FEREFR S TP

i R

Annual Report
of
National Institute of Industrial Health
1996

NATIONAL INSTITUTE OF INDUSTRIAL HEALTH

77 B8 i SRR SR A i ST




(Contents)
I % ?% D ﬂ % ............................................................................................. 5
I E]: %‘g g]ﬁ ﬁ $E %:. .................................................... 8
1. LC/MSIEB2ZVF a4 FAFTORET (2) rerrrerarrerriiie 8
2. TEREANIG OB IR g,
— RPAF 2T 3 vPEIR, R oV F Y - VR L BRR RN —— e 8
3. ZANBHERMEOHBEEEE (3)
— RAREE DA E BRI R L E VB e 8
4, Bl v P ORPFVEVREFHEONH ) XA ERET R b L ADFEE
—ERRRELEBMEZME . e e 9
5. EEHTPDHEAR CRHADHEA-SOAMTHEDRRES oo, 9
6. BEX~rvoNEHaEEIT - BEERE (1D
DHABGEEERCER T ORI 7 2 — L7 § &/ —— v 9
7. B¥~ voyEHEE LT - R (10D
T D IR AMEREEIR & [T ——— -vevrenrrrrrmrmmerrrrrnrer st 10
8. FEHEIEIEIREAETHEEEL vt 10
9. HPLC-ECDHE I X BFRBVMA (S == w2 FIER) DAYHT  covereerreremrenii, 11
10. Rk & U2 SEaEEIOT T 5 MZENXIG & 128 » LEKEH OFMEZET) oo 11
11, B0ELERRRICE > THEPBEEEIHDEIT (1) e, 11
12, SREEEE A SEAIMEHEERIGIC IE G R v 12
13. BIFEEE OB D RIETETIZ BT BTHYE - oorerrrecrreramrrte e 12
14, BOWFEBEOSTEE., fFERE,. HEMENS vARBRIFTEE 13
15, AV YRBIZHTE5y bOHBREIBEFIEITDINT oo 18
16, EREQVE2—9DA YIS v aVEBEBINDT, IH R o, 18
17. #5 2SR S TIEEIoFRic e U IEHECRHEICBI T 3858 e . 14
18, BBEiREEELEDONERD O L3 FORIRERL e, i4
19, BSCEEREEEORIE « GHERERE & BT XBIETEL e 14
20, BSEBOERICET B IRk = MHFE e, Cerisresrseriiasaa 15
91, BRSNS LT OEREIE AN R OEIRE e 15
09, FHELEREAE NFET HRIERRETE  coooerreeeeerteaeenrer e 15
08, FHELMEREEEE ) ds 1 2 R A DR A b B OFEFETER]  rvvreereremrerenss, 16
24. WBIERREREE (50Hz) A5 M RMMMBAIAD ¥ 4 15 4 YEEEIRETRE e 16
25. FEERGRIE A~V b BBRMOB X IS5 X 55
—:@ﬁ&%ﬁ%ﬁﬂ—t’ v —-lTBT 5gﬁ§¥ ....................................... eennesanneeees 17
2. N bF LBl s BEEACRS JCABEREROTMLWERBOLLEL e 17
27. EK%P&NIOSHW%T@EK k lngﬁﬁ;i%@ﬁﬁ% ......................................................... 17
98, BUELMAENE B OMEIRIC I G BER]  «oooorrrrenrrre e 18



29.
30.
3L
32.

33
34,
35,
36,
37,
38,
39,
40,
41,
42.
43,
44,
45.
46.

47.
48.
49
50.
51.
52.
53.
4.

b5,

56.

7.

58.

39,
60.

Ez&ﬁ%@ﬂﬁﬁ%@z}, I/X;{;J-Mﬁgla:j/rj,r/\‘/\y ....................................... 18

HEAEMTE D 72 0> DL — 2 DFYFLRIL  wovvvereveseresmrsnmissrnisninssnnnsissasnnss e, 18
NN BFIHAEANENMEEDI DDA Y ZINASNL AT T U ATF L o 19
ABLT D BB EEP 0 EHRIZEL
—— BEER - LR - (BIREADEERIIE —— e 19
B L WES e VR O R A EH DR REBIEEIT DT e 20
Q- FOET T Y DRERFIRETIT D UNT eorvrrerrersarseneranternttr et seee 20
RABEREIC & 2 AR QR EEIURIT DU T reeerereetreerrtetr e 20
FET I L) KRR L A~ LIS S DRER (1) e 21
REFNLS 7317 vIBORFERIELOE E RIS DFEIE  creoceeereerernaa. 21
HIRBIRAEE LCOMBEF TS 7 3/ L7 ) VRO~ A BEIEE S OB oo 22
PERMERHEE T Lo /N f o BT erere i eee e e e e e e s a et e st 29
HEBRTRIE I IS 1 AAHMETR  covevrme i 29
(LS DA ORREE I & BT BEEP 4 5 0 DEAL  woevrrrerrersnseninsnssesresreaseans 93
MBI & MRERERTSIE DHEME - veroverreemre e et e 23
TS EE T T & B R R S D AR ALSEBUARAT  -eeeereeroreererermmennntncn e 24
ChAR R T ST B O R S B MRS DZE(L,  cveereveeemrreemee et 24
PRI (B - R RABE: LTOREMRE RS Ya— b e 24
HERF~OBBL L5 RFYBOT0 7 74 ) v 7
 MESPEIEAE DI A ———  erereeesre e e et 95
(LW & 5 AR O RYRIIEE — KL F VORIRIIEH —— oo 2
EYREEE =5 ) v FIREE LD S S REBIEEMRETRBOBUT e 25
FLBIREBE M A Y OFF A4 VIEETOFRERLBERE DB oo 26
EhASOFAtas vIIA, BETFOBEEE DI oovererrverrmrrreeerrininen 26
He b b 2 B K EBE T RIBOHE]  -orveeerrerseree e 26
BRI M2 S TR YE O B TR O PIFEITBAT BIZE (1) overversennerss 27
K IMBERTIC 2513 BATHEN T A VIGRE  correrrerermerrmrrmeamereen et et 97
T AN RO L AR R
(1) TRANZAMREHHEO X 3 7 JF— /gl e 97
T A2 MR O R
(2) oy hﬁ%ﬂ&ﬁ%@BALF@LDH&%@\&y;{’y% ................................. 28
7 A2 R O AL IR
(3) 59 FEBEMRSBOBALFMIAATHDZE(L,  rorrerrrerererermeamrerareninenes 98
T AN RO
(4) 5w P SEPIHREES OFTEEERTIIRET  c-orvereeerrrrrerrerorreerre e 29
T AN b REBUHEOEREE
(5) SEMIEHED ) V' F = AFEHEIC BUE T BB covvereree e 99
MHKRERR T v M 2B BT » VRBEE o 99
FI R T 5L F— VB L VBILEIEDEIZ LR -oorervererrrerimniens 10

— 92—



61.
62,
63.
64.
65,
66.
67.
68.

69.

70.
7L
T2.
73.
74,
75.
76.
1.
78.
79.
80.
81.
82.
83.

84.
85.
86.
87.
88,
89,
90,
a1,

92,
93.
94.

TSR O PR I B B I RAR DS oo 30
HEHEAR I A DT EE DS wrvvrrrrrrrrrsrrr i s e 30
TEEEHIE L U T ORBAIDMEFE (3) rrrrrerrerrrrrennnns OO 31
< 7 ZB|B D subcapsular cell hyperplasia oo 31
IQI =Y ROEHMEFIERT  coorrerreermmriniimiii s 32
(S B EERSE DA ARFEBRER  ooereermrs s 32
EREE BRI ARETER & A 7 A covevrnriii e 32
FBARETIRIMR T — & ~— 2 OHE (3)

HHE ) — 5 ADBIFHE (M D] wrrvremremrrreriiostsinis et ssas e et 33
CFWE & ol EIRR L 3 2 FHRF BT 2 KEHEERNE O

T Z N RAE (3 ereeereereen et et 33
FHLSBEE TR EREMEREIERED 7 — 7 X Rl oo 33
FEEMET I B 17 B B R B ORI A ICEIT BTG () e 34
EEFFWWW R — U OFFIRILDAIHT  crereerer 34
VPEBIEAIEO TR TR EFEREE -, 34
INE AEE—”&%%'UD%TE .................................................................................... 35
FEREEREALD E 5L (D) cvveererrernrinanie ettt 35
KBS LD L vEB LU 2 L VEEOEMEGRIZ X B e, 35
ERBRBEHE I BT 52 v+ - ZROA—BLRBHESHEEDBRET oo 36
VREEETND 1 -7 O F 7 00 Y DAMTEE cvererermrrmanrnennt e 36
FEBHBEED S L 2 Lm0 @ ¥ cerereerree e e 37
FAZ7 7 rHEEBRECET S 1-Bromopropane FREE  cevevrremrreni 37
BEAL S F V0 A LMD F U9 ALY OSRIER e et 37
T TEYTYVEEBWEAAYF » /R IVEVYHFORERE e 37
WFHIRE R D5 Eifa L ic B4 2 3R - TH9E

—— BHEHENCE A B D AT DN T —— rerereriai i 38
HHERSIN O BB T ST & B MM R OSRRIER oo 38
B AN TR OEEEE DR T OBIRICT BHFZE oo 39
LERN S DAL & O BRI D O LA O F OEEEED o vvrvrrererrnrrresinersninnnns 39
Y U DI OTASNNIE & 2 ERAFIC S T BIEHBEDP e 39
SRR ICB T DA » FEFL o 40
BiCLA=REBABCAL LTOBRELER CALBIEZ 70 VL . 40
T O VTR TBIE Y M A YYD — OFEMERE e 40
HTHIRES OB B 53 - Ui

—— FFENCE S IRT DIITE « 3T ———  covrereremrersi 41
DIEL OTEEIC L B 754 v & — OEREIER[E  -vrerverreremerremimmaner e 41
BIEE DN 351 BRIREL  eeeoreerrreres R 41
VEREHIE I B 2 ERTHHE & & O overeeeeenes et emaiteaii et rea e et taay 42



= < 2 H

95, EABIDF —/¢— 7 — FlzEiF 3 20— NOHEHIESE KU ESBREE

%4%{ Fm S DEEI L BEZEE SETTVIPPIPIID 49
96. MR DT < B S 5 302 » BT
MRS TIRIC B AR O TR EEREHEL - orrrerrrerrerrerere s e e 42
97. BRI OSEESTLE DBMIBICBIT BHFEE (8)  crevcrrrersremrmrre e ee s 43
98. L — VIEATEMMIC B 3 ENOHERRUEIHREENE e, 43
99. FRALIEATIC & B LI U A ORIFEATTHETL oo 43
100. v —+-AIEMLERFERE PTVE) ZBRVIRFEER 7 — FROAZEOR WAL
ﬁﬁﬁﬂy —_ ‘/GDQZH‘E .......................................................................................... 44
W gz T R LT T LR R PP PP T P TPTEP LI P LL PP PPPPRPRPRPIIPE 45
BB L O T T e 79
R HE OB J B 73
E&F\ 5}‘% ............................................................................................. 75
(1) &% = LTI T P TP PE P PR P TR PP PP PR 75
(2) ¥ T P S PP P 76
(3) H O P P 77
Synopses in Englishe s eres et 82
1. SEnior SELAffg «rerercerreassrarerrniaraeeeninitiarasaeaesiaiasreareras s ranioiaaaaarannns eveieaeeren 89
9 List of Titles of Researches in 1995 - e et an e ene 84
3. Collected Absiracts from the Publications in 1995 ««reererrermrerrsrrrmmsrsnnne, 94



I %2 B 0o #H =

LWIRAT R RER. HEBEEICET T 2 HEEEER . YEOER. (LFNER. T35 - HANE
D24 IC b i DB IR & LR R, BROBHICE LT, BB GHORER 5~ R
2D o oMEERITLTER, T Ih b DBERNOHT. REFFM. HEBED, > ORELEOHEDHE
SN RUTh b DEKIC X 2 [ETEE DRRIA & RIS Rk oS 0 KBTI TR 3 ~ %
EfT->TENREIATH D, THSHEEICBY 2HABELEROELFH LEHLZ EDTRILL, 20
SR BRI @O TH B, T TRBEERND,

K 8 SEEE IR & U HEIRIB O RRIEEER I @, EREORWIEELRVWHBRMS TRE
TN AMEMER F LR, VDTS X 2EEE, SEE RS, 25, 84, aTEROFRABES . B
HHWEZ I S IRER URE., TRRIEOWEN - 2 V¥ - offt, [EFPWEE LT, 7XANA b, TAN
R EEME, SRR T, ATERERIT. v 7Y 7 o VB, Ao R, TER(LT & v, DRBIEE
ESIEE, 8h, NF VT A, PV, M SowzFLY, FRIIOooIF LY, FaORA,
POEEILIR . KIEMERER. 2 —Toe7o v, 1—TuE7rny £V —BERE, KEA
FNEBEIFOoN 5,

PEEEEM, MEMER F v ARBEET 3L UTiR. EEAH0EERESMcAVWEsiEEE LT,
RefAFa—-n7 3y, avsd /- Eaitg, Wgho vy v — VIRE OERATIE 2 E b, i
EANBHERE., BERREESEC LT, EEEHE O S OBER U REIROBFEELH~EH
WAMRZER T, FRBMEER b LV ARBEROMFA, BAREEDOR b VAHUTEIE S 1 74 vy,
ANEFEED I DDA v F N~V RTT VAT LOHEEFHEHEB TS L cRBEWEET - . fEERH
~OXUOTHEE L TEERSEROWER IR, OFRMHREDO > TH 525, B FEOEMER, fEERN
fl BEME NS v ARRETEELE MIC oW TERNIEHN, BOFENEEORERE O &, E
¥(0BoR ELESTHE T EERBELMIC Ui, $BEENEEEORELFERT > LW UEREKHAE
TV, EIROEEIZS>WTE { DREAE,

VDT{EIc K ZHBEABRSDWTRILET7 59 PARAF 4 A7 VA OEHBEMLTED, 208
BEESHEE S - T, ABTES K CIEEEH Lo, BFMNRELZZ 2D 3 HRZEDD
DH 5, ‘

BIEFE RIS & 2 BELECRBRELOHEL S h, ML TR e FRAGMBEZEDO S 1 + 4
A VEEEMALEMECIERBIC L OB 3 AR T 3HMEEEH, £ METREE, A3 b=
YREICHT AEBORI Lo0ob 3, BERAEKSC & 3 REREBORE > VTR, TR FELKE
FICHIEBREEIA L, ERERE L ~VEESHIT AMEETS>FETH 3,

FINIC D W R YA o REEEE L AV, WERRIE & AN - LENSEORHED. HhEL
BINRBIC X » THET AR OERNFET. KESESORBETOMTEETV. L DEHEEDS
WHBERBEELIE TN KRR EREL TV 2,

T 5 RHTAOHBEL F OB GRS D BBAEA TS o, SEELIB W% 8 TR
ADOBE « (BRI 2 IRTORTE » 247 » FM ATV, FEEHOAHEHES T Ui, fih, BER
BhicowTiRE L OFEMRRN O 2RI TV A, SEHRIROF IR ICRRE & 4 2 FF £
Ltisdi 7R Lo



TANZMZDOWTIRMRRE L TR T NE RIS, BEEOHEEERU/NIREER B 3
T AN b REETREEORRETCET 2 BN TRANR 2T - & A, HUBOBMEXEETHRE
EFRVWEL, BHERO 7 AR+ & DORJBEERET BHEEE L, BT 7 AR MUK
DT, FRHESERZETETHTH 24, ThOo0FEEH - U +A ML TS L BEHICE

S5NTWV5, YK TR, RBERTE X 3 EFEEOFTIT BT 2R LRI HED, &< DR
REETVE, SEEORREE L TR, £ T1EE TIRANKAOIEHO SRR AIESEHE D+ »
5248 )¥-va YEFRTWY, TON 5 BEOFAREESHIEL fo EEREFNE LTiR, 28K
b7 % v 4 2h—EZBLF & YERIRKIF O 7 v » RENBES % OBALFROLDH, BEH. Mg
ECBAS pUENS N, A—ETH - ToMEIRTH s T LI L D BEMNREHT B &R L, M
FREAMAT R T SRR IR R F & v it X B3 REEERM Ui,

WHERI A DY E IR % 7 D IS S IRREE TR IC & B RHEMTTE S ORI DRI 7S B 21TV
S OEAFETE L ME S B 3 AWNMRE B, F cHMEE OBHTR OB O ED
FEE O it Bicvic, TEMEB OB TFEAME I X 3 EEB LU 1 XHIE, bk L-T
i L 7ohi o XEEHT i X 3R, 3L XBaTric & 22RO S 2 TWERLHMRE/ 1, %
FIMERSVEL S T » MBI YL ¥ v ERB S EFERE I VEVREOIHERMET & itk D
WhHEs b EAHE LK,

ZOfth, BB LA L LT, BRI TFRAOIGEBOEFNTOBMOEE., v A
W DOHRASITEEIC & B EBRCEAROMEORIT., 73/ o vRTFIRNETE Iy b1 v EY
U v — OIERMEREOMRIT. i~ 2 7 RRAFMEL L TOEBOIMEL G 7 0 VL OPFESEHNITHh
i,

o0 Tk, BREBEETHIRPFNS 7 I/ L7 ) YBBIEEORIEEMEORME, MEFVSy 7
307 VEEE~AREBECBE,. FAST I LT ) YERAKBREST &~ AR EO RS
oI, THELBI VTR, EWFHNT, ) v IREL LY D 2 ELBIEEEETREOMR
v A S 0F 34 VBETOREFEEBOMIFA., A ¥ 0F 4 24 VBETORSGEAOPFTZT- 10
FER(b/NF Y A GBEERME L L TREOMEER -~ T A DT, ftho/ 7+ Yy 2{LEWh 5 0455
EREDORFEEHED 2.

wznomf@fzzﬁﬁuﬁﬁévzh@ﬁ@&ﬁm&ﬁmﬁ%\&mx%wmmﬁmﬁm%ﬁ&t

B, —BRILRFDESRTEORIT 21T » fo

BFRERIC2VWTR ] — 7070y OSIMRUERBREMEEREF L. 2 -7 oE T oY OREFE
WASHEZ W AL DIC Ui, FSHRA TRERENICHEASER T E L ERIERORHIER D
Mz, FLOEREVEFVERV 2HE, BHEBEREZIET 2 5EC L - TRITHED 7,

{CFHE o X R O MR L FROMRIT. SRR RRERS O MR E R R R D 2L, MR TRE IR
BB (FE. IR ~oFMHEEERUT ITEEN TS (ERCED S, £{ OFRATMAES
foo EREEFMEC X IRFHED 07 74 ) 7, FEREBCHT 2HEEE RGO RREEH
B L. RES o bokEbiThbh/,

EEREUEICMTAMEL LT, EAEEOF —t— 7 — FitB ) 3 BRES & EHEEB R
MH. FEABER oM & [FLOBFRICET 23T, v —F —AR{LEGR R X 2R8E7 — FEO/ZO
B ABSKHR Y 8 — v OFFFTEMRTTh N, BEEBRRER . £l = 4 2BIREF| OReIE, HHRSL
DEF ML, ERREEE T 2T EEICHEL /.

—5—



WUHERRICBY 27— & —~—AOHWEE, FEEEA Y VF vy v -5 RO, {LFWHE L O
2ERET 2HERECHET 5 REREENEO 7 — 5 ~— b, FEHREEEEICED  ERFHER
FROF— 7 ~N— 2 EEAED Shio, FEREETRC BT 2 EREENH ORE, EREFROTT
FEHWWW~— J OFHRRO AT biTh i, '

HBEEROHEAED T, &M - fTHI = — FOBWRBIFEEEMLEEL T/ LIATH S
SERE 8 EEREICTT - BB D 7 — < Z PO D TH - 1o,

. BERTRYERER 7 « V5 — OREN A BHEMNEOFTN S E AT 20K
. FOSTEEREE O I EEEN T E B 2 T

. CESHOKFE LAY OEEERRE R 7 A BT 55158

. WEBBEEELE OBRAYOBRAREIC L 3EREEOTMHEICIT 2K

. BERCRETREBRE AR EETFE ORI E T 2R

. RIS U ik E s TR OB O ic & 5 BB OB

. BBy LEFICEET S5

. BEEMAERITIc 81 2 B EF RO ICB T 2 TR

. BRI B A SRR O

FPD (Flat Panel Display) KBiFdba—vv s 7727 5 — BT 555K

«© o -1 O N s W o T
4

—
=



oI B %

1. LC/MSIC&B3aIF a4 RO (2)

EREE DB EE S FfsED 12 LT
R 2 L F S~ VREE VT WS, & T 55, £k
NTIWF V= idanF s EHEIERT s &M
WEShTEY, Wb L7/ Y BEICHT 28812
LB SATIRE L, 227, Bl LT il
BEORMLRAEES LTOBREEZRFET s bic, &
FHFOHELC/MSIELBIVF V=, aLs T VER
BEER (—HEOEHTFO—RAERER) L, &8
ST CERER U o B AR A S RS R A8, &
DR, BERAISZ BT 1E LT248) k20T
AMYT 30 5B HDAM 9 :00% TOM. # 3 RERERIRG
T B LZEE L& T A, ILF VY TRTH
BRFIZ D » & bEWEER L. il bEER I THEL

2. FXEHRKHOE

RETHIS R O s

= K £ —<F K W F
BB H—AF4 7y ) RE52HB, T/, BERA
2% BF1E, LT18) oW TR L /2 8 Bfkic
ST aINFVS Y S aNF A ERR IS, B
2.5-55%RL, WAL BRI TZOhMLER
TEHUEEMEARB S Lz, E 5, BERTAREELEL
0 W TR MIIEER ORI RIS L ioRiE0 2 v F /-
NVREERIE LI & T AP TRIFNZ ER, Bk
THRYMEARASER YD St S, 27V v aiF S —
Wi R 5 B X 5 IR E o MR Ic o W TR,
HRFE, ZERSHE o HRETFM~OERAIEEL 5
1. o ICFEHTRNANELELN S,
(BE AAFEEHERERETE)

—RAFa—nA7 3 vHEE, R o VT — VB SRR RS TE ——
=R E —H KB F-BE B AN K JIFFH X R CREEEEHFER

YERANR B o 2 £ BB L ERNICHNT 5 5
ELT, FEZFORERIVERA T2 -7 3 v 2N
7 = VHEiER, B o VS - VR TR R -
TWa, —H. B EEASH, GFNE 2 F vt
ERMICGTHIT 2 v 272 6B A LNTWE, TR,
O EEEED TOBEMI. N1 &y, R+
LbR). N2 GELA/#BiA%). Pl (BU /&80,
R (@) o< r ) 22 LTHRENZLEDTH
%, ZTTHME, BHEEFCHAS L AMEEES &
UREKth D v & » OiSE Ot o it T 2709
iy BEBTLARBIE2WT LITOMBERERIENT
T - 1Ba. BLUIMOMEREEZRE (DR%S

3. BEANERRBEOCHBEERE (3)

— RIREFOHE SRR L E vE —
Ak BE F=Z R £ —-F

BANBERBEOHWAELAL M T SHN T,
EFAEEEA S — 2 OEAB L OB > W TAERGE
B LTY., FOREO—RET TIREE i, &

90dB (C)) BT, BABATITU »iFAK2 VT
A Lo FEREDICEIMB ORIE. 1ERENTE THRE.
WERCEREN. EREE (ARERL S~ oFEA%R L, &
B, FER Ly va vENSE L, 5 FORBEES,
2y v VTRt TORE. Rth/ AT LY
VBIU =y B EFEPEEIC L 2 LRHS
FTLLHSHTRU» -, ReFE7 Fr+ ) vHEitE
i IR L UMBEE B O TN L, &
FERAT LA ANL 0BT e 2. AE
GER U & ~ERARGEEEB THNL, BEERRKHT
MU XOHHEMEERL . BiE< b )2 XEDB
B> WT BT T 5,

B X B B T <z CERSBEARSHIH)
FEEREBLTE (21595, P08 oW TORE
B ARIREORR S 73— 0T 2 v R AR O
HizowTs L,

— 8 —



TENR ORI 2 328 (H8h 9178, &EH1T- 9
W) TEHFE L. REHRETH NTRBEE & 5 2 &0 T
B, FHEBORYICHEY 2 RIENMREERE LS
L0 T H » foo IRIRO KRR 40T 0 Hide © 5 I
HFWEE TIAH LI, o4 RS R bEih - 12,
O, WEEOLRE | IR L s, RiRic
BHETHHEOE L WETSE LD 5Nl, ik, R

(2-60) A Fa2—07 3 YEBIKAER (02-6 1)
DIEE D@D o fohd, BHEBREFORIEMRE & RP7 KL
FUVYEBEU/ T FL+) vEBEORICEEOMEY
B S o tee Ui - T, BEhoRIRIZEE0SFE
HETH-Td. HFENCHHODIWRIEE S~ THD,
HEEBERRcEY &EL OND, (EesEAFEEYS
Fe&k, B, 51(1). 177, 1996)

4. SZ v PORPARINEVEEEZHEOEB U ZLICRIBZTRA M AOBE

BERBEOVE

EHRP LT OR ) XA OMBEEE, X b1
ADOBEOIESIR LN S hicT 2 HNT. BEs b
LEET v FROVWTRERETROBYE S RhH 7
A—NTIvBIYarFaRFo Ly BEELR,

4 EE TR ARIGERESG: (820055 T
THRE L 8k GhEl) WKYS » b LU23 A
() Fo v ritonWT, BEREN 3 AM. RZEd
3 HE. BXURERI OE. SHEFRAEE Y+ —T
FEHRANEL. ABERhsFI -7 vEXIU2
NFarRyFovEHPLCHEETHE Lz, RAsr e
VBRI VT F= Yy TRb LI, ZORR, ST v

EOE B F=E Kk = —

bTREET  MCANT, BERLRDPT FLF Y v
BOWAE Y & 0ERUMAHRW SARCHEE LT,
MEIC & OBE V) X & QN EAZE(LT 2T S
B, /o, BERBILOEHELERzVFIRF0
YEBHEML . CoWEMEERs » ~ TIERMD
B ofots, SlS » P TREBPERELTEL. &
B2 v FTHEES v FicHSTR P LR BIER
BEFLTOEEEEEYS 2, U, CoOEEtcs
FBEERRICT RN T, 5 v b2 EEEBEAHTIEE L.
EROREREEETT > 7 HEKRICOWTRERTS
%o (BIOMHABEERESLARETE)

5. MEFRFPDHEAR URARDHEA-SOSITHEDRS

DHEA (Fe Fuxz 7 vy FoRFev). BERAT
ERLEHNXNZIEREAF oL FrLE vyO—ET
B, FOEBEHII 2O TILRFEHOE AL,
DHEAWHIHC & - TR T 3 T & BEISN T B 45,
FAE, DHEAMS R b v Rz & o THIRR S 5 oM A
ENTED, EENTORBENHOR 704 Firey
REXTHVELEZF T HLOAFLRANT A —5 —
ELTHFEs LTV S, BIEHESTVAARERELEL

" K R Zz-E B B Z-FE K B F
T, 944 LTSk B3MPXIZERGDH
EA-SOREMETH D, BALX L OB THMEL HFEE
FE WY, RER SRR O, Sk o
M3 7 4 —EROWERIEREOMLEEEL B E
Tt HAEFBHBLS Y vIFITHZ S v rE R
FYTTS Y v FBHPLCTHITT 3 FEEIC T,
RIGGEER U4 4 2R 2EkhT5 %,

6. BETOFHEEEME - BEHREE (1)

R#ERESRVRYHAFI—-ILT IV

i B OH-ELR BHEFE B R X Kk E R

BRI R b L RSE L, HEFMLEVERS
SEVWEEISNSY, H¥iwrEuRs LABERE
W, £ TERBEERTHOMEL, O, HEE

RO EBREAER X A2HEAEOME « BfME~0
HEAFR Db Ic, 9BEILA ~12H 75 o s sl
DEFE~ /814 (22~605%) 2WHEELTHELA,

—g—



TUEEEE ., S eRRCET Ty - o fE
Fh O ORECEREEE - BBR TRORP A 72 -7
3 VHIGE - BESK T B o REHETRERMERER (RSA)
BURHENEORETS 5, HBhOOHERERILR
BEHEMAEER Wi, RBpFo -7 I vEDH
EIC IHEFER T IO 2 RIRZEH W,

R 73— A7 3 vEERISHIE L RBELRET
MEARL &, R, A7 FLF ) v EiEOIEBESED
S, HEROFHELMARTIHERERR N, -
fohs, 10088, Gafi o E# e v IRRBE SN,

{EEh o FEORECESENE (200 30, 40, 50fO T
EWEEEEWBIIC /M 7o & S 0HBR TIRORSEED
RSARUINF & OB T X, DEBOBEVE . RSA
WK T 2 A A, IURIBIE S < B3 EmER L7,
A RCER T A AR I HIE T & 2R A
B, OB ERR A7 FLF Y v EMNENT &
5 BES . ) B MBEEOREIE L LT, Ll
FREATHLEELONE, OB SEHFMNH
BEBHRSA, MEFOBRBIECHBEE5A TV
TIREMEAURIE & i, (BTIEERHERLRETE)

7. B UofBHaBLIME - BEGERRE (1D

H s O PR AR AR & E

=R - EAK B-W

HERICB S 2 HUEHOBEBE~OEEELHRD
fediz, 8] (1) &6 CHE O o MR oFR
TEERR « E « NEERB~DBEERE « L, ™
AR LRSS R e O fRiE L B A T D
oo FEBERIE, FEMRER =0 (EHZE
HTHORDLETORE) +EENE 2 TR L,
B R B & 250~T2H OIcd - 7z, &
FER4E (20, 30, 40, 50MR) RIS A T e
IS o/ Wi~ T, FRES EREE, RESE
ERRE L U Tl s REEO 21T - 7.
R MR DA L & AT R E S FD L, il

8. EHFBERIEEIR &L LR

5 5 &
BHFICE->THERCENIEBOFWHEEAD LT
FEERIED & A TRt o bR 2RI LT VWA D
RZBAOARTEIEREETH S, AR T, EHO
B BAELL & e HENIE I & OB AT < B, Fhk 8 &
EIERBSREOEE~ v TIE AR & L TEERST
FEDEFOCABRER L 5<%, £OEELFHIE
MR METR S R B HEEE & OMBE BRI Ui,
MGG & OB T IR, 2 TOERESHE RN
Ho ¥ (BREF33) ORABEMNERNHOZH
HANTEEICED - 1o, BERERETEEEL OBET

R S - AN

B R &k E R
R DN & D - 1o WHEFIME 12565 5 SRR
OB 20~40S TR/ & bo o 7285, 50T IR RIFEIRE
OUEEHRITIT 2 ERE D 2 WIT X THEILEP » 12
I b R F o - LR 40 TR B O A E AL I R
DFNICHENTERICEL . R TRERHIHNI v 2
Fo— VEERTH TSR REEARE S i, M
FlOREFEAB & LTRMEBLAEA L2V, BIE. &
IV RFo—AMENHENOERETFTH . AREOCHE
B B RHIA40, S0ROMIBIIoBRET 2 LT
WA EERBTEEELLNS,

(BTOM AR ER2RARTE)

B OH-X k B R
3. SO T IHOFRATHHOI LA F o~ IENRFAL
ELBEOENHRTHERCE, o7, F0TIH
(EREFORH ORAFOBHORHVMA (=N
2 vEAE H, HVA (kes=) VB BARAE
LEO#NICLNTERIED 1o VM A3 RMEE
ZOEENBEORBMEY,. HVAR K- vEORH
EHTH B, TOXIICHEBRERIGES O EBREIERICE
@hEZ, FOEFOARERIERGEREEBIEOE
{bEETWEEEIOND,



9. HPLC-ECDEIZL BEFEVMA (S=Ib7 v FIVEE) O

Ee2AXx #H-F B & =-F
TR E MM T 2 L EASNBRB/ LT F L

FIv, TELF) YOFERBHERVMATH D, *
DFETHEERIR VT R LY v, T RLF U v OEE
KRS 5 2 ESFRlsN B, 2 THBSOEEFTMN
EEEPSZHINCIT S YO —FRE L TRPVMAIZ
HHL, roMFEEEREBC TR L7,

AR FRREHPLCIcEZEEA L, ODSH 5 &
TVMAZGHEE, ECDTRIE L/, VMARBE L ©—
7 DR EOMOEHEE. MTOFHK L b BIF o
Bo, AF3—T 3 vl & B L TRgERRLE
WEe BB E LU WES, RES LT Ui,

EBc k BRBEVMAE VT FL+ 0 v, T RLF

i KE-A & B A
) v HRHBOELETHIICRET Lt s 2 5. VMAD
BEIFELR / LT FLF Y v, TRLFD 2 EDHPP
B, NS WC EMRES NI, B OHEPOFED
2M oy FRTHELIEEE. VMAL /L7 F LT )
Y4+T FLd ) roficid, FESIEOHBENA N,
i, /7 Fd ) vy EOBENT KL+ ok~
Tl ofe, BlLEOERL SRPVMAL /L7 F L b
Jv. T FLF Yy OBRRE SRS S O JLER T i3
R TNBEL 2 b0, @ENTRETRRE—HK
TEHEEZ OGN ko THRERBBEOAHMicH
HThadl hHFsN 3,

(BTE BEREREEELRETE)

10. AARELUVERESRHICT IWERIG EERR - MEHEEOFHRIEE

TFEFRROZF L WISE « MEEEEL S0 ATHES
TERRECHIE L L 2 BN EEAROCETELRITT 3
B8TC, HROAEEOEERART Q1~315%) %4t
RICLT, HEFE (8~9H) &4% (1~3H) &, £
HE30°C (REMHREL40%) 40~605RREE Lk, BT
IR (5 CORKICTIEZE 102 MERE. n=10) &
LHHIER (10°COoEK K | BHLEE2R%B, n=21)
5T -7, BERBHIOER., ERNEHRRISAE IR
RMESHATVB RS RBHBUR SN o1z, T
FHERIGORAINE. LS - SRR ORKHEHN
Wb IS 2 (23R S NI h o Foo RERSHIDEER.,
SEGHGBE LT RSRBIEC IEHLBHEZRAS
N ot L L, BHREINS SIEBITT 52RGRE

= B B —
BRETE, EFRLBV T, FREROETIEMDN /R
AEFEE R OMIEAA, [IEPRA IS OBEIIE A
INT, BB EARROERE OBRESEHES L, Bl
Do, RO EARE - fEmahic, OEFlcResg~
O WEERTIBIT N U TRACHHM: o BIGHZE(bhsd ©
EREZOAHEPLENEESRRE NS, DLXFiIcH
3 CofEotEiz. 1BP (EEEYFEEHE)
D4 ST FMERE & 5 5, OELREBNIERE
NEAEHTRAREB L TH < &, FFAHERGOEE
ZRMRETES, o, ARETREOCLEBEIL O
% DA « LEFBREOETE b/HE VL, (WEO—
| HT0MEEEEEYS, MEESRELN Y TRE)

M. BYEBLEARBICL > TETIEESBOET (1)

£ [

W - BHEENEEORMBEED—i, HHOoEHK

ALEEROBEMNL WHIBEZOKREL - >OIERE
&M T AN S 2, TOX D WHEEL
THROBESNAEERBI L » TEFEAGRDEN
FRERE—REY A 2 DB FIOWT IR, TEHE
B ENRTE O, BITOBAIELOHARERE (AC
GIH. 1SO. HFEEREFER) b, Cok>UHE
EroD 0 ERMTRNSEENG, FFRTE. B

—-ih B O B CEEEmAEERRERE Y5 —)
VIR LESRBOMNESZHO ML, BT TOEE—
WA 7 LD B D HEREd s EHEN 285200,
ISOTIREENTHWAREBERESRM (DL Emin) A
TIRVELESRE L B E T 2 £ AaE oY 8
B, MELSEERAIOZEEMRE LT, FiBNTC
(RESRME) &5°C (EHEN ~oRBE1HT R
Hicd@BlFo@0R LI, HERE2I L3 E, OFER
BE (EEEER 3. RRRtTET. Bgs#ct



FAEBDIEL M, EHER. BERE. REBRT E DR
(REIZREBEEE RS ATHET LET . OIIES.
TSR ERL, BERGTTHB LY, REORD
WLz X D L. —F DEETRIToRHR, Be
ZHETRRR0EHTF 27 b OEIN gD b h, Fl
TR TEB OB HRE S s, @RISR « AU

12, BT ENESMENRRRIGCRETEE
B F —-k & BT GUHIRE

BSTER T, PR LEOFURHI DB A PIRHH
MR ECEHNEL ., BBEPRKE. KR
polyneuropahy % & D EHEERED &1 5§, FHE
KiG& LTE S5 MF ERPFROHEENEFE b
k59, — A TFHE LMBRERT OGENICNE L T
TP & L TG IMEIREIE (C 1T VD) H58
HeNEDT, TOHGAEENERERITL, CIV
DoRIGEEOBEAM - BAREL % &/ 5 FHREH
ST BT L, MREEOETENEZFHET 2 ET
HRGERERLT 2 %25, —F, HECI VDR
B, SO & ERImEEOF MRS E LTOoSHE S
F. BRI S R IE TR R AR O R PR AR S
e LToEHEMEHEATWS, CI VDORIEK

13, BEREOEHMEEDHIERE T SBR

MEREEO B 2 S hIc T A o i, BEGER
(Fosr—F) 2EL LT, KO X5 ETHFE IR
545 5 ¥ E1IEEER LI IRET-TEL
1) HROHHE &, 2) EHINAIEEHONE, 3)
PrEAEERE o o — F & WS ER~ZE T B HE, 4)
AEEIES QMG (—o OXRICHEEIICERT ).
5) EME. 6) MEEE), AWM Cd. FEER kS,
T D DFESEEO T & ORBEL R b IENIC & - THE
22iF, EHRZHRVOLEEL EOEEHE & 205
ROBERAEEZH-B LN S, He ORBESNREEE
AWTHRE L, TOER., SFEHmE T, ORI
EEZ O SO, FIEC & » TRE CHES RO,
QEBNEHEESET L, ATREREb LR &~
ZIcEBHT 2 EBRETH -1, &SI, @A, F
MR BIERICRE T 2 ISR E T2 ZE T 208

BRI R 2 Ltk Lich, HERBEORD
WLtk b ZOBEESER LI, @5EIO L S EES—
REOEBRY A7 VTR, ROBLBECLS

Habituation #EZ &8, BEMEENET LT 2 &
& BT - DENEAMERT I Ehbh o,
(B3RP TRETE)

= - frd)
Hiz - TREAORE L AAHODRWEEEREEZE
WT, IHE TGS ZHMOPEETTE I, 54
B3, 7 K RETE L BRI i 0 AN B AR
WRIETEEERS T B obic, 20~50R0H
UEENRE L TEERES SIESBHEE ST TC
I VDRIERIE LA, ERKEHOCI VDR
FRERRE 3, IFEBYER L 0 HINEIIC X ZRENKR T
MAEOHEBIE L. R HERY &l s L
Fo R I E 2 0 INENZE b A I0id 5 B RIFEMEASREE & i,
Sk, BLECEDFIENL & OMoLTEYEPEY - |5
RERLEH, PORERRETELTHEbTWER
IR A 0EDH B,

£ B F
MdH s EHBbhi, ERoMENERUHEEDH
R, RNEER & Eid R 2 OB ST
R U E DI L BB EENREE LT
WAL EERELTWS, O &b, BEBREOHE
H#fEoEToRER, CoRNEEKOMERI L 55
Whidbohd LGV, PEEMFCEVTHELS
NTVBEHEHE LT, sV EFHEAPARE (Ea-
v Iy —EQEETO)Y BERS, COKNEERZD
S LTWA I EMBEHLAICENTET VWS, Lichia
T\ Gtk PEEREOMEEENTE AL 2B, N
MEEZZILTOERMESEEZERELIHORILTY
SHMBEXEH B LS RELNS,
s . AR R oM B405%, pp.462-470, 1996
o MO0E HAREHREST S, 1996

19—



14, EOFEQORERE, FERE. BRMBNS Y ALRITTRE

HWFEORERE. fFERE. BN 7 v 2tk
BB E R L. ERBITE I+ RIREEE - 7- @
FRITHERE (Q0-308) ZI15AFME. 45450 FHERE. 7T
RE/ LBHCO I oo FRERBREKI2 : 3005150 F i
455 L, BEFY 7S 7k DB Lz, FH LE
1 ORI ER TLREEREE L, 10: 30, 13:30 (14 :
00), 16 : 30 S XM NIELEEARR L 1. BIFEOHE
AficP300. BEWES, LERZHEL 2o 155704
BEAERAS &, 450 DFmS 2o 3PS L& b, P00
W DSEEICEM Ui T OHMEIZI5SOFBIRT 3 M
Bic b EEE N, PI0VIRIE & UGB R FROEE

m F E tt-f A F H-B B EAR
BRI ot BXEETRIIIGAOFRERS &5
MEAL L Lk~ (EEIBIETERRED L, 4650
FEHPIZER-REFR <7 b VO EEBERRS ST &I
Bt 7, FEOEHTR-RERA <7 b VST I35
b ipotee THEDERM S, 155 OFREIS B
REEOHREEEROBoR ELEHTHE T &, 455
DR ZEIRBR SR OFLE L L TOMER~OH
HEBRT % T EMREE NS,

(J Sleep Res #&fgd, BTOEAAEEHESLS, F2EHR
AR EMSEM R, WOEERHE  THETESEF)

15. FVU/RBILXHTES v FOBBRERRGEBEIGICONWT

FVr (0 REBBHEDSGER L OHEcsLE
TRMERIE & RIGOBIGERS L e ARETRIEEER
WRBIONT BRISDRTT « HEEER L7

L BEHIE R & ERR AR Y — Y 2 s v —
EranFnlE L, WE L EERRIIEDIALL JCL-
Wistar #5 » b 2FINOER ICRBHN T, BEYS.
0.1, 0.3, 0.5 ppm O:% 1 H 885, 4BHEOREL
oo BMEBFEPYIE, 120FRIIAMEZRMAE L, 5 » MOE
RED) & EREPUEIR 3, 96MSEIEERIE L 72, OEBRIE
g, otV o TIOMBI O AR EEL L, # OIFE%5]
HERE L7, EEREFRE. 1 28I 20T %
BRI Lo OEEE EIRGZRTHED 5 | REEE, 2
FEIBMEIH O B IFfEISEIgMH, REEH TR O 1285 R

T HE FARL-E B E it
fEE=ERL .

CEEE & CEEREE 1 BEEE. s <. B
ARV SR Y R 8% R L7, O-BBEIHE
AR S AR, O BT LTET L, &
BE2 I AREFRETORZSEE I AEL
DHRETH LM, AEUEETER LI, BES3. 48
Hicld, O: REEMARIh O O3 & il 130 BRI Eh ik
LTEBREFEREE Mo, RBLERE 8 BT
R R TEH T RO EEOERBET 2.
3-4BEHTEMEE L, YV vRERBWT IHERRR
LBOEGE, BEERORENIGRUHAKRCEERY
BN ESHTEERMTHREYT 2 :EESh 3B,

16, EbEOAVEL—5DA ST a v ERBEINT/ X

L
W™ OB

EH W AEY-H A
B AR )

% - Maria Beatriz G. Villanusva*
Earrr oL & #F H17" - Glenn Sweitzer<****

CEHBREREFER. EBNS T RRPARBES, LB REERR.

BEOO AL, FAICE b5 fEemia ottt ic
Mt axd/ 17 2 LOREE, HEOLBNREL
BERROEITCESOTRITLTET WA,

BIEOVD TEBRCA SN AEESCHERE LT, CR
TF 4 AT LA OKEUbL, WRISET T o bR AT 4
A7LA (FPD) &ML/ — b PCRIEOHEA

CEREREEE, v REHAFETFER

BB BB, TAaVvRESS 74w —FL vy

72— ARBOTa-—HEYF s R2ELEREH, &
EHE, FPDOEREPHROA 7 1 ATOZERS—
AR E N BRTH 5, WHEABEDOD L2
CRTLFPDETRE, MEEFATIBRRDONE
ABLE FOEHP, RBIBEHFLERRET St



FOBEHRIHEVERE T, {EROVDTHA ¥
4 v PEAROFEHISEERT 2 BRI S 5, Tk
BT - e BIERATEOER N, mELE—OX 7 4
AP TIHTRELTHASATVARRTE, /— PP
C11 & F P DRIFAEL O PHiE LBRL T
¢ BTEEMEAME E T WE, FLT. AT LS 2

WiEHEHESE FoftmRicES &, VDTHRED
eIt T A EMNIRE 2T C LE2EME L,
FARTUA o F—F—F o fl e £ RBLEEED MG
Bl &EREEH T A AL L TIT- TV %,

(Ergonomicsit, HAAMIY S, OFRERNEFLETR
)

17. 5 AEMENSIETISHAAOERICHEE LIEBEOREICRET 551%
Hyun Sul LIM* » Hae Kwon Cheang* «Ji Yong KIM™ » Hae Kysong Cheong” *
Jung Ran KIM® » Yun Chul HONG** » Chong Han LEM*"* » Nam Won Paik****

WET20ER. AT A BHEE R TR EW - iREE
LTk LB oERISZAR LA E A E D
tzo LLAR. WEFNSLEFEL FOFREETH o1, TO
3503 A &M ic BT 3 - RoBE 8 AOBIHE
A piAh DS IRIE (RAL - 10054/ ERIRE
') %, BRER-SFE TR I hEL &
A, HiEDI B 2HE, HRoBFCILLERE TS

" ¥ ZeRA k BEOR
"HEXPESE - CCHAEERS - - ENER -
D KRR . EEBRTHE &R
Foo SEMIEAEO—HRORTH » 285, LRI, FVR
EERS & T AR TH - foo BIE, BORKE L
TEbNAHPKEIEFERB RO Y 5 2 EHEDEE I
2WITREPTH 5.
(25th International Congress on Occupational Health,
1996, = THE)

18. BEURERETEZEONIENNSAICHBFE LORER

E B &

197844 519954 & TIREEIRED SN & NN
LAY & B RERE O N/6230] (L AN,
HHaAchE, BEEWRE, BEEE, ARibsA L L)
oWt BEREORE CLHS L AERERF L.
Z DR, BEEB~OHHMEY — R ODITE /D

MTed B OE OB R Kk H

R« A &
TREBKREEFE

HUEBEEFR IS Y 3 HAFLEEG BN, JBMS5EE A~
DEERER s THTATRVWTERESERERELT
#HBiF ohi,

(25th International Congress on Occupational Healths
1096. 1 THF)

19, BRERHEFEORIE - RGEE LB XIRAE

A K

BEROEHEE S X O MIEFET S HE ST 5
BORE O REREORREERT 5 T L AN L
THRBRET » 700 HEERERBRRRM 5K
Ui BN CH S NN XM REE (6 R
EN0TA. BEERED) Ko%, WBRPHEE
¥ O8] 5 B EER AR 5O REIEE., RS, K

E R.5£ B X o' #
A

Eere b B @& &

B - AIRE Hrerth F B BE
CREBKPESS - o EEBWHLERR
REETRH Ll T ORI, RBIEED 05132 A,
gl pm g & REEREE R A1 A TEREE & RREES 2 A
RO A HI9A, BREOHBOATH 272, 1
[l B AR B 0 AT UTAOBREORE 3. ATH69
A EBUA BTUAERLTA, REL6 AR E
TH -7, WEIBEEHRRAO S S, HETELDRE,



HUEIBE D 55374 AL FERITE & RSB ES13A, 18
RIEIE EBLRE S 2 AT, GREBRREER. The
192%. 92%. 100%TH -7z, FEEREDOADET
EETSLIBATE, OHBESEREEEINBYTH ~ 1.
PR O AQECHET 2 D33 ATAHMIBERGES
HII2UTH -1, S RnZasnfEEEs 3 v

20. BRHBHEOERICHT B3R — MRE
#

HEENE R MRRRIES 1197358 51993F D i
VEEELEFERE L 7220~85 O B A BEALT 6674 %
WERE L, BHTER, - FRH23TIE, ETER
SB0BRTH » 7o FEREFHTBHEFICLOIERL, H9
EEERERRFSECE SO THMEL . REOTFSWHE
REBIZET RS o TR R R, I LIE L2 B
Lt £MEoLER, ORE, MINEREORELTE
. 2REN0.83, 0.73, 0.TTTHEICEDL - 7,
BETREVWIRECRTEALRNE» - co i, £

FAREBEEA I, BHBEROEMERGE (&
NATHEMESFV & Bbh, % BUITERGRRY —
ERORWHLELEZ Sirl,

(99T B AR LR AT & ic BBt TRELH T
RETFE

- ARHA Hex B £ B -L B B &
AR BE-X kE R R EE
‘BEHEBRFEREH

BEONECHE L LUEEERA®L.25 (95%CI : 1.00-
1.55). &, AL, HAL. BL. SRAILZL2abHk
HOAEOERL XUBEEEH®1.49 (95%CI : 0.92-
2.27), BEL, BKT. £B. WETL, 5T, B
TeabhbEiHOXE « JEX  MOBMHITEY ©1.76
(95%CI : 0.94-3.003 TH -7, B, 2+ — b EPE
w5~ BIMFEREESEHEL TWa,

(L99TEERE H AR B S A 3 & U ic IR S i R R 2 8 T
RETE)

21, BEENXEEOCEBTEL LTOERZE~IIN FOBFWNE

Ak BE R-# A

HEEE, NMREIERFHES S L3 RAREER
(RO IRILE S0 L. R oMt e s . B
DBHBBAEWERE & Uiz, BRTHETO%. WEE
2B, BIHRMYD 1 » B, MitRERE
R EER. ROl » BIIESH. $28E, o
HEE Lk, BEL*STLAOERERSHRE (RIS
AN EBIOA, 2032 ) TH -, 2HOEREZS

22, BERFHEOFECEEHAR
ARE

TANRR MIEOHEERFERBT 2HL08 WEH
TEENEE ORBEEL MY 5 eoic, REESER
BRI A OIASEHITIZ 2 RENE LT 2RHT
FEPHE (24— MR BREL TIT> TV 5,

E.E %

H-E B X B--L B B &
T EOTEREFEFL
bz b, FHI1 » ABTR. BEERSELICEL]
A D UER2 AL REBA, D LBBAA, FLIH
ZTA, DOSEWIATH -7, #E5H 1 » BlACR.
BT 3 AL 14AL 86A. 12A. 1A, 6 ATH o7,
b iZR—EE, EREEMRSS B AN,
(1996 4EE B A EEA S Ldu R R BF A TS TS

PR B OEfR fer -5 B K A
L B & B A Kk E R A B &
(CEHEKX - [E - )

VEEE I, a4~ b0 ) BAEFEMCIMEE LMD E
BFAREL 1T - TWKREHS00024 0 5 B, {EFr ¥
LT 30005 i oW TAFRICE S 2 BHEEET»
foo SHEEE. TORBERESTOTHEROMF AT S



L, B 0920004 0 W T OBEHEE B Eih T
#HBa
2T 5 B L Tid, EBEEE b IEED S B,
Hi7 AR PeREBETIHRVRLEVWLELNS
KT CEREBOTHRFEIT» ko TORE, BE
2B L T, BiEFAh o/, EMEORER
UABDELK - HE/EH Tproportionate mortality
ratio #i1 ##Z %R L2, BETESEER U
JF o EF A RO CTBAOBINTRAM - 1

—. WHEHD B EMSBLNALD proportionate
cancer moriality ratio iz, &E « [EXKURi©0.99
P oF01BOMichb, WERbEREERETER
Mot, SEIOFEOLEHATH AT ANA MRELR
& QEXRUMOERFEY L oRic oW B
HETOEIARCROMEME LTHEDBIE-TD
Lig

CGETOE] A AR ML SRR TE)

23, BEREREZICEIIHEBROBMALZORERR

LU & SR DB N AR S W T A ITIRO
EMENEEANR E L TERE P L ERRES
D EFAEAIT- 70 ,

MEELE E AR AR A 251995 10 Bl L /- @il
MoBRicHARAAOBEZ2E S SR s hzHidK
T v — P ERoE, B F. BOFRS T 2EEE,
PR, Fah, A, IEOBRAC R Ui, B
123557 AL BRERRERE I3 A L41%. £ ofhsd% TH B, B
WMOREANH B LBEZ - AOHBAL & ERRIEER.
AREfEIc R S EBS 2L 7.

A ic B2 & EOERERMSE - F, BHiowf L

L B HeA Kk B R-HB A ¥
B ¥ B-L B B B CERKESHH

TEL . KT TH58.1%. DO TE52.4%TH -
fro FEHA. EEAERL. MBI ML THEBRENS
D, BE, RECEL TRERCES M-/, BHEOD
el RIm T2, RBEH (89%)., EEWMOEL LG
(879%6). HVEFOIEE (TO)FEEYTRTVWEEL
T ABED - f, ERFBEER T, DETOLEH (67
%), B0 LTS L LB (61%), hBATOHH
(42%) M EDRBLEBIZL Z S ONEM > 12,

EFORKE LT, FREBORE L ERY O &R
%< He ok ah o 3dE S R ORLMSNET
H B, (BIOEBHAEEFEFSRETE)

24, FBIEREEIS (B0Hz) At PEREMBEBHREOY A Mha VEEICRIZTE

W A
EREOEREEC VT, & TETHEH
BT HEEDIHESMTAREZLREILKREC L -TH
TW5, AUFFE 50z OBACEHHEH £ F FHIHMmE
ARG () v oeER, BED ov A A vERCRIEY
BT WTHE N, BERAD SEEL - B
i 1mT, 3mT. 10mT. 30mToOEBEE=EnEh 3 H
AHEAEIREE Lty TR v b o — A AR T 5
e
Wty 4 A A VIEILLAS IL-24 11-6 IL-104
IFN-7. TNF-a T& %, IL-18 &1L-2 OEE T T~
TORB L <L THENT 2EABR SR, IL-18D

% . Ma. Beatriz G. Villanueva (EHEXRS)-® B ¥ H

ImT& 3mTTHETS 720 IL-2 TIRERHL o v
b ABTEELSERREOANL o, IL-6 &IL-10
DELETRBERE T v Fo - AVETHBRZERS N
i ot [FN-y BAETHRBERTRERER R
boo, FERELDLTWED BI0mTIcE 1 21GE
DAETH -T2, TNF-alicBWTIRT R TOREEL <L
TREHOBEESTRIED LT, L LTNF-
ABEOBLYUESRTNTORR LV L TEIENBRTH
b, BEBRTICIEELTWER -,

(Industrial Health 1996, 34. 359-368)



25. RREMREANI FPERROBEILELASE

B s - TRARBET ~EEED—>TH
D, TOMWFELREKRVWAVWSEZ DN TE N, ERFEH
NP HETD—D2THEYTTICE TR bOMHRS
NTVWAEHE, CHAOMERBLUBHFERERLSOLTIIHEE
DRNBEETAETH D,

AFEE I, BB~ b2 L O FRMIC, £k
EECFERT 2D BEERE, L b Ok IzEET
DHEANLF - ¢ BRET 510 ITh N, WRIBE
WORERPRE VEXEEORRIEELEF VIC, T
BEnTVAETREE<L - OFEBROEHE CHT 25H

EEEEERE Y —CBITEEE —
B M

& » Ma. Beatriz G. Villanueva (2HBKRE)

4 WL AEYURX Kk BE R-F & iE
TR FITR 4y 7 b3 v s — (Isotechnology.
USA)Y ZHW., FHoBzx (Fd. ME. Bkl
HIEEEEE. A, HED) o W L i,

HRFEH 5. BEEE OV ~ RUBTEFEESET 5 C
LI ERORBEVER - MEBIEENL2HESS
Bl &bt —H, BEHESE~ L - OB OB) =
T ARIRREAZNREL, TOEHLH-Ti
FAREBPSLETH D T EEREE N,
(Industrial Health 1996, 35. 235-242)

26. NPFALLBT2EEEACESLUABERCEDHBLLFERED &
A B ¥ F-N. A Luong (NILP, Vietnam) ¥ & i}

NMPFAERA - 2AEECL > TEHTBRERES
ZLTWAEHN, —HTHBLRLEEE ML MM KRS
(B=TETWS, Chid~ b+ & 08 EELETHER
(Nationzl Institute of Labour Protection) & sy
FBERT, N hFrATRECHDLTHAAERLE
EA b AHEEASE TOHNBRESMERE VT
LEBRE LbDTH B,

Ak E R-# B F # EZERAE
NEFEL AR FNERD & DhE (|, FHELLd
ERBGEEEAORZE LB L THTLEREI VT
EBRENL, ABERGETH., EEHEOAL PR
R LOFERFAOREDOBRELE . £y -
FEARLEMRHEEORE VW LARE N, —R

FRIRERAERMEOABROVE VI ERMSE SN,

(J Qccup Health 1996, 38. 103-106)

27. BAREEHY NIOSH BEEMER F L RABEDMHS

R & B 2.0 £ ® AV F £ # —2 «Joseph J. Hurrell, Jr.?
Steven L. Sauter® « Naomi G. Swanson?
VIERX - E - ARBE CEX-E - RRMPE I NIOSH, USA

BEOHHEOCEL { RHBEDOR F LREERUTED,
MBRDA b L RAXEHE BBEINTVL S, (RO
B L 2ZOEMEHEETE, ALyt —ER ML
ARG EDRRES ZVIRBEOEE., REOHELEHE
e ZYEORBEREOHEHSEOMENE { . TFEX
ROEHCHEEMOLENRBE TS - 72, ZOREICH
LU TREES IR 2R ATIR (NIOSH) <,
EMRA ML REFNEESWT, BEOBURE A8
WL 5B 0WIREARESER L T NIOSH fi#i
AP VRAHAERERE L, COoHBERRETCLER
EFEZ SN, BABRDHERKET 7,

CORBEZDOOHHAEZMAEFEERFT LLECA, &
REOAWESHIE . BTFREIRENSERML
T, FLEIMOMBTONEICB 2REEG
BRIE < . B b L AOMEEZONTFC bEHMT
o foo HAFER NIOSH BR¥EMER » L 2HEEOETH
s LTRLUEEEL, MEOR ~ L AWRICERETH

RThdEEbNSG, B RFFELHEETORER
NIOSH BREZEH R + L 2 FEZEAFRAL T, £0K
REAOTEE L ETV, BEER b v 2AOHFEESE
mEtd %, .
(BEEFROFATASNWAEESHES., 25th



International Congress on Occupational Health. 2569

28, BUEEMRESOERICEETIER

BIEEMER B 2MIROEREFEST 2 EELH
S Aicic, MERENEERTRT A R EXk
ik BERNEREAEEEM L 12, BRIV TR,
MR, AMRERRD. hfREEE. ERER, ERAE.
EEAER, BREEOCRAESa, BRICHET 2MHE
TR E LT, M. E8. BE. 8. BERE &
HE, Eo~— 7%, BE, Kl 77 =1 VEEL
JEG), IERSEE D L, HEIR - OBEERET L .

WEELEKOMEIEDCEEE RS &, 2B IEBIERESE
FA BIERRIZL %, BIERRHAR 1% TH o7, &
ETR, KEOHPERCERRETH S L8RD L

6 B APEEMEER T & THHE, 1996)

B & E £
N, WREETE. MEIREER]. AR, hRER, &
PREESE, HEIRFE THREEMRY i, SBIFE
HEERRESE . BIRERESSh o, S 6ICHE
BEEEOMBEEY 4 7 254 4 EDFREITIEMEM
EEERH S, Pl RO & 3 g, S0 SRR
FRaErTbolidBous, BRCEEEEREFLTY
LAfEM AR S e, BEBERP S 7 XA 54 L2Y
BT LMFHEORIREOEOR LLEMTHELLE
b b, _
(356 A A AR BIE 2R A, 1996)

29, AALESNEASOR b L IANITEIES A TA XY

= % A0 FE & B 2B

DERERER YEREX
We4 o BRbEoMAEH OEHIbictEy, BitTo
HEME L TRES N IhSECHABERIRDELR
W, T3 LBl H@ao X b v axstinirie 5 4
ANy DEFEHERSAID, oy Ry e e Fay
2 K7 BT A40mU Lo RFED ARMERTS
BEWR I HEREEEEGE L 2. ORI, B
BEEDA v ¥~ A ET 3BEC—BTH 5, 0
MEtd, BB —ERH s =g L /240l LD R
FEEEDLERY « KBFMEL Ut FLREOHEE
&L TR, GHQI2IEEK. BBMER S L U4EERE
EAHW, 74 74Xy vizld. PERI Life Events
Scale (1978) ICBMERLE® HRF 21BN L A1 E
%, A bV ATWHITENC I, LazarusDREEZ & LT L
#zNakano (1991) DATIEHH OHMTEIRE  H 1,

fEY 3 FH iy
4 B OBRY - R Fa* « IngkIEBR®
DNKKBREREYY— YEEETFA YEREXR

BEERR. WREICh T, B - ETREEEON
HEAEEIL A>T, GHQ BAZAEERZR
Koty 53474y Tid. BEBRENERCI
~NT, EFED 5 T BRolne kb X
WIS~ DIERSERICE D » 1o T TR, [BE
fh, FEEBRGERHL FErERimsk, BE. TR
EiEo 6 RECWEh b, BESH - HREHOERA
Pot, FE6REL, GHQ B, WiE - EFAMER
& ofaMFEEKE, BEER. SRR . BER
BT, FEAOERE O ORLTEE S 2R E R
Bick~T, FRICGHQBAME . R - £FERE
BEME L A ¥ 7~z b, RO & % AIEEM SR
ENfz, (6o AAREEMEFES196ICFE, BIOOH R
BURSE & v & ¥ Yy A 19961 —TF5EHR)

30. BAEREEOHOBRBREEY —EXOR AR

SERTEOH BT AMABIE T, BAce »r ARLL
FEIEETGET 2HEE N LT IREA LRERICR

® K 0B AF EY

VSN BRRERE Y —
RUWEZFEE3LO>BEL TS UKD 2), &
o 3 FORLMEBEERR T2, RETWES



OEAEZEMEDATN TS,

SHEE. BABBHREEE L v ¥ — B0 3T
ERZOoZREROHE L, BAREEOL D DOFAX
[EFRFEROFAER. NECT>WTHRIT L.

HEZOZBER L, S ML Ty, PRTEET
PR 4O 3 fELL EicEL TWA, UL, REHl
T, —BEREEB & CTREREE OZSE DN
WOMBHEIL » 1o, FAX BHFHHZHR T S 13#EH RS
D SO 3D 2 2 Ko, K8 EETHE,
EP bAT6% &R Uiz, BT, 7Y 7H 560
HSEAERAN TR E S T, BEZE, —EE

Be Dok, BT, BEE. AT - BEREAE
OREFEEMEFRED o OHERFBR EEML TS, 11
HAF R, BENTEAOBE., THEBOEH. U
HUBE DR O L4 - too RS2V TIE, PIRGER
Di26% A WM. A VYNV ORHKIZ 3BT R A o
foo FAX EHMHEZEE., IRETEMOERFEHREE LT
FHEhTWB T &b i, FAX 3. BAREY
i fE L OEE LT, 754 —DENS Y.
A VBNV R ETEARRR IS ik, BREEOMRLED
EFEABET 5, (G650 A ERAREESES19960F)

31, NURLHITZAAERABARITEDI-ODA VY FIAINZRT T VAT A

BATE, EFAADE VEHO BRALE & & Ul
ELT, MAOEBEEEYAFLAZ2HE O THAHERG &
By Lipl, Avs~wZr7icBLTR, BEAE
OERTH THRE T BFEE Y 2 7 40300 W, B, BAE
ADIBDA Y I N~V AHESRELTREL TV AMSA
ELT, ) O ZRE Ui,

SNYTR, AT e S BEEHEPE S LT
BRI N BAEFESELE L LT, BEAS,
HAR L@ CHEEE &S AR IH G, BERA
DA g~ RrTICBT 3EFEEHELOFHE, B
HIFE R, FERIGHER A D ¥ 27 AL ENTY 5,
%o, HhOBERi, BRAZMRE L IoEmHRI R
RAEZE LT, HHOEFRBELE 08 3> T 5,

32. RRTOLERBEERTMOERIREEL
EEE «LEE - RREBENOHMERE —

AT OERBREEEPIORBERE ORIELIEET
B, SFEIZHCARORBEROBMIR (BEXE.

GER:, (RS - BHIR. WEEHES +HRE L

N DHMEBE AT - 72 MBEORESRLESY
BT, MREIINEEN62%% 5B T VW BETRRO
AR L B & 51012 - 7= DIZ1993EED 5. BIBTAR
POEHARULHMEFEE LT, FFEEH DL
IFEDRLEN s, FHBIPERETH 3 REEEHEFOR
BHIR SR 060%. ABBIIZ5%. U R b3 126%
PR LT, BEEIRC2WTIR, RiopELiE

® K B&Lve Xk H & mvy
DSy FAERFRBRE « Y v XER
HEAEMERS RS 1. BEE TIR136E i LTV B,
SNURBELIRAEAAL Y F WAL AY P YRATFLDE
hicke LTk, OQFMcEERE, DRAFEMES
W OEER &L 2EREZREZN LT AARARMEERE
Ml & odfifs & of, B BLAE O EREHBE DTS H A8
HED 2 A8 oh, Chick - THE1IEKTFHEH» 83
RYHETEREREL D 5, EHMicBI 34 7 ofh, RE
2ES 3 EMOREOFEHSTRETSH 5, 5 LIcEs,
S, it vy X7 A D DREENLA S, fiF,
EEMEAORNCERE L TH b, BEHETOMEHE
sz, SROFETH 3,
(ERESHR TR 0ETEE SR8 R

" Ok BAHNCE B RE B
BT AN ERZT TV 2 EEHHHE (RUERED
L. BRSNS TOROHEEFNEEE (Rl
RN LofT, BRUEME O, /o, JE
BHTMOEB Ic>WTid, XEROBN, EE0S
{b. ¥BoEHLOWTFh b, NLEEARE & R
NEOMTEHBRRENSD - oo BEIICH > tois LT,
BEEELAHBOBEREE EoZF LAY X b 3 TR
(T CTEEWHT NI, BENEELTR., BF
e, EEHEFESHO VTS RNELRcTERK
B L Twich, RREEoR/MCL 3 2 B0z



no 2o
A 2O HFE I T 3. BE P AR OHIE
AT, r—A0HLBicBL T, BEFERHAOAT

REHAL oS 0B A B L. EBABE bIEFIE |
B - TOBRMAIRE NI (BBT0IE] A ARBEHR B LS
K19TREFE)

33 HLUWERELVEFNER W -EBL B 0ORESARIIONT

B B

VTR, FErEEARlc b D IKEHEER ORISR L
TV, HEh»ooBRERCX2FRAEARIIDL
THRERMDII W, 220, B4 OBEROEE,S0R
BAREEECHECSFH LV vEFLER N
FHiEk O iCiEF o EESRER Y LR A o
T EHFIC O WTREI L FLWIEE L E T
RCHERNOH 2 EHAFICERATESHE LI Y Y
VEBENVEATLAS v O LSRR AR
DA, B2 VI ANCBREISEEEEB L CTE
VOSERCHITLTEEBEN A7 v b 75 74
WTHIE L. BRIOEEEBRERETI50TH 5,

34, 2-FoEFONVOEBRINICONT

-7onEFoyFEEEBWTEFRRBORER
ELTEREN T, BURIEEE I ETERAERREE
BRI TR LRIRE & L » kAR TH B E T TN
HRIE - EERGEDIRR - EXSUTMRZEoSHANER
MEFTL, 2-FToEF o0y OSBRI &R EEN
Bl oWTHH 2T/, 2-7o X utvoliEs
B & R 4 OFEE TR L 2In Vitro#k
ELTATLRAT y b OFEEEEIEE VISED {1
TS REHEBREAERECn Vivedke LT~7 v

Zwu A0 icEEEREC X S EEEREAEEZ

% + Qing-Sheng Song (STA 7 = o—, ¥ AHEFREE)

2O LW e e F AR RAWT, IBIEES & UKE
HeiEH % & LB O EHIEIc » W T RIS BIERE £ AlE
L. QLR S 5Tl 3 FHC o WTRE Lk
FER., RIEHERRINEAEAR & O EEREE A S
{\ BEBBEFE L (£7 57 -0 K) DHEFERK
(LogPow) & DI EARE A3 EIT o BEH 6
L T ek & 72 B 3EH Ic BBl RV & s,
M EE L OSRIRE L TEBAREKE 2 RIITEEE
AL EaoRfERR I RiEdBEREO McESY
HMERNBED ONEH - T,

M we& B (RE - EERRTER)
HRALTIT-%. FOHEE, 2-7ox 7o xvolH
FRER BN ER (of) 2/ 0870ug hrER
L. RESESEORE WERICEE L, /o, KEE
HGHEREE B A (of) 270 01364g  /minEmR L.
EHiT o> o 2 F L v OEBERIGER O 2 fFicfH L
to CHODBMERDS 2-F 0 E 70Ny IFEHO
T b REERM S X CRBEBRIEOK & WA & Fill
Ehte o, 2-FoeFo M vORERIEL TR
EREHRE =B CIEREBMPERETS 5,

35, RABEREICLZBEIOHBEREIC DT

# H
WK O IR O T BT il L 72 B & O BRI AR i3
HERERESD I KEEREEZEET 2 LB VEE
HE L, £2C. REREREZED I RKEHENEOE
HBIRE % R IR O AR O ENERFR OBRE L, 5
Mate 2 & & bic, EAEES CEERTEETFHT S
FEIZoWTHRE L, BBL~7 LAY Y RD—
SETHE O SRR AR = —EREEA LR R £ 1T -

A AR

#-% B B F-H ¥ &% 5
fofh, BREMOBHERS L DBREL, TAHL 0k
HHOBRNSEBEFEI-~ATLATYREAN, 1. 2.
IBEEMBOENEBEEREZNIEL /.

BEERER SD L EEEEEOENHIE A% 5
S5 & L0 EIRERT L - R OB OEREEROR
SRR E R VTR L, Py, P oO
LHF Ly, Fr3/noF L rOESOFRNEBERD



AR T W OFHIT b EARBIRAER O L B,
£~ ORF| OB 3365, 3043, 5253873, HI2Y
ORESBENICEET 30 &80 -k, - T, BIRE
AR IC A L 2B e RSB B % 2% /o RUE R
BOAENERELELbN 5, i, ANREREOKRI]

W oBARINTORERZFEENRE L LSS0
FERENR G YEE 0 BB AR & 2 RUREEE 0
HlLTwi,

(B0 B AP HESSRETE)

36. FIFTE /u7U/mmmﬁ$§i&«AﬁﬁhF&®%ﬁ(1)

FIET I L7 CvEBEHARESR (ALAD) E~a
R0 2 BFHOBEETH ., #HizTFER (LRLE 2T
BTS2, ALADESIRERIC X 0EIcIHES I3
A, BRIESEMEEET L OBRIC D VTR —BLA
fRASIE N, SRR, SERY « FREEH BT 528
DHEFE DS AT - 2fth, MiEhFvy 7 L7y v
B (ALA—P) BLUALADERLET L OMED
Wi EED I,

RFEMEREFLTZE L UFERHEE R T628,/ L TF638
EMREL, BRHLBONEZXMMODNALS
PCR#ERLXDALADOERAERH LI, EE allele
ThD2TOEFI. MR LEEBE. BLUHRT

# B B F® F 2 -8 H y

" A B B CHREFEREZe )
LT LORMICEREERA NP -1, FFEBHOMm
thetigr (Pb—B) ALA-PHEER, Bidics
Tic X2 HEER L o7, $HEEETHPDL-B L~
VTR, BrnizB0WTER (1/718&1,72
+2/728) CALADEROBEER®RE L, T
TOFTIRALADBECEMIc L 2HEEZIIASN
T, CABPb—BEw. Faehidgiic s 275k
EPIEVE VST —ET 545, 2B ESNTHEMS O
EEEIHOEREFTHEEVWIBICRT 3, T61C
PlEre¥Rl. ALADEARLE OHFRMLRET 2T
ETH 5,

(60| BAEEME S 2T THE, 1996)

37. RRFNFT7E/7LTUVBOSEBATEOLBEEREEDOHIE

WEEEORZTRROFALSITZ I/ LT VB
(ALA-U) OESHAICL BB SHOATVE
B, hEETEREEORMEDHE WE/ 4L T7F=
v i Cre) BRI DEIEFSH S, BETIHHPL CEK
FBHESILEED DD B, X TAHARETH. BillE
FEie oW TEUEHIERER D, MlERCI 3EOL
AT ot

BFEUWEREE 1674 L FFIREE BT84,/ HTTHD
BB ohdRENREL, LBEEHPLCET
ALA-UZREL, EECrelc X BHIE 2T - ko
ke 2 ALA-UTR, REIEFRTEE -
TEEREEL VNI GOl LT, OPLCET
BREEN #1520 IR U 2 LB HA10% L ETk

W

Rt B BEFCHZ A B OF
oA = B CHREHRR#EZErS-)
ELt, ¥MBZ-SVWTREBERLUA-LEE S
HPLCHEOHIEMEE LT 2L, HPLCETRERA
BO1/ 2001 /30@FEE 1, TOEE, LEE
73/ 7 bR EFAOCUAHPLCETH
ALADHERIETESR itk B, BT Cre f
EAfTH & ECreTBHIE LY, HEHIETRELE
THERETH »7o HP L CHETIE. Cre filEic & b
BEESCHIESh 38, LEGETERERELVE >
7oo fEEZRBOTHBELHPL CER L 2RAIEHR
(i Cre ®IIE) ZH#v 2L, MEBEOERT I/ T
P REELLELDTHEN, IRBPHICEST—
EThD. WBEESPImg /1 EEEE s,

(EH66EI H A B AF S I TRE, 1996)



38, SR TIIEL LTOMERFIS 7T I/ LTV vEEMOANLRESEL OBR

BERTUEOWE S S SRR HET 0B ENRE &
WA, OFERESKL Y, HiRLHTRINF
l0ug /A DBEBIPESNTVWE, JOLIH
LR IRE TONOIEREF B RINT 20 iiE, &
DR O RFESHETH Do Ba B OMIERE
EFORBIERCHIREPFALS T I/ 7Y v (AL
AU &Y bBEAEEE LT, IiEH ALA (ALAP)
OHIEHEZEFFE L. thofgZs kgL T2 0BT A+
B

~LMRTHCEbEEICHEs N 5 LDt ALA
l7k@esk (ALAD) Tho. FNRIEETH S ALA
(FZBENS 2YOEME S 5F, HBEL LT ALA
ARET 354, REEEHCEMFSNARLD bINE
ORIEDFHEENTHETH H, EEOWES V-7

39, BEEMERBENSIFI—N—
x M 2 BB B

BromBEHEBRORMNAERS 2 WidHASEF~ OB
BOREE L2914 £~ — A7 — O REKILEREREIC
5B, TR, (bPIEIC X AFFEESEE S LTk, I
GOT GPTREMHWLNTELN, LVERET
RS E I RN SEEE LTompb U £ vy 08
FeWE Uiz, ABERRBH~OBRRICLD, BRE
BRTH-THIMP Y Ry ooy BERTLL, RERE
EhdEiicEnE i}, YRSV NIEHOIBOV
LDLOETELD Lo ERHEED Sh, BERENS
{#%AELVLDLOANWSEFLDL  HDL HETT 3,

VLD LAME TS 3 & &, FFIE 0L ElET

RIFESEY 22— MIZBT B Y70 %51 FAHM
L, WENRZTIFROEHOERSED b,

40. BERBICEIT3E#R

= B & &8 N R
BM—pEHERTIC L 2EFEBEC> L TIE ( OHR
BEShTWEY, HECBES I VWEI-BRECEL
Ti. B M2 NFERTESHIzSL SN,
COXSUT RERBCE Y SEMR L TR, &

Bk &
F

# A B FIR OF B OR B —
CHEERFIHRERZ v 7 - THEAEAE
BH b, Fald ALA OBCEFHEH(L O EEM:E MRt
Ly V—F VISHIEEEREZE LI, 19108 EEEIC
BT, ALA-P, ALAU, BT b7 49 >
(ZP)y ALAD (2 — o » S (W, BEEER
(%) EHEL, MF8s Pb-B & DRFREH NI,
Pb-B icxid 3BIfEId ALA-P. ALAD#IC 5 ug/dl.
—F ALA-U&ZP OifEIZ0ueg dlTH - f-, BigtE
OEEERRE - FEE I L 5 ROC dhig sk L.,
ALAD (%)>ALAD (u)=ALA-P>ALA-U=ZP®]E
ERNB, CHODERIE. ALAP I ALA-U X0 &K
BE, O SEERECEGRENLIEETHZ I ERT
HOTH T,
(Int Arch Qccup Environ Health, 68, 126-132, 1996)

B o-XE B OE-RF R OB
E X CHAER) (-uEEERETTEhD
O kAU, T2 E T 2 EBIEERER L L
THREMLBIERESH I VR I 0T 7+ LLDAED
3, Mooz F Ly LoBREEOFWERIT
bHESNI, £/, VLDLOETZ4H U ZBETIE
Figicsd 28y v ARAEESh2E 6555
&l ot foTy ChoDEFIcLaMh) Ky v
7 SR OIEE oM. IFEtERE I X D FRcS
J2YES v GRAHESMALDTHE3ERH &
L&t VHRF v Oflich, £ ORER
H5VEHEEY— I —EHPE L TIRKRFN 6 C
WoTWWad,
(H23M HABFHELFENESR, 1096 TBWTHER)
CER 7 EERBERSFERERIL, 77-1~77-22, 1996)

Z-H B H- Xk & B C2-F B £
R Y A RBTF -7 TR TREOL, Bllom
THRERITIHH L TV, [L3Eic & 5 H i
KB LTHd, EROYBE~OBRRN T, 5 oWE
~OHEMREREE S BRI EBEAMMS AT VWS, ©



T, HERFOHARFEOH & LT, FHhwIcER
OEBERREAIC L 2 HEECTFEEL LEFEED
MEEAI2WTRI L, TOBR, migbEEe s
oa7yha, HIVEMERFEL N ooz F L
V1 EDHASEIE BT, BMOMBREENED b,
NS OHFBEERE, FROBRER b v 20t - BE
ARROME - Mty #4 vot 2 OBE - MFREIE
DZEAL « FFB ORI R & GBSk, $£72., 1t

FHEOHEGEEERICE T A HFES 5 ViR
FORSHBET, BABRZC L 3ESEEERTREREL
DBERE L <A ENTEBRIRS ST NEESS
%, £ THENEELERZ CAKREEOHEEER%
RETEX2ERBEERL,

(BE6OIE] B AEEREMEF S, 1996 KBV THR)

(R 7 EREEISR S TR RRIL, 77-1~T77-22, 1996)

4. LEPEOESREIC X 5 FEMABBER P450DZEL

—> DILFEHE A~ DIRFE I L 5 EAEES 5 W Iid4E
ZlhicowTRERSHRSHGEI TV R 00, ]
O E~OBRRIC L B EFPEBORMRIZ VLTI
SEEBEEL, BAL L I3EAEBOEEII>WT
FERREIDE O, T, HARARER TR O
MRBFZOEET 2 &, MEIBHTLE WV, FFEY
RBFE, AAICERL 22 ERH L oS Ly,
HE2VRAMCEERWEHEER L2V TE3RTHEN G,
2O LFHEOFERORF It BV TIRED TE
FEThH b, FHMREEREZD > BT, P450E LIEh3
—PF OB 3RO B D THLRE AR L
TWwd, ZTIT WRLRFZEL 7007 s VA, HE5L
WP bRRE F Y s oo P L YL OESRERD
P4S0&ALERF Lz, CNoDA&GERBICSBIT

42, HEMME SRR REORMEME

L EOBFEMFMEHE VR YR ZTERA VI
El, BHEROF - s 2EE L TLBRENEEN, £
DL IEBRAT D S &Ik D EHICEE s 55
ZVWOT, BEEF -4 bBAERICE OB LN SEHN
WE L, Ll HECIRARZERICIB IR MY
EDETEIGHE, - T. EORSPHEERE S
COREBEEBOF -y BB b b, bLLIEREHRR
DF — # i DR ABRTE I ORISR L 5 17 D OFREHEE
Wz 513, BEMFEOR THNEN S, 2T T,

x I £ H BeX M OB R
AIFEE I BRVEREHSED ok, g0 F + 2
o4 P4S0E. Th o OLEWEE R4 588 TR
LZORAMEEER T 24, Rk I oBRE ¢ P460H
BailEahg, 2704 FRBEIEROREYPE, 70—
> Bk k3 PAOEHBROZE LN S5, PASOD T4 v
FA LZEPHLECDH, THODBEICIRPLIIE I
DS MNRE WENSH S EM 5 fchs, DT A VA
ADERGED b, BiTOoFEHRRGEIC LT, #
ARBERCITREOEREAMED SR LD E, P450
OWHEMFESBR L DI ENEH L, LERTOVE,
Ll BLOoERRERICOL S URBICAKT 2L
OTIFIED - 12,

(EB69[E HARES M e, 1996 B WTRE)

‘A H EeFx M BT

Sy bHHVRYY AOVHEFLRT - S EROHT, &
OHS RN RS &5 LDSOMEE BABREICESL
CH0ME DB ERETFIICRET Licd, BhthRWiEKE
BESB O, Fh, HEHERE S BB AMEOHB
P2 WT bR 27bic, BADLDSOE - L C50
BEACCIHOTLV-TWARE OB Z®RET L
LA PR BVHBEGRHEME O, LD DITHRA
BEic kAL Co0EE TL Vid& OficE WigB %
Hi,



43. BEMFERTIC & 2 PIRRERE O E PR

F B R E-E NS

Br OMEMAERFIC LY TRAEEEN L L3
NABEHPHIONAT VWS, Fh50%E < IMEOREMT
BREFHTH D, MEEEORIEDOERECEERT
OHFBURNVOBRECHELEELTVWE, ¥CT, BF
EF DIEFE v~ v & MR ERB ORI W THRET L
TWa, CHETIC, SEUMXEERE b7 53
BRI A 7 A0, BREAZul & U fo Kb
fEREsod bz YRR OERBRIcOWT, A
DIFEEIRIECIREE IR IC & 2 WETER & TYfTEI R UK
HOBELERITL TS/, 2OBE, Pz VIEERS
B INATMERO I, T HIEFIC T £ F v 2 Y wE@iEsh
BRICHT A EAMMOENSE OMNEN > TEN, 7
2 F I3y yMERI, T - BE - SR ERE

Z+%E | B-EE &K £
CEEoMBRCEh MRERLLTRCNTE D, &
FERT YA T -TEROELEL Wb sTwa T
ETHEARU TV S, SEE. BAMREEYE S L
TOT7EFNLa) »OFHEEN, bz VEBlcLbL
Dk SHEEBESI LI >OTRI L, ZOERE,
Frzvid, BRTHBESHET T T ) v HEDS
BERHEST 2ROoHMER RELELE S 5 TEHM
hEOhEN I, L, TOEMIIMERIEE L -
TR, FAOWMMIC L > THRL 3, I,
OB OVWTE RN ZEREITT WA,
(GEeol| A ASHMIFSES, 1996 KBOVLTHRR

(55 8 BIEESANE « FTHIERTS, 1996 KBV TRE
(FEEEFLEa2—, Vol. 9, No. 3. pp.139-158, 1996)

44, PIRMZEFERRFROMEEREETHBEORL

2 H OE

B b OREEASRORERRZ VRS TW S,

T OSMBEEFRL PRIV, BB LE—T.

PbEEZoNTVWE, EHHROPYD &0 IKEEHED
MOz, FERSORBE CHBMEODHS
EWF ) 7HIAKES 358, F OB IEMIEHEOE I
HEEAT 5, COXD RERCHMIaMLEHEEHIE L
T A0, M R0 EE 3PSl E o
itk b B dbh, BRVEREELREALE D,
PE- T, MHERED b DMBRBWHE OB & BHEA~
DS, HERHEEOT - R4V P ERL STV B,
2T, MEREROMIE RN L LT, REFD
fEamits & PR EE ORATHR T > LW THRET
Ut BESMAMC B S Hze A RS Y VEREHD

45, HFEVEOEKRFZROTHHEUFMIBIE ;

5. ;45: iz i f& * %
(AT (" University of California San Francisco)

B & - Wolfgang SADEE""

24754 7B IUCEIELEEE KL ¥ (GR
K2) 2fi-TH~EIAH, 7722 Mtk bm
2 EREOHMBANBITB LU T YL Fab—v g v
ELT. COEIIGRK 2 oFEBH iz Lo {Bls i,
Gl OHERLM, fhoHm 1 —Hmbs+ 744 72>
bEBoNt, LhL, GRK2DFIF v b 3HF 4
TEFAEDN-GRK 2 0HH i, Hm1 —-Hmb %
7E 4 TOHBENBTICENEFNRL - BB E5L 1,
(5600 DA d (b sy « SISRIAED FEYHS - SRES.
1996 kBLHTRE)

(FRIE AR b aRE, 1996 KBV THRRE)
(LRAV LTS —H 79 FETZETEEREY v+
Foh, 9V, 1996 KBLTHER)

HERSRHEE (B8 - LR BREREESLTOXBURER T Va—Ib

AR THESRRIC BV TIR, BEOBILR &
Va-ATFToFAT7 y MTHRIBELRAVERTED,
e« BEYSELTE ORI TRE S LS TEE,
ERMICAET 3L LTELFTMEN T AR, &
DOfTEhid. ERTYORIMEBRELIET 2848 b

' N R Z2-F M # &8
IBHTETH 5 T EMRESAT VB, hivbhid,
LN —fiL SMRIETORE S WS 2B ORIE Y -
v, EERHEERA TR EL 3 RS
NEAFYa—N (F4L79 ETERRBSFR
DRO) =ML, Chd—BoEEREBRIGESEE L



Ts v P ORAEEOAEICTIHTE s L2 6Mh
Il &5, BEKHES Ry v YRTERHT S
FUTI NV YEERBEOFEIRANTWE, —F, &
IR OB ERIE T 5 v i id. SHOBEREEHL
TEEELEEFTE > ERINRIE LT 5, FEEIT,

DI HORMOMER EERFIEA 70 75 & OREEFT
Bofe CRHZHVWT, REEEoHEAEE LT,
COHERENTH B LERTERE, SBTUEST
ETHD,

6. FERFANOBRBICLIBEEEOSa7 74 05

— MEFEHHEREOEA

{LZEWE L L BBEERTC & 2 ED 7o 7 4 —
WEHGhCE B izdbic, ERAWT S BSEEEY
WINA MRS SR, MRE. JImRSEORE~
WIEEREA LFHE L 72,

Sy bERIow 7 La PG LREREORENTE
EEAIC IR o LIRS REE L o B Ui, g
MEERE & ERE L X SRk, MmgkE s LTam
B (WBC). ¥k (RBC). ~=s o vi
(HGB), ~= b7 V) ME (HCT)., EHFRMEIRE

47. {LFHMHICL S REXEORHRINERE
— K(bA F NV OSIEIIER —

FRAbx F 0 TIHREES O FME L WRHEREE LT
FUALFIE EOHRTRIE Ebh T3, KILx + v
BEBEETRIGHE R RARESL P 0 T,
Mo LR EE AN LEFEER S T 5 o DL
Al R p#HSh TV S, & 5IIHIBMNERMBERD
RETOREST 2 -nthBTFHO Lo RRHEEEZ L
LTEREEA SN D, BERY v FRIAEIL A F 112
¥ LU S iRIER £ EREMS Wi - fe it
ZOFHREREST ENE Mo L MFHEE TICELE Y

X & B o-® H X BB E
B (MCV). FERMKk~E a8 (MCH),
BFRIMIR~€ 7o v @BE (MCHC), M/MMx% (P
LT) #RE L1 Fi. AMERSEEL L TIFRER (N
EUT), U v <3k (LYMPH). BB (MONO).
IFBRER (E Q). IFHEER(BASQ)0BEHEE S b %
kKD,

Z DR, RERE. MEER, HCT. MCV. M
CHC. NEUTHEKBROEELRAD I,

A B B C-F M aEE
MoBWT ARIEMERER L. CHUARIRIEOE
EFNERBDSBE, MBI DIRIEA F IS B
RREMEMBE LRI WA PT 0 &, BEMEREEK
AAoiysovgE (CM) ofinicksc s, EHY
DF— v LEGEHEDE T EERWME L TE L,
AH, XS5EEBDOENE Y MCHBEORIL A F L
EHE L ACMDAETRESVLDLIR bE{LE
bl (BLEEFBMNESRNESCTRHE. 19957 A)

48. EMFRE=F U L UERELAY S 3 ESBRNEERIGFRROBA

e ZEWFENE=y U v 7HEEEL L TOMRNAD
T I U A HiRE I T 3 ik 4 AR 2 A
fohd (ERE 7 EEHE) TORORE b, MER
B OSRBEITICIZAGPC HEMES 7=V e 72/ —
W 2oo 7 sEER) MR OETTEREEA S
CEMbiot, COFEERAV., EEBORBHER

R %X R-h R E #
fEELCOMEEEE b o FRETF. A RFARS V-
Ia MT), #ra » 2FATO (hspT0). ~& T F 4
+—#-1 (HO), c¢cfos, cmyc D4 DESE T
LIDEMER NI, COBR, ERICHWLE P TFEE
3% HeLa $EIETE. cmyc 2L 4 2 0BETFH.
HFIY A BH, FHOVWThOBEERICLINELTH



HEscezHspic Ui, Ui LE-RIEHHESE
EFCEBETHD., HELFHFI YLK L TEMT
> HO, hsp70 > c-fosDIAT & 0 BEREOCSE ICRE
Lo $hFUOEHEBVTHERETHENLS
BEER L, HEATE—BEON FI v AWl T

i ofos >HO. hsp70 > MT DT & DV IGE%:
Rlt, TNoDFEERIF., 84 OREGETFRESEL M
BEboOT=y ) v SIREE LTRHTE 2HEEERE R
LTWa,

CERK 9 E B AR MR o 1 THESHER)

49, BEERBICLBDE A OFIRA VBRIEFORRFZEBEBORMN

IR (B

PemEnh A EECIRE L TR S A & MR TF
OREFHEBHETE T A L&, EP¥ENE=2 ) ¥
Pk CHBEEPHO TR « IR L0 A DFFRICL -
TEROTHALERESZ AL FHEINL, BARID
FACHESE, EhAyoFtira v-Ia (WMT-I)
BEFEEFe LTEOESRBIC L 3 FLEMN T
EEDTWE, FEEE TOWHXRICE O hMT-II. Lo
¥ oESBAHEET (MRE) © 5 bigE RS S&T
MOMREa #anigERYEERE > 2R Licns,
KRBT OMRE 2883 <T® MRE OfFMEH
#E, FEichBdT 3 MREe, MREg #5 MREa ik

50, ErAFZOFFRA -, BRIEFOAMESOHE
MhoOE R XK B OX R

Ay OFAERA YR FIYAKBREOFETES
BRIEZELTHESESh, Thoo@&@ryAFiy
BEAMLTEETIC L DERLT 2EAHHE
BTHb, thAyoFdxd v, BETFOLER
MR RESRIC L SHMEHEI NSRS -
MRE # 7 #FTCEET 34, BOWELBRIERENEES
BEMA G- LDOEEFOSBLOMETHL, ChoHiA
® MRE BFlicEST s MlllioBEERESY VY 7
Ty A 2RWTHRE L ARR, BEREEEORN
MRE (c 3ESEFLEZHS LEL SN ZEEERT -
hMTF- 1 AT 508, —HEEMEECH O EC

51. SRAMRIC K B EKRBAELRIZTFRIEOME

[IFR =R - |
FcRE L& S (P66 EEEH) . BroHH
FlicksrsuFasray (MT) mRNADOHEEIIB
fImEAR (UVB) K&~ HERRT BT L5

#e8 K

WOE XK B X @
CHRFER, 3 - K 3D
CESBIRENRESREERETT C L0t
fro 5D MRE B~ THEERF hMTF-1 %5
HEETAIEND, HEEBY STV ERE o
hMTF-1 4 h s ED MRE ka4 s &ick
D WMT-I, BETATEEIT 5 2 EARES R, &
NLOERE hMTF- 1 BEESEERBEER 2N+ 5
CEEMIOFBLTEBY, TRENMRBEREELL
TOREAMATVWAT LEAETRLTWVS,

(3ERk 8 FECE BAA LSS « BRI HES FEYES
ELAFERRER)

-

iV ROE O CETER-E CHFRRI
¥Eo MRE 32 JogEAsEad 2 T &A1
Eci ok, COBRRF L — FEMEIR L DKET
B, EEREEOWEIC 2HOEE A & ST T
BarLEIONS, FHCOBARSEEOESLBEERE
TC DNA »olld 2B ER LI, TNHOHIA
o, ERERESEEAT TR CORAON MRE o
&L T hMTF- 1 ©#E&%MHIET 2 2 HRETIE LA
flahTwad, aRFESRR|ERICEZ LY MRE
P biEEE LT hMTF- 1 OS2 BEICT 5 - HiEEH
BOFEHS AR LS HEBRBOEENRES W,
(CFAR 9 4F I 3SR 1 THESHR)

BA-#& B & 8% K X-h R E K
HPo2Td, MTiR, BEEBYLS P VEORBAREE
HlE oS T 3 :FL 0N TV ASHEREAX
HETH 3, SHEH. Fx EMT A QLT MRIET &



LT#yvay 788 (HSPTOY iwEHL, UVB®OIl
EFRBEICHTIPRERH . UVBERHLLE
R HEROfc#H s s v 2252 mMRNASHIHL,
J=FrToy rETal, TOFEER, BHEREL T,
FRBEEINBE~RERICHL, HSPIMRNAOFHH
B L Tw{oMRoni, HSPT0I, ZEL:

52. BIRRICRIITRIZFTRMEOERR

BTG RHE OEREEERER OEREE, B
RRiontd 58 TRIFHMET 2 cwic, HEEYOR
a5 L N B FERENFHROMBEITS T &

ZEHRE Uley FEEGEE Y L TOTHROMEE<

72 REIESE, BNEE. REEOERIC X 218
HHRE T AR OEREP ST S bic,
FUZooxF LrEkEFAMEE LGRR LA T
foo BMEOHEICESw LTy ML, B
=0 HEf 13Pisher844, WistarFoF Donryu M » b

63. MAEMKBAFSICE (3B FHMN F F gk

B # &% B-

BRPS iz 35 T AN BEPY & B W i I o S i BE P
RT3 MENEAESZ VRIS F7L o4 3054
HiEsR B S LA o — 2> T3, L
LA S, Tk RAKEOMEl (RAl. MmEH)
KB AERAFAVEEWET oA v EOHEERC
ST RARMEERDEW, 2T, bhbniRTo
PFIicBW T, T v r OIMENEME—RE %R 2R
Ly TOREHVLERS F 4 v EEiFIED 72 O
EfTote 2w b &K DFABL AP ER KB

M.?Zszﬁﬁmﬁmiﬁﬁ

EHOHEERFESTA2EETH S, UVBE. MTH
S P70& W 5 Hied T B A KEFHIME R O 3 & M%)
THELEDPHOhEL 2F, UVBIREBCOLI
i, BARCL - TRECShEIBANEEORRE L 1
BIEMNELZLND,

FMEFROMREICET AHE (1)

A # &% 58 H x
EEEL, SHWE oM LT a ) se0
L F L v OE 4 BEREIC X 5 0MEEE DN O IRIEE S
OELETR LI, BREOKICBEWT, MY 7o
zF Lo L. FcESEogLRETRWET &
HTELD -, EEORITICBLTIES v FATELE Y
Mzl L, PPEZIMSFVCEEZEOVHE L, LiL
HAEL, WFNOFRKBVWTOERENR N, -
1 e oS I D BRSHOSVWEEERT 3 AENS
BLEEZ SN, :

John B. Pritchard (BEZE[RSBSTIZTAT. NIEHS, USA)

BTl LRI HE—aFESESH. TOBICBVLT
Fao =N LM ARBHSATOEERALT
I/BTHBa vy ORDIALEERL, SOi-ATF
A= vtk RANAEsERS i, RENERY 7
FUTCHRLZF LIz FNTyE=TA (TEA) MHZOD
BIBOTHhAENE &, SSRFOESFHELT
HohTwa+=vickb TEA OBNAALHE0% L E
[HEx iz, TEA lYAHICHT S pH EEZEIC-
WTRETRTH %,

(1) PRRRAMBHEHEOF SIS UE—Va Y

# W

T RN MMUEBEEED In vitros in vivo EBRIC L B
RIS & CEFEREI R, L oERESHE
OEERAREH LAV TESRNEBE T 3 CLHERET
o, TOHEA» S, EEEEHR MBSO H
BrLye o5V E—va vEMEDTEL, EEET
KT U RBHEEA A WTH I A0 — AP u 29—,

E R YRR B B OT-® B ¥ F-F 8 B #

€339l 74— HEDMMME (A8
OFMRAEE Y IR & OB U A R BE R Mk i
ZARBI/EEIL, codHRUzOMy « A, K
SRR 72 & % A 4 10THEA © S IEHE AR & B AR
RYEHEREES (JFMRA) b 5in vitro B HER
PSRN E LT RS IREIER LTE . (JFME



#ED .

AFEFR NSO J FMEZRERM O XBEH2Tic &
2 EERA OHER & N o, B XS bl
MEMBTROER., BT L sBEREEES
LU 1 AnFHAERLOF v 5275V E—va v
EFHIICIT » 120 S ok, BETHE TH S HHEDEN
MifAMEZ, F—44 F (Mg (OH) ], 94 3R M+
b [CaSi0s]. Z 0V F AN, MFNe 2 4 AH—
[Ti0:). TEHA FPOSTFHEIKODVWTHNZH, &

B, 7 AN MUEBHOAEKRER

NooHE s » FRERREAL. —ERNEETHRE
BL. ABESERE XRErar tTER L, BED
AHEERE LI, BI2HB IO TREML, ®2HF
HBHTR - D EHRLE, —F. Be OFikicxs
AHBREROBEME LT L TERD, 7 v MNERDEA
A RBRERNRRIC & - THET 2 -0 OBHER2EF
20H B,

(JFMAEHEREHZ > VT id. Ind, Health 35, 1997RUEE S
O R R A R wRETE)

(2) 5y FSERABEHDOBALFOLDHERY V108
N E R FRE S OE TR S OE H-X B OEXk
WOl E EeF R GE A (CERTA - EE A

Eets B O B EHEF 2105 U o O BRI
BTREMSERI NI PENE 5 » b OK[VEZNEE
W (BALF) oA {bZEMisE, S1BERL 72,

BEYERBEEBELTUICC—7EH1 1+ (A
m, #5580 —-2.0mg,rat) & TiO: 91424~ (JF
M, TO1) BLU TiO. BRKKEF (TOP) (H5E
0 —1.0mg/rat) THroE VEREET. 9A RS —HES v
MoHEESERTA LR, 58, 1. 3. TOHH
faEd 4T B AL F e, co@bEFkowTl

B6. 7 RAR MR O R

DH&#y v BEMELLCA, WHEEEAM
#EHTIR0.20g A o LREMER A S, 1mgllEo
BTHEHO2 - 3@l T, TO1HRSHTY
ERDEMTS » 1o CHICHLTOPHEHTRVE
NOBGHTLWBHEF L~V THEL TV,
ARFEBOEMET T, REFEWEHEOTAROE N IC X
DARERAlD RIS ZEZSHES L 2 & EEBRE Y,
(38 9 [ E BRI A MBI SWME RERTE)

(3) Sv FEERRSHO BALF MRRSBEIOELL

=B 2 FFR AR
# W =

ko R B 2 FEEOTIO, (HHR=T0), FEdhHt
R=TOP) BLUBHHEE LTy 2~<2 + (UICC—
TEHATL) 25y FICKEANREL (2). BER,
1. 3. 7TERCERLLTELMiatkEik (BALF)
O—ERERV, Bl S MiasRET IV, SHRE
AP & 2 EERHTEEME L,

BER Ong T 3 £, BBEEE TO>TEY
4 F>TOPDIET S HEE ML, 7THEZRET
B L fo $AIASE I TOP BT, 1 HERIFRERO#
HYACES ISP otz L, TOIE 7S 4 MR

TP RERASAMFIEL DIGE0% LE| L, U ook, B -

- B R F-HF B BEE#

EeF EH OB HE CERILRY - HE - A
BEBELEZ v PO BALF Kid12 & A LB LA WEE
BMEIINL 7o SSEMIREERRICRED Lich, 7ES
4 bELYD TOL TEh, HCIFERERE ) v ROEE
MEE S N FRERIEAOKER S8 KB I T
e 5, TOL G TH 545, SEFENEL, —
FAbERR ST L FE AR —T b, RO TOP T
PRI o o T & SEIBEELY,, RIEMIEEER 724
A FETI20.05mg, TOl T30.2mgh SHSRICHEL
THMRE 2R Ui,

(3 9 MEFREETREREENSBRET E)



57. 7 ANRR MBI OEFR

(4) 5 v PRENZRSROMEBHFRERE
= HF F FF &R
o E

ek (3) EE—3F v + D 3 BRI OB ML
&, TOL, TOP @l.0mefE5#ic 2w TRALEI DD
AEREEEAR >V T, Mo RBEELERE L.
SR, BELABELRTREL L CiadicE%E
WIEEIC O L. EYBRAERICA 2SR S EE L
T, 7Y A PEEBLOgR 5% 1 5B TRUERER
T L UMERFEFSRCEVRE & RENREBEER
W, MRNASEX LR icEEMasEbhi, 3
%, TEIE & AITHINS 0. 2ne T LB, LR OK
MR LA AR SR IS L TR L 7z, TO 1 BT 120.2

58, 7 ANZ MUERHEOEGSE

(5) LMD UV F—LAFEREICRIZTE

ARV D in vitro (RS TOEFREEICS
Wi, FRIMER, =707 > — ¥, BERERLEELRV
reHfEEEARR P AR MRS ER N TE TV S
B, BEL Y v s BH A b OEERS EOHEEEH
BT ARSI W, SR SRR D A E N
BT 20ROk, Al [ES S OMBERTS
Bo % TILLTIE N RN S I ERHE T K b A
T ENEERIT LI,

WS & LT, pH OXHPRE I HEMIcREL
BETHI N/ F—LERY, TOF R MNERE—FS
BT, He O s EFES S L ROBEPOBRST

59, INBKEZRS v MIHT BB _E{LF & v RESE
BEH-R B
B ek B A B M

=B F FF H
& N

g » bz NiCl. RETAMTEL L L RER.
B TiO: (T R (5 H) 27w (F 74D
K[EX MRt (BALF) OMFENSL <207 7—
Y OMARRAEETE 7, FARRELLNOS » F b
SHHEMEAEED . BEIEGAEITIC & b &aE LERERM.
PAS Ty 7 vEBIE (PAS—AB+) HikoEBRE
% LT, SEXRFER, BALF PORKEERL

e B OB F-F B EREE
EeF i OE Kt (CHELRLRE BB
ngf 5% | B B¢ LB {bsHbi, MabEs &b
Wi - too B & OKGERER TR S8 O 2 E SRR
&R R ETR U A5, PR b RS B T
FEHETHE®EL, RENRIKbBLAL, TOL,
TOP Riticlti=s w7 —YRERSh, BEPY v
SHAEEATEIT Lo UL TOP TR ASER
TOWBICEE D, FELGEMRERELNED -,
0L BEMESTMtECHERBLALHONT
BoT, TOBFRHZSEHOEELTHRETS %,

(56 9 B E BRI B SRR TE)

hE R F-# L E BE-E BB I
TEVERMIRE U foo SEMIHIHE & U Cld A (AR misitg iy
fHE (JTM  standard fibrous samples 5118 @
fl o R ARHE 5 T, iR 3 EE AW,

75 AU — Wi E OBHEIITEREICE LA SEE
EZfbotis, F5rBUELDY A 24 —HPEH,
HAYFA N CREEREEIZZEER L, TyF IS5
A by EEF A b, Y TARNA L EDRIREE
TRBERPREERIBHTEE S o1,

S ORI A G U, HEERESOBERGS
BTELIERFTEFETH 5o

B OK-ARE A K-F E B OF
= -k LB OF
CHEFELZTEAR. dLEA. At EEEL)

fro [EXZRBERHES (BO) THERIC. LEK

TR & D Lo, OHERAER v~ iR

Hilinofe, [RIEFTRATIH BT) TR, BERTH

%I PAS—AB+ERA. BC ¥ ARIEE+TI B (CD)

DRETHINL., BEABICLHFRLEh >, LEH

MR REREERSCA T, BRESFAE T CElEd 225

BT #Ti Ti RBEKICBCBLO AT, 20%bH



ERER, PROERIEREEESOUETFRE
S {EBRT oA T RETH, IHSEXHKS »
MiCREEEER | HBRSIBOMRESED B EERD

L. TIRSETRS » b IMBERBICESESE WL
AL,
(EIMEEER T 7o S A EEELETFE)

60. BERRTSAF—ICALIHLNFELEBOEZRLER

KB HEOER» 0L T oV VREDARIL LT,
B ZER(LF & YEERRE D, KICRBEORRIRIE
OrT oY AEERT RO OEBHRR TS F -8
BHhicHWbONTE P, Btk TRz 7o v ik
REMDIL BBEEEXNZ 2T o VVEESHET
HWBEMHSH -t TIT. KO RBOZTa VAT
bh, A EERTELDIRITLVWELESREEEL
Rk Lico HILWBHOBRP G F L=—9 1 TEELE
Bt COFBREMRMOER (—ns47)
O IR MERORENE MBS i, BEAKE TR
F & BB AR O THEBPET - o T OER, ML
F I UEBEI OO IR OERERTIE, Fo=—%

61, HFEMRROEBEICET SBIERIRES DR
R X-ERY

BIEZFRFE TN 2 REH G EfE vk oEE
H Lo TARELRE-TVETEBHIGNT VS, &
TEHRA I A A b« b CEBICRIET A T L RIF L
AERTRETH - 7ohs, TITIHAT S b METRDE
Sk, & MET &L 2 5 — IO TREROEA
TREETS CEEIBALTE METFORBAEERS
W o &EMEET2EMHAFEE LTHRESINTSE
TV, MPFFTFT Tt MiaEEE Lo 2mWiBERN
BB BB 2 8B A% L od. Th CiEEmILE

62. HHEREMOEBHODOESE

SR O HE (AR IC D W TR R T A DT i
ST AU ORABLEECT ZLENS L, CHET
RECERR S LW THESTThN I, S5 fEE
&k o TR PERMENRL B 10D Ui Ui E
Thote, £IT. THEESEELTRTD 2EMER
EarmowEbErER OB & OB T AHEED

r 0 =%k
4 7oA MBRE, -5 T S0LERE
CHEANFE IS E L T, i, PR, S ETEBMEF
7 VREREP SO I R PEREROEVWEZAThO Y A
TORBTHELLEZA, <—A¥ A 7 THEEED
TR T AERBOESE L ofeh, Fo2—s147F
TdbhIhiHE s EE T, THbb, FlkicE
BLicFoa=—94 THILBEHRE, —NV71470HD
kb, BLDIRAMERERTZENTE LI ELMHRD
bhto, i, BHEOKZURAERSLIVE. &
BEOxz7aoVLBERESNLH, OKERICHEITHO
BLEDTEBRHDTHBLEEL NI,

MR B M Xk B OB OoE
CUBEXR REFT, ¢ BIIEK £
MR T R BHIR ORGSR T T A8 (AR a3
OFEF) 2HHDTVHLL, TOE FHEFREESTE
THRERE (50Hz, 20mT, 28D ok, HENRE
HERNTHEFONBRRCRBEN SIRBHOMcE£ZR
BTWEWL, &5k, FiERloRaFicfEMd 5%
WIHOEAT 558 T T METRBEE RS CRE
LT COBESDORISO e MET ORMBEICHT 5 HE
R LTWA,

5 H £ A% FH tfFE-wm 4 B B
REREB I - T, BYERS SHMEEREOSNET
1D DEBEEITS T EERAT

TEYA FCMBEEALS YA 7 = U VERIDTS &,
EEAEEE T TAEF LT, TiEEBWREER
E=TrIvA72Y vETEYS PREBEELTWSLT
EMbhrot, BABHIEA YE L5 2720 YOR



TS, FRERMPICEETAE, FF A7
) v OREEHES N, TEVA MRS, 2 Y v
AN, FIAT=N, 53 9w P77 —TREEE
HET B ENTER, COFERE. BOE LHYET
EOWAMREFR T2 DICENTHZLELONS,

63. RAFEIEEE L TORESORE (3)
A H 2 A-E H
MERORZRRFELTEHESNE 2 ) v OENE)
BEa <, EEEFORB LIV~ OERERN TS
HET, R 3y YBEERNEL k. BiEEE o
FEEER, RO T EF 0z ) AITRAER P S AR
HEgE o 5 HkEIc L » T, TAUBRESE S, 2
BlcHig L BREOMENE S5 » 1,
COREREREREEREBALLEC S, BEREE
BibBwr—Héivoz) Yy RIREERETNT R
LERET B F— 2 BEohic, EFCRIE L /KR
FUTFEVILEENALNILR 21, TOF—F .
Tpic & B T o5 . BRINGEOE L% HHE L THR
TAREND B,

i o

SMERE RS s N A BREOENEENET 5 C &y
BEHHOBRECA o HHEH L & A FHAERR ICE S
PHEFHOLIUEREFT A0 LI PERNTSC
&L BEROTHETH B,

(5% 9 T e R SR A e i TRETIE)

hE OB F-E A OE FFEESREEER

SFI, ) yHHEERS LD AT BENEE
A EERAIFRHL60 B A L oo HL60W ., BATMEMAT
T3 vRZHEMT SRR M, SEkD ) »
BOEEMEER~ I 0 ) =9 sk - THEEHESEREZ S
Nt TDEE, ~313Y =0 £ 5BEINHRDO
2 VPR, FEaY o —LOBEITE-T0nE D
eMEshiizs,

VFEEHORE L~ v~ I > VTR, BiTd~
SHHEPHAT OV TESIRTHR LA S, BELED
TWHESH B,

(—Hi%&2R700 A FEEWEREL I TRETE)

64, < XREIB® subcapsular cell hyperplasia

: = #H E
WELERE 1QT = v A G HEEHEE 0 ST R E 28K
ORISR % £ 5 spindle cell hyperplasia % FHE
L. COEMRBETELWT E28E L, AEFRT
DERENIQI v AEFCLDH»H 5B~ 2 FR
FRLET 2 b0 2T L1
13~154 A& Ot > T, BALB, ¢, C57BL/6.
AJ, C3H,He, DBA, 2, WHT/Ht, IQL/Jic &%
e 20RIBEERIL .. SET OMMEIERE S T o
~OIERFIRRE O T/ EME L. HEE (Type A)
fta DIEFE A IQL Jic. BALB,c. DBA 2, A/J @
TS Sh., FICH 2 RETHEF TH - /=, CHTBL
S6LWHT,/Ht © 2 RECRIEO A ICED ot #F
#E. (Type A) MRlQHERER RIS MIE 0B %2 -

=

=+=

ARE A AKX A F K EEHA - BFED
THH, WHREORENE L Vil SRS 58
HTHBILh o, FREOER LIS ERZ <M
b-oTWwaEbins, —4. C3H/He v 2 TFIEM
% (Type B) #Elam# L WISREAME TS S oA
el DRI E - o S b o foo S DEREED I
% (Type BIMINRRETERAE OFZK - £/ < FIERHIEE
RIS LITWEEL LN B,

SEOBED S < v R BB D subcapsular  cell
hyperplasaia 3FHEIC & » T % OFEIEHEE PR =
BEFTHD, Bz (Type A) fEEE AT (Type
B) #ARGOIETERZEFERIFIZRT 5 C LIRS N,

(3B B AEBHMES, 4Tth Annual Meeting of
American College of Veterinary Pathologist i€ TH#)



65. | Q| %D RO EZER

Q1= Ri@OREMNICBHRERETERLSE b
D vz =7 v RERE U L /B IR % 35E L GF]
B SRR % S A EIAE R OBERE RT3 C
EERELTER, IhoOERICINAG, HERELE
e TER I SRR 2R 1

BT Lo /3 3ERTENE: £EMORE
EELToi, WEhOFERicB TSR THBEE ) —
W, BRERLENICHER LR TH - 1.
M b BEHE MR DK 3R IR » RN 1Sk i 1o Bl
BLTO, BREREL (., FRTELE U AR
HII, BLREEFE, SEOMRM RS 1, HBFERRTE
2H|HHRMRARRET L ER LT, COiRE2EH

66. {ERIRERISOERFERR

I E TOWME TBERREWRRE L D, iy
AT e OFRBIMY > <ERHMEEEED, TNF-«a
DA vE—Tov— g REOFA M v DOEEPR
MR ORIIHOFBHECE{LSED Sk, L
L T4 04 YBEEBHLSALTLAGHBREVS T
E, U voIRoEREY 5 CDREOE/ LORLE 5
L ADOFHERTNRATHR W EREr LR
VRIVTINGDIEFEDESKFEREN TS DR
REHFE-20 LiF— 206> TRV,

B, (EFEERBSRMRECFEERE L v

67. BEEREMERERIESY R T A
BRI PR RS AR V A T A REEE I B VTR
BENTOAEERENTEER., (FEREHEORN.
FEF OREERAEIC T 2508870 &R, TREEL,
BT EE e T 2 & & b I BRI IIED & Ofig
ATV, BBRICERT 2RI G 24 SRESD
R PITH AN, WROB(LL DD OERER
g5t RAMNETELOTH B,

R 6 EF I3, 2EOMEEIRG s IR
Brr & fERRE L. HEERIC RINBBEESORAE
EpEIE#RA I, 5| EREERTEE TITHETNEE

Z B IR Z-AEFEE A #
OREIf-cEEZOND, Fi, KERMDIOKLEE
Mo RHELSHMBEEEZE L T, CThNEERR
EEbNh, Coft, 28 duNEIR OB
FEE /NS, FFRoRRMMmE 7 » e —flaN D~
VI NS D, O SEMO I « AR
MH-sf T EBRB SN, SEOHEHELZ T TRAFED
JRE G o Tidi s, AN « JREAETERIEEFIE L
FHRE- L EEALND, ERIOLSNENDEZ I
g~124 B EEEEIZVABVEEIZR- TR S,
COXIBBEBHRHON TV, BiolRBEHTL
TWa,

(551220 B ARSI THBD

£ H ¥ #
BELICEAAE LB L odidhib b, HAEE~OEE
L LTERTH TR SH 3, Fic, * 5 b= 3R
IR WO Y R&5FHL. RERCHLTHEELR
HERE > TWBEFNLET Y THBOT, bLIONRNE
B NTERICE > TEERTIRWEERS A LEL
5B, .
£ T, APETHRDSSVEIFROAS b=
€0 b= EORE R LT v OHEIHE O EE RS
S LB o B 2 5iE L4 5 FikaREh T H 5,

A H B
TV, TRERBEHIE, SEREFEZE. EHARE2W. W
SRR S e BEREE r» WTOFEREH IS WT
DEFHEREE DT &b, COBRTH, HEENEE
e L T 2 BUSOBIRINGE, M4 REREZMIEE O
Eiathin, RIAKBEOERENL EO—IRMSHLMicEIhT
W3,
LB EELBREOEB b R R HEIh, BEHE
LTHRENETETH 5,
(AR fERBBENERERES L CRHEBUEESOEEFETRO
FARBEEIRE)



68. HBBENAXBT—FN—XOHER (3)

FEEELV—SZAORRE (FD2)

AIRH Hell T FE OKM-F MU OB OE

(CBERX » K¥ER., *"150/TC37. HEEORALHE - BAXNHRERLER)

FHEEETIE R 7 — ¢ ~— 2 (INHEAD) D%
i mE e 5 HY T, WEERE L D ILOCIS ¥V —3
RERL LA U SFNry -3 AMRORAEIT-T
W3,

PELEREIZ, ILO/CIS ¥ v — 5 R M, INHEAD @
gL a— FEBLBEOEOCABENBELTWS 7 7
oy SISV, AU TR =5 ARG D
OB ER AT - oo SRR, TOMRIHE
SWTH R T~ & FE R OISR AT
bz, FFFEy V-5 X (H %) KETTOR
HET 27

TEEHRD 7 7 v Mid, VEEECS| SRR HHEH
DFEVERS Bl AN « B8 « LEE O s
Lt £LT, £ER/Y Y~ 5 ALBBAHAERED

EAFIEEORZE LML T, £ 0EHEOHIE HARE
FEoARBRO BB ki, TOHER, CIS
vy =3 ALEREMAFEFAL OB THEOTE—HT 5
BlazRlne LT, Brltof L s s~z
BT anEDH L Lbibhsi,

Sz, REAICA ) VY Y — 5 2R —IGER S
BT, FROARICAY TOBRREEREBA LETO
BE AT - TV TETH 5o LT, ZOHBICRE
BERFACS v 5%y F LTORBRERE TEEREL
TW3,

{ 2 nd International Conference on Terminology,
Standardization and Technology Transfer [TSTT'97]
RETE)

69. {tEVHEOEMERRALTIHHAEILHTIREREERROT—F -1k (3)

—FERE, VEFRI | s it {LEME S oBMERR S &
BHEKECHET 2 KEFATEMEE 7 — 7 < — 2L
HIF¥EET»te F— 9 - ROWBEORBELIRBT-T
Wity 7— & ~—2{3 Apple Power Macintosh 8100
S80ENEC PCOS2IXa LicHiRE L, F— 4~ — &
By b LTHIETE 7 7402 —5— Pro 3.0%,
BT Microsoft Access 85% MW, AJILz5F—#
EFEALT »ANOETIRHEL, WHD~Y 3Dk
KR LS TRICHABD S~y X=X 2 {E=i, 774

wmOE O E-mOE B —
WA —H— Pro30EHVTWEDIE., HEERY/E
WHRERL DT -y OZMEBFRBRLT 2D TH 5,
REEREIZIED 51902 F TD 2 EFOF— ¥ O A
NEHEAT, TTIRATIORD - TV 519855 H 51990
EFETOF- & L CIENE s RE &L T 25K E
OEMER L. £2ORMLT, BEELSD TR
BART 3 A4 W MBEEROBERORBOR+HE 2R
WEFTBRENEAT - TENT EHSho 1,
(P60 H A EMERE I TRR)

70, HBREFERCESEEFEABREROF - -1t

B R K E-P B R XB

FELEEERCE W EME 0 RFHERA1979
HEDITbi, 80005 A 2 BMELEYER IR
W IRV T ORBRERIERIN TR TV A, K%
TRIDOHABERD 7 — & X — 2{bEIEDI, TOF—
# N — Z{LIE20FEENE < OB I W7 - 7 205
L. L, BERciRsncyE4seHid s oW
B &HITBEY TR, FEREHEAFEIC X
IR Db OFBELF— 4 #iBHTE2L0TH B, *

B REE CHENAAT oA PRE 7 =)
DEBHF—F~N—ZOHIEY v b=y 7ERICK B1L
FHERNORE MOL 7 7 1 MERic & 2{bFEMHER
RZ 74 VMEEhTVWE, F-vBEERTHL, &H
EOFEABTHEL DI ERFTAR VDT, WEO Y
Y7ot o= fbEEER (Ey ey PERB LU
MOL 7 7 1 AFEZ). ZEREEREO 3 > 0RO
ABFVIMEENTF— 9~ —RERBH SN TN B,
hofFREER{LS B ErhicBREE T,



FROSRFY) T F o= DEBIIE T EHHHE,
MOL7 7 4 AERD 7 - Z it W TS ERSZE T
3T &L D{LEMEORBENITI CEMHET, TN

POPEO Y Y TN voN—FE R DT TOFEHR
FEALEMHEE, ETOANEELSEL IS
B RALTH B,

7. EEREBELESTSBREEFROFNAILETIHNE (2)

EERy -2 EZRHLAEENEZET 75—
ve v OREBERTE LT, EEMEcBY 37— s IR
STEEAERA » b v —2 28 L THINL « BB
TEEDDOFEEEMBELTCWE, HEBRy b7 — 20
%id B Dbdkbps OFFERRE & ¥ — - DBAERE
EFRIT->THBH REFERNRZEC A7V &~
N—DERETV, HEZEORBLOEER y +T7 -7
OFHHTREL 15 = T2,

Foy b7 =2 EZRALAFEHEDO R b L AFEZLHLE
Ly fE8* v b7 —27 2/ L cBEORHENE & MER
ERFLTO0A, EEMECBIARA M LABEUA Y
FIANVADNIR L Ea— BT T, A b AFEBE
ORBEEREL., FHE | FAOHEELEMmL /2,

72. EEHWWWR— 2 OF BIKRO ST

i
WE, A vy —5y PORBELLRICHE N, WWW
(World Wide Web) %ML IEHMIEELIT > LEPLH
HEHEATET VD, MIFFERILBVTH19964E 6 Aic
WWW~=—~¢ (http : /“www.niih.go.jp.”) DB
BT, TFRET O CRET LT 3 1EMREEH
Lt &, +—S—iiRshi 7 7 4 VEREE
EOd B T &l kb, MFERL L TICABROHK &
EMiL tee £ OFER, 199656 A 5199742 A TD
BT 7w R[EE3H940,000E T H O, —HEREETIRE
150[ECH - 120 Ffoy HURBIORR TR AXRERS S

73. FERGBAEOEETREMBE

PSRRI b oS EREN A HE T EH
BEOIVSD I UTORERZERTE2 &8N TH
%o T OPEEHECRMNNSY% OEERA TEI0%LIAD
FREXTHET Bibicid. EEREEZROELAEL
AR OEDORY &85 v+ 0F1131.9650 <0.01E (E

W F ERE & E BB B BTE
oy b7—7EAVWCHEOMESE LT, WEERO
ZoRY. 754y — DR~ DOERBLETHE T
EMEF S E T o o,

EEBG LB 2 EEREERO 1 - & L Tl##ERIE
Y CAENERE L, ZORERREEZRTHEMEEE
DEER » 7 =7 KL BREOFERETAL TV,
BMSERD 7 ¥ 5 ML BESRBOBAZTV. 7
AR MEBOT Y S b, CRTEHRE.LTOCEREED
HEM, F- s ER L 3EHELOBERL i1
Bt Lo Sk, & O WEERNEEERER. X217
=¥ O EEMEETER 7 — ¥ OIEAEGEORE 21T,
(R 8 FRETTRARES [ElF » b7 — 2 2R L ER
WEXET 7Y r—va v OREHED

ZF B EXHE- B X -8 & F &
DT 7 ABFISTH EMbE | TR, BN, 2 -
Oy, FYF, d27=7, [BHVHE#, 771U H0IFT
Hol, TOIB, HE, IERKRUVFRLEOT 7 EX
DHET ¥ 2 AOHINREEDTED., WhWwaREARL
EhoOT 722 FEFIDE, -1,

—7. AENOITHE T, HERORNICET 2
HBEO =V hReE (., RO THRIE, SR, 4.
Uz, fTEREHCIRTS - 12,

(ET0R D REEMEF R TRETE)

W FE
TETREREY ORXAER T EBHNEENLL, DT
Mo, WoEEe & LS THEREOH S BT
THHTEBBELND, Fo IEEAHCAERES S
RO ETIETELET 2 LTS AEENEVLEER
5 d, AFRTE, EAEFEREIECHAsATY



BHRyu= bS5 EEEREY T 7S 7 ORI
SREEETEZATHRAEE» SHERL. /FERBEAED
Bi%ET 5T EMNTEINESIAEHRE L, 1
BWEERTHEZBOHBEROER TRE 1B L,
FORR, EiREEs o= Xy 7 0BRLERDBSEY

74, NZH AREERFIOFE

BLRESENE N BRAEER LSS 5 L v,
HEERAEMENTOAEEGOERIE L AV F - DEA
B OEREHRINZONEETH 5, TOBDICIERE
THBBRL & oEREYE IR S BT BESHR

OhTEBESERETZCEMBEEREZ, ~Nah b
o — & —RBEEHEIBSERI/DS OHETIERSEL. -

AEOEBBEERESANEST 2FMICEL TR
o, FRCoEMREBSh TV, AHETR Y 7 o~
0 vEFESUBRERE = 28EHERO Y 7
MICEK L L EOILBIRORAES,R L. Y7 a~dy

75. E&ERFILDET L (2)

INGEJR MERF -

WEEERLIC | &fe s, AUERON v ) v EKMRERE
R OEKNIEHLLovwT, FERCETLERCE
Wehicx+r =Ry —DdoRNShFEEREZEEE L
THRETL &0

Yy P AL—HBEAVWTY ool F itk DT
WEREMEBLT, BELLAY ) vEaERE L, #
OIEMER & NSV L 25 i LR, PIRERTRL. A0
EAMEEERTECLDAEL 72, ETERENEL R
B & NIRRT LS EMET LA, v =224 —
HiEEROERRBOER & BHESED LNLEh -,
FEATEERE | Tknf2EE & TOMICHTLE 2 nmEIT o #FL
O—RITEHERORA I LY FHEEN T, BlEE~DF

UVIREES OEE TRERENCHEES Wt ERT
RiCiZImEVs, #rso<w b 735 70KER + 1k
MHBOERETREFEN TSN LBE L DEL.
EHBBREOTE RS S 3 LIRS i,
(HAFHEEE THHIIMERTHREE)

B HF %

v 2R ARG TOARER A O EEMERET L 7o,
HER Y7 onF ¥ vEIENppm OEHFH TELE
BEFRIFELY » b/ FELTREL, 2OWEEKI
HiX 2w, BE 2B =k LR I ARESL
TA=ALDOTHRAEOTY 7 v~ 4 Y EJBEEOR
b2 AR 2 a< b 7S5 7 THIEL. gt ERY
foo T ORIEMES oRER & RS ORGRERY 12,
vya~EyyEEEECRELL ) Yoo S L
SCHART o 2 AR RN OEERMREL, TDFH

HRICE - TERPERERETS &b o1,

H OF E-T
2O N
W&l ot

ERIRP TRESRPAHER LTS 0EH £
Npfc kA, EBEOF » =R 5 — DEERMETIR. KD
ERET A, v ) rEgEoWTRERSO—EO
5y L nBiE g, INBEMERE LTHREMNEZ I
W EHNP L LI 5T, HITLED/NE DEIFLEE VEL
RTRREZOR-THED -

LI EOFERM S+ » = R 9 —FOEMEI EHFLED
INEOBHIFLE D D TR, REAEFET S & 1nmED
WAL SHNBETHD T EMREEN,

(BRI EAREXEMEREITRE

¥ E A8l B E
= CEELERASH)

76. KRS YEBEBSLUBEE L VEEOEMERIC L B EIY

NGMAEECBWTHHASNE 2 L vibkBEEIEL D
WEHe L EEREEnTWwEH, HHEBEOREZHO
MBI OWTRMTREWHFENEE NS, EL VD

INER WIEF
BB L UERREOSA AT, AU LRICBT 3
WEHOEFEHEORRESMLETH D, T T THRERIC
BOTRIESERE L TEkER L b ) o L22RELEE



HEREE L THEHO D OFEERE L,

KEE{EF P U v L EEL AMbRkFEEBBEREOELET T
L VvEBE R L BB EEI NS, AER
TREWARER & U TEERERR L. HERoE
bl vBROBNRELCERSO, FEAEE
NTEHLVE DM Sppm WL OBE THAITI100%0
VWENREEZRT D E THELL . —HORMEH &V
b A OTE®R $EYTRE . LR
INEWHEEL BT 20HYEIHAAORER N LOE

$hThot. L vEiZHEL VB EOEEBESALT D
OT, BEE{LAFETHETT AT Stk it L AN
BLTelr BETEC LI OEINBER LESE LN
7o :
DR LD, EREEAEERERCANESERS 2
AR L B8R % AR L o, i icE s ER 2
ANTe L yEENT 3, B OBRERTERTAIIDE
RISHAHTE 3, SREE Ulco A v 3EbE £ H
TH2RD GEMTEHREORVEHETD 2,

77. EERBRAEICE TS Y —E2RAWc—RRALREBHAEEDORES

— B R R EEFA B VT 0ppm Dl FEES A
TWAIEHYH 20T, HiRO—B{LRFE 2310ppm T
OB BOTHELRHEEET L IbEMRTL
oo B RS ERA THEBILRKT IRV
B fohs, B bR VWEBMERN—RR{bRESH
ZEAL, TEAS I UREORFilEattofRe
BRI A% 8AL T, AIEHE - REEQ - BOEL
M « LER « BEREREC L TERL A, L
THORRLED TRIFTH - /2,

MEDOR LIDE, TANBETHEREMLORES

78. fERBIEDO 1-FJoE O OFiHE

BRI & DG £ 3 EERES PO 1-7
eSOy (1-BP) oaEERy L. /RERE
DORIEET>%e 1-BP ik KRBHHHET. Tk
HalH7ovORBEEEE L THEESATWAS, 2-
Toelust il BRSNS BT LML EADE
BESERINTWS,

AwiaiRiEid, BESHO 1-B P %#PorapakQ %
FH L HEECREHEL, IBMELGC A/ MSKK
BALSHESITT260TH %, HER. BAREBEOR
FBIBIEET, EACBERY ) v ViR ABEKTIT
ot Kl BE, Rl X2 HEEZI/NE 0, B

T o8 =t
BALNTWAWIESAERAVWT, HEEHCERI Rt
BIER1T) T ERBIeshBrs 5, R UKIESN RO
DI R EeU~OREESKETH S, AlECELT
i, BrENICHT AEEER LHEER LN S
D, RRICEWVIERIE AR L B RO BIE £ 5§l 1+
SHEENMREE2ECSENS D, —BLREBEDOE
T L WSS BEETOBELHRT 25K ERS
ZEMNEF LY, FRPEDEHOBFROMBENLETH
%

BSOS KB —-A kB R
EZEBIc L 3BRERBATLOBERES T hizo0nT
BE SRS KETSH B,

TRy OMEBERE L TI-BPEMALTY
IR L. BSHAARE LTI-BPAERALTY
2T3ED1-BPRIEHEETI, 1-BP Oiksafem1-
Fusy —LdEHEshT, 1-BP OB 0FEELE
EMBELHEELTWRWLT SR TE o, ERREY
OEETIH1-BP BENTppmEEI 25E8850,
o] > OXEHUE L Bbii,

(360 FHEHE TS %R



79. AEEDYZaL—Ya Yy

ERREER. TolBELE s BREoS S M 5L
REhTway, BEEE~ OB, SELTEERD
B EY S TRTVARS B, - ORIETEROAT
A5DREBATRAV, 2TIOE: Y 1al— T
E7OS S LEER Lo CORO 70 Y3 A I3EERS
ZEhTLEH, WTFRLHRECA DO SIRIER O
FHE TORHMOTRELEB LI TE Y, HOEEE

E B s
BADIEEE Y Ial— b TERVWHDOTH » 70
HRE. EERUOBREFPHLHBETO S A v MEIC
BUVEBLEET 20T, HEEEOEL, K74 ¥
POBELEEAICERTAENTE D, ThEHVLT
BEOBEE(LL S 2 B0 ETOREMNTET T
Hh, BEN—FEDRELUETEILETE S,

80. 7RX7 7/ rHHERBREICEFS 1-Bromopropane 1B

7 A7 7 b bl R E 12 1-Bromopropane (Bl F1-
BplBd) MPERAENTB Y., (FEEORBEEND
Bl&E i, BREEOCITEBAN T, BLANEFRO
Vo 7 A L—HHESEOST 1 -Bp BESOHEET -
Fro HIEDER, Vv 7 AL —hiEE (11287 T,
129.3ppm — 24.9ppm & MBS EIREE @ 1 -Bp MH &
7. 1-Bp OARERE, v v 7 AV—THEEIKAS
e (1 A) Tid. 16.2—23.1ppm, fHEDEEH

m % & —FH F M—M8-A %k E R
(3A) Tidl6—10.3ppmTH » = (BEIRMISDE
B, RP 7w ald vBEEROIVWTE., Zdb&EmL 1-
BpicBEAREE L fEEEHE ((F¥F) 55%pm. #H
(PE%4%) 558ppm. FEASTOppm & FHfEER L, fid 3
ADIRE/EEE 224 1ppmBl T TH » 7o 1 -Bp O
B - TORWEHRE TR TEZ T TBEEEMT 2
TEMHEFLWEEZ SN,
(E2EEEBIEHITHMRS. 198K BV THRR)

81. HEMENF I ALBONF I ALLEESHOHIER

NF Iy ARBEHTICE{ SEi, EHoBRECLD
HWEERZABRL S Yo 8 & LT, EERES—BR
A Bl 2R S 2, W7 o< 75 7 2BV,
ks v adiskosF P o A (V) Efhosr v
Y ADBIERT BHEEFER LS, AHETRRER
WAEBEE TINA 3 NERD B0, BESEHTH 3
AABEIR 2 I L SRR TR T A B H 0| BEN
EREAEE U AW EEMA D B, £ O THMERE L D, 3K

B x &

De by 7 ARBEOHBEZ Fic WE v £S5 YER
HEEROVRSBERA TS, N+ Vv s 0RERNT
B - it TcH 3B P AOMHAERS 7, BPA—
N Uy s (V) EEREKICRETS 300, BERRIAR
ERahisic vy, BRIEHESEL. BRIKET
ST 3 B MBERERERT C LR T, iR
B L Wl TKEREREE S » £ 3 ) OBRIBNE
TF L EMENH D T EAREAL o,

82. BN 7T UERERWAFF v RNV ORER
W B S {%£-Philippe Blhlmann*+& K IE H- - & E X

b2 vy — 05 BbBREREERH L2 b0 i,
EmAHICEEOREES T2 LREHT A LD
fERkEh 3, COEMiEE LT, EMSFOLFEHZE
FIALALBIEE, F4—0, VINT 4 FIEEOFE

(BB A S A SR
PR batni, &, 8. KELL0LBEEAT 3HE
FRR L7 TRy FVEES L, RPIETE. 1k
Fe vy —ROBWEL LT, eV 77y T E
T) #EBETSEREIER L b Lo SRR E L,



SFEERTA 4 v F v v ANy —EER L, FO
EREETE L 7o L BIRICHA, 207 7 €Y 7 Y i
5 05, BEREECEENT 5w oSBT THE
PINEC TE BB, & ¥ ¥ — & LTH A Ok
DB B EFHENS, SEEALT TRy T ) EEH
WTEEL et v — i, L BIETEBEN2ITE -

83. PHHIEGOHBHEICHTIBE - L
—— HERUHICEI B AR DWT —

REMS 4 - D mowTik, BRI ER
HTHRRPFTEODPOWARES S D, FBEH LA K
TAHERENTEREES LTV, LkL, EF2
FIRB - ERLTVWEERE 754 v ¥ — (BEUHEI
A icownwTld, &5 LA E 728, BfEiR
HEHEPTRER O TRBNTH L T &5, fEEE
BAD B TEBEEE OB CABE~OER R
HELEDbNE, SE FEEPSHEBRTE TA#
HILTW 3 BHTFEIREA Z B Wit O RAR CA K
SVWTHN, FEEENERRERN L .

SR SEAA OTHE] - VINEER ST £ W T
BENRic L7 2TV, 1) B CAR,

HMU) vBEL2AVASTFHBERMAA v F v+ vt
YH—LDI000EDOREETRL, BT RY T ) HE
BOHATEERMA L v F v v 2k v —DERAM
MmaEhis,

(45O BRI LE LTS TRR)

ol E E-% R WTE-B B BXE
(88 BHERZ v — VKRR
2) YlokE, 3) BERLARUI RO/ &
RIFIZHE, 4) TRHIEG RS 5 e 0FER C A S
TORFHRE, Frfli~i.
TOER, 1) WEEREAK D EEE (~T0mg /i)
DR LA RRE LIEEH O FHEESMNALEATS 5,
2) R CATRON S AL, BEAESE emBl
LORESTRAMY A XTI o oA, WEFE#HD S
OEAMEY o X OHFHERER T R oM, ELEEH
oD LA Lk, HIHHIM A & OFEERFOMRICD
TRELERSH S HENE B, HENIEL,ITE -7,
(3536 B ARG Btk T a5 )

84, MIMERILMOESRER T RN IC KX ST R UREHE

# o E

SR R T b EML. AT, SREERE.
BB OBEL L > THEERIRECELD, in vit
ro, In vivoEROERIIAKSUEERZELXEE &
B Do FHHERSEA O AR E O FHG & BTN I .
X CHES N HBERE R O BB O R & HiE
ZhE 5 oWEoTE & FM I BT 5 < L A5RH
RTHBo BRI OEREMIICER HL O+ +
S8 0E-vayOIh, FMEFZHECERSME
M 258, B s ETmoRFA -4 —T
DIRIBEIR & B REE TEREE (HRTEMD itk T
7o

IS DA £ R A TRMEE L A EBTRR U
EHRCEBEET oL 7 2 20 b — A TSRS THL
El (#%20-30nm) L@8WiEER2ERNLL 8
RFEEIEEE ., 200k VEBEE (H8000) & &5t

= .

B o B B-EE OWTE-E B B I
TVY25LA, BEBMEY 257 L2480 EREBIC
L0, EETFE O D S AR SRR E
Bioi s>l EEL., BB —VEECSERVE
FHTHKZ T EEROMETTT - foo BERMII, 7
RNAF (Z VY FAN, TEFA L, 2BV FIA b,
Ty 74540, D4 AH-8 (F% VvBAHY T4,
ZEbF 5 v (WF ). T AN RS ORREG
HE (D94 5ANFA My Th—H%A b, €£EAIA b
N TWRAA N, BHERT yFITSA M) B, BED
FEFR. W oBTFRME. Bk X 338~ 0%EH,
WEORBER CHERAE & 5ic & 2 REEBEDOE L,
EWRET A~ —CHEShi, TILARAREEDE
BREE EAEBOME W TR LT VWS, (B
530 B AEFEMeISES, 19T TRETE)



85. BRAXNTREDFEUBOLEFNTOBRRICHT SHE
O OBz oW LB E-m  AEXT-R R UIR-E R B OFU
( TEEEHREMT, 1997, 3 5B%, “HRLTEN

BEPRIC & - THE U ERBEREE B> GIRRT . 47
R RE AR A B> QI T I T B EEAT W
& 5 Sakabe, Koshis (1961) OWfEMH 3, £15
3. AR FoEFEEIERERAEIC L - TEAS
3 T & A LEREIoRBERR (n vitro) TAEML -
WS 6D TH B, —F. T LIFERBERTEER
BEHA AT RICERNTERLL TV EMTFR
ENaH, 20BN TOBERICHET 2 ERWIFRIEE
G, EEO T WiIRE L. BRNCBRAGRRTEE
WRHRR L Twa 2 &nE | BiEMERWIERERE%:
B QIR TICIRE L TO oI L & U
oz Ab, BN TERBEREFEE « MRS 2 ST
N OFHERETSBRBECHELT, WEETLE
2 - o WEH OB A S 2T A TEETEL Y,

ARPFFLiE. (A) BREaIshTalR e (B) BREHE
WFOIERBEBISE T VN ) T TER L TR
BARHSENBELENTRE & EAnT. BRAE
ORBIEREHSTOERNTOBRBORELBERICES
B CEEETRORB LM 220 TH 2,

FRIEFEZ, (1) MAEENTFO (1) XEEHFCLS
FRERHOEESTE (1) SOFEEEHIC X 2R
BRUOERERS O BEEOEBREN TR, &5
oy (2) HEEENER L AIEREBOREERS
T, BACEHOWEBOBE TS O IR - 1o, S,
(3) BHAEENT LAEFRGIUARIC L 3ESEEHE
R TR > W T TNF a BEEAERE R B & L n 1t
BEDETOBFIC >V T HEDI LTIT FE.

(% 9 WEEMEEMEEESE, FRKTRETE)

86. HEMBEOEEE L UHRERS 0K LA DT DGERE

wolh B E-E B OE

V) A UACKEEE L CE U R BME R, BRI
HeFRENBHMEENE (classic silicosis) 5. 1
FRREHSE R L TRBORE AR > BEREY
WREEZRTOOANEBITLTVE Y, BEDWVWh WY 5H
REE%KE (macular pneumoconiotic lesion) 2 &-0% @
it EERIC mixed dust pneumoconiosis & W9 EEE
NEETBECEFELL>TWAEM, TOBEfICITS
BELZS b, SERKCIR. HEHT mixed dust pneu-
moconiosis 122 W T [EEFAHEEELED 5D OE
By v RU D A BEBI NS, ATFRE. BB HER
(nodule) HEFRZE AR > i MMEERTLE & BEIK (macular)
%2 %> mixed dust pneumoconiosis EEfiEE D
W, N D DR ORI U A O £ ORI ETT

— B R UTE-R B B

L (CHBENRER—EED
L, BASLEN DA OBMICEERE B EHMIT S
bDTH D, Fikid, MBI hORERIPOTE
MEEEERL L. AT TR T Y AT & 2 Ofth
DY OFERMR &+ 1 XMEEIT -7 —H. H
— it Rk D SEMPRL T2 T b BT O Tl L T X R[]
TTER(L L oo BEEX RN TSR &R,
A0 & 2 ATEOMMSEMRER I A ZER BRI s
TRV, LB EEERTS 5,

{Nikke symposium on mixed dust pneumoconiosis.
1997 = TRERTE)

1) FHEHRZ (1996) ZHE— Lo, ELTEHEIS
o — ., EEFH0EECIHNHEESS, 4

87. LU AMMOFAAREICLZIEEATCET2HBNEORE

FAG B EHEFIRFES THHITA 50,
ERIENE ST 2B CARO v ) AR OER ST
FIAS 3 T ENEBENT WS, FosEETRAR
Y4 XORTFEDT S L, APOEEPEIRKEVE
EELNAMEEENET T 5, J0id, ERSMTET

B E TE
IR IT AR OBIRP R R R ORIEE1T 5 HEH
HEEENTVWE, TOEREIT~Ly FEEICoWL
TS TV AH, FEEREFORMER LA ZER
TAHESE, AT 37 o vy BicERL LEEE
EECEAE TR T 2 FESE—BATH S, 71



EBEE Ly FEABETIIRTFOOMESRERE LR
WA ETFEsL, MEELELEX o RBoRE > »
TRRE L7,
FUVRMANSALPEREBEL, 7408 EERL Y b
EBTHEEN R T ARAEE OELEF B L, 74
Y ETRERET LN WEHRMED SN, Bic,
RERSEOMEE | omicBH8 L 2k S3ER oFE» 5

88. WNRIRHEEICETIAE « IR

BEERE, PRITEE., L — ¥ —BEERTEEOL
(R, B, RARED MRET ZEECHB
T, ThickaMEOBBESS 5, TOMILEE
LT SR REERY, K< Ebh T, Tk, —
KHREOOT, BETH S, FIT EREFHE
BL T, SR, ROEE - [JiRH e 25T E.
ERFCHTET v r— PR EIT -7 THIRESTY
T\ TOMEH, B, B, FHIh3EE0BE L/

74 v FEREER L. BUEHE & O OBIR AT~
REAHORSIN DT H 7 « LY HEE S BRI
BRI HA LT L, RFAEE 7 « vy EEED
2L THiE THER YT 3 REECHEENTLT 30
HEB LN, 74 VY ETOMNENREITEHEEST
HARAER S Ic BN B T EHMER SR,

(SBI6E H Al Tpd (1996) THE)

5 #

. EROFEE, Gk, MERRES K 0T, BEL
foo M. B L WO 7 — 7 ERIEHEEETH D,
HERFCER Lo2b 2R EIELEI>w T,
FRa A

(BEREIREEY » — + b, 19, 23-28. 1996, BHHELH BTN
FHEE Lo RR#ENFOoEBSSLEANE, BRER
A HS, 1996)

89 BLATRIVERAMLAL LTOERERER CASEET 701

BWUA=RZ? OEFRERBVWTRFLCATR Y OM
BIEESEAERLAEZROVT T « V7 — OMEETEIA
=TV 3, HHEOBESZ TR ARG ERES
B 2BOHE TIEERBOELHARE & 0Bk ok
BiEERL EWIRRESTAE T o S VEREAT S
TENYEE L EDOHEMNE SN,

HFF TR X7 OMEERFMERIc >V TRET 52 &
THHE LT, RESHBOBLARR A7 s by —IZ

B OE B E-2 K X E
DWW CAEER L AfEREREoRRE L, [
U@ AW CREx 7 o/ L THERREERAIEL
T FE RO LB 21T » oo HEOHE TERELE Y 4
g —FILEERCAERE T 7 o VL TRBE U cEER.
BEAEDZ7 sy —RBREx 7o VEFWIIES.,
HBEPIMEE LR T B &b o,
(19964ERE ISRP "R EI B 2B & T THE

90. ¥ 71/ 0VHFIENTEIEY bA Vv EV Y v —OHEMHRE
\OR & E-NER OEET-R O E - & E # CHARFD

S Rl o DR E R ORICHES § TRTA2ME
TEAEYY » —FI20FERIB CAREEEE LT
KEOFITER STk, MNIELIZIEy b1 v
¥r Y ¢ — (Midget Impinger) % &HEEEhOH LA
RHAETIEB L LTAVONTE ), BOEOMEEE
BRAGERBWTLEEET I vEHONERE LTHEHE S
NTWVWB, Ll 4 YEYY v —HEEREC L 35
FHEBFICEL LTRELTVA DY 73 7o V4
Fiont L TESESERE I TV 5,

KHETRY 737 a vlFiodd a1 v EY Y0 —
OMEHEEL, AANMEEEFR Y 7 by 27
FLUENT 2H L T4 ¥ v Y+ —REBOFENLERNG
k—e®FA2HOTETL, EENEEEFLEDE
ok ARSI ER D, i ESEEBR FOoL 7
0 A B THESESIER 2 S LB RET & iRt %
ot

L (BsElE 7 o SR AR RS, EE R A A

IHESITRE)



91. HHIBEROHEHEICHTIHAE - X
— BN S IREOHE - S ——
Kl & B-& H
FEHBATEOENIc>VwT, TEORET & RS
DREFE, QEEBRSOF— s REZBITVLBRET
Bbo GET v ENTS 4 v F—lto0T, ELEEE
O T, I & ORI B 2 IREORIE -
G s BB o THET 3,

DFEL. UIBTIESE L & 7 LA 920G L FEIC R BB, &
54 ¥ — 28 (EAEI0m., 180m® ). #mI 4w
BEOABER I, BT » F— 15, 87
IR, HERE 3 HFHMECREE (RION
VM-19A), ¥—# L 2 — #(TEAC. RD-101T), 4347

_%.

—_

=]

wow MM B BREE (AES V- v
W EIRTER SR 8 (HP8566A) A2\, BH A
FM T TRE L 120

HREHEIcBEO T, BH0m TRTERD L~
#5100-1104dB OffifHi & - 724 XHHE (BE-F) HIRE
BREDP -T2, FIHIRE DRRETIIAEFILAS
Tho7, LTEAFRORHHAENTV S, EHE180mD
TRIEGORBEIIC L DIRBIORE SHBR > T, 1
Brickve, BEOoBEEIc L S EE1I00mORE e
LTV,

(5B36[0] A AR @l LI TRE)

92, HEIBELOBEEIC LB Y S A v 45 —DIESTE

* 0 & B-& B

HERA OFRTIBORHZAEL, ThdoF—7
EINEDTH 20, GEIFRFL Y74 v 5 — ORBAEE
TEREER, BOOBHIC L2 RPBORE SEERD
35T LRI, 205 OEEREREOREFEMER: I
S L TEHMiiERA - D THE T 3,

B4 2 100mm ® 4 FEEH, 180m @ 4 TEE{CHIES . 2
WAL, NESREIRONTHEMRES LFRTS 2.

Ch o DFEREREED 1S0-5349 (1986) @ FE:THE

93, ARIRENOEHAIICE T 3EES

AEE R, FRUHTIEOREST 2 RBGHED S b,
ARSI i RRE & 72 2 R ERE L 2 OxBE
2WTRE L, W 2hOXEFE LA,
BB OFHITIRIRD 2 2 OAICHERT X Ebbhh -
oo OEDHIFNSYRAFa——0OHADDC. 7+
Tho, bI—HREBEDOA——0—-FTh 3,

DC v7 FER2WTIEFERNICIBBEZ LT
Wi, TOHBHED 3 & FiRHBITET - 2188
BOEBRERCEVTZ 7 -MELTLE S, 20O%
BRELTISOBLETR, AH=hN7 sy —%H
VWARIEEAEDTWE, LILIDAH=ANT 45—
ERAWEE, FSUAFa—H—DY A IDFX HMG

=
=

— 5= B o B B BRE

(AR v — yBIEm
flid 3 & 100md T, REEZORETS 5 HiEH1
0% FEHE & COFEELIL10-154E, 180m® Tid4.5-10E & 1
%o I1SO DYETIR (1996) Ti2100mn® <12 11-154F, 180
mPTRE5-10FEE0 3, RAEEREELOER TR
FHEEESEL D, —HOoTEHHOFERBTEL.,
100mm® Tid#u 4 - 8 Beff. 180mm@ I 1 -4 B & 75 -
T3,

(SRTOM H AR R 2 TRETE)

®F H — BXK I & -7 F £ K
EVIRENEBOT, FOERICEEEEPLELT
FOEREYL, 3 —EHOF ——o— Fid, BERESA
EhHCHVERIEWE— 722l abicR 58
HT, PIVRF2—H—OT v FIRGA—N=—p = F
OB v I r =5 — 22U 2 H4ENE 3,

HLADRIETE, ChETDC Y7 rCEBBELET
ERBVDT, CHETOF—- 4 BEHTELOEER
5B, £, A —N—w— FioWTR, Efiv~a
FORIEY v VEERIRIRL, bo2 ol hEEE 4
VORI - THRETA L EIN LTI oNB LEL
O (-



94, EEBBICHIIRBEAEL ZOMEH

EREBEBIC B 2 HEOEREREL, E07F— 5 -
2422 b oBIEEEE RS SR L TIT-TY
5, REFD, BYHI 54 vy~ EPEIRATELGICLE S
BOWHIEEhORE., BRI » 5 — SUIMHEAIZ &
BEBOMMEEDORES. HGRTOT v F—F -l
e OEIEENEE, RS s—F 77 >0
BEadR e LT, F— o WBEERRET - 120

TRy - BT AR L T, BEOAE S « BEER
ik o T, FETAREO U AAPEIBREEEICHET
DOEMNSH B ENESHITE -z, BEL-VEH0
dB (A) ~#9105dB (A) T, — R REFOEEHLKE
WIEE, VRAMER o, FOBSIIBVTE, 1
kHzPl F o BssERS & - Tl . IKE)

96, EAERAODT—/I—T7—FIZETSZAO—

gasg T—N—DOHEECLLEE
5 5

EIWTIR, 77— FORo— L STHM
ONBlIcBY s EOF - RS L 3HEEELT
&L, RS IRV T, AT, 20— L
STHAlICE T A2BEDF —~—HEILLZEEI>»
THE U/

Zo— FEEdA2203.2micEL. P —HES
A ATERL, BESBEEElSET, 71— 7—FOD
M OHED & FHRElc15~26 R OfEME THELHIE
L7

F—N— 6 =30°, 60°icBiF 5 FhOffid, Ru—

96, FUEROEEEECMT 3HEE - FE

A\

BB E -k N EHE-& R — B
AOBEH 54 vy —HEORT L <LbE0 (85dB
(A) BLb) c &h¥HAL foo

T F = F—EEENOBRFIC>0 T, 2 o0fFEE
(K= vy, o EYy) REUTHEZRT - 25
) o v FEEBORE L~ AEPP A% (. 90dB
(A) ZHZBCEPBHAGH I -, ELLOIEET
HEAFREEECBEATERSER S Eh o7 dd| 1
kHzL) T O i o REMD -1,

RSB & —F » 7 7 ¥ OBE L <V 1E80dB (A)
PITe, BrificEsi Ny tiiisr 1o, £
At 12200~1.6kHz b Bl R T @SRRI Ao
Fis
{(—i8% B A% @S THBIRFLETRE)

b A ORESERIGE R UE AR R

] - b F 8- (CRREREEGFITER)
MR STRRANS X= (0.3—-2)d 0EHTIEEF—FL
ih, FNEH Fh =010, 0.11TH 5 T &hhb -1,
=904, X= (1—-2)d. Fh =014, &=
120°0i84, X= (1.6—2)d.,Fh =025&%h, 7—
SN—HEGOMAE LI Th OfEMELEAREV
E#broi, CThoOBERML, ELOWF—1¥—7—
NOEHEER. BA0F——HERC Fh S —E &
HEZAR— o LOlBERATRLD CEMEETN S,
(ZE69E H B E A ST F1966)

— BAEE TR 2 ERREEGEORNE EER —

5 1%
BABLE TISOMFRBIENE N 2 LEAHHR OB
RIR L EHL AREOMERCHT 23HETH 5, A
ORLE TR, PrEM. BeM. RURERZHEL,
0%, 7U AR, SEk. ERE LT, BRE, B8R
BUSEOETRE~THRLEL S, ChoDBIETRE
BT, BELE., 7V ATE, Rt Ly TE
BT AH LA RUBEIoE L TehEhiia7 —
FHBEBEENTVWS, UL, SLRIcE T 31EEER

e I8

e B BXRE (RS V- B
ORBENERR. T OfEERETME 2 EERS D5
BB LEB L, TIT, CHODSEFOBETRICE
BEn TV 2RSS 0L 5 U8B M ATRE - 5T
DEMTH B,
FELRrMT a7 — FiE, E=—Ad—F
DLAEREY — FHBBEhTVWER, Ea—ah -
7 v ORAMIEE L% { . 7 — FEOESE ORIERKR.
3.3-05m s Thnote TLT, E=—NA—F D



B AR C T T — FIOm#EE41.0m s &
TEFB&MTEE, 7V ARBIIETIE, BLHY
MEWHHH OBBIHILT, HE07 I v &Ry
b AEHESE LK, A LTRSS T - Fid.

EESEINTVA L =R =87 — F A
Ly 77 VEBLKE LTHSHREZ H 14,
(53360 5 A9 Bt T 325820 1066)

97. RFHFROEMHLRFLLOBRICETSHRE (3)

FEE TR, vy FOAr— L3RR T —2
BHERBVWT, E— Fd vy 7L — FiSERBRAME A
O, FEER oW &R L BB ORI RUEESR
DOFERAED & o — A EE & DMBRERE L, AEED
{EEARL L. VIZ60° BB EME ARV S h
foo VB0 ERALAE TR, ¥ — N F A RAFERH20° 4
min B304 /min W FhOBE b, RBRED
2 meds 35 47 B S [EIEAI2.83Tm, s TEFLMFL L hi,
V=N F A RAFREDN L min OEEADHEH20 £, min

e=l 1 B g o
DIBEE D bRILORBELDIE D - 12, Th, RBEE
L5 2mmicds i BREEEAS E— F4 v 71— biEE
OF—7[ARBIEEEEELRUTH > Th, WE,
FEAEL E PR EEEF{DHE0T, T-7EHTOR
FHEREERELCET L. SBRET LR 2mickit 3%
SEEALSm, s THRILEFRELIE L, Tofd, V
60 HBemETIR, E-FA Yy Fr— MESELID Y
7— FEEHAESI A EMTE 3,

98. FL—rEFEROICEIT2ERNOERERASZREVE AKX

. g
EADERRFR U 7 — FO[F askstciaL Tid,
MBI & IEAFBOD F — -7 — FEHO, Ao—
FEEICKT S 7 — FRIOmM O, Ro—FDRES,
F——DEE, Fo-HEILLEOEBARTE,
LEEDEETE., FL— vIEHFEMOEET 28RO
[EFHRAFE (Fhy 2Rk, coEHBEEEHEE2HS
L, 7 -riciE, EOo—J&55180.0,
225.0, 450.1mO=FE=HEBEL, ChbOFREHTEE
HOp o TRichB T 5 SHER/TIHIL oo 2B, —
s IROREMEICIEA L2EORELERT. 0124

WeE B

8-k f i (R R R R
DFEEEEARERTMBE Uk, /2. OBROMERE
1468.45~353.60nf /min DM T 6 BMET, EET
NP LEEE b —~FEAVWLEOHERERE (n=
5) iK&-Thd, COHKE, MRERIRACTHSTH
HL., BREGUERRZL o F—ERET O LERT
FEEbT s EhEREEsNz, £ IORTHELLT
V— YIEAEBMOOFhMEERD 3 &, 0.927&8 b, 5%
RO LZAFEERADOE (Fh=0.800) Lo@hickzn
T EBHME N,

(H536[0 B A Bk Ty TRE)

9. FRASIENITICL B HER U A OKRES TR

BUAOCEHFMEIEL < 5l LEIESBIEFMG 2T
i, BMLUADKENNEZHS L EBEETH 5, AT
KT FARIC L » THER U AR ESHERET
BFEEER LI FRARINZ <27 b g, SESEHE
TH-IGe. TONRCEELZTICLBNGNS,
FITIOEHEEFAL T, A7 b A SRRCHET
ZEWMEBLLIHETD S, TOEORRZ bR
ICRERFSFEERE L2, COBA. AEShiR

nIg i
ARy P ARBOLEICRE L7 P& LTHET L,
ERR B SR b ERRERENRONI P L ELTHR
Te THLTESNANY F VEBRBSTEHEL. T
RBEBTIRATRD SN B, TOFFIEHVWRIL,
TR~ b U DRENHEHET T2 2 LM TE B,
RS~ P ovid, ERFREITIICA <2 b A~7 b
WEFRLRLLTBOLNEDLOTH B, JOHEDHET
ZWRETY B i, FEHER I A ERERRHT B W TR



2 BEWRIITIC & » TR, WESHAEER TR/
BEg L& CARHE—8ER L. KEOZHMs

ool -1,
(A kF45%115 p099-1004 1996 B

100. L—¥—aE[{E{LEIREITE (PTVE) ZROERES7— FEORBRIO

BLVGABS TS — v ORI

1 AZBGEFERTH D, SHROBEHL L THRY
AATHOEAEE P TVETEShHIEDEL ¥
DI AADRNMBKBETSHE, JOHITE, RO
Ei{§EGEHT 5 & Fic, BiAASROEERMAIC RV
BAET. WMTOREMEL ¥ oIS 52 &, FHOL,
FORELE Y OTHEREZIEECH S 2 0B >R
SLfgaEE sy

23 vFE, 100 (8) TEaTWEM, 71—
BEAIDIE O, LA s A REHPELNBSEE RN T A
SiF, TNAT) ALk BFAMTICEATO ML —H—
WTHLBETH O, Bon-EREFLET 5 DICERK
MABELTVWS, HLLFTEEELZHE T5120D0Y 7
FASERRE S, FRICHIET BHREESE S DT,

ARMTERMEFRS M R X B
ST — 7 —EAE DD, LD IFHSERNEB LN
BEBRLTVA,

3 L—HF—OHAH, MTOREESFEELTY
., PTVETRAIETERVWEROSKIREE x-
WTRIET 2 EHSROBETH 345 HTEEDH
#e, hFoRER, TORBEME. FERF L. Hic
P I Vi (Particle-Image-Velocimetry) %\ T S .
TEHEND B,

ZOEBi, HH. FYSAEMPI v -5 OF
HBickd, TOPTVERPPIVEEHWAZ &Izkb,
BAOFHS. MRS CHET3ERLF— 7 -»EB5h3
LEZTWE,

(F e Les, HEREFERR)



m B % H =X
= £
2| £ E % BEE & (8) 4

10.

. Effects of earplugs on catecholamine and

cortisol exertion in noise-exposed textile
workers.

ARV AERNVESD G B E

DHEHBEER

. Adaptation of circadian corticosterone and

catecholamine rhythms to light-dark cycle
reversal in the rat,

. An increase in noradrenaline excretion

during prolonged mental task load.

. Assessment of job stress dimensions based

on the job demands-- Control model of
employees of telecommunication and
electric power companies in Japan:
Reliability and validity of the Japanese
version of the job content questionnaire.

BBICRITBEA ML ARE

—MAFIC K 2 B R —

.ﬁ%tﬁwéxbvzaﬁmﬁﬁ

. Mental health problems among Japanese

expatriates.

. Analysis of ocular surface area for

comfortable VDT workstation layout.

Adjustments of posture and viewing para-
meters of the eye to changes in VDT
screen height.

Ayako Sudo, Nguyan An Luong
Hiroshi Jonai, Shinya Matsuda,
Maria Beatriz G. Villanueva,
Midori Sotoyama, Nguyen The
Cong, Le Van Trinh, Hoang
Minh Hien, Nguyen Duc Trong
and Nguyen Sy

HEET. SAE—.
REEE

Keiichi Miki and Ayako Sudo

Keiichi Miki and Ayako Sudo

Fumio
Araki,

Norito Kawakami,
Kobayasi, Shunichi
Takashi Haratani and
Hikari Furui

LA, WEEET.,
BiA R, KAREE.
LHEF, EOEE,
# BT, A,
BE R, S,
sesie—, A EER
=B, KEME,

ARHEN. REESE,
NI EEA, TR —

Lumie Kurabayashi

Midori Sotoyama, Hireshi Jonai,
Susumu Saito and Maria Beatriz
G. Villanueva

Maria Beatriz G. Villanueva,
Midori Sotoyama, Hiroshi Jonai,
Yasuhiro Takeuchi and

Susumu Saito

Industrial Health, 34, 279-286,
1996

EENER. 4, 303-306,
1996

Industrial Health, 34, 133-138,
1996

Industrial Health, 35, 55-60,
1997 '
International Journal of

Behavioral Medicine, 2,
358-375, 1995

BEXEEZIy—FI.
19(6), 49-53, 1996

DB ESE. 36, 145-151, 1996

Shanghai Jingshen Yixue,
Archives of Psychiatry, 8§,
216-217, 1996

Ergonomics, 39, 877-884, 1996

Ergenomics, 39, 933-945, 1996




= %

e

E

w8 () - F

11.

12.

13.

14,

15.

16.

17.

18.

1%,

Dietary sources and back ground levels of
hippuric acid in urine: Comparison
between Philippines and Japanese levels.

Effects of a single cognitive task on power
spectra of R-R interval and arterial blood
pressure.

Apge-related changes in ventilatory and
heart rate responses to acute ozone
exposure in the conscious rat.

BEANCBTZTNSTI /LT
CEERKEBRLE

¢ -Aminolevulinic acid in plasma or
whole blood as a sensitive indicator of
lead effects, and its relation to the other
heme-related parameters.

Cytokine profile of human peripheral
mononuclear cells exposed to 50Hz
electromagnetic field.

A preliminary analysis of technology

transfer and occupational safety and health
in Vietnum.

Testicular toxicity of 2-bromopropane.

Disruption in ovalian cyclicity due to
2-bromopropane in the rat.

Maria Beatriz G. Villanueva,
Hiroshi Jonai, Seiichiro Kannno
and Yasuhiro Takeuchi

Masaya Takahashi and
Heihachiro Arito

Heihachiro Arito, Masaya
Takahashi, Takeshi Iwasaki and
Iwao Uchiyama

HRHEET. R+
e E==s

AN

Tadashi Sakai and Yoko Morita

Hiroshi Jonai, Maria Beatriz G.
Villanueva and Akinori Yasuda

Shinya Matsuda, Nguen An
Luong, Hiroshi Jonai, Nguen
Van Hoai, Hanh Thung, Le Van
Trinh, Nguen The Cong,, Hoang
Minh Hien, Phung Huy Dat and
Dang Dinh Tri

Gaku Ichihara, Nobuyuki
Asaeda, Toshihiko Kumazawa,
Yoshiaki Tagawa, Michihiro
Kamijima, Xiaozhong Yu,
Hidetaka Kondo, Tamie
Nakajima, Junzoh Kitoh,

Il Je Yu, Young Hahn Moon,
Naomi Hisanaga and Yasuhiro
Takeuchi

Michihiro Kamijima, Gaku
Ichihara, Xiaozhong Yu,
Zhenlin Xie, Junzoh Kitch,
Hiroko Tsukamura, Kei-ichiro
Maeda, Tamie Nakajima,
Nobuyuki Asaeda, Naomi
Hisanaga and Yasuhiro
Takeuchi

Industrial Health, 32, 239-246,
1994

Industria] Health, 34, 287-292,
1994

Industrial Health, 35, 78-86,
1997

BT 412, 4,143-147,
1995 - :
International Archives of
Occupational and Environ-
mental Health, 68, 126-132,
1996

Industrial Health, 34, 359-368,
1996

Journal of Qccupational
Health, 38, 103-106, 1996

Journal of Occupational
Health, 38, 205-206, 1996

Journal of Occupational
Health, 39, 3-4, 1997




& #

ke

E # 4

BEE - & (B) - £

20.

21.

22

23.

24,

25,

26.

27.

28.

29,

Testicular hematopoietic toxicity of
2-bromopropane, a substitute for ozone
layer-depleting chlorofluorocarbons,

Ovarian toxicity of 2-bromopropane in the
non-pregnant female rat.

2-Bromopropane D4 i - & F 1T
BT 5EmRaER

REREHGB L DEERED
W

Characterization of steroid/cyclodextrin
inclusion compounds by X-ray powder
diffractometry and thermal analysis.

Skin absorption of solvent mixtures:
Effect of vehicles on skin absorption of
toluen.

Lung lesions induced by intratracheal
instillation of nickel fumes and nickel-
oxide powder in rats.

Antinucleolar autoantibody induced by
mercuric chloride in mice: Does sodium
selenite inhibit autoantibody production?

[QI/Jic mice have thymic B cells.
Identification of metallothionein isoforms

with capillary zone electrophoresis using
a polyacrylamide-coated tube.

Gaku Ichihara, Nobuyuki
Asaeda, Toshihiko Kumazawa,
Yoshiaki Tagawa, Michihiro
Kamijima, Xiaozhong Yu,
Hidetaka Kondo, Tamie
Nakajima, Junzoh Kitoh,

11 Je Yu, Young Hahn Moon,
Naomi Hisanaga and Yasuhiro
Takeuchi

Michihiro Kamijima, Gaku
Ichihara, Junzoh Kitoh, Hiroko
Tsukamura, Kei-ichiro Maeda,
Xiaozhong Yu, Zhenlin Xie,
Tamie Nakajima, Nobuyuki
Asaeda, Naomi Hisanaga and
Yasuhiro Takeuchi

g —. EEFM—EL.
AKE R, HHETF/\RR

EEE—. RERE

Sheng-Zhao Lin, Norihiko
Kohyama and Hiroshi Tsuruta

Hiroshi Tsuruta

Tadao Toya, Fumio  Serita,
Katsuhiko Sawatari and Kazuo
Fukuda

Junzo Saegusa
Kubota

and Hisayo

Junzo Saegusa, Akinori Yasuda
and Hisayo Kubota

Takeshi Minami, Hideki
Matsubara, Masayuki O-higashi,
Noriko Otaki, Masami Kimura,
Kanenobu Kubo, Nobuo Okabe
and Yuko Okazaki

Journal of Occupational
Health, 39, 57-63, 1997

Journal of Occupational
Health, 39, 144-149, 1997

RERFFE. 10, 93-94, 1997

BEEEAEHE. 38,
156-157, 1996

Industrial Health, 34, 143-148,
1996

Industrial Health, 34, 369-378,
1996

Industrial Health, 35, 69-77,
1997 -

Industrial Health, 34, 139-142,
1996

Experimental Animals,

353-360, 1996

45,

Journal of Chromatography B,
685, 353-359, 1996




| %

% # A&

Bl - & (8) - F

30.

31.

32.

33

34.

35,

36.

37

38.

39.

40.

41.

Blocking effect of anti-mouse interleukin-6
monoclonal antibody and glucocorticoid
receptor antagonist, RU3846, on
metallothionein-inducing activity of serum
from lipopolysaccharide-treated mice.

Equivalent diameter of standard quartz
dust used as a test agrosol for the dust
respirator.

Selection of desorbing solvents for organic
compounds from active carbon tubes.

A total sample preparation method for the
measurement of airborne asbestos and
other fibers by optical and electron
microscopy.

TEM study of a biofilm on copper
COITOSion.

Mineral phases and some reexamined
characteristics of the International Union
Against Cancer standard asbestos samples,

Length-reduction method for man-made
mineral fibers for biological experiments.

Airborne fiber concentrations and fiber
size distributions in buildings determined
by analytical transmission electron
microscopy.

PERCEHIR DA RO NG RIRER
5N E OMMED 1 X

A 100mT-class ELF magnetic field
exposure system for cultured cells.

FHNGHAGITCLBERZHCAD
L BE 4> 70 HERT

Friction loss in straight pipes of unplasti-
cized polyvinyl chloride.

Norio Itoh, Keiko Kasutani,

Norio Muto, Noriko Otaki,
Masami Kimura and Keiichi
Tanaka

Toshihiko Myojo and
Mitsumasa Sugimoto

Yoshimi Matsumura

Norihiko Kohyama and Shizue
Kurimori

W.A. Chiou, Norihiko Kohyama
B. Little, P. Wagner and
M. Meshii

Norihiko Kohyama, Yasushi
Shinohara and Yasunosuke
Suzuki

Norihiko Kohyama

Kiyoshi Sakai, Norihiko
Kohyama, Naomi Hisanaga,
Katsumi Yamanaka and

Yasuhiro Takeuchi

EH B AKER.
Wik, MILEE,
BT A, REIER,
EEEE. WFRD.
7 P BRI

Tsutomu Okuno
NG

Takeshi Iwasaki and Jun Ojima

Toxicology, 112, 29-36, 1996

Industrial Health, 34, 217-225,
1996

Industrial Health, 34, 167-176,
1996

Industrial Health, 34, 185-203,
1996

Proceedings of Microscopy
and Microanalysis, Ed. by
G.W.Bailey, et al., 220-221p.,
San Francisco, San Francisco
Press, 1996

American Journal of Industrial
Medicine, 30, 515-528, 1996

Industrial Health, 35, 126-134,
1997

The Seventh International
Conference on Indoor Air
Quality and Climate, Vol.2,
973-978p., 1996

B EdaE. 43
551-562, 1996

Industrial Health, 34, 113-123,
1996

SH{EE. 45, 999-1004,
1996

Industrial Health, 34, 245-256,
1996




32 %

£ & A

Bl - & (5) - £

42.

43,

44,

45.

46.

47.

Pressure loss in elbow pipes of unplasti-
cized polyvinyl chloride.

Design of a circular slot hood for a local
exhaust system and its application to a
mixing process for fine particles and
organic solvents.

Vibrotactile TTS of fingertip vibratory
sensation from hand-transmitted vibration
having the same equal equivalent tool
vibration levels according to the JIS
B4900 determination method.

Human response to shock-type vibration
on hand.

Development of a multilingual indexing
vocabulary based on a faceted thesaurus,

HEMERREEORMEICHED
* S E

Takeshi Iwasaki and Jun Ojima

Takeshi Iwasaki and Jun Gjima

Setsuo Maeda, Yoshiharu
Yonekawa, Kazup Kanada and
Yukio Takahashi

Yoshiharu Yonekawa, Kazuo
Kanada and Yukio Takahashi

Akemi Haruyama, Yasuhiro
Yamashita and Hitoshi Kubota

ARE

Industrial Health, 34, 389-401,
1996

Industrial Health, 35, 135-142,
1997

Industrial Health, 34, 257-266,
1996

Central European Journal of
Public Health, 4, 73-75, 1996

TKE °’96: Terminology and
Knowledge Engineering.
Proceedings 4th International
Congress on Terminology and
Knowledge Engineering, 26-28
August, Vienna, Austria, 1996,
Ed. by Christian Galinski and
Klaus-Dirk Schmitz, 279-288p.
Frankfurt/M., Index Verlag,
1996

BH| OB &, 47,
63-68, 1997




N
4

L1}

& % * & Zd B/EE -5 (5 -H &
1. MEEODoNRY Y I-I R | BE i MERETR—TA B,
F—arDEFERRENE No.2, 48-53, 1996
2. VDTEEEABMIZ EHiE i ZefEE (BE). Nol,
10-24, 1996
3.HREEF SRBEEDOARILE HEk E % B # £ T % . No3s,
32-37, 1996
4 MEIINIT)ITA i i RT T4 T 2 RVU3), 42-45,
—VDTHEXDABIZE - 1996
SEBEABITZ /VDTERARIE |HE & 17 lalth B TR s
2 - FLEREEHENRIE
#. 22-27p., 7L, 1996
6. Visual ergonomic aspects of occupational | Susumu Saito Seminar on Ergonomics, 1-5p.,

10.

11

12,

13,

14.

15.

16.

health: Visual fatigue and visual comfort
related to VDT work,

RROWIHEEEDOR LA
 EAREEOEBEO TOEX
K DR B R R

BREEMER B L AMER O EREAER

Job stress and the healthy workplace:
Japanese National Strategies.

BRAHEMEZHAWEA ML AAE
EREREEOERMS
EVWFEOTTD
EnWFEQRES &

BELNBICIBITEYYyr—F0
7t

BB A0
B35 AN
B, %E

R, Saia.
RE#SRT. 5H #

Takashi Haratani

e d

gy

=iRIE th

i 18 E 4

2 H SR

Philippines, 4-5 December,

1996
WA EF. 18(9), 10-13, 1996
DO, 44(9), 13-19, 1996
R HE, 60, 783-785, 1996

AFININAD
2, 38-43, 1996

A, n
e it

The Third International
Symposjum for Environment:
Environmental Stress in Work-
place and Modem Industry,
89-95p., Seoul: Kyung-Hee
University, 1996

Health Sciences, 13,
1997

ERERMmAERE, 5 3840,
1997

13-17,

I B DR, 51(12), 12-15,
1996

T 7T LT, 33(3), 270-
272, 1997

mEHEO®E., 4
462-470, 1996




| £ 2 = £ wEi - & (B)-H-F
17. 1L 24 E O MR EME « T OHE 2 P e EEEZ2LVE -,
=B i 139-158, 1996
18 BREMERAOEEFZE A 4EE BET . 31(11), 446-451,
1996
19 (EERBEOTELAEE NS AKREFERE. 3105),
A121-A130, 1996
20. {EEREDOHIE & M M FEE 5B 4. No.dd3, 28-29,
1997
21, B RE : {EEBIERBR (B2 @)D WAEE EEEZEY Y-, 1903),
—BiET AT — 30-34, 1996
20, R HMAAERER (ES5ED HE # EEEFETY v —TF . 1905),
— A RELE - 23-28, 1996
23,47y FOBREOEE - & - M AR ARER. RIIER. BENITZERE. 4(2),
BT HEMNEZTONE HILEE., 5 3. 43-46, 1997
EIW: BRWEICBT 25 BHRE | 5EEH, SH—5.
EEEIIDONT mHEG TR, WEHREH
4. 37y FNOBAEOEY - &Y - P R BR. 2RI . EANMTESE. 412),
MEBICE T 2R EHN & DOHE mUEE, BF . 93-96, 1997

W28 HEAWHICBT SR &
FEMEICDNT

BfEEE, SH—3F.
RG-S E, EARE




—H B EDTEN S DR -

5. BHIEHEIIC® & D <KIR - RE R
DMEMZARY VRN X 2R

6. Characterization of steroid/cyclodextrin
inclusion compounds by X-ray powder

diffractometry in correlation with thermal

analysis.

7. Analysis of heavy metal-induced gene
expression.

8. Analysis of regulatory mechanisms of
heavy metal-induced transcription.

9. {L 22 B SEBRE Wy BB

10. ERAERE S TOEKEE

MARERE, THEE

Sheng-Zhao Lin, Norihiko
Kohyama and Hiroshi Tsuruta

Shinji Koizumi
Shinji Koizumi

ZEIE=

W@, R,
TH#JEsA. FILERE,
| OEET. B HE
INRTEES, BEEBRL.
BAH—., MLHE

BHA X R EES # £ 4 H R F IH
1. EEEKIES EHE— AEIREEHINS R T v 27,
HE&EENEFSFHATAELT
2. 294-302p., HI. &Il
IR, 1996
2. IBRY TORREEE L 2B BksH0 BBOAZ NN AER
—EFERBRHAEDCIA M- B, EEERARE, KH .
' 5 T, 64-67p., R,
2MEE, 1996
3. DD THEEEELZEH gy gl BHED A & NN RER
—HMEEONIBNSDIAL b~ HE, MEEEREE, K 57,
5 B, 37-40p., B,
ERMEE. 1996
4, FIBEONTEANZEDERTEH R L BBD A F AN A ER

O, MEEREE, KE 5.
& E&. 174-177p,. KK,
BfEE. 1996

LR RF T — 5 BT OHE
B, MEE—EE. 8 &%,
REGHHERE. 755-767p.,
LR, LI E R EREBT TR,
1996

Formulation of Poorly-Avail-

able Drugs for Oral adminis-
tration, Ed. by P. Couvrear, et al,,
281-285p., Paris, Editions de
Sante, 1996

Handbook of Human Toxicology,
Ed. by EJ. Massaro, 103-107p.,
Florida, CRC Press, 1997

Handbook of Human Toxicology,
Ed. by E.J. Massaro, 108-116p.,
Florida, CRC Press, 1997

ERE 8 FEMR « A K51 >
ERHYHBROBEB LU
. BAREEFERE, 142-152p,,
BE, 7 RAU—, 199

FEEGFEEERT 2 AR
{CEMERERE(E,

mE B B OEBRERR.
RE. PREBIEN RS,
1997




B R #E R
® o] % A Z2of - HIREH - £
1L ZANEBRECBI 2RYHFORE | BBET. =KE—, %6 6 EBARGEEERBS,
&M REEZE H&#E2ME, 51, 177, 1996
2 BEREBMOREFIVEVER XL | ARET. SAE— 553 5EEAESRES,
BEESBRESMHEE, 33, 559,
1996
3EBEREFBHEOINAKINEY | AHET. BA E. AR L ARE 11(2), 102, 1996
E —-EREBOME- =AkE—, BEEZ.

4. Evaluation of work load in care gives
using urinary catecholamine levels and
self-rated fatigue scores.

5. TR 8 £ 4 0D A T B B S A
6. 2 h L AFVE 05 B S AR

7.LCMS Ik B PEERPINTF
=, aNFV ERBEORY

8. ZEANEERBRE O EHAHENAT
~REBhFa-=)I7 32, JNF
VIV HEE RN S BT —

9, LC-MSIZKBE MEERFINF A
FEEEOBRE '

10, BREEME A b L R &R mE O FE4H %
- DR EEA

11. B A M L A O
— HAFEM NIOSH B L A
FEEH W 3MEORET—

EEBOLEOA ML v P —EHS
ODBIUBBREEE ONHE

— A& FER NIOSH I M A R L 2
BEE AW —

ERHHRREHICTTIERED
B

12,

13.

N.A. Luong. Maria Beatriz G.
Villanueva

Ayako Sudo, Naomi Yatomi,

Ketichi Miki and Hiroyuki
Saito

REERT

AWRET

EARE-, ARET

=RE—
T

HER,
BiEEC

ZARE—, ARET

HIEEA
INRER

FBES,
FreaC e —

R4 RESE,
FRECHE—

HNERA.

ETHAF.
B ERA,

=KBHF,
RS,
FEL i —

o f.
kHEE.
5 .
RATR,
MERIEH

BFIE R AT
HEm—,
B,
R HE,

25th International Congress of
Occupational Health, Book of
Abstracts(Il), 317p., 1996

HAEEMAZSTRILES
Bl ENESERERS, 1997

EXEFRESUMAR2 0 FE
RS E. 18p., 1996

BL2EBHEAN L AESRSE
TR ERE, 135p., 1996

556 9B HAEEEGEFS,
PEEM M. 38Suppl),
5408, 1996

BE SR AR A TR 2 0 A
RAMRKHEE, 28p, 199

AEEEEEEELERE -
TEEMES, EXEEEy
FE, 38, 246, 1996

6 OMBAFEEREES.
EXEMmEZME. 38Suppl),
s267, 1996

% 3 EHAEEEBERES,
BEEEREE. 4, 133, 1996

FEIEAAEEEHRRERESE,
PEXREAERE. 4,139, 199




# & 2

¥ R F 4

Fod - WREHE - F

14,

15.

16.

17.

18.

18.

20.

21.

22,

23.

24,

Psychometric properties and stability of
the Japanese Version of the NIOSH Job
Stress Questionnaire.

Job strain and CHD risk factors in
Japanese workers: Comparison of
individual, work group and job
title-based assessments.

HAFERR NIOSH HEHEER b L AHE
EORER

Job stress and the healthy workplace:
Japanese National Stretegies.

Interventions for reducing job stress in
Japan.

Job stress and Karoshi.
SRR EEOEBRIIYETIER
EFERBREOTA 74N MEBE
BT T SRR

EHBOAMVRA

ICQ BLUNIOSH BEHEMEA ML R
HEE

ICQ BLUNIOSHEEME A ML X
A E O E AN RE

Takashi Haratani, Norito
Kawakami, Shunichi Araki,
Joseph J. Hurrell, Jr., Steven L.
Sauter and Naomi G. Swanson

Noritoc Kawakami, Takashi
Haratani and Hiroyuki Shimizu

RSz, JIIEEA,
FianfE—. Joseph J. Hurrell,
Jr., Steven L. Sauter, Naomi G.
Swanson

Takashi Haratani

Takashi Haratani

Takashi Haratani

AT RE SR

BAERT. REEE.
BEHE . AHREH.
®H K

gl

R

AR

25th Internaticnal Congress - on
Occupational Health, Book of
Abstracts(Il), 393p., 1996

25th International Congress on
Occupational Health, Book of
Abstracts(I), 158p., 1996

EXEEZRAEWET 2 0 BE
LRSI, 31p, 1996

The Third International Sympo-
sium for Environment: Environ-
mental Stress in Workplace and
Modern Industry, Seoul, 1996

Korean Psychological Associa-
tion 1996 Annual Conference,
Seoul, 1996

Invited Presentation at the Ind-
ustrial Health Research Institute,
Inchecn, 1996

EL5bEAERNREEZSR
&, BEROREEHRE. 43010),
RRITER. 497, 1996

HEELEAENREAREER
&, BARLREEME. 43(10),
BT8R, 453, 1996

B12EBEANL AR
WEENANT 4 Ahy s
v TREBELANLAR,
A ML AEEE, 11, 96, 1996

F 196 B HAEXFEEFS
B el L RD T A,
TA MV ABMEEECOMAE],
1997

HE AL 8 EHE TEHMM
BRBOTFHICHYT 5] 8
EMEMABEDEE. 2,
1997




i 78 2

® R & 4

Fot o HRFE - F

25.

26.

27.

28.
29.
30.
31.

32.

33.

34,

35.

36.

Mental health concerns ameng Japanese
Businessmen based overseas,

The adaptation process on board "The
Ship for World Youth".

AARE¥EOBIEER & AFEED

B E DR

-S4 TARIVEA RO
»T—=

WHEMEE & F OREO RBUEE
P—ER

WHBEOREEE

WS EMEIC R SRS IR ERICRIEY
HERICET DHRE

BHEEEDA L F NI

TE R IB T & KRR

OBIEEHEEB I LT 4 U
E S B

T CEDERE

Physiological and subjective thermal
loads in men during acute exposure to
cold in summer.

EABLIIRE TELZOHFEFEED
[ % b
— ACGIH OHEMEIZDNT —

Lumie Kurabayashi, Takashi
Haratani, Satoru Shima,
Minoru Arai, Hisanori Hiro,
Akira Fujinawa and Masaaki
Kato

Lumie Kurabayashi, Hidehiko
Kuramoto,
Koichi Omiyama and Satoru
Shima

AHRBDHN, FERES,
& &

BHDHN, BAH B

BB AN, BAF .
KHEHE

mAH E. UEXB.
BEIEB, {LER—.

NERE, £4RKER,
S AN

y=9 7 A

B B E R,

KINBHE TH =,
BHEAHN

S, BHDBN

=g 7 T AR
Shin-ichi Sawada

EEE—

Hideo Kanekawa, -

Xth World Congress of Psychia-
try, Symposium: Mental Health at
Work in a Changing Society,
Abstracts, Vol.1, 102p., Madrid,
1996

Xth World Congress of Psychia-
try, Abstracts, Vol.2, 170p., 1996

O ORRBEEEREFES.
FEXEMmAESHE. 38(Suppl),
5369, 1996

HEooEAANREEERE
=, BERREELEE. 43(10),
¥ BT Ek, 863, 1996

EXEZEREWENRZ OBE
RBHWERE,. 32p, 1996

EBITELEFEFR, LDEE
. 36(Suppl.), 200, 1996

55 423 [ E XM ENES.
1996

6 OEPAERBEES.
EEEEZFMEE. 38(Suppl),
$270, 1996

BLTHHEAHLESEGEZS
FEREE. 106p., 1996

TERFERL2EHLE Y TE
I F—., PRFERE W
2. 1996

25th International Congress on
Occupational Health, Book of
Abstracts, 186p., 1996

EIRERLEEAEYESYT
SA M IRIT A, KK,
1996




b = # ¥ £ #F A Fod - HIRETE - 4
37, BB OHARUEL KD REOEE | BHEE— 6 9EAAEEEELS,
BOIR, BEREESgE,
38(Suppl.), s48-549, 1996
38. BIEGHEITR O A AT - LE/Y EOE— E6OMAAERGE LRSS,
RIS H - BHRBRAICETS BEFM A M. 38Suppl),
KEER $568, 1996
— BB B ERHEEDES -
39. EERAERIIBITA2RABLUOE | EHE— EI35HEAREREES,
BTHRRIGEOEHEES HAEEZREDHRE, 33, 46,
1996
40, BT E LT EBHIRIINT 3 EHE— 55 196 EH KM EFLH
MR R & A - LENEEO W&, 1997
2 11 25 B
41. BmHETIEO £ - E EHE- EXEFREMEFR2 0FE

RIS 5 B Jc G RERFIZHET S
ERNEE

2 VDTEEROREELEED
TR

43, VDTHEHBOCRTBLN
FPDHEREZEDCSBNMNE

44. FEORBRABLCHE H & 2%
(S 3-]

45 BHEEZIIBIAT 4 AT L1 OF
TOABITZLEOES

46. / — BRI O OBBEEF XL —
5 DIEFELS

47. EERHEH N S5 A VD T #E
ELfE DEH

s v, FIE B,
WA . Maria Beatriz G.
Villanueva. Glenn Sweitzer,

i #

WMEE  HBR. Glenn Sweitzer,
SilaE b, A &,

Maria Beatriz G. Villanueva.

EiE
hgEb, B ED,

Maria Beatriz G. Villanueva.
WA . ILEEHE.
&H =F. BEE

FhiliA £ D, Maria Beatriz G.
Villanueva. 3N 18,
i &

Wk OB, LA ED,
Fik i

ShUA E VD . Maria Beatriz G.
Villanueva. B &,
BB O#

L IH SR, 27D, 1996

HEABMIF¥EE2 6 @ER
X ARHWIEE, 64-65p., 1996

HEAMIZSE$2 6 BEEE
XEBKSHMEEEE. 18-19p., 1996

F A IR F S MEEE,
1996

100, 247,

HEAMIZRE3 7THRASR.
A%, 32(Suppl), 344-345,
1996

BEAMIZRE3 7EKRE.
AT, 32(Suppl), 346-347,
1996

6 OEBAREEFELS,
BEEMAEFHFE. 38(Suppl),
§392, 1996




" | %

R A 4

¥ HRFEHE - &

48.

49,

50.

S1.

52.

53.

54.

33,

S6.

57.

58.

59.

60.

Relationship between posture and myopia
among students.

Relatioship between sitting posture and
eye accommodation of young students,

Postural changes of VDT operator to
different display height in VDT work-
station.

VD TERIZERT Ay Ry
NTFARATLADINT IR TR
B

BRER 1T AR OO SHAIHE & 2 O i

VDTHEXEAEAE

VDTHEEEIBEINIT /IR

AR T FEANDIER 2% A o JE A
o BRERIE B A1

FPD (75w kAR NT 4 AT
1) OTINT )27 AIRE

Effect of a back belt on torso movement.

BEWBEORDEEE & BHRE%
ND A

P300, IR&, EEHENS R
ICEETFROEE

BRESREEAVWEEEREOK
et B T RE O R B AR HTHE B O A

Tatsuya Marumoto, Midori
Sotoyama, Maria Beatriz G.
Villanueva, Hiroshi Jonai,
Hiroto Yamada, Atsushi Kanai
and Susumu Saito

Tatsuya Marumoto, Midori
Sotoyama, Maria Beatriz G.
Villanueva, Hiroshi Jonai,
Hiroto Yamada, Atsushi Kanai
and Susumu Saito

Midori Sotoyama, Maria

Beatriz G. Villanueva, Hiroshi
Jonai and Susumu Saito

SlAED

LA ED

Hik i

i E

MUsED, FE it
FiE

Hiroshi Jonai

EEIE, EEEH,
FBEE/\BR

EEEN. BHEEH,
AR

& 7R

6th International Conference on
Myopia, Abstracts, 14p., 1996

The 4th Pan Pacific Conference
on Occupationa] Ergonomics,
Proceedings, 208-211p., 1996

25th International Congress on
Occupational Health, Book of
Abstracts, 260p., 1996

HEARMLZERE2 6 @A
BISRXER RS MRE. 20-21p,
1996

EIEAEAMIERIXF
LHESSEERS, Eh&
¥ AT L. 20-21p., 1996

2 RERAETES. 1-6p,
1996

EXREZREWMENR2 0 FE
EaREP&E. 223,
1996

EREZREHERR2 0FE
FERE S, 30p, 1996

AEABTZAE2 6EEE
XERRKSRIEE. 16-17p., 1996

Vietnum-Japan Seminar on Pro-
ject, VICP 96/02, 1997

E6ORHEEETESES.
EEFTEZME. 38(Suppl),
s400, 1996

5 8 EERMRE - TR
= EXRWEREE. 385,
244, 1996

WO OEBAEREFLESS,
BERG LM, 38(Suppl),
5390, 1996




H & £ ¥ £ #H 4 2ed - HhREE - F
61. EREEEBORT AT I-IINT I | BlHET. B . FeomBEAEEMESS.
ERER M AREIRIC R IETRE HARER., AKEER, PEEB EFHEE. 38(Suppl),
RIREEZ s403, 1996
2. BEFLARNI—VAFLAERN: | B EiE. SHEE=. E6OMHTEEGEES,
Sy MEBRIEENDA L AR LHEZ M EEEWEFHE, 38(Suppl),
ZEDHE - $399, 1996
63. F¥ THA O BESy bV | FEENE, BEBIEH EoOROAELEHEFS.
AMBEBECIHTIREBLITLEK FEEMEFHR. 38Suppl),
& 516, 1996

64, EHEFOFEEIZIDONT

65. MIEEEBLVERBEOT NS T
270 EBRKBESE &Mk
BFINE TR VT CBRRE

66. RATINA T ) L7 EBOEH
HIEE O & RIBE OFHIE

67. Nicotinamide adenine dinuclectide synth-

etase activity as a tool for biological
monitoring of lead,

68. HEBREHRICLDBROEFER
BicoWwT

69. {LEMBEOEME. FiICHEBBERIC
BLT
70. AR O E BRI DNT

71. & b MT-IL # =T D MRE OHEES

L UEERT hWMTF-1 & OHAEER

DIEHT
72. ERBEEETFORER &2 OHEH
FECBIBIER

73, A R R AT RIS
oy

74, AFOFF 21 OBETREHHE
HERS

BLEAR,

H HEFI\BR

ARHEBET.
BE #H.

E NN
oA B

EE 2 NN
HABT.

H1 4% B 32T
FA R

Yoko Morita, Tadashi Sakai
and Shunichi Araki

BH £ FaLR,
FEBT :

BE =
BH =

INRAGBE
LI .

Bk .
INBUEE K
RIREAR.
REXTE

INRISHE
Ly B 1 A
BAR .
NSRS ¥E

Sl ESE N
INRAEHE

RPN THREAICE
B S IREEREIRE] .
EARE L EIH RN E
B A7 APFSEREER. 1996

B6ORBAERBEES.
EXEEESHE . 38Suppl),
5500, 1996

HoOEHERESES.
MR, 51, 136, 1996

A&

25th International Congress on
Occupational Health, Book of
Abstracts(II), 263p., 1996

6 9OBHAERBEES,
FEEMEFHRE. 38(Suppl),
$554, 1996

BLEMEEERER,. 1997
EXEZREGHRR2 0 HF
R ESYERE. 41p., 1996

Fo6ORAFELESKSE,
£, 68, 946, 1996

EXREZREWAT2 0EE
ESHRESPEE. 14p, 1996

EEEZBAMAFR 2 0FE
FAHESTERE. 37p, 1996

AZOFFRA 2 96 PEE,
49p., 1996




b & £ ¥ & F 4 ot - HREE - £
75. MAMVERBHFIC KB AF OF 41 > | ILHEAHA, FEERE. AFZOFFRA 2 96 PRE,
DRBHEE mR ¥, JhREY 116p., 1996
76. E R AFOFARA LD JEBEFO | MMREN. MREE BAEEE2E 117 £8. #E
# MRE SHIEERTA2HEAORE | REXHE BB 3. 149p., 1997
T
77. HeLa MiBRIC BT 2 EL BB EMERE | HEEXR. #K &, HAEERE 117 £4., #iE
T OREMENR INRARHRE ESH# 3, 150p., 1996
78. ¥ 7 A BB O spindle cell hyperplasia | € £k, ARBAR, B4 3EAFERBYER?
=RE=. RANETEH. HESE. 179., 1996
b HEFR
79. 1QU¥cl ¥ 7 A D& SHEFRIER =RIE=. ARBAR 8 122 HHABREZSHEE
B, 48p., 1996
80. Bl CUREMEIFRICHBITH IFN v @ fEm%Sr, RHEEE, E26EBEREZSHRE
BEI:IFN Y RS2 AP 22w Y HAEL, SHIE=, FIMESEER. 403p., 1996
X7 A E RO KItE 2z, BARER. ‘
PEEE—, HA B,
BAEE, BRER

81. Mast cells and subcapsular cell hyper-
plasia in the adrenal cortex of mice.

R T PR
— BB TR & B MR —

83. IRIE A FIL OB B MEA

84. F BRI DR A RBH O
2

85 ERIEFBERIOREREICLD Sy
FFEF R O—LPA50TFTA U
N )

86. EHHIERABR~OREZMD DI
BRRELEBAEERDROARA YV a1
FTOSy FOFTEERMIIDOR
EREOZEIZIDONWT

87. IR OIT B FIBERIEELT

J.S8. Kim, Hisayo Kubota,
Yoshihiro Kiuchi, Kunio Doi

and Junzo

EN =g

FHERE.

*Fﬁﬂﬁgﬁ\

&H H

£ mik

HllEz

A&

Saegusa

. E&H B

REBC

KRBT,

. AERE

. AHERE

The American College of Veter-
inary Pathologists 47th Annual
Meeting, WVeterinary Pathology,
33(5), 597, 1996

6 OB HFREZLESR,
Jpn. J. Pharmacol.,, 71(Suppl.l),
278, 1996

B2 3EAAFERNELENHE
&, Jnssh By,
140p., 1996

F6 OBHREXEGHEES,
EEEBESMFE. 38(Suppl),
$539, 1996

6 ORI HEEEHEES,
FEEEESHERE. 38(Suppl),
$540, 1996

6 OBAEEEHEFER.
EEBESHE. 38(Suppl),
$545, 1996

HOEEEMNE - THRHE
=, EFEMESHE, 38, 243,
1996




| | % ¥ ok & 4 Fath HREE - £
88. {L W H OF FEFN £ HER ¥: i3k EREFRESUENR 2 0 AF
LSRR DEE. 12p, 1996
89. ARAYUMETEFIN IV RED | BEELR. AHEE. #69EBEEELEEAS
firt % 3% 1 BILCE, FEED. B1OEBFDTEYERF
Jelveh Lameh, Wolfgang Sadee | £ & RIELHEEEE. 1020p.,
1996
90. ARN U ETEFIT FZEE | BEEE, FREA. % 3 O HAAMRIEERRE,
DI AT WEHEET, BILCE. R, 35, 534-535, 1996
FHEM
01. Effects of G protein-coupled receptor Hirofumi Tsuga, Takeshi | The 7th International Symposium
kinases on desensitization of muscarinic | Honma, Eriko Okuno, | on Subtypes of Muscarinic
receptors. Kimihiko Kameyama and | Receptors, Program, 45p., 1996
Tatsuya Haga
9. OMBRERED D LHEFENIME | AXER. BH &, F6 OMHFEXRBEES,
12 4] OO i PR G5 4 it TR KHEZR, LEAE. FERMAEFHR. 38(Suppl),
| BRI 5439, 1996
93. BERR % BE T H DRt . RHERA. 6 OMBFEXBEER.
AKER. EEBEE. PEEBEZHR, 38(Suppl),
R EEE $301, 1996
94, HFWEEENRD S BMERFELD | LEBE. REZER. E6 ORBEERBESLS.
By AKER,. FARGAD. FERM R M, 38(Suppl),
—HEMICIIREREEEPLIC— | REOEE. HEHSH. $192, 1996
INEFHE—BR, TR
05. HBMEICHB T3 —RERDMAE | EH #H. REE. 6 OBAAEXRBEER,
HBEICDNT AKER. LEBE, BEFEMAESFHE. 38(Suppl),
EEEE. WhEd, s443, 1996
(ilel-3
06. A mortality study of construction Jian Sun, Eiji Shibata, Naomi | The 14th International Scientific
workers. Hisanaga, and Yasuhire | Meeting of the International
Takeuchi Epidemiological Association,
Nagoya, 1996
97. An analysis of occupational history of Michihiro Kamijima, Eiji | Symposium on Insurance and
the patients with risk factors in their Shibata, Naomi Hisanaga, | Prevention at the 25th Inter-
work. Yuichiro Ono, Tatsushi Andoh, | national Congress on Occupat-
Hiromi Takagi and Yasuhiro | ional Health, Stockholm, 1596
Takeuchi
98. Development of benign lipoma among Hae Kwan Cheong, Hyun Sul | 25th International Congress on

inhabitants with Jong-term exposure to
glass fiber.

Lim, Jung Ran Kim, Kiyoshi
Sakai and Naomi Hisanaga

Occupational Health, Stockholm,
1996




I ] %

E R® & 4

¥af - HREH - F

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

105,

Background of the development of
occupational diseases under the present
occupaticnal health services.

A study on the development of lipoma
among inhabitants near the glass fiber
factory.

BREREEEE ORE T
~ERERBRERRBSEBHILL
WD B~

Reproductive and hematopoietic toxicity
of 2-bromopropane.

RRCEGYWIIBI D RERE OB

{E¥EYE L OEMERKR ET 556
REZHOT—FX—A1{b
HREF—FR—2Z

{E#EYME L OEMEFRE & 5%1E
REFRHOT—H N—24k
RQBAEBT—FN—2

TV EBETO L REYICK D8

HhE2D <L HBRES

—4JH - S RREEORR &P
sidibsy i

FWREF-FN—2
EREFD I B2 ~7O0E7D
/N> Dk

7AT7 7) MR BREIIBITS
1-bromopropane &8

Michihiro Kamijima, Naomi
Hisanaga, Eiji Shibata, Hiromi
Takagi, Tatsushi Andoh and
Yasuhiro Takeuchi

Hae Kwan Cheong, Hyun Sul
Lim, Ji Yong Kim, Jung Ran
Kim, Kiyoshi Sakai and Naomi
Hisanaga

AKER., WA
LB . RHER,
EEEE

Gaku Ichihara, Nobuyuki
Asaeda, Toshihiko Kumazawa,
Yoshiaki Tagawa, Michihiro
Kamijima, Xiaozhong Yu,
Hidetaka Kondo, Tamie
Nakajima, Junzoh Kitoh, II Je
Yu, Young Hahn Moon,
Naomi Hisanaga and Yasuhiro
Takeuchi

I fE—

REHE. MgE—
INERHE—. RIEHE

AKIE R, InEEE—,
BB —BR. HHEE\LR

BREHRE. MkE—
B8R, InEEHE—.
AKER

InEgEE—, EHFH—AE,
AKE A

25th International Congress on
Occupational Health, Stockholm,
1996

RETHEZRUMFRRR,
1996

23 0 mA /N4 R E
TaeEES, 1997

Annual Meeting of American
Society of Toxicology,
Cincinnati, 1997

H1SEHBETEZERET
Oy s A - ERE. 51p., 1996

E6ORAREREEES,
EEWMESHE. 38(Suppl),
5297, 1996

BoOmBEERGESES,
ERGEFHEE. 38(Suppl),
5298, 1996

A ERRIEERES. 19%

EXEFREWRM2 0 AF
USRS IERE. 34p., 1996

BERFHEETEEEI 6H
FRBEPERE. 59-60p., 1996

%2 b MAEBERIRERES,
EEHEZHRE. 39, 56-57,
1997




i ] % ¥R E A FRHG - HIRFIE - £
110 KEXLET NIy MCHT5 28 | KEET. FHEXRE, B3 7TRARRREFSERT
bF& 7o/ VEHRBORE | FEERHE. ARBAAR, WERSE. 275p., 1996
FE ELR . KREMRRRRT | KEAS. 7EZ £, _
OMEAE & RERLIcRENm | Bz, B =,
DR | BRET. B OJE
1L SEZREFN Ty FIHTH2E | BRET. B R, B3 THAREAREYSFESH
fbF& 7o/ NVERERBRORE | XBET. FHERE, HEEH. 276p., 1996

112.

113.

114,

115.

116.

117.

118,

e ToMW . [ESMERERP
DOREMPICEEEL 2 E{EREBERER
M BMBOEE

SEIRETNSw MIHT 5
{F# 7O/ IV EZRTEORE
EE ET7TH . —RELERECS
V2 niie O R

SEZRED v T 2HEEMR
ARETM IS B EREORE (1)

[EZRIET v MICHT 2EENR
ARSI SBERORE (2)

Increase of protease activity and trypsin
inhibitory capacity on neutrophil trans-
migration in bronchiolitic rats.

The relationship between IL-8(CINC/
GRO) and soluble L-selectin BAL fluid
collected from rats with bronchiolitis.

Comparison with effects of three kinds
of whisker fibers on cytotoxicity and
cytokine production in murine macroe-
phage cells.

Changes of biomarkers in rats with
bronchiolitis after exposure to particulate
matter.

FREH., KEAS.
hES £, HPEZ.
W =i

KHAR.
M3z,
HEHET.
FARITY A o
ARBET.

PEZ %,
B =i,
FrEE X,
Fa& R,
LI

REHET.
FaBE. aRBET.
FNOE, KEAE.
HES £, BFEZ,
B

FHAERE. HKEFETF.
EREH, KEAE,
AR, PES %,
B =i, aREBT.
EN

F L SR

Yoko Ishihara, Hiroko Kyono,
Hisakichi Ohta, Fumio Serita,
Ryoko Maruyama, Yukio Seki
and Jun Kagawa

Y. Ishihara, H. Kyono,

H. Kawashima, M. Miyasaka,
F. Serita, H. Ohta, Y. Seki and
J. Kagawa

Y. Ishihara, N. Kohyama, H,
Kyono and I, Kagawa

H. Kyono, Y.Ishihara, H. Ohta,
F. Serita, T. Toya, R.
Maruyama,]. Kagawa and Y.
Seki

EITHAKIRESSESH
HERE, 277p., 1996

6 IRHFEEFHEFS,
FEEMEFHIE. 38Suppl),
s483, 1996

56 OEBAEERBESES,
BEEGESHE. 38Suppl),
5484, 1996

1996 International Conference
ATS, Amer. J. Respir. Critical
Care Med., 153(4), A398, 1996

1996 International Conference
ATS, Amer. J. Respir. Critical
Care Med. 153(4), A794, 1996

The 6th International Meeting on
the Toxicology of Natural and
Man-Made Fibrous and
Non-Fibrous Particles, Abstract
87, 1996

The 6th International Meeting on
the Toxicology of Natural and
Man-Made Fibrous and
Non-Fibrous Particles, Abstract
111, 1996




= | %

£ R E A

“%%-&ﬁ%@-ﬁ

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

Which is more immunotoxic to the
respiratery system, ionic or metallic
cobalt?

Content of amphibole asbestos in
comercial chrysotile asbestos.

MEEAOHEEEICET 2HE -
e —EICESH LA DWW T -

S0 W il D 55 {81 A= P RE

T BMASEERYE OB
R TEEASIT X B EE R

Cytotoxicity, nitrate/mitrite and TNF-
generation in raw 264.7 cells by quartz,
cristobalite and tridymite.

TZUVZAN » TARAMEHREDD
HEET ARZ b

IO T7 IO NOELEREES
L= Uhgh 3 &oMinsEtE
Wiz DWT O#E

Acceleration and inhibition of oxide pro-
duction in macrophases stimulated by

amorphoes silica and crocidolite asbestos.

KICHBUEESEYOFA hD
ISR

FHOBICHd BEMER
—EFINIZ X BHEABNEOIFFE —

ANVTIAAFTIBRHBOEDOED
BEHBITE S A TFEBEE T4
F o XN H—

{ERIRBT O HE & FHAL D EhFAI

Y. Kusaka, Q. Zhang, K. Satoh
H. Kyono and N. Kohyama

Norihiko Kohyama, Yasushi
Shinchara and Shizue Kurimori

MUEEZ, HFEHRE,
] E HE K RS
HILEE

WIUER. EHES.
TR, BT

Y. Ishihara, N. Kohyama, A.
Nagai and J. Kagawa

MILEE.
SRR

R~

A REET
MILERE.

&Il JE.
BT

Yoko Ishihara, Norihiko
Kohyama and Jun Kagawa

BARER=, MILEE

WE

REZYCMHE, 74997 & 2-)77,
WRIEH., HIREX

NGBS

The 4th International Symposium
on Metal Ions in Biology and
Medicine Key Lecture, Abstracts,
19p., 1996

25th International Congress on
Occupational Health, Book of
Abstracts(T), 118p., 1996

BAFEHEHEETES53 60
FRHRIPIRE. 83-84p., 1996

FEEESLREHET 2 0 HE
AERESPEE. 1617,
1996

ERESBAWER2 0 BE
LSRR PERIR, 42p., 1996

The 6th International Meeting on
the Toxicology of Natural and
Man-Made Fibrous and
Non-Fibrous Particles, Abstract
87, 1996

FOOMBFEXRMEES.
BERGEFEHE. 38(Suppl),
442, 1996

56 O ARERBEFES,
EREEELHTE. 38Suppl),
s467, 1996

American physiological Society
Annual Meeting, 1996

B40mBIBENREHEE
EE%E. 92-93p., 1996

E%@%’Amﬁﬁzoﬂﬁ
SEmESPRE. 29, 1996

HEathtFERE 46 ERM
WEEHE. 38p, 1996

E%E%%Amﬁﬁzoﬁﬁ
RIS ERE. 8-9p., 1996




xR F A

Foh - WREE -
EREFBAUER 2 0 FAF

I & Z=

MAFIF R, MEREET,

MRS ERE. 43p., 1996

132. B HAEPELT 2 O EREEHIE &
‘ HE=d

133. YV BEEEENELEFETA
7 B ORBENEROLDOM
HERRREY :

International coordination of Japan

134,
occupational hygiene.

Gas removing properties of gas mask

135.
canisters for organic vapors.

136, HEEMBLH A DEH AKREICBIT
HETFEEROZE
137 REBEATEOERTIEEHE N ]

138, FHEBETI DIV A P EY
r—io kL BEER

TEy b E Ty —DORHERR

139.
RS

140. 1M O HERES b O FEM L

YT/ O RTFIMTEIEY b

141.
A BTy —DOmEERE

Deposition of fibrous aerosol in a model

142.
of a human lung bifurcation under cyclic

flow conditions.
143, BiCATARBRRABLALLTO
EREGEHRUCALRETTOVIL
FRAGHEIC LAY OTER

144.
BT BANEORE

WA R, EE MBS,
mEFRR, HE=M

Yoshimi Matsumura

Yoshimi Matsumura

HE=M, MFEE

NEREBRT, HERE

RERE, NEREET.
EHEN, WEIER

NEREET. R

HEHE. NEREEET,
BHEN, BEEHE

Toshihiko Myojo

HERE, EiE

EXREFBSWER 2 0 HE
SIS ERR. 46p., 1996

AIHCE’96, Washington, DC,
1996

25th International Congress on
Occupational Health, Book of

Abstracts, 128p., 1996
BAEEEHEHEETYSE3 60
FomEPHE, 103-104p,
1996

BAFEEETERE3 6H

FERMEPRE. 7172, 199
6 9EHREEBESS.
PEEMEFHEE. 38(Suppl),
$310, 1996

HASBHEETE2REI6H
R EE. 119-120p,,

e
1996
B1OEBAREFSHAR
#1996
#$13EAALATIZO)FEEE.
Bt maib g, 9%6p.,
1996

INHALED PARTICLES VI ,
Revised Final Programme and

Abstracts, 63p., 1996

ISRP 7 7 3 HE - 1996 FE IR
REBICETHEMAEREDHE

=,
H&E. 14-17p., 1996

BERESRC
EE M & AAGEEET¥ESE36H
Fo@EEL&E. 111-112p,
1996

E6OMBFERGEER.
R ASHRE. 38(Suppl),

BRI, REE,
$574, 1996

&H—%. AL

145. EEFEER R T ERED TR




& o} # ¥ &K EH 4 Fot - HREE - 4
146, FHREI O/ T —BIERIIDNT *JIENE, £H—5. 6 OBHFERGBESS..
: B, A R EEEEFMRE . 38(Suppl),
$583, 1996 :
147. RIERELLICE2BAROBREO | GTHEEH, X)IEE, e ORBAEXEEERER
— R ERER B SH—%. EHEkH EXBmAEFME. 38Suppl),
5584, 1996

148.

149.

150.

151.

152.

153.

154,

155.

156.

157.

158.

159.

Measurement and analysis of vibration of
hand-held tool.

Measurement system of vibration power
in hand-arm system.

PHHEE D% B £ T 2 RE -
WE9E —BrHIICHE S BHFIIDOW T~

BHIEE O % BF £ I T 2 RE -
W —HENCESIIRBIC DN T —
EFBEODT—N—T7—FiZBiT
BA0— hNOHREARKEE IR
REFHE (F—N—AECLIEE)

REEREREOL D DTN E

RPN T 5 E R

ERENOEKEBDHAR
TL—EABRAOKCBITLEND
MmERARCENRERSE

DRI O % B L Tl S RE -

i
—-HBAMETRICIBITZEEREY
BOHIREMER -

HREAREVBSOREKE

BERERITBY SERRREUE DR
IR & BRER

Yoshihart Yonekawa, Kazuo
Kanada, Yukio Takahashi and

Setsuo Maeda

Yoshiharu Yonekawa, Kazuo
Kanada and Yukio Takahashi

RiE =,
EH—F.

KN g
LT

A B,

K ERE
BT £
Al
N

IR BEL BB OBR.
by % -

A .
] FE K B

INERE

#H—%.

Proceedings of the 1996 Inter-
national Congress on Noise Cont-
rol Engineering "Inter Noise 96",
1737-1742p., 1996

Japan Informal Group of Human
Response to Vibration, 1996

HERFEHHAETH¥L2E3 6H
FBEPERE. 87-88p., 1996

BEFEEETHEELE36MH
FRWEDERE. 89-90p., 1996

H6 OEMAFERBESS
EEEEEHHE. 38(Suppl),
5312, 1996

%ﬁ%ﬁA@ﬁﬁ wp1%5

EREFREGHIRN 2 0 AF
L IHR S DERE, 48p., 1996

HEHHEETEEE3 6 M
FomiEbaE. 3-6p, 1996

Hi%@ﬁil £ 36 E
FEMEPEE, 35-36p., 1996
AAEEEHET¥2E36E

FOMEILERE,. 85-86p., 1996

RV OA THEBERICE
DY S RERE) D&
$#. 79-117p., 1996

57 EEBEENRESDEE.
3-6p., 1996




wo & %

% R & 4

FRA - HREH - F

160. Local ventilation system for dust,

T—RAWATEINY—2DL—H
=¥z L BB DNT

161,

L——& W7 — FANORNA
HR/UIORAEEDHEREICDNT

162.

RS ABICEREZEATHIEEICER
BLE7—ROEREIZDONT

163.

HBEERRLMT —F X—AD
B (3) : FHEELV—-FAD
FR (20 1)

164.

165. Development of a multilingual indexing

vocabulary based on a faceted thesaurus,

Takeshi Iwasaki

I8 24 /A B

HEBHEA. H R
PR AR

D9 A ARR, FH AR
FEHHFBA, BIEA

AfRE 8, ILT#R

Akemi Haruyama, <Yasuhiro
Yamashita and Hitoshi Kubota

Vietnam-Japan Seminar of Project
VICP 96/02, 1997

%6 OMBAERGERES,
PEEGEFHE. 38Suppl),
s311, 1996

AEFHHETFREI 6H
FRWMTDRE. 41-42p., 199

AFSMEET 253 6E
FLHRIDIE, 47-48p,, 1996

6 ORBAEEGEES,
EEFMEFHETE. 38(Suppl),
$296, 1996

Proceedings Fourth International
Congress on Terminology and
Knowledge Engineering, Vienna,
1996 ' '




RERMFEORAEITHYT 2%

w® & &
EAX B rHYNEEA % & 4 R B I
L BEERFEEORIY - BEONE | REekw HEREORBILKA - B2l
=2H EOHEROEDDEBEDH
RIZHTEMEREE. HE
&, 327-332p., 1996
2BEMNECD - EHOIDEFAS | mEOSE. B 1R, [[.E. 333-340p., 1996
HEEOE S FEABks, BHE—
318 R = B E& WEBBEOSONIRT v
—FRERER/— (T RN
—EHTFZX ). 5575,
R, PREBKRENLHS
o ER SR Y —,
1996
4 £ NOFRESHHMEDHHRGE | BEHE—. UERE EEREORRIEK - B2
HEICRIZTES EOHRBEOLD DHEIBES DM
RICHTLOMERBREE. HH
#, 367-375p., 1996
5 B EBRICLBEERSOBREE | BHE--. BHEFH. & £, 376-386p., 1996
FRUERT (i 4= 5% 3
6. BiEY OB BRI  HKIEES | BEHE—. REFH. .. 366p., 1996
AR - HBEICH TS RANAOE | ILERE
o
7. BHBES OAREROSTICEYT | BEFH. EHE—. [E.L. 304-306p., 1996
% RS, ILEREE
8. b hDOEKKEHBAE SEESEICK | BEHBH L. 341-354p., 1996
9N DR B
9 IREKEBBREEZ AW PRHRERE | GEHFER M. 355-365p., 1996
FOHEIE
10. BAEME OB ABEE S IRHRER O wmHFH BERIHEORE - AIRHE
R EEHmEIHIBEENICET S
REMEREE (PHE®S).
105-116p., 1996
11 BEREEICHTIREATORER | SRE=. W Ei. EERE OB K - R2E
REFM A EICET DI KEET. LERYE LEDORBEODOBBEEDOH
RICETOMAREE. HiE
A, 303-304p., 1996
2 BRIFCKESTRESREDEOEE | HH4HE, BH = Tk T FEREREHERR

% (1), 781 ~ 6p., BB
B E RS I B, 1996




FAEAXX D ERESRA E H K T &
13. RIZBELALEKBSTEHOBREE | NNRER SERR T EEBRBERT R
AORITICZ2EMRFREOME BRIFEREREE. BEHEHWN
FF. 1996
14, @?&‘%PCBU%-@(EE@%EP%WU: mE OB DERA. | BAREFERENILRS. 199
b SHEMRE (PEES) BH &, i
15 HRREREFINSHERWERE | ABETF. FHEEH. Wk 7 EERBEREWERR
FHREOEGEZEBHEMEEORRE | AGRHAR, FOREHE. £ (1), 76-1 ~ 44p., WREFT
ICBT B HH5% hEZL £, WWNER. R EAE RN RER. 199
KEAL., B§ FEHE.
aBEBT. &N JE.
HILERF
16. WBREFLRYEOESEHORAR | FHEE,. BIIREZ. @, 77-1 ~ 22p., 1996
B DEAREEORMECHETS |[HAH B, Aakc
e
17. 727 7V MEAURERRICED | MEE—, EHH—E. | ¥ OAEEELRAFEMN.
 ARREDHEERMES AKER, MEFEEET 1996
18. FAT 7N ROV v 7 AL —HItE | M. EH— R, 35008 B8 35 R 22 8 S TTZEFR.
B2 &1 5 1-bromopropane EEHIE | AKER 1996
WEERREH :
19. 1 —7oOE7o/ > ORFEIRRIZE | NEE—. EFR—HF. | HMEEXREZB SR,
ERSE = AKER. AN 1§ 1997
20. Asbestos and non-asbestos fiber content | Il Je Yu, Kiyoshi Sakai, Naomi | B # & RE R OF R -
in lung tissue of Korean patients with no | Hisanaga, Jung Duk Park and | 88 [E BE ¥ % & N HE R BV

21.

22,

23.

occupational asbestos exposure history.

B EY OSB3 A MRS

IEHEIT DT

— 7 AN S REBEH xR
REE—

B QRS ITRD S EMMRET
IEME = a7l

¥ oBAZMHOBEEEHERE R
FAIHETSME

Yasuhiro Takeuchi

P LR
Fril o .
INFEFUA

LB
1T R
INFEEIN

AN
7 ) 7 i
EHE2

A 7536
HH =t

FHJIIEE,
MILEE,
fitt

FHJIEHE.
MLEE,
INFRE K
. EEET.
. BHFET,
. BT

»NEREET

Kbt &R - F M 95-1-9,
3-20p., 1996

REFAKBRERT AR K
MBS LM R =, 1996

RETRAHEERRIIMH R,
1996

PRTEERBEREWARRE
#£ (). 751 ~ 7., FET
B BT ATIRE. 199




FAXBIEREES

F #F 4

it R B R

24, PR 7T FER-REERBEENSE
—HHRIFARERS —

25. ERBBERIEDOOHFEZHEE
s IC BT AR BEE

26, BRR 7 FHE HBMOBLIES LU
RERCFRO 5 EEERNRICET
LMEMRERSWMES

27. BEAAEMARRRESE : Lot
FRERSBFOEBRESLBEAEIA

28. BRIRE) - HROANERE
— ISO/TC108/SC4 —

29, IREVAF M FBREFE (BRHR)

30. BrEE G O H B A IcEd 5#/E -
e

31, R AR B B ERELER
OF Iz BT B

o BB
F R,
THEFEEA,
INFEIEA

Fase 75 €,
R ],
H# =&k,

AR,
TEEHSA.
B 2,
2R,

EIRERI,
INEEHLAL
FEAE—,
=1, b

Fr LB,
FiRFR. FF A,
ARAEE, WA &,
PHREZRER. ILAAX

W % RHEE.
mEF M, ZH OB,
WERHE. BLURE,
IR ER R

KINENE, Al E .
BAREER

mE 8.

‘AR, =g =,
aH i, KRAERESE.
FLsCE. RHEIER.
REAER, KIER

) AR ER, EATEC,
HKIEE., MILER,.
Hig R &H—B,
EFEBTE, BRER

BhFFE. EEEE,
R AR

(#) BREXREEH.
H—BEEHESHR. 1997

(#) BAERRENERZ.
1997

RO B E LS. 1996

BEFRZR BB, 1996

ISO/TC108/SC4 + TNy T &
M EE. 45-52p., 1996

Yk T EEREITECERRE
REE, HEBEEMHELTS
2, 1996

HEEREERSTER.
1996

7T FEEERRy NI —2
2FHLUAEAEEREZETY
o —a  ORERESSE
£, 199




| £ 2 # % BEE -2 (85 -"B-F
1. BT THLEVWHEHEDESEE ZARE—, BHEET 5B A2 . No.dss, 38-39,
— R HEE - 1996
2. QEAFBEHEREBABC =XRE—., AET %@ £ . No.440, 60-61,
— S RE B EE OER & k3% — 1996
3 AREERAMRRESIIDONT HiLE—., EXKER EEEZD v —F )b, 195),
—EHHdEEEHERES 46-48, 1996
FHELT—
4 MBOOAL  FALLEBEII T | FiE &, #HALAHLED EEEEWNE . 202 04F
J3IVR D&, Tp., FHEEEE
AR, 1996
5. VDTE¥ L EERH HE i E# &P FE. No.ll78, 6-8,
—EHREF SRBEEOAMIE - 1996
6. FEBABLESORMRMIIONT | FE & A ITZ, 32, 273-274, 1996
7. EH#EEDH B, HEEE Vol 1 EHE— FEE &£ . Nodd2, 62-63,
BN TTORRELEER 1997
8 ABPOHIBIEE, ERHE2EASL | EHE— CABIN, Volds, 4-5,
—~ROBNEZDOTERS T F I 1997
- TERIET —
9, ZF . HBOESL NAbE-RE2E | EHE— FEE L. No.438, 73, 1996
W OFTRT BiE RBRE
10. FHREOCSEBERE EBHNER BHE— HEEENE 202 04F
DHH, 10p, FHEMEER
EEBESWER. 199%
11. BT iR « B A FEEmEIT LTI B,
— NIOSH # 5 EiFtE#R (1) — 16(39), 40-43, 1996
12, Bt i eR ¢ BV O A FEEEETTFIY
—~ NIOSH # 5 EiFfEER (2) — 16(40), 37-42, 1996
13. RMEAFERAR REBFRMEOE | FMEE ThAZEXD). ER8E
ERBIZLLA2EAEEOIFRY 9 A%, 3839, (B)) B=E
REWMSF. 199
14 MTFBREELZE MEETF 7 oV/IVBE. 11(3), 211-
217, 1996
15. Which is more immunotoxic to the respi- | Y. Kusaka, Q. Zhang, K. Satoh, | Metal Ions in Biology and

ratory system, ionic or metallic cobalt?

H. Kyono and N. Kohyama

Medicine: Vol.4, Ed. by
Philippe Collery, et al., 611-
613p., Paris, John Libbey
Eurotext, 1996




| % = # 22 HEiE - (5) - H-F
16. 7O EEERER 27070 | AKER. NEE—. HEAL2HELR. 29,
IN ) WCEEEEMN ! HEF ak— B No.666, 28-31, 1997
17. 70 REEHIELTHEAEINEZ 2. |TREE. TR % FE OB, 51, 669-673,

ToEZoNric L EHEERES

18. i E HEEERER
E1EH:BFLCATAY

19, KA R G A P9 7 BB
BRoTHRIFFEEF U b3
TERAFEHEYE]

20 KB LV ERBEOHE - FHMHICEY
B

21. BRI D IR B M

2. HBE FHELERER
Eod: FiRHREER

23, F RS O BIE & Pl

24, kS THA RT w7 2 - 3HEHIK
DRITEDHS ST

25. "96ATHCE iIZ&ML T
26. C I Si§#R

27. n

28, "

29, "

30. "

31. "

32. "

33. "

34, "

EEEE. AKER.
W

HEME

A
BE #&

KINE G
KINEE

KIEZE
By . MR,
FHE, EUERS.
FEAR =

/RIS
HRET

BHE—
WA
pfloyic e
BHE—
B B0
BHE—
AL AN
BHE—

1996
EREEFT v —7F . 193),
24-29, 1996

¥k & T2, 28(12), 65-68,
1996

HEEETE: 0208
D#&H, Bp, FHEEEE
FREWERT. 1996

HAEFESSRE, 53(1), 54-
59, 1997

EREZED v —TF ), 19(6),
13-18, 1996

RS #2100, 47-49, 1997

EERE. 17(4), 4-15, 1996

ZeEEI L TINE B,
16(39), 82-87, 1996

H @ A, No4dds, 64-65,
1996

M E. No.43d, 64-65, 1996
A .. No.436, 62-63, 1996
M £, No.437, 66-67, 1996
[ k. No.439, 70-71, 1996
[ k. No.440, 62-63, 1996
M k. No.442, 64-65, 1997
[ L. No.443, 64-65,‘1996

[l k. No.4d4, 64-65, 1997




1. X

=

IR BEEIIBWTR, BFE45E 3 2 0 M.

VvV HERUHTY

imEEr 1l 7T A EEE R

AN, 6l 6MoMEHESMEEZTo k.
(1) X %
il B A il AN = -
il 186 f# 8 19 4H
BT E
i 1261m 0 it 1261
il 5 f& 2 5% 30
-
P 12 2% 2 2% 144%
(2) ® =*
£l N g 6161
2. H T W
ERSEECBVTER, ROLEZLTFTLE.
() EXEEXREMETER ER7TEER

(2) INDUSTRIAL HEALTH, Volume 34, Number 2, 1996
"o , Volume 34, Number 3, 1996
” , Volume 34, Number 4, 1996
" , Yolume 35, Number 1, 1997



V £

B’ E

FR8ERE BLATRIOERIKRE (CEMS. 4 ~Fm9. 3)

B ORX o £ W

& #

TS. Noo. DDR-C3T
yA+L1150G—-028
HHFHX1110B—028
vA+N1121IR-05%
3M No. 88212
KF-1A

KF-2A
FAFHN1021RX—-028
#AFA1121RX-02%
+AFAR1121R~-06%
vAFERE6021R—-02H
YAFRTI021R-04%
YyAFHT095DKRE

3M No. 9913
YAMAMOTO 2241
YAMAMOTO 224090
YAMAMOTO 2101
YAMAMOTO 21900
TS. No. DR—28K—-7

fEnidTs (I
Bl (ER. Sk
g7 0 (B, Fm)
Hog 2 A (EE, Fm)
EWis T GRERD
(B E T (R
B a7 R
A (. FEm
BEA (B, Fm
B2 (B FEH)
AKX (B, FER)
Bz (B, FEE)
AR (BEHER. FEE
T CRER)
Tl G
EoETR CEEE
TR CERE)
T CEER)
Begzs (BRA. FE




TR 8ERE BETRY OERMEE (PHRS. 4 ~FKI. 3)

X o & W W 4 X 4 A |
+H+XG—1—-083% < A7 | B % ER W N
3M 3100 v~ A7 | B E R =W A
$AHERXKGC~ 8T (C) W E | B B ER - W N
HH52RG— 6 XE ~ 27 | B # I L =N
A 3+HG—6 X ~KH v R 7 TYEST [ER WA
#ra-AGH308SH 2 A7 = B SN = W i
yH+®R—-5—-0 38 =27 K 7 R E: W
TS. No. GM—3 7D v 27 | A 3 R R WL
H+HERR-5X 038 v A7 H s ENE = W N
yHERV-5-—-038 7 R = s [ER =W
+HFANS—-5~-02%8 7 R 7 =1 v [ER Wit
G AFRNS—5X—0 2% v~ 27 | & e R RN
TS. No. GM—73DK <27 | F 5 R
+va—-®_GH306 I8 27 | B i ER =]
TS, No. CA—1P2F W& | H i B =N B
TS. No. GM—76DSC v 27 | A % = R i)
TS. No. GM—32D v 2y | B [ B N
TS. No. GM—3 3DK < 22 | A 5 ER = v N
KG2802 v AR 7 (=l B SR A=W A
TS. No. GM—76D <27 K 3 (ER R N
TS. No. GDM—8 8 v R H ® ER WAL
B HERKGCC— 18 (H) BmKE TvE=T R W
TS. No. CA—104NT U <] 1 B fE R NE
TS. No. CA—104F &I E | B i ER W]
R100 (B) —G56 <2y | B 1 ER W
RQ100 (B) -G56 <27 | A 5 R =W
v AFADD -3 H vz | B B M & 2/ 3l
$H+H1031R-—MCH v~z | & # ER =R W]




(1) B g

83 HHBRE ST 2ERBRRDOEBDTH 2,

% i moo® #® M ' ®W T P &

35{.{‘ = 24 _‘ﬁ&ﬁﬁg = -
s | B # & S0 wxa| n |®ma|r ey EIRE 4
%g 1 6 33 25 64 1 3 3 6 13 78

FIHBEECBIA3REIKROEBY TH 5,

7R B WL A R T
HRE oA OB 5 REEUNE BN B B T
RHRE N B a5 EPRE -
SRR & @ E o= EEFRE B BE = B I =
R o % B8 TEFRE £ N R F
RRGUEEEE M = & I = 2 s R X
Rt W R
| FUEETERE  EM b M B B
FEUREGENE B A B & T PR #H T -
EEFRE 20E- 3 T z R )
% A Kk E R
% BN 18 B % M FHRAUENE  mE M M F 2
, 'Rz EFEPRE OB OB E
” wE R R B o= ” (O = -
% R A A BBL . B OE EE
% G z e W OB 8 E
| z v R B @
BRI 2 mm = z INEF HET
TEFEE B WL E
» e A M R & NERSTHRESE EW K ) B W
2 B N % B T PR moA A
o HE L H B B “ &g lF £
% OER WM oW 8 ’ & B — 5
% % H OB A % =B S
% e OB R % ¥ & % E
% ST ST

|
-3
(]

|




(2) ¥ (=)

Rk 8 RIS s EREEREMEMOTFEL L., HEHEME 1,199,217 THE S AT XD C’J%Eé
172,670F A 572 b, WAEEHE 1% T, TONRIBKRDEBHTH 5,

1. % BEHRE (BT FHD
E ok T £ E ¥ ok 8 F E F B AF B b
X % RELC I B N wags
— R | HRIRE Ell —frost | ERlSE &) HARH | ™ %
FHEEE 5% 0
A # | 207619 330,682 628,301| 307,178| 340,614| 647,792 14,491 3.1
OO R B 20.7901| 336,728| 357.519| 20,402 298.846| 2492481 A 108,271 A 30.2
W% 30,031| 249,300| 289,321|  40,334| 259,754 300,088 10,767 3.7
?g @%gff % ‘%ﬁﬁ % 9,089 - 2080 2,089 . 2,089 0 0
2 360,430| 916,800| 1,277.230| 370,003 829,214| 1,199.217] A 78,013 A 6.1
2. T &L OBFE
Frlk 8 R " .
X a3 H T B {iti #
By BLBEERT S FH | R 1A% U AR T 1 0 4 A R B o MR I &
OB oo xE H 4,285 M RESE TR
Pk S p T g 6,033 TR T R R AR « AERBMHER AT & B PR
(BEHEHE) P2 BB SR H BT 1 B S 2 LAY T ST
B RF TR 14,000 | 1. ARESEEICHT 5T 1,650FH
(B . A 2. EBEEHEMEICET AEHEEFEOTAEI
Xy bo— 2 B M4 ATHE 12,359°FH
B iR M R 38,030 BRI B 5 EREEEEOIRE
(BELATFE X B :
WA B #HE)
o ot e b 11,675 1. Wiki-FoMHE 7 « vy — 2RO AR
?%;%ﬁﬁf%ﬁﬁ%% B % BB HE O s LA 5,129FH
i A i D 2. RIEAHICHE D RGMES & CHHRLME
== . FHRAIC BT 2 2EWgE . 8,546
Rl E iR B R 42,281 BEEFoB T a3RELBIEOMBICET 3RS
(478 » HLEMTIE o 42,261FH
B 2] r | B BEAEN 53,118 1. ¥&BEAEIOBETEHRE Y X 7 AI1CH
ILEEBWRE 7 5 10,400 M
2. WEBRBFEMECRAYORAREILLS
B 0 SR L 1 B4 B BFSE 9,990F-M
3., BEERICKIE T BRETE R O E AR
H: DB B B ST 11,782FM
4, B RKERDERE X T 2 Wik £ &R
BRI R 2 MRS B 9,574FH
5. TR MR D Y R 7 GO 75
O 11,372
ok OB OBE W O5E 3,959 BfERSAR O BHS# I L 2 HBBE O ERIC
woe o B BYs B hfET




8 4. 1

5 15.

5 19
b, 27
6. 3

(3) A i

IRONFREBFES I NI,

* BEBRASFHRE FRBESKEEFESIEENEAEE ~EH

 HERRERE GRS SRS HEER R

HEERERGR RILETHIREEERGRS BRBFESEEE RN

o MRS R  RECHIEIRERR MBI

RS REANEREZESKEEERH L DERA
 HEARRAERENPREESEHRIHEER L A
HEREEREEEESEEYBHEER L DIEA

o ETSERIETS R ~ S HISERL AS T IR BR )

- BRI RN EE SR AR

« SRR~ BT TR

MEFEORN T BRI  E WM I B & LT MF _E R,

M) | EEZE R e 2 v & —  IHHBSBRET R A RER,

BOTET 7 =A Ny —F 4 v 7 2[ME, HEBLUHEIROEBD,

=ARE— [BANETTRE OB EHEA

PREE [CAREERS & CARHETR ]

LHEM (e s AWM Y~ BRI 5 BRIERE 0258 |

KI[#ER [1SO,/TC108,78C4 (), #HEOAFKE) OFLogm ]
EVRETER BAREREABEXF 7= —F 4 v 7 RBWT [BE) 27 LB
SN O TRBEES .

FERRUIREHAE MREEDS DREEERLARS  KERNEXHESE ] cHEo
fedh T X U A~ (~ 5.26)

HESEITHER Otk | RSN % RE,

FAEEGEES LEEEND BiTbhis

< STERETIIEHMETIAS FakEs [FHnEAEEHESXSICQ/NIOSH
MEHR b L APFEE - -7 57| oMIZAL LTHIRE,

AFITB W TR HEER GRS LML 1.

KOANBEREPHSEOI,

 STEEETIEER IR AT

 ABLEHER HOHEEEMESHE

BRI IR E RABELSEERE. @ SMs40WHHEERE LT,
%5 3 Bl HARBESF MRS | ICHE (~ 6.15)

KEE S HLSFEERAREALEAMNTIFERE A7 +—7 v« v — ¥ -Gtk
W DR D 12 B 1K,

DI EITUIRE  BAEs THBEERCFRE2 — =€ v a vIZT 3
TR ) —ag HIED] RU (MEFMEHOSHEFANENS b 0fESE (B
SED | LDl 7 5 v 2R U7 4 ) A ~NER (~ 6.30)



10.
10.

10.
10.

19

23

17

29

25

14

WIBEF 7 =h v —F ¢ v R, WEBLUHEERRDO LB,

BEASIRE [ Y St wTo 2, 3 OBET

INEBEEBETF (3 ¥y b4 VEVY Y 2 - L BEHEET I VR TORMESNRIZONT]
BHE MERBINO AEEZIL>WT]

EERDBRFEREIWEE PERXS [OECDGL PEXEMFTHEMRESR kU 18
SEIOECDGLP| kD7 5 v ZA~EH (~ 6.29)

M FEHTBAATEE SN ETT - o

A Y FRYTAT Y F—— HEESTIT T, RS,

WM F 2 = AN —F ¢ v 7R, HEBIUHRERRDEBO,

RS TEERTIMREOBIR &34

BNEZ [RBHEGR Y V2~ ATTOS v FOFTEE b3 v BREEOREIHE )
=t TEH Y 2 bR~ 2 7 ORBEIRARE S RROREWE - |

B [FERERZ I & 5 RESES R
FESHEREIC X ZNEERESER S i,

WE R AT &858 BEEMREMSKEENED DR (~ 8. 9
HEBEEEREATRE VEEEY [HEEBALR CAHET sEBFES] IE
Dicsh4 FY 2A~NER (~ 9. D

FHERETSH IO RESREREAMNTb R,

« 5EERRS MR T. Bl

« BEMREIEIME ERET. REENEE ESEE, AEENEE A, 95
WS FTHE BAFE, MERMEREOIAE WMLUEE. BEXEMEES

LB E D FEEEETRREANNE BB REPEHESAR SHET .

20

25

14
16

17
21

[R5 EMEH B 2E | WHE QD R Y = — 7 v N

o ZEAPEMEHRETMEE HEETD 86 BIRAKR U AGRHHOIR, R T o
HHIC T 2 ERAE] WHEDRH T X ) A ~NER (~ 9.22)

AL HmERFEHEER SHBREROCHPETPR CAMBSEESHETZHE.
B0EF 7 = AN —F ¢ v V2R, HEBIUHBEROEED,

BB & [FREEORIEMNERE L 1S - LEAEER O BRE

AHERE NESRSEROEEMIHE

WERE (B A< 27 RBA > ) 28 UAOHERSH
PARITFSE [ 97 D bRy Rl

EEERFRESMFAF0EFHESHHET > 7

IR F 7 =H WY —F ¢ v 725l HESIUEREIROLEED,

FEH [FPD (759 MARNF 4 AT LA)DINT /) 37 AT

o TR K=Y s lae 2ol = sl

NS [V — vIEAEE O B 2 BRI OMRER S L CEERREH:

FEHEET [~ b F 2B IS BY 3 REREVERA

thiFls v v —/5— FHEE AR = RF.

FAENHREHER HEHERESHER 2R,



10.

10.

11.

I

1.

1.
11.

11.
1.
11.

12.

12.
12.

23

26

11

12
20

22
27
30

10
18

. 22

 AEGBEER HHERSTIENEEE,

» R ETHEEEREE FEAERS [EERAREE Y v £ vy A« BELNEYS |
I O 7o IR E ~ERL (~10.28)

REFEHEZE BHR—MES (FEOES I DSHNFEMEE2S (STAMbB) IKHiE
DfdA 5 ) TAER (~11. 1D

WE D v v & —sv— b PHER LTI E R,

WINPT EEMEE Bl M$250 0 E C DILEME oF BT 5 AR<# .
[E4EOECDAEHE SR v I D —®=¥ A va vicBBT38% | RU CG/H
CCSEIESHE | KHEDRD T 3 v ARYY a k— F~ER (~11.21)

- HBI IR E S i,

- ST BRI SHHRLEE L L F -FEEMNRE,

SNTEET -,

BA2EF 7 = AN —F 4 VT ERM, BEBIUEEIROEBD,

BEHE— [EAEEEEHCMT AW 2 OEE]

LB ED [~y FRI VY b F s RTFvADINT, 37 RIRE])

HH#E (NI EHS KB 357

MRS TAU—SEAERELIA 42 F v ¥ 2k V¥

JICAWHER 7 A2 3 VRIS | L0 E R,

BB R EHHEE £+M%E&O%WIEH%E¢%ﬂ@®$EWE#Hh%%ﬁﬁo
ERILEE (CEMED kBN ) 7 AKRFHEM ATV T35/ 72%%
R L, EEEREFT- 0 (~12.13)

BRI ANEANRE BREs 71 58TefEe s r—EIHEEBERI & LT, ¥
A ~EfL (~12.20)

AETBLLEEREDERAR BATEUENERENERE ST 21H5.
F208E T = h Y —F 4 v 7R, BEBLUCBEERROEBY,

HHBT MMBBEoLYENE=5 ) vy —FurT7i//Lv7) vgEhieELT—]
LLIEEAA ARG oMo v T

FiEREL [RFE LSk OFRY O BIBE & M7 RE |

HHEERE (BEEs 754 ¥ - 0Bt iom Lo o]
HEFRMEREEREE AKBERY (v L4 v 7 HERSEENEIMETE 7o =
7 FEWRECRAIFER] L LT, w4 vy T AR (~ 1.22)

BRI EAENEE MLUEE, ALENRE BRE. FfER =RKE— AH
RETFEWATIANAE SR, AEEREE MAAB. RETERERE BA%E,
EHRHBMEHEZER ==, KEFHEERE B0 THEXENERAEE
HEICLZRF—] KHEDRED~N b F o~ER (~ 1.16)

HW204RI 77 = AN — T 4 v VR, BEBLIUHERROEBD,

BREAL (2 VIRBCRT 5 BEREUS & BT

WA (R~ OghRic>0n T

EEH—IE [1 — 7 o® 7oy OfERERTER



. 26

. 27

.12

. 14
.19

. 20

. 24
. 25

. 27

. 10

. 1
.21

. 24

SR TG & A EEROBRSIc>WT

FEREHENEEWAE PERSHERELERRO D, BMT I A=V 7 4
ARFEAHIE (~ 2. 1D

HEEHEEZSANEEARIEERRERHMKE J I CAERSEEHNY ¥ & —¥— I
B & LT, BRI OAE « SRR RIS EER O R ERBNTHE D o b e
Attt (~ 2.2D

STA7 zv— vy 7HEI & b hEARLTE, > RIS tHEEZAN (~11. 1.31)
FEBEPIEEE MNFEES [{LEYEREREBIRM 7 + — 7 4] KHEOD A
F ¥ ~HERL (~ 2.16)

« AREic B W TR R e 2 B L 7.

- ERFOHEER L O KESREBEEELZEMIHEREHE,

BN EELER & 0 G5 I K E R HHHZIET & R,

B05E T 7 =AY =57 4 v R, BEBIUEEEIRO LB,

KR, TESENEEE O « DHRIRER & il X iR

HEBA TT7TARR MMcRET 2EHE ]

INFEE T T M HE IR E Ly sozy metE i o B8 3 4 |

WLEE TS . GRBREEREEL» 5 7~ 8 KmofkH |

~ b AER S BRI ITETE Dinh Hanh Thung -1tk 3 & ST SR HT 42 53 (T
TRE BA e OREFFED DR £,

EREERAREER SRR HPBRTESHIEHRZ R,
BERERPFERERERAT BMEANEEEREE, E4RLAMI L 5 Immediate
Early Gene ¥R O+ 3 + — Ehi#,

A VALY TNV AERRER ST,

FERIENEREEHEE BEEN. BRERFIFEREETAE BAEYS [HIEO0E
CDGLP-¢3 ] BU [H+ EUMFERGLPEMELHR cHFEOLD 75 v 2ARY
R F—~ER (~ 39

FEHFRMELEENEE AKERY MEEHHERERTHEELE 0V 7 METH
TG FEIFE] & LT, BEANER (~ 3.15)

EAESEEER & » BAdA Y KBE LRI ERE,

s FERETESEEREE BIEZS [BREI8E (ERoNHE R RO
B 27 RN FY =S u—7EARGE] CHREOLH 7 5 v ANEH (~ 3.15)

s BREERITESR EAENEE  AMUA Lo BREIFEARFERL LT, 2 Y = —F ¥ ~Efil
(~10. 2.28)

75 U E L =7 o R EEERSEEN C P IHER ST e R,

HABEF 7 =AY =5 4 v B, EEBLVHEERRDOEED,

EAHR [BERF BT 2 EBETOREc> 1T

PFEES [{EEMBEORAEETFMEGLPiko2WwWT

SR E [EREERBERO 7 — & ~— 2L & #HETF AR

A AETSHEEHTTEITE Neuyen An Luong 18:Mth 3 2 A5H 3L 7R 25 3 = (0T



HE BN & OILFHED 12 D % .
3. 3 ROABEESRESIN.

sk IIARRTAEEIT K DBER

- FEREMAMRE MAFESEEC & OB

- EEFER JNEBSOSEAEI £ D IRIR



VI Synopses in English

1. Senior Staffs

Director
Chief of Section of General Affairs
Chief Clerk of General Affairs
Chief Clerk of Accountant
Chief Clerk of Supplies
Chief of Center for Experimental Animal Care

Chief of Library and Information Center

Department of Indugtrial Physiology
Chief

Senior Researcher

7
I
144
144
I{s
7

”

Department of Occupational Diseases
Chief

Senior Researcher

’
/
Fa
#
i
Frs

Fis

Department of Experimental Toxicology
Chief

Senicr Researcher

Fss
I

7

Sohel Yamamoto, M. D., D. M. Sc.
Yasuo Nishimura

Takuo Murano

Masayuki Yoshikoshi

Hiromasa Nakane

Junzo Saegusa, V. M. D., D. Agr.

Seiichiro Kanno

Ayvako Sudo, D. M. Sc.
Toshio Kakizaki, D. M. Sc.
Susumu Saito, D. M. Se.
Naomi Hisanaga, M. D.
Hideki Fukuda, D. M. Sc.
Muneyuki Miyagawa
Takashl Haratani, D. H. Sc.

Lumie Kurabayashi, M. D., D. M. Sc.

Tatsuo Oka

Hiroshi Tsuruta, D. M. Se., D. Phar.

Norihiko Kohyama, D. Se.
Takeshi Honma, D. Phar.
Noriko Otaki, D. M. Sc.
Hirotomo Yamada, D. Sc.
Hiroshi Jonai, M. D.

Toyoto Iwata, M. D., D. M. Sc.
Yasushi Shinohara, D. Sc.
Midori Sotoyama, D. M. Sc.

Heihachiro Arito, D. M. Se.
Hiroko Kyono, D. M. Sec.

Junzo Saegusa, V. M. D., D. Agr.
Shinji Koizumi, D. Phar.
Yoshifumi Nakanishi, D. Phar.



Department of Industrial Epidemiology

Chief Kuniomi Nakamura, M. D., D. M. Sc.
Senior Researcher Shin-ichi Sawada
” Tetsuya Ishii
Department of Environmental Hygiene |
Chief Yoshimi Matsumura, D. Sc.
Senior Researcher Katsuhiko Sawatari, D. Se.
” Kenji Iwasaki, D. Se.
” Fumio Serita
" Toshihiko Myojo, D. Eng.
” - Tsutomu QOkuno, D. Eng.
” Mariko Ono-Ogasawara

Department of Human Environmental Engineering

Chief Yoshiharu Yonekawa, D. M. Sc.
Senior Researcher Hisao Yotsumoto

” Takeshi Iwasaki

# Kazuo Kanada

” Tsuguo Takano

# Mitsumasa Sugimoto



10.

11.

12.

2. List of Titles of Researches in 1996

. Analysis of corticosteroids in biological {luids by thermospray liquid

chromatography/mass Spectrometry (2) .................................................................. 8
Keiichi Miki, Ayako Sudo

. Evaluation of the effects of workload by electroencephalogram, urinary

Catecholamine, cortisol and Salivary cortisol ............................................................ 8
Keiichi Miki, Ayako Sudo. Toshimitsu Musha*, Kouki Kawamorita"®

(*Brain Functions Laboratory, Inc)

. Workload in the workers engaged in health care for the elderly (3)

—— Heart rate and urinary excretion of catecholamines during

night nap in the night shift e erteEeniesierierssrsesieeenar st e ar e e st saE bbb e reen e naee e 8
Keiichi Miki, Ayako Sudo, Naomi Yatomi*, Hiroyuki Saito
(Tokyo Metropolitan Institute of Gerontology)

Effects of stress on circadian rhythms of urinary hormone excretion and

locomotor activity in aged rats noise exposure

Ayako Sudo, Keiichi Miki

. A Study of analytical procedure of salivary dehydroepiandrosterone and

urinaly dehydroepiandroSterone Su]fate ..................................................................... 9

Hiroyuki Saito, Kenji Iwasaki, Ayako Sudo

. Effect of workload in sales workers on blood pressure and autonomic nervous

function (1) ambulatory recording of heart rate and urinary catecholamines - 9

Tatsuo Oka, Takeshi Sasaki, Kenji [wasaki and Naomi Hisanaga

. Effect of workload in sales workers on blood pressure and autonomic nervous

function (II) blood pressure and respiratory sinus arrhythmia at rest «o-cocooreeeeeceees 10

Kenji Twasaki, Takeshi Sasaki, Tatsuo Oka, and Naomi Hisanaga

. Subjectve symptom of fatigue and physiological function «-rrorreerrerrrini 10

Kenji Iwasaki, Tskeshi Sasaki, Tatsuo Oka, and Naomi Hisanaga

Determination of urinary VMA (vanillylmandelic acid) by HPLC-ECD method - 11
Takeshi Sasaki, Kenji Iwasaki, Tatsuo Oka and Naomi Hisanaga

Seasonal variations of cold defense responses and physiological and subjective

thermal loads to acute local and whole-body cold stress ocroverrrerrrerri., 11
Shin-ichi Sawada

Analysis of physiological and subjective thermal loads induced by repeated cold

EXIOSULES 77w e er s e et e st s s s s L e et 11
Shin-ichi Sawada, Toshio Kobayashi®
*Health Science Center, Tokyo University of Mercantile Marine

Effect of alcohol consumption habit on cold-induced vasodilatation responses

(CIVD) N L T RRERCIEELIRLELELLEELE LR 12



Shin-ichi Sawada and Miyako Ohmoto*:
(*Environmental & Occupational Health, Toho University;, School of medicine)
13. Motor control function in elderly persons oo 12
Hidekt Fukuda
14. Effects of brief afternoon naps on alertness performance
and autonomic ba]aﬂce. ............................................................................................. 13
Masaya Takahashi, Hideki Fukuda and Heihachiro Arito.
15. Autonomic responses to acute ozone exposure in rats and
adapation Of the FESPONSES «rrerrrresrsrerrrrrrtrrt ettt 13
Heihachiro Arito and Maséya‘ Takahashi
16. Visual ergonomic aspects of human-computer interactiom «--r----roreeerrerimmiein.... 13
Susumu Saito, Midori Sotoyama, Hiroshi Jonai, Maria Beatriz G. Villanueva®,
Shin Saito™*, Satoru Abhe™"*, Tatsuya Marumoto®*** and Glenn Sweitzer*****
(*Nagoya University School of Medicine, **Aichi Mizuho College, ***Kitasato

HOR R

University School of Medicine, Juntendo University School of Medicine

“****Faculty of Engineering, University of Tokyo)
17. Study on the 'development of lipoma among inhabtants near a factory
manufacturing glass-fiber Products « ---setererrerii 14
Hyun Sul LIM*, Hae Kwon Cheong®, Ji Yong KIM*, Hae Kyeong Cheong” -
Jung Ran KIM*, Yun Chul HONG**, Chong Han LEM***, Nam Won Paik****
Kiyosi Sakai’**** and Naomi Hisanaga
("Dongguk University School of Medicine, **Inha University School of
Medicine, """Pyeong-hwa Cliniic, ***'Postgraduate School of Public Health,
Seoul National University, *****Nagoya City Public Health Research Institute)
18. Background of the development of occupational diseases under the present
occupational health SErvices ++rrererstet st termeii s 14
Michihiro Kamijima®, Eiji Shibata®, Naomi Hisanaga and Yasuhiro Takeuchi®
(*Nagoya University School of Medicine)
19. The relationship between occupational asbestos exposure history and
abnormality on chest radiograph among construction workers -ooorreesormeiaaa. 14
Naomi Hisanaga, Eiji Shibata, Jian Sun, Michihire Kamijima,
Kiyoshi Sakail, Hitoshi Kubota and Kuniomi Nakamura
(*Nagoya University School of Medicine, Nagoya City Public Health
Research Institute)
20. A cohort mortality study of construction WOrKers «err-esscrsesserm 15
Jian Sun*, Hitoshi Kubota**, Eiji Shibata*, Michihiro Kamijima®,
Yasuhiro Takeuchi®, Naomi Hisanaga and Kuniomi Nakamura =

(*Nagoya University School of Medicine)



21, Effectiveness of a pelvic belt as a countermeasure against
low back pain among Construction Workers ............................................................... 15
Naomi Hisanaga, Hiroshi Jonai, Satoshi Ueno, Eiji Shibata and
Michihiro Kamijima
{*Nagoya University School of Medicine)
22. A mortality study of construction WOTKErs «r-esesreereerermmiimmiimiiniii e 15
Hitoshi Kubota, Kuniomi Nakamura, Jian Sun”*, Eiji Shibata"®
Michihiro Kamijima®, Naomi Hisanaga and Yasuhirc Takeuchi”
(*Department of Hygiene, Nagoya University, School of Medicine)
23. Prevalence rate and causative factors of musculoskeletal pain among
COHStruction Worker ................................................................................................ 16
Testsu Ueno, Naomi Hisanaga, Hiroshi Jonai, Eiji Shibata and
Mitihiro Kamijima
(*Nagoya University, School of Medicine)
24. Cytokine profile of human peripheral blood mononuclear cells
Exposed to SOHZ EMF .............................................. eerrreraresarreestrrataresarrt et iaeineanies 16
Hiroshi Jonai, Ma. Beatriz G. Villanueva® and Akinori Yasuda
*School of Medicine, Nagoya University
25. The effect of a back belt on torso motion survey in an express package
deliVEry COMPAIY ——— +++rrreassremsreesres ettt e s e 17
Hiroshi Jonai, Maria Beatriz G. Villanueva®, Midori Sotoyama
Naomi Hisanaga and Susumu Saito
(*School of Medicine, Nagoya University)
26. Assessment of working conditions and OSH problems in the
vietnam enterprises invested by foreign countries -«--ereererecriiiininnn 17
Ayako Sodo, Nguyen An Luong”, Hiroshi Jonai, Naomi Hisanaga
Shinya Matsuda*®
(*National Institute of Labour Protection, Vietnam
**University of Occupa.tional and Environmental. Health)
27. Development of the Japanese version of the NIOSH - .
generic job Stress qUESTIONIAITE «««r+s-rrerrrrrsrorrrmrintr e 17
Takashi Haratani, Norito Kawakami, Shunichi Araki®
Joseph J. Hurrell, Jr.*, Steven L. Sauter® and Naomi G. Swanson®
1) Gifu University School of Medicine
2 ) Faculty of Medicine, University of Tokyo
3) National Institute for Occupational Safety and Health, USA
28. Factors influencing sleep quality of factory workers «eooecevrocrsmeri . 18

Takashi Haratani



29. Comparison between the workers abroad sent by Japanese enterprises and

the workers in Japan Life events and stress coping
Lumie Kurabayashi, Takashi Haratani, Satoru Shima"
Minoru -Arai?’, Hisanori Hiro¥, Akira Fujinawa*’ and Masaaki Kato®
1) Tokyo Keizai Univeersity
2} Juntendo University
3) NKK Tsurumi Health Service Center
4) Konan Women's College
5) Tokyo Medical College
30. Health promotion services for Japanese expatriates

............................... sreerrarrareanrearsess I8

— How they make use of these services
Lumie Kurabayashi and Kaname Tsukui®
1) Japan Overseas Health Administration Center
31. Mental health care for Japanese expatriates in Paris
—— A model of mental health service system for Japanese office
U S e 19

Lumie Kurabayashi and Hiroaki Ota®’

workers based overseas

1) Sainte Anne Hospital in Paris
32. Change of health management and service section in Japanese enterprises during

a period of recession

—— A questionnaire survey for occupational health professionals
Lumie Kurabayvashi and Takashi Haratani
33. Skin penetration of various solvents using a new model diffusion cell ««erreerrereeeenees 20
Hiroshi Tsuruta and Qing-Sheng Song*
(*STA Fellow, Paris University)
34. Skin absorption of 2-DIrOMOPIOPANE -«w«rrr - errerramrrtrmmittitstiis s s 90
Hiroshi ‘Tsuruta and Hyeonyeong Kim*
(*Industrial Health Research Institute, Korea)
35. Skin uptake of a solvent by measurining the remained solvent in whole body -r-ee 20
Hiroshi Tsuruta, Tadao Toya, Yoko Morita and Tetsuo Tai '
36. Relationship between polymorphism of delta-aminolevulinic acid dehydratase
and heme-related PATAMELOIS -w«rrrserrorreerrrrrrs it i 21
Yoko Morita, Tadashi Sakai®, Hiroshi Turuta, Takaharu Araki”
(*Center of Occupational Medicine, Tokyo Labor Accident Hospital)
37. Comparison of urinary delta-aminolevulinic acid by various methods and its
correction for urinary concentration «-:eersereeserm i TR ferenaans 21
Tadashi Sakai*, Yumiko Ikeya’, Yoko morita, Takaharu Araki”
(*Center of Occupational Medicine, Tokyo Labor Accident Hospital)



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

delta-Aminolevulinic acid in plasma as a sensitive indicator of lead

effects, and its relation to the other heme-related parameters oo,
Yomo Morita, Tadashi Sakai®, Shunichi Araki*-
(*Center of Occupational Medicine, Tokyo Labor Accident Hospital)
(**Department of Public Health, Faculty of Medicine, University of Tokyo)

Occupational diseases and biomarkers .....................................................................
Takeshi Honma, Megumi Suda, Katsumi Ohtani, Rui-Sheng Wang
Goro Asano” and Mi-Young Lee-
(*Nippon Medical School+Industrial Health Research Institute Korea)

Complexity in exposure environments :--eeeeoseesseeees PPN
Takeshi Honma, Muneyuki Miyvagawa, Megumi Suda, Katsumi Ohtani and
Rui-Sheng Wang

Changes in drug-metabolizing enzyme P450 following combined expo-

sure to chemicals ......................................................................................................
Rui-Sheng Wang, Megumi Suda and Takeshi Honma

Correlations between toxicity data and threshold limit values :-oeerssrmenninn
Megumi Suda and Takeshi Honma

Neurochemical analysis of nervous disorders produced by occupational

hazard factors.....................................................................‘ .......................................
Takeshi Honma, Muneyuki Mivagawa, Megumi Suda and Hirofumi Tsuga

Changes in neurotransmission mechanism in neurotoxigity —«oecreserressrrnn...
Hirofumi Tsuga, Takeshi Honma, Tatsuya Haga® and Wolfgang Sadee+
(*Institute for Brain Research, University of Tokyo, -+University
of California San Francisco, USA)

Study on behavioral effects of toxic substances ;

Schedule-controlled operant behavior as a cognitive measure of exposure

effeCtS. .....................................................................................................................
Muneyuki Mivagawa, Takeshi Honma

Profiling of health effects caused by exposure to hazard factors

........................................................................

Hematological evaluation
Katsumi Ohtani, Megumi Suda, and Takeshi Honma

Early detection markers for health effects due to exposure to chemicals

...............................................................

—— Hyperlipemia by methyl iodide
Katsumi Ohtani and Takeshi Honma

Analysis of the expression of heavy metal-responsive genes that are the

candidates fOI' biOIOgiCﬂl monitoring indiCES ............................................................

Mie Murata, Shinji Koizumi



49,

50.

1.

52.

53.

b4.

99,

56.

57.

a8,

Analysis of the mechanism for heavy metal-induced expression of the human

MetallOthiONeIn ZEME rrrrrrrerrrrrerrere e 26
Shinji Koizumi, Kaoru Suzuki, Yasumitsu Ogra* and Fuminori
Otsuka*" (*Present address : Faculty of Pharmaceutical Sciences, Chiba
University ; **Faculty of Pharmaceutical Sciences, Teikyo University)

Studies of the proteins that regulate the human metallothionein-IIA gene «crereeererenees 26
Yasumitsu Ogra”, Fuminori Otsuka** and Shinji Koizumi
(*Present address : Faculty of Pharmaceutical Sciences, Chiba University ;
“*Faculty of Pharmaceutical Sciences, Teikyo University)

Repression of protective genes by UVB roereeercrnimmiiitiii e 26
Hirotomo Yamada, Mie Murata, Kaoru Suzuki & Shinji Koizumi

Development of methods to evaluate cardiovascular effects induced by

environmental POIIULANES  r«serrerretmr e o7
Tetsuo Tai and Hiroshi Tsuruta

Organic cation transport across the blood-brain barrier «-s::ooerrorrmniin ., 27
Tetsuo Tai and John B, Pritchard* (*NIEHS, USA)

Biological effects of fibrous minerals as asbestos subustitutes.

(1) Preparation and characterization of fibrous minerals for

biological eXperiments, ------ ettt 97
Norihiko Kohyama, Yasushi Shinohara, Shizue Kurimori
Hiroko Kyono and Tadao Toya.

Biclogical effects of fibrous minerals as ashbestos substitutes

(2) Changes of LDH and total protein in BALF from rats

after intratracheal instillation of fibrous and non-fibrous particles «-::-eoorreeeesnn. 28
Noriko Otaki, Hiroko Kyono, Tadao Toya, Fumio Serita
Norihiko Kohyama and Michio Abe* (*Tokyo Metropolitan Univ.)

Biological effects of fibrous minerals as ashestos substitutes

(8) Changes of cell populations in BALF from rats after intratracheal instillation - 28
Hiroke Kyono, Tadac Toya, Noriko Otaki, Fumio Serita
Norihiko Kohyama and Michio Abe* (*Tokyo Metroplitan Univ.)

Biological effects of fibrous minerals as asbestos substitutes

(4) Histological examinations of rat lungs after intratracheal instillation :eoveeeeeree: 29
Hiroko Kyono, Tadao Toya, Norike Otaki, Fumio Serita
Norihiko Kohyama and Michic Abe* (*Tokyo Metroplitan Univ.)

Biological effects of fibrous minerals as asbestos substitutes

(5) Effects of fibrous samples on lysozyme activity «o-ocreeseremrersrm, 29

Noriko Otaki, Norihiko Kohyama and Shizue Kuromori
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Effects of exposure to ultrafine titanium dioxide aerosols

on aged rats With acute brOHChiO]itiS. ..................................................................... 29
Hiroko Kyono, Fumio Serita, Tadao Toya, Hisayo Kubota
Yoko Ishihara®, Jun Kagawa®, Hisayoshi Ohta**, Yukio Seki*"
and Ryoko Maruyama®"*

("Tokyo Womens’ Coll. “*Kitasato Univ.

***Health Sciences Univ. Hokkaido)

Development of a new aerosol generating container with an ultrasonic nebulizer-:----- 30
Fumio Serita

Effect of extremely low frequency magnetic fields on human sperm chromosomes- - 30
Yoshifumi Nakanishi, Tsutomu Okuno, Sumio Iijima®
and Hiroyuki Tateno**
* Department of Health Sciences, Yamanashi Medical College
** Department of Biological Sciences, Asahikawa Medical College

Protein adsorption to minera]_ fiberS ........................................................................ 30
Toyoto Iwata, Yasushi Shinchara, and Norihiko Kohyama

Choline determination in urine as an indicator of the health ::ecevrreerresiiremmeininn. 31
Toyoto Iwata, Shin-ichi Sawada, Noriko Otaki, and Tomoko Watanabe®
(* Chiba College of Health Science)

Subcapsular cell hyperplasia in adrenal gland of mice  rooveeeeseemrimnni.. 31
J. Saegusa, H. Kubota and Y. Kiuchi

Systemic edema syndrome in IQL/Jic MOuSe +rorrereseerssemmrii e 39
J. Saegusa, H. Kubota

Biological effects of extremely-low-frequency magnetic fields corerreremerrrerein.. 32
Akinori Yasuda

Field Survey Information SyStem -o-rceseerseerrresirouimmii s 39
Tetsuya Ishii

Construction of an industrial hygiene bibliographic database (3)

Development of an industrial hygiene thesaurus : Part 2 oo, 33
Hitoshi Kubota, Yasuhiro Yamashita™ and Akemi Haruyama®*
(* The Postgraduate Course, The University of Electro-Communications
** Member of ISO,/TC37 : Terminology, Principles and Co-ordination) -

Organization of the database system of reporis of accidental investigations

concerning with contacts with chemical substances, (3) ««sereeerermrerremerei, 33
Katsuhiko Sawatari, Keiichi Katoh

Database system of the mutagenicity test results based on the Industry Safety

and Health LaW. ......................................................................................................... 33
Katsuhiko Sawatari, Yoshifumi Nakanishi Taijiro Matsushima*

(*Japan Bioassay Research Center)



71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

Studies on network applications for industrial health research (2) corroevrerrermanaan.
Yoshimi Matsumura, Takashi Haratani and Yasushi Shinchara

Analysis of access to the WWW pages of National Institute of Industrial

Health via the INEEITIEE  rerrrrreeeeerrrrrrsesiiiiitriateiisnnennereesaasmennereessssenrenessesssbnnreraanss S
Hiroyuki Saito, Fumio Serita, Mitsutoshi Takaya, Yoshimi Matsumura

Lower determination limit and precision necessary for working environment

ELEALSUITEITIEIILS *++e++++ettersassseranransnsesennansnssssesssssnronssssssssssssossssssresronsstnernnnnsssasssennannnanssenes
Yoshimi Matsumura

Adsorption properties of honeycomb type carbom :essseseseseeremiminim
Yoshimi Matsumura

Evaluation of deterioration of active carbon for treatment of organic solvent. :--s---
Mariko Ono-Ogasawara, Yoshimi Matsumura, Akihisa Senga”
Masahiko Utiyama®, Kouichi Tkuma* (Toyo Roki MFG. Co. LTD)

Recovery of selenate and selenite from water by active carbon, ««orrerrevrrmi .
Mariko Ono-Ogasawara

Application of carbon monoxide gas sensor to working environmental

ILGAGUTCITICIIE  r+rvrrrererrerressesrenmuuterettrsstiatseereteatas s tetratb s s e ess et teeatbbas e seeeoaatnransterens
Mitsuya Furuse

Determination method for 1-bromopropane in work place

using diffusive sampling and GC,”MS with thermal desorption «:ecor-eeseerererenenin,
Selichiro Kanno, Keiichi Kato, Naomi Hisanaga

Computer simulation of diffusive sampling v rreeasaaaae,
Seiichiro Kanno

Exposure to 1-bromopropane at workplaces extracting asphalt «-ooooeeeeeeennn SRLECITRRTRIRY
Keiichi Katoh Seiichiro Kanno and Naomi Hisanaga

Speciation of vanadium pentoxide and other vanadium species. ««oreeeenn.
Mitsutoshi Takaya |

Analyte triggered changes of membrane permeation : Calcium sensing based on

monolayer on gold of thiol derivative of phosphoric acid «:reoveeerernnnnn.,
Mitsutoshi Takaya, Philippe Buhlmann*, Masao Sugawara"
and Yoshio Umezawa”®
* Department - of Chemistry, School of Science the University of Tokyo

Investigation and research on industrial hygiene during grinding operation

with angle grinders ~—— Measurement and characterization of airborne

.........................................................

dust generated with angle grinding work
Norihiko Kcohyama, Yasushi Shinohara and Shoujire Okada*
(*Japan Grain Institute Co.)



84.

85.

86.

87.

38.

39.

90.

91,

92.

93.

9.

95.

Cross-sectional structure and surface morphology of asbestos and some other

fibrous minerals observed by high resolution transmission electron microscopy --«-o:-- 38
Norihiko Kohyama, Toshio Sakai, Yasushi Shinohara and Shizue Kurimori

Solubility in physiological solution and HRTEM observation of amorphous

surface layer of ground quartz particles: - osrre 39
Hiroyuki Sakabe, Norihiko Kohyama, Kimiko Koshi
Yasushi Shinchara and Yoko Ishihara.

In situ mineralogical observation of macular and nodular pneumoconiotic lesions -+ 39
Norihiko Kohyama, Koichi Honma, Ysushi Shinohara and Shizue Kurimori

Influence of particle size and distribution on the quantitative analysis of

respirable silica minerals by direct on-filler infrared method r-eeoerrercermmmmn... 39
Yasushi Shinohara

Study on eye protectors for optical radiation =+« e 40
Tsutomu Okuno

Standard quartz dust and sodium chloride aerosol as test aerosols

FOT AUSE TESPITALOTS «+orvresrressretasisterit ittt aeeens 40
Toshihiko Myojo, Mitsumasa Sugimoto

Collection efficiency of the midget impinger for submicron aerosols «-»:coorrrorerrorroreee 40
Toshihiko Myojo and Mariko Ono-Ogasawara, Takuya Asai and
"Masao Matukura (*Japan Tobacco Inc.)

Investigation and research on industrial hygiene

during grinding operations with angle grinders

—~—— Measurement and analysis of grinding vibration
Yoshitharu Yonekawa, Kazuo Kanada, Yukio Takahashi
and “Shojiro Okada (*Japan Grain Institute)

Vibration evaluation of angle grinders with different

types of grindstones «-eeereereenneny e e e e s e e irsaerererareee e e e b e e baeaaeaabe s et bt 41
Yoshiharu Yonekawa, Kazuo Kanada, Yukio Takahashi
*Shojiro Okada (*Japan Grain Institute)

Some problems in the measurement of impﬁlsive vibration —coeeeeeereeermiiennen, 41
Kazuo Kanada, Yoshiharu Yonekawa and Yukio Takahashi

Sampling and analysis of noise in the working environmentsg: -s--treresersrssrsiein., 42
Yukio Takahashi, Yoshiharu Yonekawa and Kazuo Kanada

Vena contracta and pressure loss characteristics in throat of square opening

tapered hoods under suction 4th Report, Effect of hood taper angleg «««crrerrerrerrmenee: 42
Takeshi Iwasaki, Jun Qjima and Kwang Jin Shim*
(*Industrial Health Research Institute { KISCOJ) -



96. Investigation and research on industrial hygiene during grinding operation with

angle grinder Present state and problems of working environment improvement
.................................................................. 42

Takeshi Iwasaki, Jun Ojima and Shojiro Okada”

for whetstone manufacture process

(*Japan Grain Institute) _
97. Study on blow holes and conditions for the local exhaust systems of
welding fume (3) -«rerererereermeieareiene e e eeraraa, b ere et raaras 43
Takeshi Iwasaki and Jun Qjima '
98. Vena contracta and pressure loss of plain square hoods -----rrrsrericmiiininn. 43
Jun Ojima, Takeshi Iwasaki, and Kwang Jin Shim
{(Industrial Health Research Institute [KISCOI)
99. Estimation of size distribution of quartz dust
samples by infrared spectrometry «---:ee et et e et e et e rn e e at e e et eraeeeaeareeaes 43
Jun Ojima
100. Visualization of airflow patterns around local ventilation hood openings
with particle tracking velocimetry in use of laser light sheet --err-rerrrerseermiiiainn. 44

Yotumoto Hisao



3. Collected Abstracts from the Publications in 1995

I Keiichi MIKI and Ayako SUDO . _
An Increase in Noradrenaline Excretion during Prolonged Mental Task
Load | |
Industrial Health, 35, 5§6-60, 1997

Summary To investigate the effects of prolonged mental work, urinary excretion of
catecholamines and cortisol was measured in 18 human subjects from 9:30 to 17:00. On the
'task day’ the subjects performed mental tasks during the morning (10:20-11:45) and after-
noon sessions (13:00-17:00), otherwise taking chair rest. On the 'control day’ the subjects took
chair rest in the afternoon after performing mental tasks in the morning. In the morning ses-
sion, urinary excretion of adrenaline during mental work increased greatly compared to that
before the mental work. Mental work in the afternoon session also caused a marked increase
- in adrenaline excretion compared to the rest level in the afternoon on the cortrol day. Cortisol
levels in the first hour of the afternoon mental work were significantly higher than those dur-
ing the corresponding time on the control day. Urinary excretion of noradrenaline during
mental work in the morning session only increased slightly compared to that before the men-
tal work. In the afternoon session, however, noradrenaline excretion during mental work on
the task day was markedly elevated compared o that during the rest condition at the corre-
sponding time on the control day. These findings suggest that prolonged exposure to mental
work, but not short-term mental work, produces a marked increase in noradrenaline excre-
tion in human subjects.

National institute of Industrial Health

2 Ketichi MIKI and Ayako SUDOQO
Adaptation of Circadian Rhythms to Light-Dark
Cycle Reversal in the Rat
Industrial Health, 84 133-138 1996

Summary Circadian rhythms of urinary excretion of corticosterone and catechol-
amines were examined In the rat before and after phase reversal of a 12-hour dark cycle. After
the reversal, the acrophase of rhythm was delayed and became constant again on the 6th day
for corticosterone and on the 7th or 8th day for adrenaline. The ratios of light-period output
to 24-hour output of adrenaline and noradrenaline, however, adjusted to the new light-dark
cycle on 10th day, wheres this ratio became constant on 6th day for corticosterone. Thus, cir-
cadian corticosterone rhythm seems to adapt to light-dark reversal more guickly than
catecholamine rhythm.

National Institute of Industrial Health



3  Ayako SUDO", Naomi YATOMI**, Ketichi MIKI* and Hiroyuki SAITO*
Evaluation of Work Load in Care Givers using Urinary Catecholamine
Levels and Self-Rated Fatigue Scores

25th International Congress on Occupatzonal Health, Book of Abstracts
(ID, p817, 1996

Summary Aim : The work load of care givers or nursing personnel in nursing homes
for the elderly was evaluated in terms of urinary excretion of catecholamines, salivary level
of cortisol and self-rated scores of fatigue, with special reference to age differences.

Method : Thirteen men aged 21-42 years (young male group), 15 women aged 22-37
years (young female group), and 12 middle-aged women aged 47-59 years (middle-aged female
group), engaged in nursing of the elderly, were investigated. During the day shift, night shift
and days off, urine and saliva were coliected and the subjects were requested to complete a
guestionnaire about subjective symptoms of fatigue. Catecholamine excretion was expressed
as pmol per mg of creatinine. Comparison was made between workdays and days off or
among the 3 groups.

Results : Adrenaline excretion on workdays was generally higher than that on days off
in all of the 3 groups. Noradrenaline excretion on workdays was also greater than that on
days off in young males and middle-aged females. The noradrenaline level in middle-aged fe-
males was obviously higher than those in the other 2 groups except for the night level on days
off. However, the subjective fatigue score for middle-aged females was lowest among the 3
groups. Complaints of low back pain were quite frequent among young workers, On the other
hand, circadian rhythm of salivary cortisol during the night shift was slightly different from
that on days off especially in young workers.

Conclusion : The present findings suggest that the work load of middle-aged female
workers during workdays is greater than in the other 2 groups, despite the lower subjective
fatigue score. Young workers, however, seem to be less well adapied to care-giving shift work
than middle-aged workers.

*National Institute of Industrial Health
**Tokyo Metropolitan Institute of Gerontology, Tokyo, Japan.

4 Ayako SUDQO*, Nguyen An LUONG**, Hiroshi JONAI*, Shinya
MATSUDA™**, Ma Beatriz G VILLANUEVA****, Midori SOTOYAMA*,
Nguyen The CONG**, Le Van TRINH"*, Hoang Minh HIEN"*, Nguyen
Duc TRONG™** and Nguyen SY™*

Effects of Earplugs on Catecholamine and Cortisol Excretion in Noise-
Exposed Textile Workers
Industrial Health, 34, 279-286, 1996

Summary To investigate physiological and psychological effects of industrial noise, a
survey was performed on 50 female workers exposed to machinery noise [93-100 dB(A)]
(noise group) and 25 female workers in less-noisy environments [71-75 dB(A)] (control
group) in a textile factory in Vietnam. Urine was collected for analysis of catecholamines and
cortisol. The subjects were also asked to fill out a questionnaire. Each subject was examined
over 2 working days. The workers in the noise group were asked to put earplugs in their ears
during the working hours of the 2nd day. On the 1st day without earplugs, urinary excretion
of catecholamines in the noise group were greater than those in the control group.



Cortisol in urine showed a similar tendency. Differences in catecholamine excretion between
the noise group and the control group decreased on the 2nd day when the earplugs were used
for attenuation of noise level in the noise group. Frequency of subjective fatigue symptoms
was lower on the 2nd day than that on the 1st day in the noise group, while the control group
showed almost no day-difference. The results indicate that the catecholamine response to
noise in workers was reduced through the use of earplugs.
*National Institute of Industrial Health
**National Institute of Labour Protection, Vietnam
*** University of Occupational and Environmental Health
****Nagova University School of Medicine

§ Ayako SUDO*, Keiichi MIKI* and Naomi YATOMI™*
Workload Factors in Women Workers, estimated by Measuring Urinary
Excretion and Salivary Level of Stress Hormones and Self-Rated Scores of
Fatigue '
Occupational Mental Health, 4, 303-306, 1996

Summary Studies on work load in women workers evaluated by stress hormones and
subjective measures were reviewed. In female workers, double roles of employed work and
house work, adaptation to non-traditional jobs, monotonous work, health-care work, and sev-
eral others are thought to be important as work load-relating factors. Among these,
household work is supposed to be of most important significance, and comprehensive counter-
measures will be needed to maintain and promote health of employed women.

*National Institute of Industrial Health
“*Tokyo Metropolitan Institute of Gerontology

6 Hideki FUKUDA
Changes of saccade in development and aging
Shinkei Kenkyu no Shinpo (Advances in Neurological Sciences), Vol. 40
462-470, 1996.

Summary To examine the effects of development and aging upon the voluntary
oculomotor mechanisms in human, we investigated the age dependency of visually guided
saccade (VGS) and memory-guided saccade (MGS). Normal subjects (N=154, ages 5-76
vears) were examined. The target positions were at 5, 10, 20, and 30 degrees (left and right).
Eye movements were recorded by using DC electro-oculography. A saccade task was designed
to induced VGS while a delayed saccade task to induce MGS. In the delayed saccade task, the
subjects was required to make a saccade promptly (within 600 ms) to the remembered loca-
tion where a target cue was previously {lashed. Younger children often failed to make a MGS
during this period although they tended to break fixation immediately in response to the cue
: MGS, if present, tended to be hypometric for the targets with a large eccentricity. The per-
formance in MGS changed dramatically between the ages of 5 and approximately 10 : the
frequency of MGS increased and they became accurate. In contrast, the frequency of saccades
to the cue decreased. The near-perfect performance was largely maintained between the ages
of 20 and 30. In older subjects (">age 50) the performance of MGS became, progressively with
age, similar to that in younger children : more frequent saccades to the cue and less frequent
and hypometric MGS. The performance of VGS showed less clear age-dependency except for



the saccade latency. The accuracy and speed remained virtually unchanged, although the ac-
curacy for the saccades to eccentric targets slightly decreased in the younger children and
older subjects. These results suggest that the neural mechanism for MGS, rather than VGS,
depends on development and aging.

National Institute of Industrial Health

7 Shin-ichi SAWADA :
PHYSIOLOGICAL AND SUBJECTIVE THERMAL LOADS IN MEN
DURING ACUTE EXPOSURE TO COLD IN SUMMER

256th International Congress on Occupational Health
Book of Abstracts 1, 186p, 1996

Summary :  Aim. ISO, ACGIH, and the Japan Society for Occupational Health have re-
cently proposed guidelines for assessing the cold stress at work. This study aims to evaluate
the validity of physiological criteria provided in these guidelines from both physiological and
psychological perspectives.

Methods. Twenty three men aged 21 to 30 years were exposed to an acute cold air of 10
°C for 1 h in summer, The body heat balance, thermal subjective responses and cardiovascular
loads of the resting/sitting subjects were measured during the experiment. Analyses consisted
of evaluating the validity of the duration limited exposures (DLEneutral and DLEminimal)
recommended by ISO and the lower limit of body core temperature (36°C)
suggested by ACGIH.

Results, During the 1 h cold exposure, rectal temperature (Trect) and mean skin tem-
perature (MST) fell from 37.41°C and 34.3°C to 37.08°C and 27.3°C, respectively. The thermal
comfort and thermal sensation scores reported by the subjects changed from ”comfortable”
and "siightly warm” to " very uncomfortable” and "very cold”, respectively. Mean blood pres-
sure {MP) and total peripheral resistance (TPR) also increased significantly. At DLEminimal
(21min.), Trect showed no significant decline (37.38°C) though MST fell to 30.3°C. These condi-
tions coincided with subjective sensations of "cold” and "uncomfortable”, and most subjects
displayed moderate behavioral motivation in seeking warmer conditions by modifying air-
conditioning and clothing. Furthermore, cardiovascular load indices such as TPR and MP
tended to increase even at MST above 30°C. At DLEneutral (16.2min.), MST was 31.1°C ; the
corresponding subjective sensations were "slightly uncomfortable” and " cool or cold” and be-
havioral motivations were weak. The increase in cardiovascular loads at such levels was
insignificant.

Conclusion. These results suggest that in Japanese young males, physiological and sub-
jective thermal loads tend to increase at body core temperatures (37°C) well above 36°C, even
at DLEminimel, the level where body thermal equilibrium can be maintained at a mean skin
temperature of 30°C.

National Institute of Industrial Health

—97—



8 Shin-ichi SAWADA
Electrodermal activity (EDA)
In : Japan Society of Physiological Anthropology ed.
Ningen Kagaku Keisoku Handbook. 294-302p, Gihodo Shuppan, Tokyo,
1996

Summary This chapter in the handbook provides a practical guidance for measuring
and evaluating the electrodermal activity (EDA), which has been clagsically called the galvanic
skin reflex (GSR). Subjects covered are : definition, classification (SPA, SPL, SPR, SRC, SRL,
SRR), and principle of EDA, purpose, methods, merits and demerits of each method, notice
for forbidden matters, normal and typical values of EDA, three experimental examples on the
application to the research lields such as peripheral nerve disorders, mental sirain and sleep.
Five figures, one table, and fourteen references are included.

National Institute of Industrial Health

9 Heihachiro ARITO*, Masaya TAKAHASHI*, Takeshi IWASAKI® and
Iwao UCHIYAMA*™™
Age-Related Changes in Ventilatory and Heart Rate Responses to Acute
Ozone Exposure in the Conscious Rat.

Summary To evaluate the effect of age on toxicant-induced pulmonary and
extrapulmonary changes, we examined the effect of inhalation exposure to ozone (O;) on the
ventilatory and heart rate (HR) responses in 4-6 and 20-22-month-old male rats. The rats,
chronically implanted with an electrocardiographic (ECG) electrodes, were placed in a head-
out plethysmograph for continuous ventilatory measurements of tidal volume and breathing
frequency. Simultaneous measurements of HR were also obtained. A 6-hr exposure of each rat
to filtered air was followed 2 days later by a 5-hr exposure to 0.1 ppm Os, 5 days later by a 5-
hr exposure to 0.3 ppm Os and 10 days later by a 5-hr exposure to 0.5 ppm O;. Each of the
0. exposures was preceded by a 1-hr exposure to filtered air. Transient rapid shallow breath-
ing with slightly increased HR appeared 1-2 min after the start of O; exposure. [t was
suggested on the basis of the electroencephalographic (EEG) activity of the olfactory bulb
that this transient response was mediated through olfactory sensation. Persistent rapid shal-
low breathing with a progressive decrease in HR occurred with a latent period of 1-2 hours.
The last 90-min averaged values for relative minute ventilation tended to decrease with the in-
crease in the level of exposure to O; and thege values for young rats were significantly lower
than those for old rats. An exposure of young rats to 0.1 ppm O; for shorter than 5 hours gig-
nificantly decreased the tidal volume and HR and increased breathing frequency, but no
significant changes were observed in old rats. There were no differences between young and
old rats in non-observable-adverse-effect-levels (NOAELs) for the Os;-induced persistent
ventilatory and HR responses, when the NOAELs were determined by exposure to 0.3 and 0.5
ppm O;. The present results, as well as the reported decrease in body temperature and blood
pressure, suggested that the age-related changes in patterns and magnitude of the persistent
rapid shallow breathing with a progressive decrease in HR are mediated through some age-
related defense mechanism acting against Os inhalation. The validity of the occupational
exposure limit for O: in workplaces was discussed in the light of the present findings.

*National Institute of Industrial Health
**Institute of Public Health
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10 Masaya Takahashi and Heithachiro Arito
Effects of a Single Cognitive Task on Power Spectra of R-R
Interval and Arterial Blood Pressure. '
Industrial Health, Vol. 34, 287-292, 1996

Summary The present study was designed to examine the effects of a single cogni-
tively demanding task on the R-R interval and systolic blood pressure (BP) power spectra.
Ten healthy volunteers were asked to perform an English transcription task for 90 minutes
using a word processor and read books as a non-task control. The influences of posture and
respiration were controlled in assessing the task effects. Performance of the single cognitive
task significantly increased the normalized low-frequency component (36LF) of the BP spec-
trum following the task, as compared to the non-task control in the sitting position. However,
the supine position did not produce the post-task increase in %LF of BP spectrum. The spec-
tral components of the R-R interval spectrum remained unchanged after the task. These
results suggest that the post-task increase in sympathetic activity may be reflected by the BP
spectrum under sympathetic predominance in the sitting position.

Nuational Institute of Industrial Health

11 Susumu SAITO
Visual ergonomic aspects of occupational health
Philippines-Japan Joint Seminar on Ergonomics at Manila, Philippines,
Abstract 1-5p, December 4-5, 1996 |

Summary This paper reviews the application of some physiological indices to the
evaluation of visual fatigue caused by VDT work, in an aspect of visual ergonomics. These in-
dices are CFF, accommodation, pupil size, and eye movements. Besides eye movement
characteristics, each value of these indices was found to decrease after prolonged visual task
in both experimental and field survey studies. Visual comfort in VDT work is also considered
in this paper by analyzing the physiological resting states of these indices.

National Institute of Industrial Health

12 Midori SOTOYAMA*, Hiroshi JONAI*, Susumu SAITO*® and Maria
Beatriz G. VILLANUEVA**
Analysis of ocular surface area for comfortable VDT workstation layout
Ergonomics, Vol. 89, 877-884, 1996

Summary This paper proposes a comfortable visual display terminal (VDT) worksta-
tion layout based on an analysis of ocular surface area (OSA). A large OSA induces eye
irritation and eye fatigue becauss the eye surface is highly sensitive to various stimuli. The
authors considered that OSA must be one of the useful indices of visual ergonomics and ap-
plied it to evaluate VDT workstation layout, Each subject was asked to perform a word
processing task using four different VDT workstation layouts. It was found that the main fac-
tor affecting OSA was not cathode ray tube (CRT) height itself but the distance between the
CRT and keyboard. Thus the following workstation layout is recommended to realize com-
fortable VDT operation :

(1) the desk height should be adjusted to the user’s height,; and
(2) the CRT display should be set closer to the keyboard to provede a smaller OSA.



*National Institute of Industrial Health
**Nagoya University School of Medicine

18 Maria Beatriz G. VILLANUEVA*, Midort SOTOYAMA**,
Hiroshi JONAI"", Yasuhiro TAKEUCHI" and Susumu SAITO™"
Adjustments of posture and viewing parameters of the eye to changes in
the screen height of the visual display terminal
Ergonomics, Vol. 39, 933-945, 1996

Summary To understand the motions caused by the interaction among the different
body parts, adjustments of both eye position and body posture to screen height settings of 80,
90, 100, 110 and 120 cm were determined in 10 subjects. The subjects engaged in a non-
keyboard, interactive computer game requiring constant visual monitoring. Changes in body
positions were determined by video inage analysis for the posture parameters and by video
frame analysis for the eve parameters. Analysis of variance and correlation analysis showed
that neck angle, thoracic bending and vertical eye position were significantly affected by
changes in the screen height of the VDT. The study of the interrelationship of eye position and
body posture suggested that changes in body positions served to complement the eye position
in attaining a better view of the visual target. Viewing angle was observed to be decided
mainly by inclination of the neck and the eye. Thoracic bending was also noted to contribute
in setting the viewing angle, although to a lesser extent. On the other hand, viewing distance
and trunk inclination showed significant correlation.

*Nagoya University School of Medicine
**National Institute of Industrial Health

14 Midori SOTOYAMA*, Maria Beatriz G. VILLANUEVA**, Hiroshi
JONAI" and Susumu SAITO”
Postural changes of VDT operator to different display height in VDT
workstation
25th International Congress on Occupational Health, Book of Abstracts,

260, 1996

Summary Aim : With the rapid progress of computer technology, many kinds of VDT
workstatlon such as large or small size of screen, have been introduced to various work-
places. To clarify the ergonomic problems of the postural changes of VDT workers to
different types of workstation, the changes of eye-ball position and neck inclination with the
different display height were experimentally analyzed.

Method : Ten subjects (Age : 36.1 8.8 years, Height : 168.8+£5.5 cm) were asked to play
an inateractive computer game with a mouse as simulation of vigilance task. The display
height, which was defined as the height from the floor to the middle of the 14 inch color CRT
screen, was selected 80, 90, 100, 110 and 120 ¢m, respectively. The chair height was adjusted by
each subject. The task was done for 3 minutes in each height. During performing the task,
each image of the eye and the head of the subject was recorded on video tape recorder by TV
camera. The vertical gaze direction and neck angle were measured by flame analysis of the
video image.Vertical gaze direction is the eye-ball position from Reid’s line as the horizontal
reference of the head. Reid’s line is a line between outer canthus of the eye and the conter of
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the outer canal. Vertical gaze direction can be estimated by the width of the palpebral fissure
from video image of the eye by using the regression equation, y=72.7 x—91.4 (x : width of the
palpebral fissure in cm, vy : vertical gaze direction in degree), which was established by our
previous study.

Results : Neck angle changed with corresponding to all range of the display height. On
the other hand, the eye followed after the change in display height up to 100 cm, but the ver-
tical gaze direction did not change o the higher CRT setting than 100 cm. ,

Conclusion : In higher conditions of display height more than 100 cm, vertical gaze direc-
tion does not change and operator is forced to extend the neck angle to compensate for the
higher display position. Higher setting of VDT screen might induce the eye and the musculo-
skeletal problems of workers such as eye and neck-shoulder complaints.

*National Institute of Industrial Health
"*Nagoya University School of Medicine

15 Tatsuyae MARUMOTO*, Midori SOTOYAMA**, Maria Beatriz G.
VILLANUEVA™**, Hiroshi JONAI™™, Hiroto YAMADA"***, Atsushi
KANAI" and Susumu SAITO™*

Relationship between sitting posture and eyve accommodation of young stu-
dents

Proceedings of the 4th Pan Pacific Conference on COccupational
Ergonomics, 208-211, 1996 |

Summary The sitting posture and the failing of eyesight of voung students while
studying were investigated and the results were compared with the postural aspects of VDT
operators, The viewing distance of myopic students was found to be significantly shorter than
that of emmetropic group (<0.001). The average viewing distance of 10 myopes was 15.0 cm.
This was extremely shorter than the generally recommended viewing distance of 50-70 cm for
VDT operation which may be derived from the resting position of the eye. Correlation analy-
sis revealed that the viewing distance distance of students significantly correlated to neck
inclination angle, viewing angle, near point and accommodative power (p<0.01). Postural
problems such as extreme neck inclination must be related to the shorter viewing distance
while studying and are estimated to decrease the accommodative power and lead to failing
eyesight of young students.

‘Juntendo University School of Medicine
**National Institute of Industrial Health
***Nagova University School of Medicine
****Yokohama National Hospital
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16  Tatsuya MARUMOTO™, Midort SOTOYAMA™*, Maria Beatriz G.
VILLANUEVA***, Hirosht JONAI**, Hiroto YAMADA™""", Atsushi
KANAI" and Susumu SAITO™"

Relationship between posture and myaopia among students

The 6th International Conference on Myopia, 14, 1996

Summary The purpose of this study was to know the posture of young students while
studying and its relation to the degradation of naked vision. Subjects were 19 young students
{mean age=13.2£2.2 years). Quantitative analysis of the posture while studying was done,
and comparison was made with visual functions. The subjects’ posture was monitored from
the front and lateral views using a video camera. The parameters were viewing distance (cm),
neck angle (degree), vertical gaze direction (degree) and viewing angle (degree). Each pa-
rameter was measured by frame analysis of the video images. There was significant
relationship between the viewing distance and eye accommodation (D), near point, viewing
angle and neck angle (p<(0.01). It was concluded that poor posture, especially decreased neck
angle, has a gignificant relation to the degradation of naked vision.

*Juntendo University School of Medicine
**National Institute of Industrial Health
***Nagoya University School of Medicine
****Yokohama National Hospital

17  Kiyoshi SAKAI", Naomi HISANAGA™", Motoyasu OKUNO™***, Norihiko
KOHYAMA"", Yasushi SHINOHARA, Eiji SHIBATA****, Michihiro
KAMIJIMA****, Katsumi YAMANAKA™® and YasuluroTAKEUCHI****
Concentration and Fiber Size of Asbestos in Lungs of Residents living
close to the Serpentinite Area

Japanese J. Public Health, Vol. 43, 651-562, 1996.

Summary Concentrations and fiber size distribution of asbestos in the lung tissue of
16 (8 males and 8 females) rural residents living close to the serpentinite area (neighboring
group) were compared with those of 5 (5 males) rural and 53 (34 males and 19 females) urban
residents living away [rom the serpentinite area (reference group). Pulmonary asbestos fi-
bers were found in all rural residents. The types of asbestos were chrysotile, amosite,
crocidolite, actinolite and tremolite. These findings were similar to results for urban residents.
In both sexes, the geometric mean concentration of actinolite-tremolite in the neighboring
group was significantly higher than those in the reference group. The serpentinite in this area
contained chrysotile, actinolite and tremolite. It seemed possible that actinolite and tremolite
liberated from the serpentinite could be inhaled by the residents near the serpentinite area.
The difference in the geometric mean concentration of chrysotile between the two groups was
not significant for both sexes, possibly due to the poor durability of chrysotile in the lung tis-
sue,

“Nagova City Fublic Health Research Institute
“*Nationel Institute of Industrial Health
"** Aichi Prefectural Hospital
**** Department of Hygiene, Nagova University School of Medicine
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18 Gaku ICHIHARA™, Nobuyuki ASAEDA™*, Toshihiko KUMAZAWA™*,
Yoshiaki TAGAWA*** , Michihiro KAMIJIMA*, Xiaozhong YU",
Hidetaka KONDO*, Tamie NAKAJIMA®***, Junzoh KITOH™"**,
Il Je YU*****, Young Hahn MOON""""*, Naomi HISANAGA™"**** and
Yasuhiro TAKEUCHI"

Testicular and Hematopoietic Toxicity of 2-Bromopropane, a Substitute
for Ozone Layer-Depleting Chlorofluorocarbons
J. Occup. Health, Vol. 39, 57-63, 1997.

Summary We aimed to determine experimentally the testicular and hematopoietic
toxicity of 2-bromopropane in male rats. Thirty-six Wistar male rats were divided into four
groups of nine each. The rats were exposed to 300, 1,000 or 3,000 ppm 2-bromopropane or only
fresh air, respectively, 8 hr a day, 7 days per week. The 300 and 1,000 ppm groups were ex-
posed for 9 weeks, but the 3,000 ppm group’s exposure was discontinued and three rats in this
group were dissected after 9-11 day's exposure because of serious acute intoxication. The oth-
ers were dissected at the end of the experiment. At 300 ppm or over, the testicular and
epididymal weights per body weight, epididymal sperm count, motile sp'errn percentage and
the number of erythrocytes and platelets had decreased compared to the control.
Histopathelogically, all types of germ cells decreased in the 300 ppm group. Germ cells were
absent but Sertoli cells still remained in the 1,000 and 3,000 ppm groups at the end of the ex-
periment. Spermatogonia were absent and the number of spermatocytes decreased in the 3,000
ppm group rats sacrificed after 11 days’ exposure. Sertoli cell vacuolations were marked in
two of these three rats. Bone marrow was hypocellular in the 1,000 ppm group and in all the
rats in the 3,000 ppm group. The results showed that 2-bromopropane had testicular and
hematopoietic toxicity in rats. '

*Department of Hygiene, Nagoya University School of Medicine
**Safety Assessment Laboratory, Sanwa Kagaku Kenkyusho Co., Lid.
*** Department of Hygiene, Shinshu University School of Medicine
****Institute for Laboratory Animal Experiment, Nagoya University School of Medicine
Lo Industrial Health Research Institute, Korea Industrial Safety Corporation ‘
*re2** National Institute of Industrial Health

19  Michihiro KAMIJIMA* , Gaku ICHIHARA® , Junzoh KITOH™® ,
Hiroko TSUKAMURA***, Kei-ichiro MAEDA***, Xiwaozhong YU",
Zhenlin Xie*, Tamie NAKAJIMA****, Nobuyuki ASAEDA*****,
Ndomi HISANAGA****** and Yasuhiro, TAKEUCHI™
Ovarian Toxicity of 2-Bromopropane in the Non-Pregnant Female Rat
J. Occup. Health, Vol. 39, 144-149, 1997

Summary This study aimed to clarify ovarian toxicity of 2-bromopropane in the vir-
gin rat. Female Wistar rats were daily exposed to 0, 100, 300 or 1,000 ppm 2-bromopropane for
8 hours a day for 9 weeks. The viginal smear test showed that the number of normal cycles de-
creased significantly both in the 300 and 1,000 ppm groups. The histopathological examination
revealed dose-dependent ovarian follicle atresia accompanied by a decreased number of nor-
mal antral and growing follicles in the 300 and 1,000 ppm groups. Especially, in the ovaries of
rats with persistent estrous smears in the 1,000 ppm group, most of the follicles were atretic
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and there were no newly formed corpora lutea. There still remained normal antral follicles
and corpora lutea in the ovaries of the remaining rats of the group and of the 300 ppm group
with constant diestrous and occasional estrous smears. Hormonal examination revealed no
statistically significant change in LH or FSH concentrations between any groups. The results
showed that 2-bromopropane had ovarian toxicity in rats.
*Department of Hygiene, Nagoya University School of Medicine
""Institute for Laboratory Animal Experiment, Nagoya University School of Medicine
“**Laboratory of Amimal Reproduction, Nagoya University School of Agricultural
Sciences
Department of Hygiene, Shinshu University School of Medicine
"t Safety Assessment Laboratory, Sanwa Kagaku Kenkyusho Co., Ltd.
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20  Kiyoshi SAKAI*, Norihiko KOHYAMA™*, Naomi HISANAGA™**, Katsumi
YAMANAKA"® and YasuhiroTAKEUCHI™**
Airborne Fiber Concentrations and Fiber Size Distributions in Buildings
determined by Analytical Transmission Electron Microscopy
Proceedings of the Tth International Conference on Indoor Air Quality and
Climate, Vol. 2, 973-978, 1996

Summary The types, concentrations and size distributions of airborne fibers in 21
buildings without sprayed-on asbestos materials were analyzed by analytical transmission
electron microscopy and were compared with those in the outdoor air. many kinds of
nonasbestos fibers were found together with asbestos in all samples. The geometric mean of
fiber concentrations of both asbestos and nonasbestos fibers in indoors were significantly
lower than those in outdoors (p<{0.05). The mean percentage of asbestos fibers to the total fi-
bers was 5.6% in indoors and 5.4% in outdoors. Airborne fiber concentrations of both
asbestos and nonasbestos in indoors reflected those in outdoors. The percentage of the short
fibers (length<{S xm) to the total fibers was 94.4% in indoors and 94.6% in outdoors.

*Nagoya City Fublic Health Research Institule
**National Institute of Industrial Health
***Department of Hygiene, Nagoya University School of Medicine

21 Hiroshi JONAI®*, Maria Beatriz G. VILLANUEVA? and Akinori
YASUDA
Cytokine Profile of Human Peripheral Blood Mononuclear Cells Exposed
to 50 Hz EMF
Industrial Health, 1996, 34, 359-368

Summary Abstract : The effect of 50 Hz electromageetic fields on the immune system
was assessed by measuring the cytokine production of the peripheral blood mononuclear cells
(h-PBMCs) of a healthy individual. The h-PBMCs were exposed in varying magnetic flux den-
sities of 1, 3, 10, and 30 milliTesla for 3 days, Changes in cytokine production of IL-18, IL-2,
IL-6, IL-10, IFN- v, and TNF-a were studied using the ELESA method. Significant reduction
in TNF-a production by the EMF-exposed h-PBMCs, in comparisen with the non-exposed
cells, was detected at all exposure levels (p<{0.05, p<{0.01). Significant increase in
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IL-15 production and decrease in IFN- 7 production were also detected at some exposure
strength. No significant differences were detected between the control and the EMF-exposed
cells in the production of the other cytokines.

? National Institute of Health

® Nagoya University School of Medicine Department of Hygiene

22 Ayako SUDO?”, Nguyen An LUONG?, Hiroshi JONAI®, Shinya
MATSUDA ®, Maria Beatriz G. VILLANUEVA ®, Midori SOTOYAMA ®,
Nguyen The CONG?, Le Van TRINH ?, Hoang Ming HIEN®, Nguyen Duc
TRONG ? and Nguyen SY ?

Effects of Earplugs on Catecholamine and Cortisol Excretion in Noise-
Exposed Textile Workers
Industrial Health, 1996, 34, 279-286

Summary Abstract : To investigate physiological and psychological effects of indus-

trial noise, a survey was performed on 50 female workers exposed to machinery noise [ 93-100
dB (A) ] (noise group) and 25 female workers in less-noisy environments [ 71-75 dB (A) ]
(control group) in a textile factory in Vietnam. Urine was collected for analysis of
catecholamines and cortisol. The subjects were also asked to fill out a questionnaire. Each
subject was examined over 2 working deys. The workers in the noise group were asked to put
earplugs in their ears during the working hours of the 2nd day. On the 1st day without ear-
plugs, urinary excretion of catecholamines in the noise group were greater than those in the
control group. Cortisol in urine showed a similar tendency. Differences in catecholamine ex-
cretion between the noise group and the conirol group decreased on the 2nd day when the
earplugs were used for attenuation of noise level in the noise group. Frequency of subjective
fatigue symptoms was lower on the 2nd day than that on the 1st day in the noise group, while
the control group showed almost no day-difference. The results indicate that the
catecholamine response to noise in workers was reduced through the use of earplugs.

? National Institute of Industrial Health

? National Institute of Labour Protection, 1-Yet Kieu, Hanoi, Vietnam

® University of Occupational and Environmental Health, 1-1 Iseigaoka, Yahatanishi-

ku, Kitakyushu 807, Japan
® Nagoya University School of Medicine, 65 Tsurumai, Showa-ku, Nagoya 466, Japan

23 Shinya MATSUDA ', Nguyen An LUONG % Hiroshi JONAI®, Nguven Van
HOAI®, Dinh Hanh THUNG?®, Le Van TRINH?, Nguyen The CONG?,
Hoang Minh HIEN?, Phung Huy DAT*? and Dang Dinh TRI®
A Preliminary Analysis of Technology Transfer and Occupational Safety
and Health in Vietnam
J Occup Health 1996, 38, 103-106

Summary  Objectives : Vietnamese factories are now in the process of technology
transfer. Their actual condition of occupational safety and health was studied cross-
sectionally.

Methods : Two hundred and forty-six workers in seven factories were in-vestigated by
a questionndire as to their age, educational level, level of vocational skill, working conditions,
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and occupational hazards. The distribution of these conditions was compared in workers
using old technologies and those who are employed in factories using new ones.

Results : Younger workers, female workers, and workers with a lower level of education
and of lower vocational skills were generally engaged in workplaces with new technrology.
working conditions were more labor intensive and more monotonous in workplaces using old
technologies than those using new technologies Traditional occupationl hazards, such as
noise, heat, and dust, have been significantly reduced in workplaces with new technologies, but
chemical hazards have been increased in the workplaces with new technologies.

Conclusion : Although general working conditions in Vietnam have been improved along
with the introduction of new technologies from foreign countries, there are many problems to
be solved. Further field studies are necessary to fully describe the actual situation.

'Department of Preventive Medicine and Community Health, University of
Occupational and Environmental Health, Japan

*National Institute of Labour Protection, Vietnam

Pepartment of Occupational Diseases, National Institute of Industrial Health, Japan

24  Hiroshi JONAI™, Maria Beatriz G. VILLANUEVA?, Midori
SOTOYAMA?, Naomi HISANAGA' and Susumu SAITCO
The Effect a Back Belt on Torso Motion
—— Survey in an Express Package Delivery Company ——
Industrial Health 1997, 35, 235-242

Summary  According to the Labor Standard Bureau of Japan, accidental back injuries
accounted for about 60% of all occupational injuries and diseases in the last decade. The
Ministry of Labor issued guidelines to prevent low back injuries in 1994 to address the prob-
lem. The use of back belts is recommended {or some special working conditions but details on
its proper use were not given. This study was planned to evaluate a newly developed back belt
and was done at an express package delivery company where the incidence of low back injury
was high. The BackTracker was used to evaluate the effect of the back belt on thae range and
velocity of torso motion. The results indicated that there were no significant differences in the
range of motion (ROM) during flexion /extension, lateral bending, and rotation between with
and without the belt. The maximum angular velocity (MAV) of flexion decreased significantly
(average decrease : 30£28.3" /sec) when the back belt was worn., The MAV of extension with
belt showed a decreasing tendency though not significant. No notable trends were observed in
the MAV during lateral bending and rotation of the subjects while wearing’ and not wearing
the belt. The results also indicated that the back belt affected differently the torso motion of
each subject. This study suggested that this back belt could be useful for tasks with high veloc-
ity of flexion “extension and that proper instruction on the use of the back belt is needed for
each worker. :

National Institute of Industrial Health
*Nagoya University School of Medicine Department of Hygiene
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25 Norito KAWAKAMI®, Fumio KOBAYASHI?, Shunichi ARAKI®, Takashi
HARATANI?, and Hikari FURUI?

. Assessment of Job Stress Dimensions Based on the Job Demands-Control
Model of Employees of Telecommunication and Electric Power Companies
in Japan : Reliability and Validity of the Japanese Version of the Job
Content Questionnaire
International Journal of Behavioral Medicine, 2 (4), 358-375p. 1995

Summary To investigate the reliability and validity of 4 selected scales from the
Japanese version of the Job Content Questionnaire (JCR, Karasek 1985) — decision latitude,
psychological demand, supervisor support, and coworker support —— a survey was con-
ducted on a total of 626 employees of telephone and electric companies in Japan. The survey
questionnaire was composed of 22 items. Data form 472 male and 108 female respondents were
analyzed. Cronbach’s alpha coefficients for the four JCQ scales ranged from .61 to .89 for men
and from .65 to .87 for women. Scree plots based on factor analyses of scale items indicated
that one major factor expiained 30% to 75% of each scale variance in men and women. Factor
structures of the 22 items for men and women were consistent with those theoretically ex-
pected. Distributions of the decision latitude scores among occupations for men and women
were similar to those in the U.S. national samples; the scores significantly and positively cor-
related with occupational class. It is suggested that the JCQ scales are reliable and valid
ingtruments for assessing job stressors in a Japanese working population.

" Gifu University School of Medicine

? Aichi Medical University

? University of Tokyo

? National Institute of Industrial Health

26 Takashi HARATANI®, Norito KAWAKAMI?®, Shunichi ARAKI?, Joseph
J. HURRELL, Jr.®, Steven L. SAUTER?, Naomi G. SWANSON?
Psychometric Properties and Stability of the Japanese Version of the
NIOSH Job Stress Questionnaire
256th International Congress on Occupational Health, Stockholm, Book of
Abstracts, Part 2, 393p., 1996

Summary Aim. To confirm the usefulness of the NIOSH Job Stress Questionnaire for
Japanese workers, psychometric properties and stability of the Japanese version of the ques-
tionnaire were examined.

Method. The NIOSH Job Stress Questionnaire has been compiled and extensively used
by the NIOSH. It was translated into Japanese, and was revised based on comments from
Japanese occupational health experts. The NIOSH researchers confirmed the back translation
of the questionnaire. (1) The full questionnaire including 22 scales was mailed to 308 municipal
officers of a local government, and psychometric properties were analyzed. (2) To confirm
stability of the questionnaire, we surveyed 791 employvees in a manufacturing factory twice at
a 17-month interval using 8 scales related to demand, control and support.

Results. (1) Cronbach’s alpha coefficient was used to measure the internal reliability of
each scale. The alphas of the 22 scales ranged from .45 to .94, average .79. Principal component
analysis of each scale was conducted. For 16 of the 22 scales, each first component explained
409% or more of the item variance. Out of 179 items of the 22 scales, 121 items showed .60 or
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more first component loadings. When we focused 89 items of 13 job stressor scales, principal
component factor analysis with varimax rotation indicated that the factor structure sup-
ported the factorial validity of these job stressor scales. (2) Correlation coefficients of 8
scales between the two surveys were used to examine stabilities of job siressor scales. They
. ranged .43 to .71 with a mean of .54. '
Conclusion. The Japanese version of the NIOSH Job Stress Questionnaire had accept-

able reliability and validity, and job stressor scales were stable cver time. The instrument
might be useful to clarify cultural differences in job stress research.

® National Institute of Industrial Health

2 Gifu University School of Medicine

? University of Tokyo ’

% National Institute for Occupational Safety and Health, U.S.A.

27 Norito KAWAKAMI®, Takashi HARATANI? and Hiroyuki SHIMIZU?
Job Strain and CHD Risk Factors in Japanese Workers: Comparison of
Individual, Work Group and Job Title-Based Assessments
25th International Congress on Occupational Health, Stockholm, Book of
Abstracts, Part 1, 158p., 1996 |

Summary Aim. The study aimed to know the relationships of individual, work group-
based and job title-based assessments of job strain with coronary heart disease (CHD) risk
factors.

Method. A survey was conducted for all employees of an electrical factory in Japan
using a questionnaire concerning work stress and other covariates in 1984 (response rate,
929%). Systolic and diastolic blood pressures and serum total cholesterol were measured at the
same time. The study focused on 94 blue-collar work groups, each of which included at least
10 male respondents. A total of 36 job titles were considered, each of which included at least
. 5 male respondents. Individual scores (0 or 1) of three job stressors i.e., job overload, low
workpace control and low worksite support, were determined based on the questionnaire.
Work group-based scores of these job stressors were defined as mean of individual job stress
scores by work groups. Job title-based scores of these job stressors were similarly defined as
mean of individual job stress scores by the job title categories. The analysis was conducted for
1,380 male respondents who received no medical treatment of hypertension or cardiovascular
diseases. Multiple linear regression analysis was conducted to know the effects of the job
stressors on serum total cholesterol, systolic and diastolic blood pressures, controlling for
age, obesity and alcohol drinking, using the individual, work group-based or job title-based
scores.

Resulis. Interaction between individual scores of job overload and low workpace control
was marginally associated with higher diastolic blood pressure (p=0.06). Work group-based
scores of low workpace control significantly and positively correlated with serum total choles-
terol (p<C0.05). Interaction between work group-based scores of low workpace control and
low support was significantly associated with higher systolic blood pressure {p<(0.05). None
of the job title-based scores and their interactions were significantly associated with any of
the CHD risk factors (p>>0.05).

Conclusion. Our study suggested that individual and work group-based assessments of
job stain measure different aspects of job strain in terms of the relationship with CHD risk
factors, e.g., individual vs. collective job strain. Job title-based assessments might be less sen-
sitive to measure job strain within blue-collar occupations. The results might also be due to
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difference in the reliability of these assessment methods.
" Gifu University School of Medicine
# National Institute of Industrial Health

28 Takashi HARATANI
Job Stress and the Healthy Workplace : Japanese National Strategies
The Third International Symposium for Environment: Environmental
Stress in Workplace and Modern Industry, Seoul, Kyung-Hee University,
89-95p. 1996

Summary Job stress is one of the most serious health issues in Japan. The Ministry
of Labor (MOL) in Japan conducted the survey on state of the employee’s health in 1982, 1987
and 1992. Fifty-seven percent of workers answered they had strong anxieties, worries or
stress concerning their job or working life in the survey in 1992, The prevalence of stressed
workers was increaging as former prevalence was bb% in 1987 and 51% in 1982, The main
causes of stress were unsatisfactory human relations in the workplace, 48% ; quality of work,
41% ; quantity of work 349%.

The purpose of the Industrial Safety and Health L.aw in Japan is to secure the safety and
health of workers in workplaces as well as to facilitate the establishment of comfortable
working environment. The law states that the employer shall not only comply with the mini-
mum standards for preventing occupational accidents and diseases but endeavor to ensure the
safety and health of workers in workplaces through the realization of comfortable working
environment and the improvement of working conditions.

The MOL publicly announced the guidelines for the measures to be taken by the em-
ployee for the maintenance and promotion of workers’ health in 1988. It recommends worksite
health promotion programs called the Total Health Promotion Plan (THP) : exercise (train-
ing and counseling), health education psychological counseling and nutritional counseling,
based on the measurement of health status of employees. In 1992, the guidelines for the reali-
zation of comfortable working environment were announced by the MOL. The guidelines
recommends the following : the working environment should be maintained properly in com-
fortable conditions; work conditions should be improved to reduce the workload; and welfare
facilities should be provided for the employees to recover from their fatigue.

- Traditional Japanese occupational health practices focused on harmful work environ-
ment and occupational diseases. To reduce stressed workers and create healthier workplaces,
the author makes three proposals based on three job stress concepts. 1) Job stressors should
be reduced. 2) Occupational health service staffs should pay more attentions to stress re-
sponses and job stressors. 3) Stress management training should be encouraged.

National Institute of Industrial Health
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29 Lumie KURABAYASHI?, Takashi HARATANI”, Satoru SHIMA?,
Minoru ARAI®, Hisanori Hiro?®, Akira Fufinawa® and Masaaki KATO?
Mental Health Concerns among Japanese Businessmen Based Overseas
Symposium : Mental Health at Work in a Changing Society. 10th World
Congress of Psychiatry. Madrid, Book of Abstracts, Vol.1, 102 p, 1996.

Summary  [Objective]l With the increasing internationalization of Japanese enter-
prises, the number of Japanese businessmen who are required by their firms to live overseas
for periods of several years has increased. Some of them find it difficult to adapt to their new
environments without adequate social support; some even commit suicide. The purpose of this
© study is to clarify the relationship between social support and job,/life satisfaction among
Japanese business expatriates. :

[Subjects and Methods] The subjects (overseas group) were thirty-nine white-collar
Japanese businessmen over forty years of age, who lived in London Paris, and Dusseldorf,
Eight-hundred Japanese domestic white-collar businessmen were selected for use as controls
{control group) based on age and academic record. A set of guestionnaires, including a Social
Support Questionnaire (Sarason 1989) and self-rating visual analog scales of job,/life satis-
faction, was administered in 1991 to each subject in both the overseas and control groups in
1991.

[Results and Discussion)] A significantly positive correlation between social support
and job,”life satisfaction was shown in both the overseas and control groups. In terms of job
satisfaction, the correlation coefficient of the overseas group (r=0.63) was significantly
higher than that of the control group (r=0.18). Among the overseas group, social support
was more strong associated with job satisfaction and is considered an important factor in the
promotion of their mental health.

D National Institute of Industrial Health
9 Tokyo Keizai University

? Juntendo University

? NKK Tsurumi Health Service Center

® Konan Women's University

® Tokyo Medical College

30 Lumie KURABAYASHI”, Hidehiko KURAMOTO?, Hideo KANEKAWA?,
Koichi OMIYAMA?® and Satoru SHIMA®
The Adaptation Process on Board ”The Ship for World Youth”
10th World Congress of Psychiatry. Madrid, Book of Abstracts Vol. 2,
170p, 1996

Summary [Purpose]l To clarify the adaptation process on board "The Ship for
World Youth” from the perspective of transcultural psychiatry.

[Background] " The Ship for World Youth” is an annual program sponsored by the
Japanese Government for the purpose of cultural exchange among young people throughout
the world. In 1990, there were 269 participants from 13 countries; 142 participants from Asia
(including 100 Japanese), 41 from the Middle East, 44 from Europe, and 42 from Northern
Africa. Most were in their twenties (mean age : 24.8 yrs). During the 70-day round-trip cruise
from Japan to the Mediterranean, one participant shared a small cabin with two members
from other countries, and they took part in the rigidly scheduled activities from morning until
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night.

[Subjects and Method] A Japanese version of the State-Trait Anxiety Inventory
(STAI) was performed four times with Japanese participants during the cruise. Some cases
showing psychiatric or psychosomatic symptoms were presented.

[Results and Discussion] At first, most participants showed high anxiety scores in the
STAIL However, as they became accustomed to the new circumstances, the scores gradually
diminished. One participant who had shown psychelogical astasia and abasia soon after
embarkment recovered remarkably in ten days. According to these results, the adaptation
process of the participants on board and the psychological aspects of this project’s meaning
are discussed in terms of the group conformism of Japanese society as a whole.

Y National Institute of Industrial Health
% Kitanomaru Clinic

2 Tokyo Musashino Hospital

? Seiwa Hospital

% Tokyo Keizai University

31 Lumie KURABAYASHI*
Stressors on Japanese Office Workers Overseas
Kaigai Iryo, 18, 10-13, 1996

Summary In 1995, more than 275,000 Japanese office workers and their family mem-
bers were living abroad on business. There are many kinds of stressors that affect those living
and working in a foreign country. Work-related stressors include the fact that much work has
to be conducted outside of normal business hours. Due to differences of time zones, interna-
tional telephone calls to Japan might have to be made at midnight or early in morning.
Furthermore, expatriate workers must often atiend to clients and colleagues from Japan in
the evenings and on weekends. Secondly, there are many stressors concerning interpersonal
relationships at the workplace. Japanese managers of plants abroad often complain about the
work habits of native employees, which they consider totally different from those of Japanese
workers. As one manager reports, " As soon as native employees develop good techniques
after a long period of training, they tend to quit my plant in search of better wages.” Another
stressors is that the social support network for Japanese expatriates tends to be lacking, and
good advice can be hard to find. Furthermore workers often get caught up in conflicts between
native employees and their superiors at the Japanese head office, who tend not to understand
the local culture,

Faced with the above stressors, office workers who had suffered from psychosomatic
disorders in Japan are likely to experience a return of similar symptoms when they are sent
abroad.

*National Institute of Industrial Health

32 Yoko MORITA", Tadashi SAKAI™™*, Yukiko TAKEUCHI**
Polymorphism of delta-aminolevulinic acid dehydratase in Japanese popu-
lation
Porphyrins, vol. 4, 143-147, 1995

Sammary Polymorphism of delta-aminolevulinic acid dehydratase (ALAD) in
Japanese population was investigated by the method of polymerase chain reaction (PCR). The
frequencies of ALAD2 allele in 126 males, 63 females and 189 total subjects were 7.1%, 11.5%
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and 8.5%, respectively, but the difference between both genders was not statigtical. Although
the frequency of ALAD?Z in Japanese was lower than that in German previously reported by
the method of starch gel electrophoresis, there was no significant difference in the frequency
between Japanese and QOccidental by the method of PCR as seen in this study.
* National Institute of Industrial Health
**Center of Oceupational Medicine, Tokyo Labor Accident Hospital

38 Tadashi SAKAI", Yoko MORITA*"
6 -Aminolevulinic acid in plasma or whole blood as a sensitive indicator of
lead effects, and its relation to the other heme-related parameters
Int. Arch. Occup. Environ. Health, Vol. 68, 126-132, 1996

Summary To evaluate the subclinical effect of lead exposure, we determined & -ami-
nolevulinic acid (ALA) levels in plasma (ALA-P), blood (ALA-B) and urine (ALA-U) and the
activity of & -aminolevulinic acid dehydratase (ALLAD) in lead workers. Almost all of the ALA
meolecules in blood were present in plasma and not in blocd cells, irrespective of the blood lead
concentration (Pb-B). ALA-P or ALA-B levels increased slowly at Pb-B levels below 40 1 g/~
dl (slow phase) and rapidly at levels above 40 ug,/dl (rapid phase). In both phases, ALA-P
and ALA-B were well correlated with Pb-B and ALAD activity. The threshold value (no-effect
level) of Pb-B was coincidents with that for ALAD inhibition; the value was 5 u g, /dl In the
rapid phase, ALA-P increased continuously up to 100 ug,/dl of Pb-B, while ALAD activity
reached a plateau. Receiver operative characteristic (ROC) plot analyses indicated that ALA-
P and ALAD activity [ALAD (uw)] had a similar diagnostic value at Pb-B levels between 10 and
40 ng/dl, although ALAD (%), the remaining ALAD activity as a percentage of the whole ac-
tivity restored by zinc and dithiothreitol, had the most powerful diagnostic efficiency at these
Pb-B levels. By contrast, ALA-U and zinc protoporphyrin (ZP) were less effective for the di-
agnosis of lead exposure than ALAD and ALA-P. These findings indicate that ALA-P is the
best discriminators of lead exposure from baseline to high levels of exposure.

*Center of Occupational Medicine, Tokyo Labor Accident Hospital
**National Institute of Industrial Health

34 Takeshi HONMA, Muneyuki MIYAGAWA, Megumi SUDA and Katsumi
OHTANI
Methods of Evaluating Hazardous Effects Produced by Combined

Exposure to Environmental Pollutants
Environmental Research in Japan, Vol. II, 77-1 - 77-22, 1996

Summary Serious air, water, and soil pollution has occurred because the numbers and
the amounts of environmental pollutants have been increasing. Air pollution is frequently
caused by chlorinated organic compounds such as carbon tetrachloride chloroform,
trichloroethylene, etc. In many cases, environmental pollutants exist as mixtures of chemicals,
and thus the hazardous effects of such mixtures must be evaluated. However, only a limited
number of studies concerning the effects of chemical mixtures have been conducted. Animal
experiments are mdispensable for determining exact dose-response relationships. In many ex-
periments, test chemicals have been given to animals orally and by intraperitoneal injection.
However, it is also necessary to obtain hazard data regarding inhalation exposure, particu-
larly for inhalation of mixed compounds, because there are differences in toxicity when
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chlorinated organic compounds are injected and inhaled. In this study, we attempted to find
new sensitive biomarkers for organ disorders due to exposure to chemicals, and to develop
methods of evaluating toxicity caused by exposure to a mixture of air pollutants, such
as chlorinated organic compounds. Trichloroethylene and carbon tetrachloride were
intraperitoneally injected to rats, and changes in the liver and in tissue injury markers were
investigated. Changes in plasma lipoproteins following administration of these chemicals were
much more sensitive than changes in traditional hepatotoxicity markers such as GOT (AST)
and GPT (ALT). Plasma lipoproteins seemed to be useful biomarkers for hepatotoxicity
caused by chlorinated organic chemicals (Henma T., Industrial Health 28, 159, 1990). Liver in-
jury and changes in markers were more marked following combined administration of these
two chemicals, than when the effects of each chemical administered alone were added. When
animals were exposed for 24 hours to these chemicals, the liver injury produced by combined
exposure was more severe than the added effect of exposure to the individual chemicals. Thus,
toxicity potentiation and hepatotoxic synergism were observed when rats were exposed to a
combination of trichloroetylene and carbon tetrachloride,

The acute effect of toluene exposure was assessed in rats by using an operant condition-
ing schedule (mix FR-10 DRO-5 sec w TQ : strictly alternating mixed fixed ratio 10 differential
reinforcement of other behavior 5 second with time out) that was designed to measure the ef-
fects of chemical substances on short-term memory. The FR component (in which rats had to
respond 10 times to obtain a food pellet) and the DRO component (in which food presentation
was contingent upon non-responding for § sec) alternated in this schedule. A delay of variable
duration was imposed between presentation of the schedule components. No exteroceptive
stimuli were available to indicate which schedule component was in effect. Consequently, ap-
propriate performance depended on the rat’s memory of the component presented previously.
This schedule was used because it is sensitive not only as a performance measure (index for
the effect of drugs on response rate) but also as a cognitive measure {index for their effect on
response accuracy based upon higher functions of the nervous system). Male Fischer-344 rats
were trained on the schedule under a variable-delay condition wherein the duration varied
from b sec to 25 sec in cyclic order within each session. Response rate and the first response
latency i each FR and DRO component were determined after exposure to 0, 1600 and 3200
ppm of toluene vapor for 4 hours. The probability of hit and false alarm (defined by the first
response latency with a criterion of b sec in each component) was used to calculate the accu-
racy of response [=P(HIT)-P(FA)] and response bias [=P(HIT)+ (FA)-1]. The response
rate decreased in FR and increased in DRO after toluene exposure, showing an example of
"rate-dependency”. On the whole, lower accuracy scores were obtained with longer delay
durations, and the change in accuracy was correlated, to a certain extent, with a change in
hias. Response accuracy decreased after toluene exposure in a dose-related manner, however,
response decreased only after exposure to 3200 ppm of toluene. Larger exposure.effe'cts were
revealed with longer delay durations for both response accuracy and bias. These results indi-
cate that the change in accuracy due to toluene exposure is partly explained by its rate-
effects. However, the accuracy index also reflects toluene’s effects on the short-term memory
process which controls animal behavior on the present reinforcement schedule. This alternat-
ing mixed schedule seems to have a potential advantage as both a performance measure and
a cognitive measure in assessing multiple aspects of the neurobehavioral effects of chemicals.

National Institute of Industrial Health
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35 Hirofumi TSUGA**, Takeshi HONMA®*, Eriko OKUNQO™*, Kimihiko
KAMEYAMA™ and Tatsuya HAGA *
Effects of G Protein-coupled Receptor Kinases on Desensitization of
Muscarinic Receptors
The Seventh International Symposium on Subtypes of Muscarinic
Receptors, Vienna, Virginia, USA, Program p.45, 1996

Summary The agonist-dependent sequestration of human muscarinic acetylchoeline re-
ceptor (mAChR) ml-mb subtypes was examined in COS-7 cells transiently expressing
mAChRs with or without G protein-coupled receptor kinases (GRK2, 5 and 6) or dominant
negative mutant of GRK2 (DN-GRK2). The amounts of sequstered mAChRs m2 and m4 sub-
types were increased or decreased through the coexpression of GRKZ or DN-GRKZ,
respectively. The effective concentrations of carbamylcholine was also decreased by the
coexpression of GRK2. Sequestration of ml, m3, and m5 subtypes was hardly observed in the
control cells, but was markedly enhanced by coexpression of GRK2. Sequestration of all sub-
types was unaffected by the coexpression of GRKS and GRKS, except that the sequestration
of m2 subtypes expressed in BHK-21 cells was facilitated by the coexpression of GRKS. The
down regulation and uncoupling of m2 subtypes stably expressed in CHO-KI cells with or
without GRK?Z2 were examined. Down regulation as well as sequestration were both found to
be facilitated by the coexpression of GRK2. The uncoupling of m2 subtypes from G proteins
was assessed by measuring GTPr S binding activity in membrane fractions following the
treatment of cells with carbamylcholine. The carbamylsholine-stimulated GTP7 S binding ac-
tivity was markedly reduced through the pretreatment of cells with carbamylcholine, and the
degree of reduction was further enhanced by the coexpression of GPK-2. This reduction of
carbamylcholine-stimulated GTP7 S binding activity was not observed with the treatment of
cells with sucrose, which is known to suppress sequestration. These results suggest that the
apparent uncoupling is at least partly due to the sequestrtion of m2 receptors.

*National Institute of Industrial Health
*Institute for brain research, University of Tokyo

36 Takeshi HONMA
Neurochemical Approaches to the Evaluation of Neurotoxicity of
Industrial Chemicals
Occupational Health Review, Vol.9, No.8, pp.139-158. 1996

Summary Many industrial chemicals possess neurotoxicity, but the qualitative and
quantitative evaluation of neurotoxicity is difficult because the structure and function of the
nervous system is so complicated. The function of neurotransmitters is very important, as
nearly all neuronal signals in the brain are transmitted by neurotransmitters. In this review,
neurotoxicity of chemicals, such as manganese, carbon disulfide, toluene, and methyl bromide
was discussed from the viewpoint of the changes in neurotransmitter functions.

National Institute of Industrial Health
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37 Takeshi HONMA
Health Effects of Solvents Related to the Coating Industry
Coating Technology, Vol. 31, No.11, pp. 446-451. 1996

Summary Most organic solvents are volatile and possess anesthetic action. In this re-
view, the structure-activity relationships of the anesthetic activity of solvents such as toluene
and styrene was discussed.

National Institute of Industrial Health

38 Sheng-Zhao LIN***, Norihiko KOHYAMA®™ and Hiroshi TSURUTA*
Characterization of Steroid /Cyclodextrin Inclusion Compounds by X-Ray
Powder Diffractometry and Thermal Analysis
Industrial Health, 34, 143-148, 1996

Summary Two inclusion compounds, progesterone with 8- and 7 -cyclodexirin were
studied with X-ray powder diffractometry and the thermal analysis. Disappearance of char-
acteristic X-ray diffraction patterns of the two compounds as well as the appearance of a new
diffraction pattern for each were found when formation of the inclusion compounds was com-
pleted. The X-ray diffraction patterns of 8- cyclodextring measured at various temperatures
showed a structural change occurring between 60°C to 80°C, which coincided well with the DSC
endothermic peak around 75°C. Results suggest that changes in the X-ray diffraction patterns
of eyclodextrin during inclusion formation and during heating is due to the displacement of
adsorbed water by progesterone in the cavity of cyclodextrin.

*National Institute of Industrial Health
**Present Address: Ashigara Research Laboratories, Fuji Photo Film Co. Ltd., 210,
Nakanuma, Minamiashigara-shi, Kanagawa 250-01, Japan

39 Hiroshi TSURUTA
Skin Absorption of Solvent Mixtures

—— Effect of Vehicles on Skin Absorption of Toluene
Industrial Health 34, 369-378, 1996

Summary The skin absorption rates of toluene in various solvent mixtures were inves-
tigated in mice. The skin absorption rate of toluene in toluene,/ methanol mixtures exhibited
a parabolic relationship to the mixed ratio. The maximum rate was obtained at a mixed ratio
of 50% (V.,”V). The skin absorption rate of toluene at this point (50%) was about 4.7 times
higher than that of pure toluene. The permeability coefficient (Kp) of toluene increased as the
mixed ratio of methanol increased, Methanol enhanced skin absorption of toluene. The skin
absorption rate of toluene in a toluene, benzene mixture was inversely proportional to the
concentration of benzene. The Kp of toluene is kept constant through the mixed ratios of ben-
zene, and benzene does not have an enhancing effect on the skin absorption of toluene
contained in the toluene, benzene mixture. We examined the effects of various vehicles on the
skin absorption rates of toluene in mixtures containing 509% (v./v) of toluene. Methanol
was a good penetration enhancer for toluene, and its effect i1s similar to the effect of
well-known skin penetration enhancers lke DMSO, N,N-Dimethylacetamide, and N,N-
Dimethylformamide. Therefore, it is necessary to take special precautions against the skin
absorption of toluene when handing thinners that contain methanocl.

National Institute of Industrial Health
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40 Tetsuo TAI and Hiroshi TSURUTA
Development of Methods to Evaluate Cardiovascular Effects Induced by
Environmental Pollutants

Environmental Research in Japan, Vol. 1, 78-1~78-6, 1996

- Summary Once environmental pollutants enter our body, they and their metabolites
are delivered throughout the body by the cardiovascular system. Thus, the cardiovascular
system is exposed to environmental agents as soon as they enter the hody. Since the cardio-
vascular system is so important for the well being of the organism, exposure to xenobiotics
and any resulting pathophysiological changes would pose a critical problem. However, al-
though some data are available from acute experiments and high concentration exposure,
cardiovascular effects of environmental pollutants, particularly in long term exposure to low
concentrations, are not weil understood. In addition, we need to develop appropriate methods
to extrapolate from acute and chronic studies in animals to effects on humans following long
term exposure to low concentrations of environmental pollutants.

Therefore, the objective of this project 1s to develop methods to examine the cardiovas-
cular effects in isolated animal organs or tissues that may be used to extracorpolate chronic
cardiovascular effects in humans by environmental pollutants in low concenirations. It also
seeks to develop animal models that can predict the responses of high risk human populations,
e.g., patients with chronic heart diseases, children, and the elderly.

Some data on chronic exposure ig available from epidemiological studies or long term
animal experiments, However, it is difficult to choose appropriately matched sample subjects
for the epidemiological studies. Similarly, the small responses and lengthy expoéure times re-
quired for chronic whole animal experiments make them expensive and difficult to interpret.
In contrast, acute studies focusing on pathophysiological mechanisms would be particularly
helpful since long term clinical effects appear to result from accumulation of such
pathophysiclogical changes in organs or tissues.

To develop methods capable of assessing cardiovascular effects of environmental pollut-
ants, we have used isolated cardiac muscles {from atria and right ventricle), since these
preparations appear to be more sensitive indicator of drugs or pollutant toxicity. They have
the capacity to detect even slight changes in function and allow us to measure changes in both
heart rate and contractility, separately, and to assess effects on the atria and ventricle.
Changes in heart rate often lead to arrhythmia; whereas, decreased contractility may lead to
decreased cardiac output and then decreased systémic blood pressure. In addition, they per-
mit easy conirol of exposure concentrations, even at low concentrations.

Trichloroethylene was selected as a model environmental pollutant, because it is widely
used in household cleaning fluids. It is also known to induce cardiac arrest because of myocar-
dial depression in humans exposed either medically or occupationally. We compared the
differences in sensitivity based on the resulis of dose-effect relationships in the isolated car-
diac muscles in these animals by trichloroethylene (10" ~ 10°M) applied in a cumulative
manner. We chose this concentration range of trichlorcethylene on the basis of the concentra-
tion in the daily drinking water. Accordingly to calculations, approximately 10° moles
trichloroethylene is ingested per day from drinking water, and in polluted areas the detected
concentration in the underground water is greater than 10°M. .

In acute toxicity studies, it is known that experimental results are influenced by species,
strain, or gender differences. Therefore, we need to select the appropriate species, strain or
gender to provide the most sensitive and predictive models. Strain differences were investi-
gated using Donryu, Wistar and 344 rats because Donryu is often used to the study of the
development of cardiovascular drugs and other strains are generally used in toxicological
studies. Species differences were compared between rat and guinea-pig, because guinea-pig is
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thought to be slightly sensitive to the drugs.

In rat, strain differences were small, and statistically insignificant. Species differences
were also small. Guinea-pig heart rate increased slightly, and cardiac muscle contraction
force decreased in a dose-dependent manner. However, rat was more sensitive io
trichloroethylene than guinea-pig and showed decreased contractility even at concentrations
as low as 10° M. ' _

Since species differences were small, we propose to examine a third species, the pig,
since its cardiovascular system is very similar to humans, physiologically and histologically.

National Institute of Industrial Health

4] Hiroko KYONO?®, Fumio SERITA®, Hisayo KUBOTA® and Tadao
TOYA?”, Minoru NAKAKITA?®, Yoji YAMAUCHI?, Hisayoshi OHTA?,
and Yukio SEKI?, Yoko ISHIHARA® and Jun KAGAWA?, Ryoko
MARUYAMA?®
Development of a new method to assess the biological effects of exposure
to environmental pollutants using model animals with respiratory disease
Environmental Research in Japan, Environmental Agency, Vol I, 76 pl-
44, 1996

Summary There is increasing evidence that the elderly, infants, or people with preex-
isting pulmonary diseases are more susceptible to pollutants than normal healthy individuals.
To assess the health effects of environmental pollutants on sensitive subpopulations, we devel-
oped a new model of acute bronchiolitis (Br) by exposing rats to NiCl. aerosols for 5 days.

(1) To understand the effects of aging on the development of NiCl:-induced
bronchiolitis, histopathology, computer-assisted morphometry and BAL-fluid biomarkers
correlating with lung injuries of young (10-weeks old) and old (over 9l-weeks old) rats were
compared. Old rats generally showed decreased enzymatic activities, and cellular renewal,
milder lesions and delayed recovery from the injuries compared with young rats. In spite of
the elevation of IL-8 values in old rats with exposure time, scluble L-selectin was lower in old
rats than in young rats, suggesting the decreased response of neutrophils to 11.-8 and a differ-
ent time course in the development of inflammation. Old Br rats were exposed to TiO. (1.29
mg,/ nt, bh,/day X bdays. MMAD=1.1 ym) and the same biomarkers in BAL fluid were com-
pared to the previous data obtained from young Br rats. However, old Br rats showed less
difference in terms of some biomarkers than young rats which showed a significant differ-
ence. :
(2) Young Br rats were exposed to V.0; (2.2 mg,/ nf, 5h single exposure. MMAD=1.
«m) at day 4 or 5 of NiCl, exposure. Lung preparations, biomarkers, and cell count in BAL
fluid from 1) normal (CC), 2) Br, 3) Br+V:Q; (BV), and normal+V:0s (CV) were examined.
In Br rats a significant increase in the content of total protein, sialic acid and phospholipid
was recognized compared to the CC and CV ‘groups but GSH contents were decreased.
Enzymatic activities of LDH, beta-glucronidase, elastase, metaprotease and SOD were signifi-
cantly high in the Br group. Soluble L-selectin was increased, as well as IL-8. The PMNs found
in the interstitium or submucosa of the lung tissue in BV were significantly more abundant
than in Br rats, and remained at high levels for 3 days. These resulis correlated well with the
changes of IL-8. In the CV group increased soluble L-selectin at day one after exposure, and
a slight increase in the WBC count in the whole blood were detectable without any visible lung
injury. Though the amount of V deposited in the lung of BV rats decreased corresponding to
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the severity of airway injuries, the clearance rate slowed down to 1,74 that of CV rats at day
3. Therefore, levels of particulate matter having no effect on normal lungs may not be safe if
there is preexisting lung inflammation.

(3) Significant increase in ventilatory parameters such as tidal volume, respiratory fre-
guency, and minute ventilation in Br rats was detected from day 3 of exposure to NiCl..
During hyperventilation, Br rats showed significantly reduced Pao. values, though the differ-
ences in Paco: and pH were mnsignificant compared to those of the conirol. Those changes
disappeared with vagal denervation. Ventilatory parameters returned to normal levels in
clean air after day 3 of the last exposure. ‘

The above results showed that our model rats with bronchiolitis might be useful to give
experimental evidence for the risk of exposure to hazardous pouutants on susceptible people

. like asthmatics and the elderly.

? National Institute of Industrial Health
2 Kitasato University

" Tokyo Women's Medical College

® Health Sciences University of Hokkaido

42 Hiroko KYONO?® , Yoko ISHIHARA? , Hisayoshi OHTA?® , Fumio
SERITA?, Tadao TOYA”, Ryoko MARUYAMA?, Jun KAGAWA?® and
Yukio SEKI?®
Changes of biomarkers in rats with bronchiolitis after e.xposure to
particulate matter
Abstracts: The Sixth International Meeting on the Toxicology of Natural
and Man-Muade Fibrous and Non-Fibrous Particles.

Sep. 15-18, 1996, Lake Placid, NY. USA 11]

Summary Bronchiolitis was induced in rats (Jcl : Wistar 10-weeks 0ld) by exposure to
nickel chloride aerosols. The rats with bronchiolitis (Br) were exposed to either TiO. (0.95
mg,/nf, 5h,/day X 5 days. MMAD=1.1gm. TiO: Particles were secondary agglomerates of
ultrafine non-crystal TiQw), or V.05 (2.2 mg,/mi, 5h single exposure. MMAD= 1.1 #m). They
showed delayed recovery from inflammation in terms of some biomarkers compared to unex-
posed controls.

Biomarkers correlating with lung injuries were examined in BAL fluid from : 1) normal
(©), 2) Br, 3) Br+TiO: (BT, 4) normal+TiQ. (CT), 5) Br+V.0; (BV), and 6) normal+
V:0s (cv). In Br rats, significant increase in contents of total protein, sialic acid, and
phospholipid was recognizd compared to the C, CT, and CV groups. but the GSH contents
were decreased. Enzymatic activities of LDH, beta-glucronidase, elastase metaprotease, and
SOD were significantly high in the Br group. Soluble-L-selectin was increased as well as [L-8.
The biochemical data corresponded well with the cell count data in both BAL fluid and the tis-
sue specimens, which reflected the state of inflammatory changes of the lung. After the
termination of TiO. exposure, activities of LDH elastase, metaprotease, and the values of IL-8
in BT rats were higher than Br rats in clean air. PMN and lymphocyte counts in BAL fluid
from BT increased, as did SOD activity in BAL fluid and plasma. One day after a single expo-
sure to V:0s, the total number of cells in BAL fluid, number of intact alveolar macrophages
(AM) decreased remarkably and the number of PMN was increased in BV, However, regard-
less of the decrease in the number of intact AM in CV, no inflammatory cells appeared. The
PMNs found in the interstitium or submucosa of the lung tissue in BV were significantly more
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abundant than in Br rats, and remained at high levels for 3 days. These results correlated well
with the changes of IL-8. In the CV group, increased shedding of L-selectin at day one after
V.05 exposure, and a slight increase in the number of WBC count in whole blood were detect-
able without any visible lung injury. Therefore levels of particulate matter that have no effect
on normal lung may not be safe when there is pre-existing lung inflammation.

D National Institute of Industrial Health

2 Tokyo Women’s Medical College

? Kitasato University

? Health Sciences University of Hokkaido

43 Y. ISHIHARA® H. KYONO? H. OHTA®, F. SERITA?,
R. MARUYAMA?®, Y. SEKI? and J. KAGAWA?”
Increase of protease activity and trypsin inhibitory capacity on neutrophil
transmigration in bronchiolitic rats
Abstracts 1996 International Conference ATS. Am. J. Respir. Critical
Care Med. Vol. 158, (4) A398

Summary Recently, it has been suggested that the airway is injured by transmigrat-
ing neutrophils from the submucosa in asthmatic patients. In this study we examined the role
of elastase in neutrophil-dependent bronchial injury using bronchiolitic rats with physiologi-
cal functions and histopathology similar to asthmatics. Bronchiolitis was induced in Wistar
rats by nickel chloride aerosols given for 5 days in a previously described by Kyono et.al.
method, BAL fluid was collected through a cannulated tube with saline solution. Protein con-
centration and trypsin inhibitory capacity in BAL fluid were measured and elastase activity
was measured with and without EDTA Na.

1) The number of neutrophils in BAL fluid increased remarkably during the aerosol ex-
posure, and the number revealed higher than the normal control at 3 days in clean air after
the termination of the last exposure. 2) Protein concentration in BAL fluid increased time-
dependently during the exposure for 5 days and remained a high level 3 days after the last
exposure. 3) Total elastase activity and EDTA-inhibited elastase activity showed marked
{ime-dependent increase for exposure, remaining 3 days in clean air. 4) Trypsin inhibitory ca-
pacity increased the same tendency as elastase activity.

The increase of elastase activity reflected the activities of both neutrophils and alveolar
macrophages. These results suggested that abnormally change of elastase activity might ex-
acerbate airway injuries. (Supported by Environmental Agency, Japan)

" Tokyo Women's Medical College

2 National Institute of Industrial Health
? Kitasato university

? Health Sciences University of Hokkaido
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44 Y. ISHIHAR”, H KYONO?, H KAWASHIMA®, M. MIYASAKA?,
F. SERITA?, H. OHTA?, Y. SEKI? and J. KAGAWA?®
The relationship between IL-8 (CINC, GRO) and soluble L-selectin in
BAL fluid collected from rats with bronchiolitis
Abstracts 1996 International Conference ATS. Am. J. Respir. Critical

Care Med. Vol. 153, (4) A794

Summary We studied the relationship between IL-8(CINC,”GRO) and soluble L-
selectin in BAL fluid collected from bronchiolitic rats with histopathology similar to
asthmatics induced by exposing nickel chloride aerosols according to a previous report by H.
Kyano, et.al.

BAL fluid was collected with saline via a cannulated tube during the induction of
bronchiolitis for 5 days exposure and also on 3 days in clean air after termination of expo-
sure. IL-8 (CINC,/GRO} and soluble L-selectin in BAL fluid were measured by ELISA.

1) The number of neutrophils in BAL fluid increased markedly and time-dependently
during 5 days exposure, and it was still higher than control levels even after 3 days in clean
air. 2) Marked increase of IL-8 (CINC/GRO) returned to the normal range. 3) Increase of
soluble L-selectin was marked from day 3 to day 5 and remained higher even after 3 days in
clean air.

The above results suggested that IL-8 (CINC,”GRO) might relate to neutrophil transmigra-
tion, which depend on L-selectin expression during the development of bronchiolitis.
(Supported by Environmental Agency, Japan)

" Tokyo Women’s Medical College

® National Institute of Industrial Health

® Faculty of Medicine, Osaka University

® Kitsato University

45 Y. KUSAKA?®, Q. ZHANG?®, K. SATOH?, H KYONO? and
N. KOHYAMA?®
Which is more immunotoxic to the respiratory system, ionic or metallic co-
balt ?
Key Lecture Abstract : Proceedings of the fourth int. symp. on metal ions
in biology and medicine. John Libbey Eurotext. Vol. 4, p611-613, 1996

Summary So far, a hypothesis has been raised that ionic cobalt is more causative of
cobalt-related lung disorders (bronchial asthma, interstitial pneumonitis, pulmonary fibro-
sis) rather than metallic cobalt. To test this hypothesis, we carried out experimental and
epidemiological studies. While in vitro exposure of rat alveolar macrophages to metallic cobalt
released more lactate dehydrogenase than ionic cobalt, inhalation exposure of rats to ionic
cobalt seemed to be more hazardous than metallic cobalt. However, our epidemiological study
on workers exposed to cobalt-alloy suggested that both ionic and metallic cobalt caused bron-
chial asthma and cobalt sensitization to the same extent.

" Dept. Environmental Health, Fukui Medical School
? National Institute of Industrial Health
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46 Yoko ISHIHARA®, Norihiko KOHYAMA?®, Hiroko KYONO? and
Jun KAGAWA?®
Comparison with effects of three kinds of whisker fibers on cytotoxicity
and cytokine production in murine macrophage cells
Abstracts: The Sixth International Meeting on the Toxicity of Natural and
Man-Made Fibrous and Non-fibrous Particles. 87
Sep. 15-18, 1996, Lake Placid, NY. USA

Summary Recently, various kinds of substitutes are used instead of asbestos, but this

safety has not been clearly demonstrated yet. In this time, we tested the effects of three kinds
of whisker fibers on cytotoxicity and cytokine generation in a cell culture system.
RAW 264.7 murine macrophage cells were cultured at 37°C under 5% CO: in Dulbecco’s modi-
fied Eagle’s medium containing 6% FCS. Cells(1X10°/ml) were incubated for 6-24 hr with or
without fibers. Potassium titanium oxide whisker (K-Ti-O), titanium oxide (rutile) whisker
(TiO.), silicon carbide whisker (SiC) or UICC crocidolite were added to cell culture medium
after sterilization. Cytotoxicity was tested by guantitative measurement of LDH released
from cells, and the number of living cells was measured using tetrazolium compound reagent.
TNF-a and IL-18 were measured by the ELISA method.

LDH released from cells was 0.8220.2% in culture of 0.1 mg,/ml of SiC whisker, but K-
Ti-O, TiO; whiskers and crocidolite did not induce LDH release. Percentages of living cells in
0.1 mg,/ml of K-Ti-O, TiO: and crocidolite, were>98%, but SiC was 67.8+8.0%. TNF- ¢« in cul-
ture medium showed a maximum at 10-12 hr after addition of fibers, decreasing after that.
TNF-a concentration in 8iC group was double those of K-Ti-O, TiO: and crocidolite groups.
Intracellular IL-1 8 increased markedly at 24 hr after addition of crocidolite, however three
kinds of whisker fibers showed a level slightly higher or similar to that of the control group.
On morphological findings, RAW 264.7 cells phagocytized many whisker fibers during incuba-
tion for 24 hr. Some of cells phagocytized and adhered to fibers in the crocidolite group.

Although SiC whisker-induced cytotoxicity was greater, the changes of cytokine genera-
tion was slightly less than that of crocidolite. These findings concluded that cytotoxicity and
changes of cytokine levels induced by various fibers were not parallel. These suggests that
these whiskers could activate macrophages and generation of various cytokines leading to in-
flammation, therefore in vivo experiments for the safety evaluation are required as the next
step. ‘

" Dept. Hygiene & Public Health, Tokyo Women’s Medical College
? National Institute of Industrial Health

47 Tadao TOYA, Fumio SERITA, Katsuhiko SAWATARI and Kazuo
FUKUDA ‘
Lung Lesions Induced by Intratracheal Instillation of Nickel Fumes and
Nickel Powder in Rats
Industrial Health, Vol. 85, 69-77, 1997

Summary  Acute and subacute lung toxicity of nickel fumes was examined by single
and repeated intratracheal instillation of nickel fumes and Ni:O; and NiO powders in the rat.
LD of nickel fumes was estimated as 38.2 mg/kg body weight (b.w.) according to the method
of Litchfield and Wilcoxon. Body weight gain was retarded as in the order of a single dose of
13.0 mg Ni: Os/kg > 14.3 mg nickel fumes/kg > 1.4 mg Ni.O; /kg > 13.0 mg NiO/kg b.w.
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compared to controls. The histopathological changes in the lungs of the 14.3 mg nickel fume
s/kg-dosed rats were milder than those induced by administration of 13.0 mg Ni;Os/kg but se-
verer than those induced by administration of 1.4 mg Ni,Os/kg b.w. A single administration of
NiQO powder did not produce any histopathological effects on the lungs. The repeated admini-
stration of nickel fumes produced persistent edema and proteinosis in the alveoli. The nickel
fumes, which were chemically composed of 97% of NiO and 3% of Ni.Os, were very fine parti-
cles about 5 - 10 nm in diameter, partly aggregated into larger particles and spherical
particles about 0.6 ¢m in diameter. Solubility in distilled water and saline was in the order of
nickel fumes > Ni;O; powder »> NiO powder. It was suggested that a toxic Ni;Os component
and very fine particles of nickel fumes are involved in the acute lung toxicity of nickel fumes.
The epithelial injury induced by reactive oxygen and hydroxy radicals, which would be pro-
duced during the process of conversion of Ni (IID) to Ni (II) and phagocytosis of nickel fumes
by macrophages and polymorphonuclear cells, are presumed to be involved in the pathogene-
sis of nickel fumes-induced lung lesion.
National Institute of Industrial Health

48 Junzo SAEGUSA, Akinort YASUDA, and Hisayo KUBOTA
Antinucleolar Autoantibody Induced by Mercuric Chloride in Mice :

Does Sodium Selenite Inhibit Autoantibody Production ?
Industrial Health, Vol. 34, 139-142, 1996

Summary Repeated exposure of subtoxic doses of mercuric chloride (HgCl,) can in-
duce antinucleolar autoantibodies in susceptible mice. To study the immunopathological
mechanism(s), sodium selenite {Na: SeOs), which is known to reduce the toxicity of mercury,
is injected simultaneously with HgCl, into mice. Equimolar Na.SeOs nor the same amount
of Se in Na,;SeQ; as Hg in HgCl: could not reduce antinucleclar autcantibody induction by
HgCl.. These results indicate that the mechanism of autoimmuniy induction by HgCl: might be
independent of its toxicity. |

National Institute of Industrial Health

49  Junzo SAEGUSA, Akinort YASUDA, and Hisayo KUBOTA
1Q1Jic Mice Have Thymic B Cells
Exp. Arum. 45, 353-360, 1996

Summary The thymus of IQLJic mice aged 3 to 15 months was studied chronologi-
cally by flow cytometry and immunohistochemistry. Thymic B cells {Thy B) expressing the
surface marker B220* IgM *were detected in both sexes, but were more prominent in females,
Thy B appeared as early as 4 months of age in female mice, and the incidence of Thy B-positive
mice and average Thy B ratio in thymocytes increased with age, reaching over 90% and 15%,
respectively, after 9 months of age. In males, Thy B-positive animals appeared around 9
months of age and its incidence and average ratio increased gradually to 53% and 5%, respec-
tively, at 15 months. The Thy B-rich thymus was thickened with cortical atrophy and
medullary hyperplasia. Small- to medium-sized Thy B crowded and often formed follicle-like
structues in the medulla. When mice of various ages were injected with mercuric chloride to in-
duce antinucleclar antibody, many Thy B-rich animals could not develop the antibody,
implying that these animals are immunologically impaired. IQI,~Jic can be a novel strain to
elucidate the relationship between the presence of Thy B and disorders of the immune system.

National Institute of Industrial Health
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50 J.S. Kim™ H. Kubota', Y. Kiuchi? K. Doi? and J. Saegusa’.
Mast Cells and Subcapsular Cell Hyperplasia in the Adrenal Cortex of
Mice.
abstracts : American College of Veterinary Pathologist
Dec. 3-6, 1996, Seattle, WA. USA

Summary We examined subcapsular cell hypeplasia (SCH) in the adrenal glands of
A J, BALB ¢, C3H, He, C57BL.76, IQI~Jcl and WHT, Ht mice aged 13-15 months. The SCH
was frequent in QI Jcl, BALB,/c and C3H,”He mice of both sexes, and in female C57,”BL,/6
mice. The SCH was less frequent in A,/ J and female WHT,”Ht mice, and was absent in male
C57BL,/6 and WHT, Ht mice. Mast cells were noted within SCI of IQI/Jcl, BALB, /¢, A~J
and C57BL, 6 mice. However, mast cells were not seen in the lesion of C3H,”He mice. The mast
cell densities in the adrenal glands of IQL,/Jcl mice were considerably greater than those of
the other strains. Next, we chronologically examined the pathological severity of SCH and
density of mast cells in the adrenal giands of 3, 6, 9, 12 and 15-month-old IQI,Jcl mice. SCH-
positive animals appeared as early as at 3 months of age, and the in incidence and severity of
SCH increased with age. Mast cells infiltrated mainly at the sites of SCH, and quantitative
morphometric study showed the correlation between the density of mast cells and the severity
of the SCH lesion.

Present study indicates that the time of onset and severity of SCH are greatly different
in mouse strains and suggests that mast cells may play an important role in development of
SCH.

‘Natl. Inst. Indust. Health
*Yokohama city University
$The University of Tokyo, Japan.

51 Takeshi MINAMI®, Hideki MATSUBARA®, Masayuki O-HIGASHI®,
Noriko OTAKI®, Masami KIMURA °, Kanenobu KUDQ?, Nobuo OKABE®,
Yuko OKAZAKI“

Identification of metallothionein isoforms with capillary zone electro-
phoresis using a polyacrylamide-coated tube
Joumal of Chromatography B, 685 (1996) 853-359

Summary Metallothionein {MT) isoforms from various liver tissues were separated
with capillary zone electrophoresis (CZE) using a polyacrylamide-coated tube at neutral pH.
The electrophoresis was performed on MT-1 and MT-2 purified from mouse, rat, rabbit and
human livers. The retention times of mouse and rat MT-1 coincided, while the retention times
of rabbit and human MT-1 were longer. The retention times of MT-2 purified from the
four sources were the same. MT-1 and MT-2 separeted more definitely with N-2
hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) —Tris buffer (25 mM, pH 7.4) than
with N-tris (hydroxymethyl) methyl-3-aminopropane sulfonic acid (TAPS) —Tris buffer (25
mM, pH 7.7) or with N-(2-acet-amido) iminodiacetic acid (ADA) —Tris buffer (25 mM, pH
7.4). In addition, liver MT isoforms prepared from Zn-or Cd-administered mice could be seps-
rated.

“Department of Clinical Chemistry, Faculty of Pharmaceutical Sciences, Kinki
University

*National Institute of Industrial Health,

‘Department of Molecular Biology, Keio Universiry School of Medicine
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‘Department of Physical Chemistry, Faculty of Pharmaceutical Sciences, Kinki
University

52 Norio ITOH®, Keiko KASUTANI®, Norio MUTOQ®, Noriko OTAKI®,
Masami KIMURA*, Keiichi TANAKA*©
Blocking effect of anti-mouse interleukin-6 monoclonal antibo’dy and
glucocorticoid receptor antagonist, RU38486, on metallothionein-inducing
activety of serum from lipopolysaccharide-treated mice

Toxicology, 112 (1996) 29-36

"Summary  Although there is much evidence to suggest that lipopolysaccharide (LPS)-
induced elevation of hepatic metallothionein (MT) contents is mediated by cytokines, the
preéence of MT-inducing activity in the serum of LPS-treated animals has not been examined.
It was found that serum from LPS-treated mice stimulated MT induction in a hepatoma cell
culture. The MT-inducing activity in serum was highest 2h after LPS injection. Tumor necrosis
factor and interleukin (IL)-6 levels in the serum were highest 1 and 2h, respectively, after LPS
injection. Anti-mouse IL-6 monoclonal antibody neutralized MT-inducing activity in serum ob-
tained from mice 2h after LPS injection. The MT-inducing activity in serum was blocked by the
glucocorticoid antagonist, RU38486. A similar requirement for glucocorticoid was also ob-
served in an IL-6-stimulated culture. These results show that the LPS-induced elevation of
hepatic MT is mediated by IL-6, and the expression of the stimulating activity of IL-6 is de-
pendent on the presence of glucocorticoid.

‘Environmental Toxicolohy, Faculty of Pharmaceutical Sciences, Osaka University
*National Institute of Industrial Health
‘Keio University School of Medicine

58  Yoshimi Matsumura, Mariko Ono-Ogasawara and Mitsuya Furuse
Adsorption Technology for the Treatment of Semiconductor Material
Waste Gases Intended to Reduce Negative Environmental Impact
Environmental Research in Japan, Vol. II, 75-1-7, 1996

Summary To search suitable adsorbents for the purpose of this study we have exam-
ined adsorption capacities of various kinds of metal salts for semiconductor material gases
and desorption efficiencies of the adsorbed semimetals from the used adsorbents by dissolu-
tion. Through the studies performed last year, we have found effective adsorption of hydrogen
selenide by sodium carbonate, zinc nitrate, copper sulfate, potassium permanganate and mer-
curic chloride impregnated on silica gel or active carbon. This year, we examined dissclution
and selective trapping of selenium oxide anions in the presence of permanganate, nitrate, chlo-
ride and ammonium ions by active carbon and some other solid adsorbent in aqueous
solutions this 'year. When selenium on the adsorbents was treated with dilute nitric acid (3M)
and dissolved, molecular sieving carbon was effective to trap both oxide anions of Se (IV) and
Se (VD).

We also studied to search effective adsorbents for arsine, and have found that potas-
sium permanganate on silica gel, active carbon and sodium hydroxide on active carbon were
the effective adsorbents. These adsorbents were found to be commonly effective to hydrogen
selenide and arsine.

National Institute of Industrial Health
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54  Yoshimi Matsumura®, Mitsutosht Takaya™, Mitsuya Furuse®, Masahiko
Owari**, Mitsuhiro Kudo*®** Yoshito Konishi****, Yukio Seki***** and
Others .

Report of the Research on the New Analytical Instruments for Working
Environment Measurements

Japanese Association for Working Enuvironment Measurement Report,
May 1997

Summary Tor the obligatory working environment measurements in industries pre-
scribed by the Occupational Safety and Health Law, eligible sampling and analytical methods
for airborne contaminants in workplaces should be provided to the measurement experts. For
this purpose, the applicability of the analytical instruments which had not yet been included in
the Working Environment Measurement Criteria were examined on their lower determination
limits, reproducibility and performance. Succeeding to the studies of the past two years indue-
tively coupled plasma atomic emission spectrometry (ICP-AES) and graphite furnace atomic
absorption spectrometry were applied to cadmium, mercury, beryllium, chromate, and vana-
dium pentoxide, reduction vaporization atomic absorption spectrometry to mercury, and gas
chromatography with ECD to pentachlorophenol this year. The performance of a direct-
reading gas sensor was also tested against carbon monoxide. The other analytical
instruments like gas chromatograph equipped with ECD using non-ionizing radiation and
FPD were also examined on their practical applicability.

*National Institute of Industrial Health
“*The Unwersity of Tokyo
***Japanese Industrial Safety and Health Association
"t The Japanese Association of Working Environment Measurement
Tt Kitasato University

55  Yoshimi Matsumura
Selection of Desorbing Solvents for Organic Compounds from Active
Carbon Tubes
Industrial Health, 34, 167-176, 1996

Summary To ensure the effective performance of active carbon tubes for working en-
vironment measurements, suitable desorbing solvents were selected for 46 kinds of organic
compounds by the phase equilibrium method. The criteria for suitable desorbing sclvents in
this study was desorption of the objective compounds from active carbon at efficiencies:
greater than 90% and to give good separation between its own peak and that of the objective
compound on a gas chromatogram. For most non-polar and hydrophobic compounds, carbon
disulfide was a versatile and effective solvent. But for polar and hydrophilic compeounds like
alcohols, N,N-dimethylformamide and dimethyl sulfoxide were good desorbing solvents if
their peaks did not overlap with those of the objective compounds. Mixtures of lower molecu-
lar weight alcohols with carbon disulfide or dichloromethane could be alternative solvents for
hydrophilic compounds as well. A thermodynamic parameter of the solute-solvent system, i.e.,
the mixing energy derived from the solubility parameter, gave a rough indication of the effec-
tiveness of solvents but it could not be used as a critical indicator for the efficient desorbing
solvents for organic vapors collected on active carbon.
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56  Yoshimi Matsumura
Air Quality Control in Indoor Workplaces
J. Japan Society for Atmospheric Environment, 31 (§), A121-A130, 1396

Summary Workplace air is controlled to keep off chemical contamination by emission
control by airtight containers or reactors, local exhaust the emission sources, improvement of
works and processes to reduce the emission, and the measurement and evaluation of work-
place air by periodical working environment measurements performed by the certified
experts, The legal bases for the control of chemicals at workplaces are the Occupational
Safety and Health Law, the Workplace Environment Measurement Law, and the related regu-
lations and criteria in Japan. This review gives the profile of the kinds and states of chemicals
in workplace air, the methods to prevent the emission of chemicals in industrial processes, the
sampling and analytical methods of the contaminants, and the evaluation of the workplace air
quality according to the Workplace Environment Evaluation Criteria. The sampling of the air
contaminating chemicals at indoor workplaces is carried out according to the screening sam-
pling method and at the emission points in Japan in use of suitable devices for the chemicals
in particulate states and gaseous states. Those sampling and analytical methods suitable to
measure the chemicals are recommended in guidebooks for working environment measure-
ment experts.

The 92 kinds of chemicals controlled by legislation for workplace air are shown with
their administrative control levels, and some other chemicals warned for their carcinogenicity
by the Ministry of Labor are also presented.

National Institute of Industrial Health

57  Yoshimu Matsumura
Elemental Course for Occupational Hygiene No. 2
Measurement and Evaluation of Workplace Environment
Occupational Health, No.443, Feb., 1997

Summary Workplaces should be managed to keep off hazardous chemicals and physi-
cal factors to prevent workers from occupational diseases. This review shows the present
situation of working environment measurement method authorized by the regulations of
Japanese government in comparison with the working environment managing methods in the
United States and European countries.

The Japanese method of indoor working environment evaluation for chemical contami-
nation is based cn the area monitoring principle in contrast io the evaluation methods hased
on personal exposure monitoring generally accepted in the United States and European
Countries. However, the EC has recently issued EN482 which shows the evaluation of working
environment based on air samples collected by screening sampling in workplaces, similar to
the Japanese area monitoring method. The EC also adopts EN689 which shows the evaluation
of workplace management based on personal exposure in parallel with EN482. Recently
Japanese government has begun to think about to adopt personal exposure measurements for
the evaluation of workers’ exposure in occasional works. The monitoring of chemical contami-
nation in outdoor workplaces is also under survey by the Japanese government. The
discrepancy between the Japanese system and the foreign systems seem to be reduced.
However, the number of chemicals under the regulation for workplace management is still
very limited in Japan in comparison with foreign countries and with those recommended by
international organizations. '
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58 Yoshimi Matsumura
Lecture Course on Work-Related Diseases No. 2 : Gas Mask
Occupational Health Journal 19 (8), 30-34, 1996

Summary Properties, functions and kinds of gas masks and the proper uses of gas
masks by industrial workers are reviewed. The kinds of canisters and cartridges and their gas
removing capacities are the most basic information about gas masks. The kinds of adsorbents
packed in canisters and cartridges for various kinds of objective gases are presented and the
breakthrough time curves of canisters for the objective gases are described with examples.
(Gas masks are classified in accordance with the kinds and the concentrations of objective
chemicals in the atmosphere, and with the gas removing capacities. Gas masks are used in the
atmospheric conditions with more than 18% oxygen and are not used atf immediately danger-
ous atmospheric conditions. The structures and functions of gas masks are tested by the
national approval test program based on the Gas Mask Regulation. Functions of facepiece, in-
halation and exhalation valves, eye glasses, head harness, and some other accessories are
described. The role of gas masks in the total industrial hygiene management system is also in-
cluded.

National Institute of Industrial Health

59  Yoshimi Matsumura, Seiichiro Kanno, Tsuguo Takano and Mitsuya
Furuse
Gas Removing Properties of Gas Mask Canisters for Organic Vapors
25th International Congress on Occupational Health, Scientific Program,
OS 312, Book of Abstracts II, P128, Stockholm, 1996

Summary This study was schemed to show gas removing capacities of commercial
gas mask canisters and cartridges against the vapors of cyclohexane and carbon tetrachlo-
ride at various vapor concentration and humidity. The comparison of gas removing capacities
measured under Japanese Regulation and CEN 141 was a purpose.

The specimens for the study were front- or back-mounted type canisters chin- style can-
isters and cartridges packed with active carbon purchased from Japanese manufacturers. The
test air stream of 30 lpm at 20°C and 50% relative humidity containing the vapor of
cyclohexane or carbon tetrachloride at certain concentrations were Introduced to the canis-
ters or cartridges and the vapor concentration was measured at the outlet of the specimen by
gas chromatography at a certain time interval. From the breakthrough curves thus observed,
the breakthrough times of the canisters and cartridges for cyclohexane and carbon tetrachlo-
ride were determined. To identify the effect of humidity on the breakthrough time, the test air
stream at 80% relative humidity was also introduced to the specimens to determine the break-
through time.

The results of the study showed that cyclochexane was a satisfactory replacement of car-
bon tetrachloride. [t was also shown that gas removing capacities of canisters and cartridges
tested under CEN 141 and the Japanese Regulation are convertible on the breakthrough time-
test gas concentration curves.
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60 Keiichi KATOH and Katsuhtko SAWATARI
A Study of Industrial Poisoning from Official Reports of Accident

Investigations
Sangyo Eiseigaku Zasshi 38 (4) 156-157 1996

Summary In cases of industrial poisonings, detailed information is necessary to inves-
tigate and analyze the causes of the accidents.

In the National Institute of Industrial Health, the staff has continually been collecting in-
formation contained in the reporis of accident investigations, and we could make full use of
the information for the purpose of this study.

In this study, trends of industrial poisonings are explained.

National Institute of Industrial Health

61 Keiichi KATOH, Seiichiro KANNQO, Naomi HISANAGA and Heihachiro
ARITO
Information Retrieval on Reproductive and Blood Toxicity of 2-
Bromopropane
Jpn. J. Toxicol. 10 (1) 93-94 1997

Summary 2-Bromopropane(isopropyl bromide), a substitute for freon, has recently
become suspected of being the causative chemical in the outbreak of some reproductive
dysfunctions, such as amenorrhea and oligospermia, in workers who have been exposed to
this solvent in an electronic factory.

We performed information retrieval on the reproductive and blood toxicity of 2-
Bromopropane.

Nattonal Institute of Industrial Health

62 Northiko KOHYAMA
Length-Reduction Method for Man-Made Meneral Fibers for Biological
Experiments

Industrial Health 1997, 35, 126-134

Summary  Abstract : A simple fiber length-reduction method was developed to obtain
a large amount of fiber samples with different length distributions for use in various biologi-
cal experiments. This press method is only to press a raw fiber sample charged in a stainless
cylinder at an adequate pressure, and is effective for man-made mineral fibers (MMMF) such
as glass wool, rock wool and refractory fibers (ceramic fibers, mullite fibers} and some brit-
tle natural mineral fibers such as fibrous brucite and wollastonite. The mean fiber-length of
man-made mineral fibers became shorter with the increase in the pressure applied without di-
ameter change. We could obtain a length-reduced fiber sample with a suitable length
distribution using this method. This press method is therefore a size-selective method able to
produce a large amount of pulverized fiber sample depending on the press cylinder size for
biological experiments. A very small amount of non-fibrous particles with aspect ratios
(length vs, diameter) of under 3 was seen in the pulverized fiber samples. To eliminate such
non-fibrous particles as well as too long fibers from the sample, separation by sedimentation
in water was somewhat effective.
Key words : Length-reduction, MMMF, Glass fiber, Rock wool, Ceramic fiber, Biological

—128—



experiments, Press method, Size distribution
National Instiute of Industrial Health

63 Norihiko KOHYAMA, Yasushi Shinohara, and Yasunosuke Suzuki”
Mineral Phases and Some Reexamined Characteristics of the International
Union Against Cancer Standard Asbestos Samples
American Journal of Industrial Medicine 80 : 515-528 (1996)

Summary Standard asbestos samples to be used for biomedical research were first
prepared by the International Union Against Cancer (UICC) in 1966 in the United Kingdom
and South Africa. Using modern techniques, X-ray diffractometry, analytical transmission
electron microscopy, and thermal analysis, we have now analyzed these UICC samples to de-
termine the mineral compositions (mineral phases) and their respective guantities. UICC
chrysotile A (from Zimbabwe) contains 2% fibrous anthophyllite as impurity ; chrysotile B
(from Canada) does not contain any fibrous impurities, only non-fibrous minerals. UICC
amosite and crocidolite are almost pure. UICC anthophyllite has 20-30%6 talc as impurity.The
chemical compositions and fiber size distributions of the UICC asbestos samples have also
been determined. The mean widths of the fibers of chrysotile A and B are smaller than those
of the amphibole fibers. This agrees well with the earlier results which showed the two
chrysotile samples to have a larger respirable fraction than the amphiboles.

Key Words : asbestos, standards, minerzlogy, X-ray diffractometry, chrysotile, antho-
phyllite, amosite, crocidolite
Nattonal Institute of Industrial Health

64 Norihiko KOHYAMA and Shizue KURIMORI
A Total Sample Preparation Method for the Measurement of Airborne
Asbestos and Other Fibers by Optical and Electron Microscopy
Industrial Health, 1996, 34, 185-203

Summary Abstract : A total sample preparation method utilizing one membrane filter .
for all or some of the measurements by phase contrast optical microscopy (PCM), optical mi-
croscopy (OM), dispersion staining polarized microscopy (DS/PLM), scanning electron
microscopy (SEM), and transmission electron microscopy (TEM), was developed in order to
evaluate alrborne asbestos and other mineral fibers comprehensively, including fiber number,
sizes and types, In various environmenis. This method consists of two alternate procedures :
parallel and serial preparation. The former uses different portions of a filter for each meas-
urement of PCM, OM, DS,/PLM, SEM and TEM. The latter uses a single {ilter portion for all
OM, SEM and SEM and TEM measurements by which the same area and same fibers on the
filter can be observed. This allows fiber numbers to be directly compared using these meas-
urements on the same filter area, and the fibers observed by OM can be also examined by
SEM and.”or TEM equipped with an energy dispersive X-ray spectrometer (EDX) to deter-
mine the types and precise sizes. Using this method, it was found that OM measurements
developed in this study can visualize thinner fibers than PCM measurements and make it eas-
ier to count fibers. We also found that currently used PCM measurement can detect fibers
thicker than about 0.4-0.5 £ m in diameter, This total sample preparation method can be used
not only for air samples, but alsc for liquid and biological tissue samples.

National Institute of Industrial Health
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65 Norihiko KOHYAMA, Yasushi SHINOHARA and Shizue KURIMORI
Content of Amphibole Asbestos in Commercial Chrysotile Asbestos
25th International Congress on Occupational Health, Stockholm, Sweden,
1996.

Summary This study intends to clarify the content and morphology of amphibole

asbeatos in commercial chrysotile asbestos.
Material and Method. About 40 samples of commercial chrysotile, imported from Canada,
South Africa, Zimbabwe, Russia, U. 8., Brazil, Greece, Italy, Australia to Japan, and UICC
chrysotile A and B were analyzed by X-ray diffractometry (XRD) without a digestion
treatent. Then, these chrysotile samples were treated by a strong acid (HC1) and an alkaline
(NaOH) solution to concentrate amphibole asbestos if contained. The remainders were also
examined by and analytical transmission electron microscopy (ATEM).

Many Kinds of non-fibrous minerals, such as brucite, magnetite, magnesite, dolomite,
calcite, pyroaurite, lizardite, talc and mica (phlogopite) were recognized as impurities by
XRD. Brucite was sometimes in high content, but the others were all small in content. As for
amphibole asbestos, anthophyllite and tremolite were recognized in some samples, but their
content were mostly under 1% (wt). The guantification of anthophyllite is sometimes difficult
when talc contains together, Using ATEM, these two minerals were discriminated. The quan-
titative limit of the XRD analysis for raw chrysotile samples was estimated as about 1%. By
the digestion treatment, the limit improved to ca. 0.01% or smaller. However, it was consid-
ered that XRD analysis for raw chrysotile samples (without digestion) is enough for the risk
evaluation of amphibole asbestos in chrysotile ashestos.

By the precise analysis of 40 commercial chrysotile samples, we revealed that most of
the commercial chrysotile asbestos were free from amphibole asbestos, but some contain
gmall amount of anthophyllite or tremolite, mostly under 1%. For the risk evaluation of com-
mercial chrysotile asbestes, XRD analysis for raw samples is enough.

National Institute of Industrial Health

66  Tsutomu OKUNO
A 100 mT-Class ELF Magnetic Field Exposure System for Cultured Cells
Ind. Health, Vol 34, 113-123, 1996

Summary We developed a system for exposure of cultured cells to extremely low fre-
quency (ELF) magnetic fields much stronger than those used in previous in vitro studies. The
system consists of an electromagnet, a commercial incubator with a custom-designed door
and a custom-designed shelf, and other components and exposes cells in the incubator to ELF
magnetic field. We confirmed that it has good performance characteristics in terms of field in-
tensity, field uniformity, waveform, field stability, temperature uniformity, and temperature
stability. Its features include: (1) strong ELTF magnetic fields (at most, 170 mTrus), (2) long-
term exposure (at least, 5.5 h), and (3) variable frequencies (10-100 Hz). This exposure system
ig expected to contribute significantly to research on possible hazards of ELF magnetic fields,
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67 Toshihiko MYOJO and Mitsumasa SUGIMOTO
Equivalent Diameter of Standard Quartz Dust Used as a Test Aerosol for
the Dust Respirator.
Industrial Health, vol.34, 217-225, 1996

Summary In the standard of the approval test for dust respirator certification, test
aerosols are defined as air containing quariz particles of 2 #m or smaller. However, it is well-
known that the filtration efficiency of air filters depends on the size of the test aerosol
particles. Alternative test aerosols containing submicron size particles will be studied for use
in future approval test of dust respirators. Before searching for alternatives, characterization
of currently-used quartz dust, e.g. information about size and electrostatic charge of the
aerosol particles, should be determined.

The currently-used approval test measures filtration efficiencies with a light scattering
photometer. The photometer gives overall aerosol concentration, while Aerodynamic Particle
Sizer (APS-33B, TSI Inc., St. Paul, U.S.A.) is able to give the number concentration for each
particle size based on the aerodynamic diameter ranging from 0.9 to 2.0 um. In this study,
equivalent diameter was defined as the diameter at which penetration has the same value when
measured by APS-33B and by light scattering photometer. The equivalent diameter for the ten
filter samples for dust respirator was around 1 g m, irrespective of neutralization of the test
aerosol.

National Institute of Industrial Health

68 Toshihiko MYOJO
Deposition of Fibrous Aerosol in a Mode! of a Human Lung Bifurcation
under Cyclic Flow Conditions.
Inhaled Particles VIII, Revised Final Programme and Abstracts, p63
26-30, August 1996, Cambridge, UK

Summary The deposition of aerosol particles in the lung during cyclic flow may differ
from the deposition during steady flow condition at the same time-averaged flow rate. Lung
deposition of fibrous aerosol was studied quantitatively at cyclic flow and steady flow condi-
tions.

A model of the third lung bifurcation with dimension based on the symmetric model A
of Weibel was used. A newly developed breathing simulator was attached to the bifurcating
tubes to generate cyclic flow. The simulator incorporated a slit/cam valve without piston/cyl-
inder or bellows. The fractions of fibers deposited under cyclic flow conditions (respiration
rate : 15 and 30 breaths/min) were compared with those under steady flow conditions. Glass
fibers that deposited on the daughter tubes and those escaped from the tubes were observed
under a scanning electron microscope (SEM) and they were divided into three fractions ac-
cording to their length i.e., 10-20 u m, 20-40 zm and 40-80 # m. The deposited fractions were
calculated for each length and diameter ranging from 1 to 2 zm.

The deposited fractions increased with fiber diameter, length and respiration rate. In
particular, deposited fractions of small diameter fibers were influenced markedly by the
length. The deposited fractions at 30 breaths/min were 1.4 to 1.7 times greater than those from
steady flow at the same time averaged flow rate.
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69 Setsuo MAEDA*, Yoshiharu YONEKAWA™* | Kazuo KANADA**, and
Yukio TAKAHASHI**
Vibrotactile TTS of Fingertip Vibratory Sensation from Hand-
Transmitted Vibration with the Same Equivalent Tool Vibration Levels
According to the JIS B 4900 Determination Method.
Industrial Health, 84, 257-266, 1996

Summary The purpose of this paper is to clarify the temporary threshold shifts in fin-
gertip vibratory sensation produced by hand-transmitted vibrations with the same equivalent
tool vibration levels according to the JIS B 4900 determination method. The JIS B 4900 stan-
dard is based on vibration exposure dose values. Therefore, despite the fact that the vibration
exposure pattern is varied the severity of vibration at the end of vibration exposure has the
same value if the eguivalent tool vibration level is unchanged. The experiment was conducted
using four kinds of hand-transmitted vibration patterns as stimuli. As a result, although the
vibrations transmitted to the hand by continuous vibration, intermittent vibration with short
pauses, intermittent vibration with long pauses, and repeated single bursts of vibration all
have the same equivalent tool vibration levels (equal vibration exposure dose value) according
to the JIS B 4900 determination method, the TTS following vibration exposure did not produce
the same value. Therefore, these results suggest that the determination methods of the JIS B
4800 standard are inadequate for describing the vibration exposure dose value,

"Department of Industrial Engineering, Faculty of Science and Technology, Kinki
University
**National Institute of Industrial Health

70  Yoshiharu YONEKAWA, Kazuo KANADA and Yukio TAKAHASHI
Human Response to Shock-Type Vibration on the Hand
Cetr. eur. J. Publ. Hith 4, No.1, 73-75, 1996

Summary Points of subjective equality between continuous vibration and shock-type
vibration (repeated vibration) were examined in hand-transmitted vibration to identify a ten-
dencies of human response to shock-type vibration (repeated vibration of a short duration).
The on time and off time of the repeated vibrations were changed from 10 ms to 5 s. Each ad-
justment involved a 10-second exposure to the repeated vibration and subsequent 10-second
exposure to the continuous vibration. The frequencies of the vibrations were 8 Hz, 16 Hz, 31.5
Hz and 100 Hz. The subjective magnitude of the shock-type vibrations (repeated vibrations)
decreased with an increase in the off time and a decrease in the on time of the repeated vibra-
tions. The results of this experiment were compared with calculated r.m.s. valuse, r.m.q.
values and other quantities. R.M.S. values underestimated the repeated vibration and r.m.q.
values overestimated the vibration compared with human responses.
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71  Yoshtharu YONEKAWA®, Kazuo KANADA*, Yukio TAKAHASHI*, and
Setsuo MAEDA™* .
Measurement and Analysis of the Vibration of Hand-held Tools
Proceedings of Inter-noise 96, 1737-1742, 1996

Summary Measurement and analysis of vibrations generated by hand-held tools were
conducted to clarify their frequency characteristics. Some of the percussive tools, such as im-
pact wrenches and pavement breakers have shock-type or high-frequency vibrations over 1
KHz. Unweighted acceleration values with a wide band filter (4 Hz-3.2 KHz) showed larger lev-
els by approximately 10 dB than those with a narrow band filter (8 Hz-1.25 KHz). High-
frequency vibrations are believed to cause neurological disturbances. Weighting curves are to
be revised so as to have a relevant dose-response relationship between vibration diseases and
high-frequency vibration

“National Institute of Industrial Health
**Department of Industrial Engineering
Faculty of Science and Technology, Kinki University

72  Yoshiharu YONEKAWA, Kazuo KANADA, and Yukio TAKAHASH]
Measurement System for Vibration Power in the Hand-arm system
Proceedings of the Japan Informal Group Meeting on Human Response to
Vibration 156-159, 1996

Summary A measurement system for vibration power is built into the hand-arm sys-
tem. Vibration power is a product of vibration force and vibration velocity. Force pickups and
vibration acceleration pickups are installed in the model handle to measure vibration force
and vibration velocity in the palm and fingers converted from vibration acceleration. Finally,
it can be used to measure the dynamic power absorbed in the palm and fingers in terms of the
product of vibration acceleration and vibration velocity in the X Y and X directions.
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73  Takeshi IWASAKI and Jun OJIMA
Friction Loss in Straight Pipes of Unplasticized Polyvinyl Chloride
Industrial Health, Vol. 34, 245-256, 1996

Summary In order to design proper ductwork for a local exhaust system, airflow
characteristics were investigated in straight pipes of unplasticized polyvinyl chioride (PV(C).
A linear decrease in static pressure was obsered downstream at points from the opening of
the VU pipes (JIS K 6741) located at distances greater than 10 times the pipe diameter, for ve-
locities ranging between 10.18-36.91 m/s. Roughness inside pipes with small diameters was
found to be 0.0042-0.0056 mm and the friction factor was calculated on the basis of Colebrook’s
equation for an airflow transition zone. An extended friction chart was then constructed on
the basis of the roughness value and the friction factor. This chart can be applied when de-
signing a local exhaust system with the ducts of diameters ranging from 40 to 900 mm. The
friction loss of the PVC pipe was found to be approximately 2/3 of that of a galvanized steel
pipe.
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74 Takeshi IWASAKI and Jun OJIMA
Pressure Loss in Elbow Pipes of Unplasticized Polyvinyl Chloride

Industrial Health, Vol. 34, 389-401

Summary In the ductwork of local exhaust systems, 90°elbow pipes (JIS K 6739) are
commonly used to alter the direction of airflow, thus, are important components of polyvinyl
chloride (PVC) ducts. Pressure loss in 90°PVC elbow pipes was investigated by measuring
static pressure, and the characteristics of airflow was determined. First, a linear decrease in
static pressure was observed at points of the downstream side beyond a distance of 10 times
the diameter (10d) from the flanged round opening of the smooth VU ducts (JIS K 6741). The
linear decrease was also observed at points of the downstream side located at distances of
greater than 30d from the elbow pipe. Coefficients of loss in the PVC elbow pipes were found
to be constant for the Reynold’s numbers ranging from 3.38X10* to 5.96 X 10° for all diameters
examined, and a chart of pressure loss was constructed with these coefficients. The coeffl-
cients of loss in PVC elbow pipes were not equivalent to those of metal stamped elbows for
any R/d. However, the differences in the coefficients between the metal stamped elbow and the
PVC elbow were smaller with larger R/d values.
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75  Takeshi IWASAKI and Jun OJIMA
Design of a Circular Slot Hood for a ILocal Exhaust System and its
Application to a Mixing Process for Fine Particles and Organic Solvents
Industrial Health, Vol. 35, 135-142, 1997

Summary The characteristics of airflow (pressure loss and entry loss factor) were
measured around a circular slot hood for its application to a local exhaust system. Centerline
velocity, defined as the ratio of air velocity on the centerline of the siot hood to average slot
face velocity, was found to be independent of the airflow rate. The relationship between the
centerline velocity and the ratio of centerline distance to slot width was also found to be inde-
pendent of the slot size. The empirical centerline velocity equation for the circular slot hood
was thus constructed to design the local exhaust system. Recommended values for airflow
rate into the circular slot hood and the average slot face velocity were found to be 20.14 i
/min and 8.55 m/sec, respectively. The optimum air velocity at a capture point was also found
to be 5% of the average slot face velocity, i. e. 0.43 m/sec, and the effective ventilation with the
hood was achieved with these values. The local exhaust system with the circular slot hood was
installed for a mixing process of fine particles and organic solvents in a magnetic coating
works. The effectiveness of the circular siot hood was confirmed by measuring the concentra-
tions. of airborne particles and vapors before and during the operation of the local exhaust
system.
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76  Jun OJIMA
Estimation of size distribution of quartz dust samples
by infrared spectrometry

BUNSEKI KAGAKU, Vol. 45, No.11, 999-1004, 1996

Summary To evaluate air contamination of living and working environments with
dust, information on particle size of the dust is essentially needed. Therefore, a convenient
method to determine particle size distribution is valuable for an assesment of pollution. In this
study, an infrared spectrometry was applied to measuring particle size distribution of quartz
dust. The estimation of size distribution is based on dependence of infrared absorbance on the
particle size of sample dust. Application of multiple regression analysis allowed calculation of
the particle sizes with a vector of the absorbance peaks and regression coefficients. The par-
ticle size distribution was gotten as a vector of cumulative weight percent. The particle size
distribution of standard quartz determined by the infrared method was in good agreement
with that of the same quartz sample determined by a centrifugal particle size analyzer, and
the validity of this method was proved.
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