214, Japan
: **Gastec Corp.
2038, Nippa-cho, Kohoku-ku, Yokohama 223, Japan
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31 Yoshimi MATSUMURA |
Application of Gas Adsorption to Atmospheric
Contamination Measurements

Proceedings of China-Japan-USA Symposium on
Advanced Adsorption Separation Science and Technology,
119-121, Hangzhou, 1988

Summary Applications of gas adsorption and desorption systems to
atmospheric contamination measurements were reviewed on the basis of experimental
results.

Flow adsorption observations of organic vapors carried by niirogen with a
packed bed of active carbon showed that the adsorption breakthrough time
varied with the kind and concentration of the vapor and the coexisting moisture.
The effect of moisture in reducing breakthrough time was strong for hydrophobic
organic vapors such as carbon tetrachloride but weak for alcohols. For
adsorption sampling of organic vapors with a small packed bed of active
carbon, the volume of sampled air should be limited within the breakthrough
volume at the highest concentrations of the sampled vapors and humidity,

The adsorbed organic vapors should be quantitatively desorbed from active
carbon, for which suitable desorbing solvents have been chosen for each orgnic
vVapor. The study indicated that ecarbon disulfide could be recommended for
most kinds of hydrophobic organic vapors, but N,N-dimethylformamide and
some other solvents were best for alcohols, ethers and some other hydrophilic
organic vapors.

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

32  Tsutomu OKUNO
Development of an Instrument to Measure Blue-Light
Radiation
Industrial Health, 26, 55-67, 1988

Summary We have developed an instrument to measure blue-light radiation
(BLR) that conforms to the recommendation of the American Conference of
Governmental Industrial Hygienists (ACGIH). We used a luminance meter as
a base. To remocdel it into an instrument to measure BLR (BLR meter)},
we seclected and combined suitable color glass filters and attached them to the
aperture of the luminance meter. We describe the characteristics of the
developed BLR meter and discuss its fitness for practical use. It was found
that the BLR meter fully satisfies the conditions required for measurement of
BLE and is sufficiently applicable for measurement in general in the workplace.

Practically, with the BLR meter, we determined the BLR levels of the arc
of shiclded metal arc welding of mild steel ané the sun nearly at noon on
a fine day. They were 10.5 and 62.4W/cm?ssr, respectively. Their permissible
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exposure durations would be 9.5 and 1.6 seconds, according to the ACGIH.

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

33  Tsutomu OKUNO
Development of an Instrument to Measure Infrared
Radiation |
Industrial Health, 26, 159-172, 1988

Summary We have developed an instrument to evaluate the infrared
radiation (IRR) witn regard to hazards (cataractogenesis). This instrument
(IRR meter) measures approximately the total irradiance in the wavelength
region of T770-1400nm, referred to hereafter as effective irradiance (EI), The
IRR meter indicates not only momentary EI but ‘also detects, holds and indicates
the maximum EI in any measuring iime. This maximum 1is a most important
factor in evaluating IRR varying with time.

We describe the composition of the IRR meter and its important characteristics,
which were investigated experimentally. It is concluded that the IRR meter
is sufficiently applicable to measuremenis of IRR in the workplace in general,
although some care may be required in individual measurements depending on
measuring conditions or the characteristics of the IRR to be measured.

Practically, with the IRR meter, we determined the levels of IRR from
the shielded metzl arc welding of mild steel and the metal active gas shielded
arc welding of mild steel, The maximum Els at 50cm from the arc were
7.95mW,ecm® and 1.71 mW.” cm?® respectively.

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

34 Norihiko HASEGAWA®, Toshihiro MIYAKE®,
Ersuko SUGAWARA®, Akira FUKUMURA®,
Hiroshi HORI* and Minoru HASHIZUME™*"
Occurrence of Lead Poisoning in Lead Recycling
Foundry
Japanese Journal of Traumatology and Occupational Medicine,
36, No.12, 890-895, 1988

Summary Lead poisoning was found in workers who were engaged in
the recycling process of lead from waste car batteries. The poisoning
supposedly resulted from a long-time exposure to high concentration of lead.
The environmental lead concentration was 0.30 = 1.60 mg/ m* The concentrations
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of lead in blood and urine in nineteen workers were 111.4 *41.5 (range, 70.0-
205.5) pg/df and 187.0 £97.0 (range, 30-385) pg £, respectively;that of J-ALA
in urine was 31.5 £ 31.3 (range, 6.6-140.2) mg”£. In addition, anemia was found
in several cases, Immediately, we insiructed the all workers to wear a dust
protection mask (respirator) and to reduce by one-half the operation that generates
lead of high concentration. At the same time, we took engineering measures
such as installation of enclosure-type hood in order toc minimize environmental
lead. After taking the countermeasures, the air lead concentration decreased
to 0,065 * 1.47 mg,” m®. The decay curve of the lead concentration in the
blood of workers indicated two components. Namely, the lead conceniration
in blood decreased at a half-life rate of T.9month down to 80 ug./dé;the rate
became much slower (18.2M) at the blood lead level below 80 zg.”df. It appeared
that the workers' anemia recovered at the blood lead level approximately below 70
ng de, Similarly, urinary delta-aminolevulinic acid excretion began to rise at
the blood lead concentration of 40 pg./dé,

* Chubu Rosai Hospital, Minato-ku, Nagova 455

" Department of Human Environmental Engineering, National Institute of
Industrial Health, 6-21-1, Nogao, Tama-ku, Kawasuki-214, Japan
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