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COWERCHES NS ELRETH S, TEROERIMECEET 50T, BEN
ENOBRABETS S, (2) FANHE | SHH L 58Ok, & oNRROREHIK
v ACGTH o) & 2o7c b Bie > T d ) F & CRIEEY ACGIH it 3 i 28
BT B FESABEL B, (1) REILTHREEDRE 2%, 2L CLERE0REYE
ROREE R REL, WEEYPERTS 2B L TV S,

PRI

L

2. ARRED B-2o0T0TY Y OSRERE
A K OE G- oWOB T
AR (=R FEGT, Cd OBERBOWNEOLDI, 1ZD-3Frs/m7 Yy
ORERSBEE fadiz, S
A A2 Cd &5 370 mg A REC 7 LU ETHEHCIREG- L, Ebic v AT A Vit 28 ZER
BHELT, BEERELRIEI S, TORYHED, A2 mR7 1(m wocutoff 6,000
~8,000) #HWCHEFL, 73 2w UM-2 TE#EHE, Sephadex G100 'L Sephadex G.75
WX B kT ot AR L THEOSEESEEEMRL, DE-B2 vtae—RAW S
ADAA VIR Y v = ME LD GRIRT 0%y 200 E4EME LR, 1 0E TR
11,000 T, ik 20,000 BB TH S = &A% Slab BEIKINC Lo Thoots, MBI o
7 i SR OEEND, WER St res e N TED, BFTE% 5 Retinol bind.
ing protein & Bbh s, - S . ‘ . )
EOXOSELTHBRIEAR B 2ad a7V wkvC, RIS OB 4% fFR 4T dH
%o ' -



25. BEYIOREMEFO - VRIRTY LI 0

AN E -/ 8 OB OF
. M T I CRERBM T RATZERT)
IRTERIC R TA = 2L FAD Bt 7 r 7 )y (BrMG) HMKE L 57 o1 57
Ty e WEMLL, T HYYAORE IO MG IEFEORE LRSI - & 2
Lizo S9EEIAEOY LIS DT = 7 4 FAFITEE VR RIA i Ko T REFINT
DB B E D PE T, , _

Bt AR A% 2 VL, 7y a A En, SO Y AT =Ty b,

axyv—Fky b, 2V V2, 22U AFL, VL, A=A -!ff'b, .::k VN,
TAFHFEALT, ThbOMHEREDWCTHERT 2. _
CBEMEE 2 ORBERM T SEEEINIC cross reactivity 23 B4%, Vo T & DR
IR LTHL cross reactivity AU & A ER@ bhicaol, L LABFOLNTHE ME
bek‘l%@ cross reactivity ME¥ D TE, ELBOMABSEZ » bis LUV HFiICH
LTk, & B cross reactivity 24MEDo7,

- (35 55 [ H ARt b3 4 200 TRED

26. A OFFRAVIHTEHIES O— Uk
koK O BN B OB OFM R M
54 o B IE* CRIERT - MR
MBD A 2 v Ft R VHTHROBIOIDIC, B2 n- sHERREL, -ofitEeE
R B~ :
- Cd BT 4 = K - s Az —E5EEM (CA-CHL) X b, Sephadex G-75 K X%
4 3Bk DEAE-Sephadex A25 #JHnT A & mov i (v (MT) RFEL, MT-1 &
MT=2 2%, MT-2 i X b L BALB/c =7 ADEHRE NS-1 23V =F1 v
)z - X OREEE, M7 F - ERAfER L. RRUGESHE Cd-CHL ©
MT-1 & MT=2 2% E}> L= Enzyme-linked immunosorbent assay (ELISA) % FuwT
BIRL, BRERY SO L, 4R/HOMZ p— v HiEEPFWTE 17U P2k,
HHEOBIEOIF MT 5 X UBER MT %#HiE L T2 ELISA kX b, 4FoHise—v
Rtk FhENEEOEIE Y b2 CEHRH &R, Chb4Ho Mot lh,
Cd*-CHL k=7 A0 MT ofFREZMATS o L0 Lol
(85 55 [F H AR (b2« 2 TRE)



2]. BHENEEPECEEECTOAYAFFRAVORA
NOR R OE-R FE S

BRI F 37 4 (CA) LIRRO X 5 BB ERESBIEW Tl RERB LT
Wi« OSBIC X HEENFEOBRENTHEIN S, R4l e » OREMar AT«
D&EBOBEEIHMAITL LHEE, &R TIMBOSRERIETHEE A 8 eFd 21 v (M
T) OEENPHETMNORBELY 550 EI TN THCLEHELCWS, FTFREARER
HEGREMLT B0, £ b Hela Mifefiv Cd i L 2 HIERBRY MT BT 5
WEE ok HERE 1ppm © Cd &k icEo MT ~o Cd BEHIE 2 F H ¥ Tl
I Lico —F, BRC v o ORE3 e : Ay T L MT doBEERER X>THl
SE Lo, MT &g Cd gk 8 B Hin RAMEC B LMD L, ¥~ 780 MT
AR0E 0.1ppm @ Cd BELSHE SR, 2opm TRIFEFN i, ZOfMEBORED Cd T
2 B4 OB SR MR R, MT SRGED THMerhaTaoE s b
5B ERRLTVD, CORRERE LTSHEE<«DRBEOHEEL MT—REFEEIDOWTH
Hi, ERPEmcEI LR MT OBRNAIE 2 Ch boEkELY TFacE 50E
ERERLTWS PETH B,

(55 55 [ Fl A b )

28. &£ MEBHMCHIIEREBRERO A F O F SR FEO BRI
NOROE KR WOE &

1

R AR ESBICTT BIERD [ & b5 <& 4 & rFF 5 v (MT) O
v BT 2 & LS IEEC KT 5 M4 e BBRPIe LT 3 LTRELEbh b, Ok
B4 e FE¥ Held #ila—# F 174 (CA) o FAS%FVTEOBBRTE2T 2%,

bR 1ppm @ Cd 5% 5k, MT &ae e SIRTER MT-mRNA 238503
BTl AR i, RSN A Cd Ldkichi, MT-mRNA Hicn+ 5 B8
Afze 10M D 7 m~%F < 3 F (CH) i3 Hela MIBEIOBEARY 95 %0\ HEET 5, CH
% Cd tticfilcy 2 Ch MT-mRNA ARGIBE SR, L LA Cd Hiho 2 fFEET
Wnltce Fhe lpg/me ©7F 757 ~f vy DoREEL ) h RNA R &BAET 5L Cd
k2 MT-mRNA OFEISEalEd i, B EDE, Clicks MT ofa I MT
%2 — 45 MT-mRNA OEFE LA THAHIENTE D, ¥LroFEcELSaRILET
fnz &&TL(M69Miki%MTnRNA@@%%ﬁ%@NWnﬂNA@ﬁ&D%k%
L3 A EAORRMEE SN LR TES,

- (Biochem, J. #FTE)



29. b MERMBCHENENE XS AFF KA VO
AR EOW-NREToRARE D

A ZeFdRty MTY A F v A (C) 2 UoLT 54« O EESROMBTH
LTHEHEZBRTCHEATH D, LOMBPRELMITT S T ERERRTERT TR
KT B E BB OMIORML B U CRBOTH, FHRASSVRIBRCEISLoLEL
bl * , . |

o EBb bR MT i 28k ShTv e, BB Cd #4 Loy
A DBBRR O Y DA LD 5o MT SFERED T 5, SEaARCERLE
kb Hela #iliaic Cd #4232 L L hARERS Cd HEERAIL OV TOFHTET
Ofc, RO 2 ppm © Cd R Ik fotk 40 BEREDR LR ML S A FRi Lo T
Bt Cd HAREOE—~ 72 ERA A VER I/ o~ b /7 74 —R IV GETH L 470
L foRinaMmicshie. Th bRBERTRC 7 ¢ /BoofMfBRIAbVLTRHL MT T
BBHEELBR, Ll SHOBY LAY =T VEOTEELY MR L, 20k 57 MT
OHEHENARREACOARRERZ WO HER ED X 5 ILEHRAD B 00, SHEEM LT
{FETHS,

(FIA&SEE S 103 FERTATE)

30. YURAYOFF RS v-mRNA ORY
NOAE WA R E B

Brizsr— ALt b MT—@ET 2 A TMEFEO £ FFF O MT-mRNA 2H#H3
Briiwkh MT #BSET2BEBTHEORMRAL R b v ARBOMECFE T % "t
ERALIIELTC D, & F MT—RETOHERII LA B E LTo MT-mRNA D5
MARBETHHH, b OERHIET (Wi, £ OMBEET S mRNA BEERoBRRIL
L TH B, FORDIEERE L X 5ic MT-mRNA 0FEL4%BCHR L5, <
7 AR Cd %5 LTS 5 mRNA %2 #5A% Fy, MT-mRNA D> & i
P& vl : o . :
= Ak 1mg/kg ©.Cd MRS 6 RMEWCERL, IFAH - S LA#® &
RNA %7« /= ndhiiic X oTHE%k, 2o RNA % poly (A) %¥o RNA 20 2:&IRE
AT A4 YT (T) A r—~ANF AL TS mRNA %18, flio RNA DEA%
B ¢todh, ZOAT v AL 2EL hETAENH Ok, B hhics mRNA %3 = KA
MO IO THETHE T v b © MT-mRNA &R UHERI 4S oFfike MT-mRNA
PEHBILENTER, ThHLOERND, b MEFEMEE 5 < 10°~10° MAF L SEED



MT:mRNA 238 5h 5 THSH 5 & FHTE s
(Tox. Appl. Pharmacol. $E5F7E)

. BEbAFTOAFFRA VRIEFEINRBLULBEENER DS
BT R b L KB D TR
AR OB-R R E B
L = JE* (VA e =— 0P

%%&ﬁFstam)%Kﬁ&z@%%ﬁﬁﬁmﬁﬁ¢%&,#%ﬁﬂﬂﬁh%m%mm
ELEC A B IS E LT A 2 rF 424 v (MT) SGRAED 2 & bhT Wb, ¥4
LB L IMBRAEA DA F LAR L DTS MT 2BEIAD, RA3Mc0sBhEos
HRE, ¢BERFUOMAZOME, FEREAs0A | v ARBOERLOLSOREE LT
MT %FIHT 5 & e# %, MT OMBEEELHBLCEL, oL L EICiD, L O
W, EREsOBBNET SRk TH D MT RET V7o MT mRNA D#fiisky i
T, MT ETORMEERI TS, ‘

e MT tEF B0 Baieis Lo MT-mRNA oRlsyffoi, 1ppm @ Cd &
10*M o 2 o ~Fo 3 FicBEP Lz e M ihdé Hela #ifgk b4 RNA 2L, 771 =
FAa—rr= 77 —RO a B ARERE L ) MT mRNA 2 #/. Z O mRNA
%8B X LT in vitro CEHHRY DNA &MWL, 75 & ¢ ¥ DBR328 & #& LBAIBH
A Ui, BECRBOEOHRNE, MT—EEIFE Gt 7 ¢ — v OBREERTOTW B,

(4 55 [B] kA AL e - 45 6 Bl HoR A T M R 9)



32, A9 AFFRA VORI EEEFTIEHRARTF FOH FI D AEDOHKE

BUHE N RER- ARNES B 0
W SR R A SR CULEA - B

AR BFFFA VEEGRTESBE LM ES LI EBEHL LT 52, COMVFEA
NOBBEERRD I A 2 254 34 v O—KEEMFEINC A bh % Cys-Cys-Ser-Cys D
B o~ 75 I (HAOH) &KL, %0H F IV ALOBEOMS LEEH—F a7/
7 7 OB & IR L DI~ FRRUL v AT 4 vk 3 ER OSSR E D
R BBH<FFF (Tri-GSH (7-Glu-Cys-Gly-)s) AWML, TOH F 174 LnfiaeH
UM Ltco DRSS Tri-GSH 12 F § v & &I ARAMIM 4ok 17 D 454 BB Ty,
HAOH {37 V3 wa & 1 ¢ 1k EDRE L HBERC, $7oh V19 28R T X 5ol
BTHGAA TWB I ERGDl, A F eFtid vitkwThERBYHRMNCHEAT DI
OREEREE o T VB EFHERS, EihbORFFFRT 794 3 VU FALOFdkR
Ml 5 MRS T B Y AT RIIET SR BS bh, A g Fd R
v OSSR BB T SRR ORI AR 0TV B © L SR Sk, Rk LT 0B
DRE ZRDWT 007 I FORCAEOSRHD Sivk ot

(45 55 Il B AR 42 0)

%.x9n§¢$47®§ﬁﬁﬁ%ﬁﬁ
WO oM B OB TR N OIEDRD
HMg ME g5 YRR BRI |

FEHBREEAMOGNIZEA LLBRCBCERBC SR EE IR S SRHER AL A
& wFokA S vIRESBEET 5 Ao ENSE L LTHERSA TS, RFRETR A
Fusd i A VI ARKROA F v D Lo BERIFENT 5 T 5 0B LR
MR % T Bk R Bicth, A& rFd a4 vAILLOREE T 4 vieiliild 2560
MR T, ‘ ‘

SIS E AL F I v AR E LA~ AL Ty FOIFL VABRLA X rFd TS
vOFE Lok v, ThbERETRIEK (0H7. 0~7.5) K SHE0H F v Ak
WIRDA 7 vk, BHPCHBA A v LTHDHEE, AV Iivs, KEOROLOED
AT ) —F 4o PAN ) w Bl e FAF v D.C H-F 0757 4 —TCEBD
foo EOMK, EHHEEIC L VB BRI A X v F:A RS il bhich F Iy aAORES%
PR EE S CHEMNEREIL, ¥h VIivagsck vBohicd bk, 4w
AR ERMCRIET 5 2 0G0k, COMRLY, RGHETRSRY A 5 esd R



y@é%ﬂ?ﬁﬁﬁ@%ﬁ%ﬁtﬁ%ﬁf%%w%ﬁ<%é&%£55 _ e

M, SRATTASIARBICEE LTSI AE /ﬁm®¢ mﬁﬁ

TP EEE m R s
FON R RS S

SHliB B 6l 7 = ARRAREE LT v F TR = 75 A ty (Cp) D L4
DAk Bt (FHA 56 fRIEFR), < @tiﬂ“*“’ﬁ‘]“rf%wﬁ%é%??é !E.’EI‘J'C* Crér R AR (12,6 mg/
m? Efch 7.3mg/m®, 6 R 1 ERE) o, I, F, LR LIUMOREER s = AL,
Cri*+ 4 (2meske, S. C) OEN b ERIEBRH L, ¥, WRARCRIMERIRES,
RS CILMBEAREE & Cp EMEY T hEHHIE Ui, C

W ATECIL MR © BAD S Shicdd, EA TR E & Cp ik b B bR X
Feiote, Ein, MAFECIE, Wi 7 m Ao Hho 10~20/50 BIRE THhohl,
oz r A BERERFORS O~ UTFTThH o,

Cp MIFTHEMEND MR v 2 THBH, LML 7 v oAt s Cp oY
MRS T 5 7 v AOBEC X 2 HOTHRL, Moy T 2222088240 CHD
CEEFRUTVD. M Cp WY LR 2w 5M0RFROVTRSERFNTATFETH
:60, N ' : ' ! '

(% 55 @ HAERAAE ¥4 (1983))



3B, A/ BLATTAVILBRAS Yy MoBITRERUERSROTEE

BRBEAK-ARM I E  IEH-EBGIT
FO fE R A E (B RKEE)
i # = a=7 8 VA (12,6 mg/m® F7t 7.3 me/m?, 68, 1E) REHOMES L
RO 7 = 4, #, Bk X OEoB R #H .
7 e AREEMCRbE L, Kl 1T, B LolEThol, Bl 2 = 2R1ENL, Lo
B D 7 v AYSEAMRIGEC/E T T3 DR L, REK EF-3 B E M T L,
SO 7 v AREHRET Lice 1T, LE X CMOSRERCL MBI 24 Lich, B
TIMETF Uk MIEROGIL 7 » AREEHRM A en’, SRS T ROPMITInET, 1
1 EEHBC IR MR T R E IR B R Lo TH 0T
IEERMLEELY, 7 = ABRBBIFCR AL, i, B, 0% IUMTEET Lice ST
ALy, BT L.
SEOEHRTHL, 7R AREC Y DA EMES B A RN SN e B R T L B
MOt o ORISR OWTIL. FIE RO T 5,

R SIS AR SRR R
36. YALATTAJILOBRAKE L)
— ARG & ML |
A M OE - & R M KR E B
/I P R

=T RS ADREE, LORLLS % E Y = A8 ) UV IEKE B&F 575 1 ¥ —THH
L, JREGICHE TS s L ERN T 2582 Fv o ‘
EEAEML SD RAEES » b 200%%, 1ESor —ORART, REF v v =PIT 6 B,
&G TR A STz, : ‘ o o
CHRBRT IS bR R ok B A 3T O TR, B T MMAD : 2.0 pm: (o ¢
1.8), Cr g 12.6 meg/m®, &5 2¥fk MMAD : 1,6 pm' (0g :.2;1), Cr ¥R : 7.3 mg/m?,
3 MMADR: 1.8pm (og:1.9), Cr % : 16.9meg/m® CThHbH,
PR ARSE 6 IFMMEEEE, Ehi iR L, 60°C THiREER X thi\:ﬁ{r&hﬁi‘ﬁ{cﬂ
fEkSEE e L W BRKIL L, WYY — = v EFE¥ < ERC Cr B2 LCiPiia e R
B, Ty b OREEHE Sy v~ Cr B X DI L, FOERL, HIMT85%, &
QWMTT.4%, HIWL2HBTH DN,



37. JRLZFOVILORASER®@ v -
— 7oAz FaVILDEEEH—

koM oW OM-H K B KB T k&

# I o (*ﬂ&"-%k%)
ﬁnA:?n/»%Aﬁ@%%k&%%ﬁﬁi%ﬁbf 7;&«%&ﬁ%?ﬁoto
£ OFER, JRLIReh SOD HEDET 5 L0 bivlkest, X OBEE, Cd, Pb, Sb 75 X OfF
CBEEORBECENTHR I Arotk, Thibd, ﬁﬁﬁh@V@ﬁT@ﬁ#%%f 7w
A& BFRMIRARGEOZALL, FRMRAD~E 7 2 &y DUGHBOEINTES hiz,
@Bk B SOD DA{tiks e h EENR L 0T, LOREY, SBROMET, A>T<5d
D LB B RAL B D 0B 5. Cd, Pb, Sb, Zn /e £1%, SOD TR, IR

HETHBY,

1) FF 8 A - ARAM - 3 (1982)
Arch. Toxicol, 49, 215-225.

38. x%nmﬂﬂﬁvjbwﬁﬁ EEUXAQEEkﬁ?%H%(M)
—& fuﬂggﬁ‘— o
E W OTAB-E B
EEFMNEOBHFMO—HLE LT, i HREMBEERT » 10 F LAERE
PRS- L, B - MR — 25 47 ) AANDREETI, 4EREA Sk (MM
C) #ebdh L ERIE - MY A AL E OBURA RSk, BEBL 15,5, 1.65 mg MMC/Kg f
Ex 2 ATH%5. 1.65me/ky REBOIIER - %8 ) KACEEAR DRI Dk, 5mg/
kgﬁfu?ﬁm&zmﬁaamn;1mmmg&5ﬁfm IR S e AR B D A i B0 & 3
BRI — 5 F 4+ 7 v U K {40 DI A %hm = O ERRER U AA&H@@#@@&%M&

WA BB I L7 T % e 3388 Lz,

Industrial Health, 20 (1982) 55-65.
(% 9 [ A ZBERIE L AR Sr, 75 12 0] B AR - AR S5 A ST )



39, ¥FIKBRESy POEBESSCARENRY ~HTF 4T VU XA

OREECHT S hEKRE (1D '

OB OEAEN K O OB

T - BB ORI B MIENE DL £ 7 7k (MMO) PR 1e & 5 M F%s
FOHBEBREY —AF 17 v ) K A~OBEE BN Ui, 5T 15me/kgx 2 HT
o SERY X NGRS D LT B0, BG4 35 0 M N
O 85 % E CEET D, —7F Spontaneous locomotor activity VX Abi&%—[ﬁ S AE T L,
%%@@@#%5ﬁ,ﬁ%moﬁ?@& H65 B2 CHEH LI, ChbOBELNE) XA
ﬁ&HD@?%@Lﬁbfﬁﬁ&ﬁ%%ﬁb?ﬁ%@ﬁm@ﬂ@ﬁﬁﬁfkbuk%beb
%cLtmofﬁﬂ%ﬁbkuE@ﬁ%#%%bfm%%@kﬁ%éh%o

0. T5RY—ERES v NEOTBPNEL
OB ¥ T ARE A &
B s T CELARMLR)

NO, DIf ASHUE L BIRAE & ShlisEn ey, INEERIEROBRHBIS LT
B EHL DRT B, MRBEOHEZLY b 5 A B L WERMEOLL & OBBEL
Broblc, =7 A% —CREEDT » MY, TEREOHBIEEC L b, Klie XU
B S AR L, S

oAk~ 0.8me/0. 25 mb REKEEAL, 48HSIG, 22 AKONVE, WHO7 7
4 /*j’JH, R & Lo BB, H E, =5 AFH - 7 /9‘:‘ V% /2}{&@,, E’éﬁﬂﬁl’ﬁibi
Ry=ulp 2F=bm7ns—n, U A, Eﬁkam;%%ﬁﬂﬁﬁ%%@%ﬁoto

w5 R — AU A8 WEREC, RS & ORI C I - WML, SRR b~ 2
87y — o ORIERD, WRBORAGEY 55, WilsE, R, W/ o
JFERTE ML L, RIEROEENCBERENCE Ao TR D, BT S MR
DRtk & B REIPH, BEREORIENTER S hic,

WG 22 BT MRS AN LIS INE b, ATk Bab e, BRRAHED
BT £, TR DT AATED SR B2, THATHERAE RIS, TR
EIEH @ b OBEHARE -,



41, T3R5 —EHRES v FOBEEE i RS

B sk, Tk CEvAREERD
wOE OB fARE AR

BHRGRET COBMBECH L, DMz High risk WF & mawigdnsh, S-HE
BIROMERRI L, EUAEEBT F ARG COTFERNSLBEBE ZND, Fv FPEEVT, =
FAE ~HEAR L BHIGIEEF AR B L, e MBS RE Lic,

T B 7 AL —, 0.75me/0.25mé #EAL (EB), BE® ERAREA LR
B (CR) L 63~66 HE Hl Lic, : S

MASAE (ARMFERHRY) 11, TLC, FRC, RV, FRC/TLC pER-CAS L, VD/
TLC, Vmax-50 % TLC/TLC »#Ricilil Lizce V/P oM % Cst &3 58, Cst/
TLC mikFE TRV ERBR Bhi, ; :

fiifges: (EEREPFEY) EML T, ERc AR IES S T, ISt L < iEL,
IMBEDTHSS, WiHkds X OKREE DA DIRE S X DRy BWntent, B F kL I oifiRc
L0, WEOEEICRELH Ok, MELNZ AP/ NERFIEL ELU LTS Y, HEE
ETNELTRUTHDBEEL DR, -

(Bt : 17 23 RS IHRESR)

42. AME#EFRIB L A O XIER/NGH (V)
ROB RPN E B-W KB F

CAMG, NintASOMBEEITERDO ATTRBC OV T, XEBMHIC X 2 W5 U A 05
WafT2TER, 257 1 v @R OETBHEBENL, +7 70 VTR, Hillle7 A
A MR EN, RO 2 REFYLTRIMEET, AELFA0C & s ok, ThEH>
feabic, BERFGINER, A v R & AHIREEIC X B AR 6 LI e T ot

7 A & T A SO, 45 7 4 o R O —E kA B L, 1,000
~2,000 A BOMKTRRET I OBHF L, <57 1 VHIH OERKI—» — AHRHEED
W & e MR L

73y e RT O HMATEAET R B RS T TS ok, phagosome % resi-
dual body SHHEM ORITIRIE, SHaAOBRET, MERAROM 0N T SomyERE
B, 7= ST o~ ADTER, 7 R AKELHTORT O MIBRIG s £ O HR T 5o
oo H—A v EIRENY R E TR S i O ERNFCRT R CH 5,

(F5% : 55 56 5] H ApE i o)
FEdIReE, 24 (6, 1082
HTEREEE, 17 (3), 1983



43, TARZ MERCACERERBEMEOCBRRE® -

MILEE - REET KR T BB
W B IR B ONE IR

AR, HEFEBCET D7 AR P OEGAFTRELIEB LA ET, 7ASAFREO
EANEEYE D10 ORISR R HIVE LT3, REEL, BE2rFR7 ANA M
MZ A DL L IiRE « % 0B K 4eR (TBLB) T bh s B ME o etz
SFBTEM (AEM) THEET 5 HBC ML T, FoeRE XMkt (Bronchoalveolar
lavage : BAL) Bpta ot iR L 707, '

‘1. TBLB % #0850 « S, TCRPEREREDIDY, I URRREY 270
T\ B, BEEE TH L EASRRS N, SWERITEEEERE SR TS 5.

2. BAL ¥aMi-07-FFEEY « SFXHEORE T, TBLB & &b BAL R Thha
I Dl 0T ic, BAL X DHIERO < 4 87 7 —2 R U VoSiRE DL ISR HOR
EATETHHE Ehb, HEACTEIAERET A-A bE, BAL TENUEETHIL
Y RBEROTRAFENTE B EEL LIS, T, BAL MHREIRShic&g
th (7 ASA MME) &7 ASA MEMEARE  ERETARHO, BEHEBRE Ao 38D
FEEHER LE. (1) coFEDS b ENCKETT 1 HERE., REREREORERI
ETES, (2 REREAZCOWTE, %0 TBLB ¥TH R TE fdt, BAL
¥ih TBLB ¥ 9 2 e BEMARRBREORMENTE S & L2V L, @48, 0
BAL MoBE TR S 5T bhs BAZRS DK, ThTb—RERARELTN3
7 AR MR ERCRB B, L ERS 5, '

AR BT R THIBERE | 55 TR A&, No. 18, p. 161~163 (1981)
Flk. No.22, p.174~176 {1982)

L. No. 25, p.182~184 (1983)

S (BRI | 4RD0ReE, AAREZEISE B73 R20-4, p. 34~40 (1981)

2 20 EEEES AL 2 (1981, A1 =) ‘

5 55 [ F AE A Y (1982, A7)

B o e



4, TARZMICADOBRELEBREEFTEECOOT
gl WEF R .

TANAMBLACENAYDOSZFRMALHETSHLH, BEYEY B CABEREERR
THEBHESERRL bR Tty X, HABGERRRC ST 2 RaERTE Rk v T
o, BERAT AT 5000, BEERERTWE30b55, REEL, 7 2A~A b
£% 1B BEIROWME L RE GREHEIEE OB TIEL o7,

TANALELTE, UICC 029 Y 24 LARUB, 7294 1, 78 ¥4 L&
7‘_0 ﬁﬁ@%m@t&bw‘%ﬁa LTk, 7K, ‘)f'f R~ R, bFH*"‘)EJmﬁ%’ MEM Hrg#% fi\»
o f“ﬁ!ﬁ%%ﬁ@#ﬁ"w:mz /A=Y @Hﬁ*zgmﬁiﬁm. 7 ARA DD E?IEP_J:O'C%TEI’I
D, EORIT @%@ﬁﬁk;of%tﬁ BELTD bhic, BHELTL 2ESE L, Cr, Ni,
Mn, Fe, Mg, Si %CH5, —TTHHHIT In AEER TV A BERBALEEN s 1 v &
4»A BRUZ Ry 54 bklofﬂ%é‘ﬂ% z"‘*ﬁ&itm In ®LBLT D, ‘

MEM HEBIC & 57 2~ A b IRE-C FM3A Mfak %35 &ﬁﬂﬂaiﬁéﬁabamﬁnm«r
TSR B &, Bk b7y ﬂffﬂ/Bz’*b‘i?ﬁk’ HREGEREBRESBD Dhiz. BF
Sl DICFEMER & P AREHEY - OB oW TR S 5 FETE S,

45, R7 U L AMBEEREORBOEREROREKLCOOT (20 3)
Mo ORET 8Ok W '
Ak CE W CHBRIAEESREE 2 AR

ATV VARBHIERE, €A, 4V EOREWERCIARERET B, Chbic
BRI LT B (PR ORNIMBA EIROH AT DV CRAT 55 REEH S i LTRE 21T
T %,

HESEEE D uﬁﬁ“ﬂi RHERSEE (444’%) D FRA L Ik E&ﬁ%@%éﬁiﬁ‘% tﬂ’ﬁﬁ%ﬁ.@-ﬁﬁx aberrant
metaphase, break, exchange RBWTRBE LBEHARBCE~EFRCE DM, &E
[E OFE TIL, aberrant metaphase, chromatid gap, isochromatid gap OB R
& LIIHMEEREMITORER (20 ) 0ThbE X THERCE Dk, X, Wikt ik
T (SCE) HETIX, BAT2WTHRSE BETOEERALRDS, £HE LTRiiEED
REMREBEIFLOFEEE FHER LI, N ‘ N L

FEFEORETRE Shic 47 ROREHhE b oG BMIANT0 %% 2 25 2 KOs
W, 2435, KIMRIEREO X-7 v w7 vl S h, 6XY/4TXXY e 7 vh%
XA L,

AT v U ANERREE ORMINEM SR O RGN ER L LTR, AL LTEDL S
EET 2 0SBIBE L CHERZT S FETH 5,



46, F4—ELZ VU vEROVEEED - R
FWMEREBRORERCDNT

BOESET - R B L WA - PR
Gk B ALEE CTERASESIRE 2 WD

Fq—EAz Uy X D SR BRTRWER, Bk B RIEERR TR
BETIE, WABM RN O kR E S HAsR (SCR) BEOHMNE 0 & k- THIHE
SRTVBHDTT 4 — L=y oy DR L RERF 5T 5 RBOBERE LT 5 L3k,
= BB IEEE ORISR ESR O SCE B & B FRIC DU TIRE R 1T 07, .
BRE L LTk, BUAD BESHERE - MARBBREYNET 2 L3, BLATOD
~y () ey v OER LT | ' B '
Yuts R TN RSB BT 25 T, ERERITY 1L 6 £ THofk, hbIiFRE
DAY MW EIRD SCE FEIEFIRE LR LMo sE (BF204) oXxhi b
d PR IWT, EFEGERNLRT 2R RE N0t R, ShbofEfEoRE
EORDEEI B B lehote, M, SEMENCTEET T FETS D,

(5 56 [ |5 A= EEREATH: 2F 2R

47, RyJbrUHDOU FOBARE (1D
B — B-F A R BE-%E @ 8§ —
Fr A& R OSkE (MREEA)

Sy h oy ze Y F(BTC) B, &0, BEHERTC Y VRERIROHE ORIFHE
IR B L, BEORLK L BEOBEMORSARENOL TV 2 REHE T TL I
s S, #oEESL 2-acethylaminofluorene % 1, 2-dibromochloropropane & [F&E
CH B, BTC O SHE &M LT BoRARE L1V TE b EMcE—REH
Fd kb D kbl T DERAEIT ot RHIEE 2 EHEHAHERO 1 FE o h MRS ThH
N ‘ . T . .

5 v P RO Y A% 2~0.1ppm O=EHSMED BTC & 6 /8, 5 H/ABRH L. 1
UTEBERHITEC R EA S 0w RIEIIC 1 ppm JEHREY T, | .

SREROTIRILT » b - <y A 100 BTHOR, B, SE, MOBMEELS »
bR % B bR, BREA Y AR HREHETEN T v MRIEED Ghicdvo
tro FROHERIEFOEREREL LTRFEEETH O, R
T (3 56 [E B AERAE L FRRHE) o



48. U LVHRORBBEZOBIT L0
B H -5 B & Z-# B —

U2 VYRR EE ATV BRERICHERERORb = K Rl ¥ ) v oMty 74
VIRERPRVERSRTWBEOEREN IR TV 5, £ T, RETHESATWB LU 2
v T OHERR G D BT IT 0 . _ o

W G OTEHTEEN Ay 7 KA F AR THFAZR= V57 4 =TT, RS ORE
BAARARNG + B YT T 4 ~Tf0le, BBHLTEOLESHTH 6 B & TEM 2 S50
Y2V RFGE, . ‘ . } A

ALFEGHAE ) 2 Ly BB SR BER I L L1 ) e i v, At s, <
vE, LT rRASRY, R AE RN Y, LL2 MY Zel=mg s, 1,1,2,0-5 b
FIRATRYBLIGT 2/ =T, EOFFHLBETTR L URBORB TR OR, W
SHOBTD 0.1 BT TH DR, —05, THAL U 2 vy hDMEBERIEESHE 1 2
Uy ERARTHRBHEREBERSER L TH oM, TOoSHFREIG-Sh EnT, Brks
BHERACERTZ PV 2Ly Co=Ese i M) vOSERIZ0.3 % Chot, =Hee s
# HMEFERRICTEROW-SRDO F ) 2 L vy ThiH i hot,

49, SRAREFTLHECEEEEOMNME
ERNGE - EEES - AMBEE-ElNREz

TN 55 4R HE & D IR E D1 BEFFT R Uk 2 MR - MR BT B O —BE LR
BRTBHIETH bo BBLHLDEP EMCr MRS IR A P01 Aot B Dl
DD HhXB LB OHEMCETBIETES, kb ¥ NO, & CO RFRCA i @2
#H%%ﬁ&%;Fmiv,ﬁﬁi%mkE%%hyyfékE#ﬁkéht&§®i¢%%.
i, FRERDEBICEER AR & X OBEOTITILS bh SRV BE S &5 L
BABEYR~DROERHFE, BEORMELE X2k E ¥ 0T kls, NO, L CO s
CRHRRERI T, FhEROBEORME LTELEFETHB & & v Ui, -
T OBAL NOy 2B, 'CO 2B CHEREMDITL v A=V L ~FH v DB, &
HER JRESOOMAGE TR, PIRMRERCET 5 BEIBE X > THEDHT
BRI 5 OTHERBEN Ly, L TELERENACEEEDOAR BB DT ORI
THIZIVH LY, BERIBENLAT2EACI IEEDEZ AR IoTREARERY
B4 B = & A E LA, %%@%ﬁé%#z%&2%E®E&A%T+ﬂﬁﬁbﬁaﬁﬁ
PEOHE LD EEL BHD, | -



50. = B U O—ILOIREERNDE

= X B-A A oA MW o X
CE O R o BB OB W

= bR 2= (N/E) OFRB~OBECoWT, FEEECHEEETFERT O, =
PRZY2—ARE D BES TS OB REEO ML L, JOBED X
N/g SEREHBE O BFEIhD, N/g skt s & Bty ol Mg e Mo REs 21T
B ERYE LT ) R HGEFEETRRE Lo CHERD bR TV B —HHHREERA~D
BN D WTTRIEER, /AT FUF )Y, F—s231v, e b= vERSTEEET
-, fEpic DOPAC B E T2 N/g AR OLBD bk, R Z A 2 — AN
o bt as,  Chat BRAEAOBEE LT SR UEROR I E LB LE BA bR
W TrLA N/g M bhicOER, ABEROHNONPERRARLEL DD,
WeSRIERE L, CHBOEENSRT N/g OMER~OBHIAMEDOLDLELTIVL
SiIEbh%. o

51, = b0 72 /{LEHOEGEE
# E OB OB W T

=5 (1977 £.X b)) HEE =t r 7.3/ LEHETER S (FEBORFERERIToTE
i, L@t b T, TR BRENLHRENT D Z Lbihhots, FHETIIFRES
SHRER SR, VbR PHEREET HHAHET, = tr 73/ LaREENSEIC
B HERT % 2 bae /e ey (MED) MES 2 EHLRD & 5TV,

EHEHTLIAR 1~ 4 %50 MHb 242 »bh by, (R b A MHD Hizg0&
BETHb, =t r7 2 EAWRRR, EEOCEHEMFRESFRIME S 2 L 21ARS 5.
Zz¢, MHb (EEFEEFNR L 5 o T b e fbics, {FHEHE 14 4, RS 29 Ao
W, MBERDOA~R—dF ¥ FF 4 ALK~ (SOD), NADH £7 7 7 — ¥ (Diaph),
Reig= b7 3 /A (ANA) & MHb oBf%E, T7AELTTILLITHRIL LS,
BFoXD X 5iciot, ‘ :

- [(MHb)2—0. 992/{£ (SOD. Diaph, ANA)}1*=5.54/(| ANA| —0.375)% oo weo0(1)
(1) RoBWL, H5WEMET, SOD BT 5 ANA {LEHOIERD, Bl TR
BoOBRCE DTy AT LEERELTWS, )R, He X, Bl Y 55L&, Y=
k/X OB E e . MHDb 12, SOD, Diaph, ANA fs XCHsb b b b BHIAR BT\
%o



52. AELPYE SERMECHT SR
—=te 7o imE—

HmOER-RE®I-F K E 4
AN OHOBR FFE SR E % (LUOAE)

=re Y2 - MERET S, ToMEETERCHTAHERAERLLTHT 2T
VHREOENRK S B C i, 19724, BHAEE LD, & oW E RIS Ok
FABER T, ZODBERTIET. BENOLENMAET 570, MM #nL, BEEL
5L o Co Mo, MEMKER EAT205205, '

= ba 2 o - A RRRIFERER ORI, (FERREANY, BREINCSHTLREMBEE L
TEOTV 5, OB, MEESTEMCHTORIIERE LTOI T =25 I voBEL
WH LCBFCHELTI b Luna&h, SFEORETRRI i, £ LT br 7Y 2 —
TR X D EAWNOMBAE, FEE, 1, BehEY CELLEPERCF 2y 7 T80
L, M= FrZ ) a—ARELTERLETHERCFz» 73528 T, BHbhL52
LHEB Lice S84, =122 a—AREF = v 7 Rrb5RBERAEOBEEOM LS
L B,

1) ®& (1972) Brit. J. Ind. Med. 29, 321-327.
2) ® (1972) AR EERMSY: 31, 51-56.

53, BIEAFLAZOHFE
B A F T & B R IEE OB

::xﬁﬁﬁ;ﬁ'

ﬁmx%»%mﬁ®%mwﬁ@£m%ﬁﬂbtommmmZM%m %5Lm5pm13ﬂm
DR IRE R T T, %W/wltZ7U/®ﬁ*&ﬁ”ﬁ£thtoLmLSW&W
ppm 8 R DRE %#T?@Nﬁﬁ&%ﬁ@%bm&ﬁWKmmﬁbbhtmotoLm
%@W&Fﬁ%ﬁ®ﬁﬁ%%ﬁ%ﬁ«%&,ba~/@ﬁ&%ﬁﬁML,/wihz7u/b
ﬁ%%%?%ﬁmbhoL#Ltnb:v®ﬁ%%mﬁmﬁW®Bﬂﬁ#Oto:hb@C&
MERIEAFAREL AT IF IV =u—n /@ﬂﬁwﬁr&%@% xé S DL B,

CREFER) 155 F O AREERIEES (AWE, 1982)
45 56 [B] H ARBEMm A2 (RN, 19830

(FAr=c33#) - Neurobehav. Toxicol. Teratol., 4, 521-524 (1982)
Toxicology Letters, 15, 317-321 (1983)



54, RUEAFIREFEOHE
BALA FLREBITE B T v F OITEIE L& B A T 0 D1

WO/ HE-® IR 2

Bt A O, HAR AR~ OB A F O R Lo SR F 4% 5 v bic 8 B
AR Lk &0 LD50 % Rkdi, 2o LD50 E0A L 0 b EGERIBET, v b
VR S B R BN OB, TR, BAfBoWfilh T L. Ch ST i RE
THEENBRACEE Ui, B Fril, SAER—ARL 5T v b OERMEERE K
IR, A4 R — A O ETIIEEE5 2 I h 0t RAb 4 F - DR Ak 2
BE, IEHEHRECHEAT 2, B MK - Fie EoBERTR, HE VREOERIEDDL
Riphyofe, TRERPIRIE 2 7 BB BRI T BARER & 3Rl Lic, —T0 7 m 4k, FFiclt
AR CIRETHEL, BEO Y~ 7 X RBHEKTH 3 ~ SRHMETH O, Bl & TR
I A7 e A0S Bhinhot, B FAEBRBOTEE{RL, Y e sl X ofEY
i, me%»ﬁ¢®¢mhxé%®ambhto_hamﬁ%mx%wﬁﬁm%%o
ORI B LTI LV AR A k.

(CEEMF) 80 WA AN RRs (1082, FLED

55. Dibromaochloropropane (DBCP) DB S HEEMN
E&WE%@WH“%K%?%%&M%

1977 4F.0c 3BT A= L RERE & Yoot DBCP @izl L, 56 B BA S L O -
W%%mﬂ#%mﬁibtcﬁ@EU%ﬁ%ﬁ%&m&%ﬁ«to

%7;%@&Tm,m 30, mmwmg%ﬂzu 12 EFeRS L, REHTHIR, 12
B, 2 AN S TRHRL, FREROREY LI, |
ikﬁkmﬁ%k CERw bR, ﬁﬁ@ﬁ%lU@Hm%ﬂﬁ%ﬁfkﬁtboto%
%msmm,k;olmn®&gﬁfﬁmﬁ%m,ﬁfﬁmfﬁ& L,%Ll%mﬂﬂiﬁ
T?%t%%%ﬁ#Abhtcﬁmﬂﬁﬁﬂ é%LL&D&E EET, %mm&guff
ﬁ@gﬁﬁm@wﬁ,wMMmgfmébut&@Eﬁ HTC b 3 Bk,

100 me/ke % 24 B 3/5 #1C, ﬁ%ﬁﬁlﬁTL Malignant Fibrous Hlstlocytoma BB
Lie

DBCP #Fl%4-4 X i%iU%V@ﬁTﬁkwmﬁ%E§h5 AV E i, BT
B R HIE b TR H B (R biLTL%&¢z%htcmum%ﬁ&%ﬁf§6:&mm
BERTE D, BERTHERNENMcEEREoRER Ric o L3R5,

(BE3¢ : 8 0 [ A ATl



56. Dibromochloropropane (DBCP) {83 (1) iy i 7
=R R E T WA R T o AREAR

DBCP m s M OMENT, 15 & A LRE SR TV 0T, FIERES T H0 S EN
25 1 JELSHOBIIC X BMBHE OREE oo By

7 v roE T, 0,10, 30, 100mg/ke %8 2[H, i 12 8RE L, $HBEOLE
BEEL#EI LT 5, BEESSHABEAL, EHOXTER, REBETOMEERERK X UE
HoRERECHEE - BENERRED, .

R L 50 % FETSE Tk, 100 mg B 2858, 30me M6 ETH Y, 100 mg
BEIY 69 35 E T 1009 ST, 30me BRY S8 EBAE 2 % DT TH B, “hiexL, 10mg
PO 44 %, WRBTR 24 0T T, RE-BOWINCE: S AHF M oEH# I TEh .,

BEROETFRY, REMETeRET 5 MBOREEELMEL, 100mg Clsh—
18 B E CRIBAK AMEES, 21 ML lBERELRs, 0 ERAErEALLE
EEAEERRE €% bhic, 30mg CLRED 9 M2 EXRMIIIC L 2720, BFORERE
100mg I b3E<, EFEMAER LTV 5, 10mg T 8838 % TOIT 44 % > 3 D2
=&¢%&Tﬁwrléo—ﬁﬁi%ahﬁﬁﬁ%ibtﬂﬁﬁﬁb %&ﬁﬂﬁﬁ%%ﬁ¥
BIOTEBIE b LT ETFE 1%60

57. BRERAIREOHE -
EABEEFIE LT /) 7 3 vollsEs
R

%ﬁ@ﬂ%mﬁ@v;b@%/7\/ﬁ%@ﬁk%&ﬁ?%ﬂk €T v EESMUEE
w%§ﬁkbfﬁﬁm%%ﬁ%kbf %/7 /ﬁ%@%oﬁﬂ%ﬁgﬂmbt% @ﬁg
RS Lo £/ 7§ VERIL, MEZ%nm,ﬁtSHmn&ﬂ%LTL%érzmyb»
A% Lé&of:ﬁi‘:’n?!ﬁ]m?%%?ﬁ T 4%/7;1/#'@%/ 73 /wir‘fﬁ?ﬁ 7RI kb gk
L,ﬁ7Amﬁﬁ?ﬁ%%WdK%LT%/7 /@ﬁk%ﬁ?%%btoﬁﬁ%%mﬁﬁ%
wHNRT, =T : % DOPA @&Hﬂﬁjﬁbﬂi&/{, é’ﬁ%f‘;ﬁ‘@% b, Hﬁoéﬁjﬂjfﬁﬂ’ﬁ:ﬂikb
tﬁﬁ%,7nv$E~ﬁﬁ¢é&ﬁ08—ﬁ¢k5ﬁﬁ?%/7iybﬁ—&&%%&%f
Lm%&z?iyg%mﬁ%mamﬁm&tﬂgk%h&boto%Or,:oﬁﬁm.fv
FARANRHA LTI KON EREE XEL ST, Bhoz /7 1 viveE e be ZiG
NI EOFIEMRBH B L, L DORMEERFIC L EGRETE 2 7 v R RERR SIS
B B & footc,



58. HEBAPEOHR T LT e e
BPIE /7 3 v RENIT B AREH O BE

A M of E-k B E BB R Z
AOB RN A W

REA OMEEERY IR T35, 7y MM A E i~ v R ERERE LT,
RO FA v JAmER 7Y v ed s vDREE, ThbOw/ 7 31 v REEREY
BoHoikE o by, BEIAENRNBROOWERE 7 v 2 EA LR A,
Ch b OFHEERIA LM E 2 T v ORBIIRIE R L E e, $EOTHBREEAL Y T =
~AT SV BB ke b= AEENE e —m v OB R B Y R E i, Rl
w, AAMFT A7 wRERLC, MATeFra )y (ACh) OiE, XU ACh SREEHR
2y 7eFA T VAT 2T~ (ChAT) & ACh FFEE ACh = A5 5~ (AChE)
DIER RN E 25, b= E AT Y OREC L 5P ACh oZbicix, ChAT
& AChE ofEMOZ(EMABEE LTV 2RI hice h b ORRILAHIEH O rhiR g
B OB TR LU MR L S DTH .

Ghrark#e) Industrial Health, 20, 247-258 (1982)
Toxicology Letters, 16, 17-22 (1983)

59. FHBAATFEONRE
EREHIBBRIZLBHEAT 2 /@@&ﬂ

A M o ¥ fﬁlﬁﬂi% O OE z
g H o RBAN BN

HBEHRI £ 57 § ) BRBOBLLIRRT BB, b A= I~k 8 I
BELILLED T » MRKT § /ﬁ@ﬁm%ﬁnbm,hﬁ@7 /M%ﬂb7Az&ﬁL
T 7 R AR L, z’“tﬂﬁi% 0—7&»7'»7'1: b&}”m‘é E'Cf&i'n%ﬂiﬂﬁu‘_o 7R
TV, bAmvEaE %/®L?h@% V%LT%%m#mthto@L“*ﬂ/#
ff?zybﬁwﬁ bbhto_h6®#ﬂmﬁﬁfm¢m@hﬂabr®7 /M@%L
Lw”TﬁEEE?‘zT"éEL'CL Be

(3fr563%) Industrial Health, 20, 109-115 (1982)
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Sk oMo EE N R 2

-ﬁ&%mo%%mﬁﬁﬁﬁﬁaﬁmﬁ%%m,avfoﬁﬁaﬁﬁ@évmm%#”m&%
BELCH Ay OBERERY, MAZYY S o F CEBRER LT, BAFE - HEER
ST A MR L E 25, HIEEEVRERT, BRTRCBEY 52 T b
IR TG bk, SERECHRBIERERE LTOTEEYRNL TW S FETH
60--‘ "

61. HHBAIPHZOHR , L

5y DA <5y MBS LET LT D

127 I T DI VY A '

| GO E RSN W W& B o% B

A M 4 % oM T '

%ﬁfﬂb*ﬁ@ﬁ%h%lﬁ?%ﬂﬁ%7m6§@&LT,7;%@#«7/& &(W
607, FI30Y, 4~ LRISRIFRIG) %I, b= oA S DR ERE T,
&#£%$U&5&®%ﬁﬁikl6Efﬁ®ﬁﬁ%¢ukﬁﬁL,%b%f&%ﬁGWW&
A=y u«\zbajéi{t%:Jﬁf\fuo |
mwme&g¢$®ﬁ5le Em&@H?gkatﬁ¢%TLtoitZMmyM
%E&%&,%~m0%%ﬁﬁﬁ%%ur%%&ﬁcta 5, &%Liofmﬁ?éﬁfﬁ
b, &:@H#ﬁaﬁ AW IEI{E%: z"r Lﬁ_o
%WF»z/Vﬁﬁ@WEklb %E&m&%%wﬁﬁf&ﬁﬂv&»mﬁﬁﬁwnm
&?5$#T$htof Mwaz/v«»k&fﬁmﬁLOLT&M%ﬁﬁﬁ%ﬁ#?w
SRBM, & IS ORCEEY L THEA S BN B .
Bt : 85 42 10 A AT OB SRS (1982)

£ 56 [ A R B4 24 (1983)
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62. 2,5-~FH v xR EROANF Y REGOERIH
R W om o m

o~ v RO B AV L LT, 2,5~ v oy (2,5-HD) %5 v ML,
ik A Y O P S A ORI R JRE L. 2,5-HD ik~ v o 1oTH b,
~FH VO 5 LTR S AR T~ bR F—0ERYOERITHETH D, WE
BT D L 53 1ffofce T » bic 2,5-HD % 763 me/kg BTiEL, —& (15, 24, 300
B i, N, BRI L, FOoho~F v Gy 2 = b A THIE L, GC %
X D ER L, HEORI, WSkt~ R8N 2,5-HD Lishiciy, LED 5
4 KR y-2-~FH4 /) v ORTH DN, FREMTE, EORETLIMK, M 2eEmigd
D 2,5-HD iz LS, 2, 5-HD (XM RAE Licwn & EEB S hic, k)
MIZE bCiad s 24 R ORIk 2, 5-HD ISR SREE DR 1/8 L, ORGSR TH
A5 e 2,5-HD @#H L0 2 ENTFHSh, s e oENEL Db,
3, SlEHGE GC EER TGRS &HATRHE L 2,5-HD 855 2 bikt& iy
™C, in vitro ¢ 2,5-HD & #:fhp5 & OREAEMEIT>%s, W4 D incubate 4Tl
ARG Al LR TE ok,

63. FAZOERFERCOOT O _
O oo Ay HESEARS

by O BTG T B H— & LT, Ik b v I O BIRIER & B it o
BifRiz o TR R IR 2 .

“"E'ﬁﬁ&viv v b HL T 50~600 mg/kg PR RS - SEkli%k%H'cmeEWé%u L
df-@l[[[r’-Fl by rﬂ@ﬁﬂ#%ﬂb’kli’h@*ﬁ% LicHilRPI» 5 — 7 Jb?i\t“‘zﬁﬁb\fi}u% L, ‘&%—ﬁéz
B OHR ORI Tt .
Kok diat 50, 100, 200 me/kg DA T \rSh b BORIPHLEEHIRIERA 30 5 CRALL
ORI R R 11, 18, 25 pg/mé Thoke —%, #b-as 400, 600 mg/kg OHIETIL
SR e @ﬁ%M#l%mhkbﬁL#&Bh,ﬁkm¢WbiMﬁlG?h@%ﬂ@
Botee YUK BO b2y DMK B BOMN & & SRMD L, EHFENER
vk 50 mg/kg B e 1.3 ML 5 600 mg/kg BebTo 3.2 INH ¥ TiRF-BOMME &b
B ok, CORICEEROMAL & bic b L=y B HOEUFINFEN AL, Y5
B 400 me/ke L LTI ZOBAEABEACT B T & Db, |



B4, FILI v BERMEAREC &S BR—SE) X LD
=BT Z T

L M OEALS - 8 -

B b= v EEERORMEO—FEE LC, b v HENESS OREE— R — 5 5

TYYXADELES » P THE L, 58tk 200, 400, 600 mg/kg AETH D, B4
Ei#ke 200, 400 me/kg BeSHCIL o BIEMIL 0 L, 600 mg/kg L EECHL SRAIME A H
B lfe Wi d L, TRENERE MBS B R LT3 2 il % 3 Lico AARRIENR L
MEHE AT A EE LR Lice 7 200 me/kg BCBER2AEECER L, —
HOOWN T —F ABRAT v MEFCTIA b= v i SIS JIE U5,  SEERSRG o
HhnE R R R BRI Ach P = vRBEAE L, 5% 2 A H orth b A= v RES
BEAERCRIETL, IBRY X s08 bdi4h Shi,

(Arsr3esé) Industrial Health, 20 (1982) 147-150.

W R -

RIS R S L R DY O HEPUEIU R L R S B & BRI B OFITH B4, &
D 5 B THERITERIFHIC A S Wb TE 5 LHL bR T\ D, & 08k bAkT S
Foblc R ¥ vﬁz&ﬁbTS@D@WTQKQ%M%®E&%W“&%Wﬁm%kLﬁé&
N e A |

ﬁ&uﬂgom%ME—Fvb%m%ﬁmﬁMﬁ%%%ﬁLh%®@ﬁ%&ﬂ%ﬁ&%mﬂ
L33 In vitro ERA T o7, o '

WIS BN R D TR B IS I R, 7 DRSETRINBEESHIIC & b B 5 o &
ot & HICHIAIELCORBUITHFHL EICAR <, REGMRIUEE FEIEDT
T B B HPUERRIC L D R R IVE @*J"Wi A=y, Folvin T U~ B IchEL
Fo COMILTRETE FTHES L TWED 10 f5bl el 5, < OBk EErs
BLTLARETEDDT, v M TORMERRBERREY AL EHoTW b Erbh
Ho 0T, FHREOHEANCEY 2 h 2B BHBINC L +AREET A LR S B,

(i 11 AP BT 2 )

(#5500 BRI ELE)



66. RIBBEIFRERE OILTERE
S O

3E OSHA & NIOSH o#:EFE#&H L b, Texas Mich2LAMER - B 75 v ¢
DO HFWHEFCIREEHFERICHELE LT 5 2 & L. FOBMBEREYHRE Lictoft
DOEEFHAL, B L LREESRYTETL 0T, HSECHiEF oS nEY
DHIMEEML T34 DbH b, T T, HHUECHS h bEEHIEOTFETRFELSE
WL, BHBAYAZHNOFEERFTE LR,

PR R B IE AN 36~56 E oM BMRSMIFIGC e LIcERN 2 ATH D, TRIETH,
HFEBRC RS2 ToiER, 6l HE0oRTRUHTFEREZEH LG, Thitibd
HORERFRZ OV TETERTERT D 2 LR TE Dl HURFIBT 5 Hme Bl
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VI Synopsis in English

" 1. Main Staff

o
g e

Director 7
Chief of Section of General Affairs
Chief Clerk of General Affairs

iy R TR I FE RIS |
Chief Clerk of Acountant

Chief Clerk of Supplies & 7w

Hiroyuki Sakabe, M. D,
Hiroaki Mizuno
Yoshitaka Onozuka

Hideo Saito

“YoshiakiKanda' © . trl brodeee i

Chief of Centsr for 'Experimental  Animal

Care e JERR N

Chief of Library and Information”
Center AR
Devartment of Industriail:Ph'sr-S:iolagﬁf
Chief
Senior Researcher
4
4

r4

Department of Qccupational Diseases
Chief
Senior Researcher
I
Fd
”

7

Department of Experimental Toxicology
Chief
Senior Researcher

”

Department of Industrial Epidemioclogy
Chief

Kazuo Fukuda, M. Di i o0l ol

Motoko Tani

Sohei Yamamoto, M. D.
Kazuko Mori, D. Sc,
Mitsuo Sato, D. Sec.
Avako Sudo, M, D.
Toshio Kakizaki, M. D.

Kimiko Koshi, M. D.
Yasutomo Suzuki M. D.
Hireshi Tsuruia, Phar. D.
Masayasu Minami, M. D.
Norihiko Kohyama, D. Sc
Takeshi Honma, Phar, D.

Hiromichi Hasegawa, D. Sc, and M. D,
Masami Kimura, D, Sc.

Hiroko Kyono, M. D.

Shigeji Koshi, M. D.



Senior Researcher Kuniomi Nakamura, M. D.

Department of Environrﬁ‘ehtal‘ Hygiene

Chief o Reisuke Soda, D. Sc.
Senior Researcher Akira Hamada
v o Noboru Hara
s - ‘ o Katsunon Homma, M. D
» ‘ “ \. o I_ _I Yosh;ml Matsumura, D Sc._
” - ) | He1hach1ro Ar1to. M .D

Department of Human Environmental, Engineering R T

Chief . Toshisuke Miwa, D. Eng.~
Senior Researcher - -~ - .. Mineru Hashizume
v Yoshiharu Yonekawa, M. D,
¥ Hiszo Yotsumoio

” Takeshi Iwasaki
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2. List._of the 'Reseerebes in 1982 '
AR Al v F T
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. Analysm ‘'of ¢atecholamiings by high performaiice’ l1qu1d chromatography (XIII)--12

Pseudophase liquid chromatography
~Kazuko Mori and. - Tatsuo Oka: ... i

. Analysis of catecholamines by’ h1gh performance 11qu1d chromatography (XIV)---IQ

i

Routme analysns using TSK IEX 510 SP' coiumn
wlreb g Ko Mot and Tatsuo Oka

A TTI N o

Analys:s of bJogenxc amlnes and the1r metabohtes by h1gh performance

b S

liquid chromatography’ ‘With électtochemical'’ detedtion (MY -l 14

Analysis of catecholamines’ and the1r metabohtes in' human Plasma
Kazuko Mori ~ 91 miri i o b ey

) Measurement of 3,4- dlh}fdroxirphenylglizeol in rat bram---'-!--'-'-: ------------------------- 14
' ‘ Ayako Stdo el SURRUNI — ' |

Changes in the levels of rat bram monoammes u_ncler the stress of sw1mm1ng---15
AYako Sudo R L R LY . :

ce s iy

Changes in the levels of adrenalme and noradrenahne in rat
heart and lung under the stress ‘of ' SWimming il L Leidiingg
. Ayako Sudo .‘. -.'- ’rl:'l'-‘«‘f_.‘! T ,‘“‘_‘h.‘j,;" S
Housing conditions and urmary catecholammes in rat (G115 TR TR 16
Effects of accessibility ‘to food on’ urinary catecholammes ‘ P
AYaKS Sudo’ e P e

Housing conditions and urmary catecholammes m rat (111) ......... SRR VORI 16
Effects of fasting on urinary catecholammes ; -
Ayako Stido and Yasutomo Suzuk1 S SERRTER

Masayasu M1nam1, Kazuko Mor1 and Sh1zune Kur1mor1 o

Pt ' S

Relationshlp between serum and sahva cort1sol
ALY [ S VO P
Kazuko MOI‘l e ’

Circadian variations of hormones durmg absolute bed rest '
Kazuko Mori, Tatsuo Oka, Kyoke Nxshlhara* Shll’O Endo*,

Al © “Tatsuo Ohta** and Kenshiro Chara®i i



13.

14,

15. ..

16.

17.

18.

19,

20.

23.

(*Psychiatric Research Institute of Tokyo, *Nagoya University, School
of Medmme and =i=’*‘*I—Ian:larnatsu Umverszty, School of Medicine)

Variations of urinary catecholamines on acute split-sleep
Lty « ;. Kazuko Mori, Tatsuo Oka, Kyoko, Nishihara* and Shiro Endo*
¢¥Psychiatric Research Institute of Tokyn) 4 :

Night and shift work and circadian, rhythm (XHI).weeerers S R RRCALIRELRLERRE 19
. Relationghip between. urmary catecholamines, and: sleep. Loy
variables on splited n1ght and day sleeps;, ... .

Kazuko Mori, ’I‘atsuo Oka, Kyoko N1sh1hara* and Sh1r0 Endo"‘ '
(*Psychratnc Research Instltute of Tokyo)

T ETI EIIIEE : R

C1rcad1an varlatlons of tryptophan, seretonin andr 5—hydroxy1ndoleacet1o .
acid in rat plasma obtained via chronic, 3ugula1 catheter--;j‘,-:--';;j---I-I----.--.-;;-'--' ------ 20
Kazuko Mori and Heihachiro Arito

Studies on local and systemic circulatory, responses, to local cooling (IV) ------ 20
.. —Stability of;individual d1jferenge),:qf;.,c‘gl,d:rnduced: . S )
vasodilatation, response at different.room and. ., Ly, . -
water temperatures and immersion time— ., | ‘
Shin- ichi Sawada and Sohel Yamamoto

Studies on local and systemic czrculatory 1esponses to. 1oca’1 coolmg (V) --------- 21
. —Local cold 1nduced vasdﬂatatmn 1esponse and systemm
circulatory load durmg cold water nnmersmn of a fmger—‘
Shin- 1ch1 Sawada and Sohei Yam'unoto

| et

Industrial hygienic studles on ca1d10 vaséul’u d1seases by usmg .
animal models of primary hypertensmn (I) AR e 02
Shm 1ch1 Sawada and Sohei Yamamoto

physmlogmal adaptabxhty of the cardm vascuhr functmn to _' | '
occupational environment (LI} vereeemmremmrreeeeeens TS TR RIS 29
’I‘wenty four hours ECG recordmg m dally 11fe

Sohe1 Yamamoto .

RIS B E A S IR R DS BT

N LT I S

Examination of the cardm-vascular reflex, to postural changes in

Lhe elderly workers (H) ................. e e 23

| Effects of env1ronmental temperature ,} S e
‘Sohei Yamamoto, Shm ichi Sawada and Ak1ra Yasukoucm

: - ol ; :
U UPPPP dices o oy byt E

performance of a calculatmg task‘,‘,_‘_w_
’I‘oshm Kak1zak1

B I R O I

Measurement of visible light andiinfrared light :-orupiiqmeerrreserere. 25




24,

23,

26.

Lo

27.

. Studies on the mechamsm of metallothmnem mductmn after

CTsutomu Okuno and Shigeji Koshi: - oo
Purification ‘of ‘f~microglobulin from uring of dogs «»- i h¥eisvivi, 25
Masami Kimura and'Neriko Otaki - =+ it
Determination of urinary and serum S,-microglobulin levels of
" different kinds of monkeys ..... ediienis :...'.‘...'...'.".'..'.'..’...‘....‘J.’.‘...‘.i.'..'..'..-.‘:....'.'...i.i...5..'.%....26
Masami Kimura, Noriks'Otaki and Yoshikiini Tanioka*’
(_*Cent: al Instnute fo1 Expenmental Animalg) 0 AT e

i i
Monoclonal ant1bod1es to metallothlonems thelr mterspec1es J

cross-reactivity
Masami Kimura, Noriko Otak1, Tooru Masu1* and

e Tadashi Utako]l* SR T TR I S BN RN T PRI T I S
(*Dept Celi Biol., Cancei‘— Institutey -1 Looiedels bt

Use of metallothmnems as an ihdicator for ]atent metal pmsorung ------------------ 27

FR N P TRE

Shinji Koizumi and Masami K:mura

Sh1n]1 Koizumi and Masamx K1mura ' “ '

et

29, Analysis of metallothioneins synthesized- by cultured human cel]e--; --------------- 28
Sh1n]1 szuml, Nor1ko Otak1 and Masami Klmura
e T ‘.‘_‘: EE R B i Aa';[l'.'!' ot .
30. Pur1f1cat10n of mouse metallothmnem mRNA ----- B AR SRS --28
, Shinji Komurm and Masami K1mura S .
Lo R SR SAN I I I A A AL R
31. Detection of latent metal poisoning and stress. by the.use.of ..

3. ¥

35.

. Binding of cadmlum (II) 1ons Wlth peptldes Wh]Ch c0n31st of

Shm_u K01zum1, V[asam1 Klmura and Yuklmasa Hayaehl*
(*Ai.ch1 Pr efectmcll Celony)

Katsuhiko S'Lwatarl, Shln]l szunu, Masaml Klmura,

~ Michinori Wakft Norikazu NLShmo* Nobuo Izumnya=z=
(*Kyushu Umv Fac. of Sc1ence) AU ey

Katsuhiko Sawatarx, Norlko Otalu, Maséml Klmura,
e Terum1 Nakanma* v :

f

IR (*Tokyo Mechcal and Dental Umv PO s LI e

Expemmental study on chromlum aerosol exposure
—Toxicological s1gn1f1cance of ceruloplasmm mcrease— A 31
Yasutomo Suzukl, Katsunon Homma. Masayasu M1mm1
‘dnd Hiroshi Yoshikawa* @ 0 0 v e B b

(*Gifu University) '+~ L ‘ ‘

Experimental study on: chromium-aerosel exposure. i Lo e Y



37.

38,

39.

40.

i

42.

43,

44.

45.

Alterations in C1rcaci1a1i sleep wakmg rhythms of rats f0110w1ng o

“spontaneous locomotor acmnty followmg admm1strat1on of

—Tozxicological effects on biological trace ‘elements——— i, 32
,,,,, . ....Yasutomo Suzuki, Katsunori Homma, Masayasu Minami, ., ...
Hiroshi Yoshikawa* .and Hisakichi.Ohta¥ . ., . ...,
(*Glfu Umversny)

NN . I

Inhalation . experiment. of, chrommm aerosol (.
—Chromium aerosol, exposing. condition _,sxjjd_, lung . .
retention rate for, rats—

Katsunorl Homma, Yasutomo Suzukl, Masayasu Mmam1 )

DL TR R PR

| :
~and HlI‘OShl Yoshikawa* o
(*Gn?u_ UmverSLtY) TR

RERTT Hovwad : B L A AR

........ . .;],r[j" o [

Chromium-aerosol exposure exper;ment (2) ----- TR e 33
—Toxic biological effects of the aerosol . ... ., o
Katsunorl Homma, Yasutomo Suzuk1, Masayasu Minami

and H1rosh1 Yoshlkawa*
(*Gifu Un1ve1s1ty)

adm1n1mstrat1on of methylmercury chlonde

—Dose -response relat1onsh1p—~
“Heinhachito Arito ancl Noboru Hara 0o

il g : o

Comparison of circadian rhythms of rats between wakefulness and

TSI TR

methylmercury chloride -+ L L s 24
Heihachire Arito'and Noboru Hara ' . il 0 o

Morphologmal ‘changes of elastase '1dm1n1stered rat lungs il gy
" Hiroka Kyono. Hlsayo Kubota and Eiji Yokoyama’= :
(*The Institute of Public Health)' '

Lung functmn and morphologY of elastase adm1n1stered rats--'-!-'-f-’-f-‘-"--?:'-'-:-l-'-:-ii-:--;SSI

' Em Yokoyama* H1roko Kyono ‘and H1sayo Kubota

(*The Instztute of "Pliblic’ Health)
S R T g
Application of X ray 1mcroprobe analysm 011 dusts deposﬂ:ed in the

' H1roko Kyono, Nor1h1ko Kohyama and Satoko Sh1m1zu B
[ O A -‘..l'\

Detection of low grade exposure to asbestos by means, of transbronch;al
lung biopsy (TBLB) and bronchozlveolar lavage (BAL) ------ R R IR R LRI 36
Norihiko Kohyama, leoko Kyono, Satoko Shnmzu, o o
_ Kunihiko Yokoyama* snd Yoshlzuml Sera* U e
. (*Natmnal Kmkl Cent1a1 Hospltal f01 Chest DJ.SEEI.SG)

A . o
Solubility and c]astogemc act1v1t3r of asbestos dusts REaREE
Kimiko Koshi and Kaoru Suzuki S

Chromosomes of cultured peripheral blood lymphoeytes from- i:.ovnl. o



48,

47,

48.

4,

51.

52.

53,

54.

55.

. Effect of mtroglycol on central nervous system ‘

..Stalnless Steel weldersg - ...‘.'.'--',‘.‘._.,.:...f..'-._..;'....'.‘.w_.'.‘..:;l...":.,.E ........ _‘i..'.'i ..... '..'.‘.:.'-....;;J...ST

Kimiko: Koshi, Kaoru Suzuki and Takashi: Yagami®i
(*Showa University, School of B \t[edlcme) el oeeitd

Chromosomes-of cultured peripheral blood lymphocytes from workers: . .
exposed, ta. diesel; exhausts """" R R AP LU L LR L R AL SRR LR R LR R 38
Kimiko Koshi, Katsunori Homma, Sei-ichiro Kanno,!

Fumio Serita, Kaoru Suzuki and Takashi Yagami*

(*Showa University, School of Mdelcme) . )
o : HRE TN AT IR IR T

Long-term mhalatlon carcmogenesm bioassay of benzotnchlonde in

rats and mice --rrereeerieeiiiaa R R I LT L e LR R RLLARLER R R R LT R RL R PR RRERRRRR 38
Kazuo Fukuda, ,Tad?!Q.TOYa- Shin-ichi, K:sh1da and [
Kazuo Takemoto* , o i
(*Saltama Medical Schoo]}

Analysis of ‘minor .components in.trichlovoethyleng, . «irer gty 39

Hiroshi Tsuruta, Kenjl Iwasaki and Kazuo Fukuda

Evaluation method of biological, effects caused by mixed .polluting, ... .|
Substances .......................... | :!‘””::'w'”.;”’”::I’”-Int-l.ll".-I-.f.'.:-\---th..-'-‘.:g ........ gy 39

H1r0m1Ch1 Hasegawa, MltSLlO Sato, Takeshi.Honma and
\/Iuneyulu Mlyagawa

) M1tsuo Sato, Meguml Suda, Take5h1 Honma, -
Muneyuk1 M1yagawa and H1rom1ch1 Hasegawq i

Studies on the biological effects of nitro-and amine-compounds; . ..j-ireieesee 40,
~  Masayasu Mmatm and thzune Kummorl T
Effects of toxic chemicals on cardio-vascular [fUnctiong: . irmmearfiarann, 41
—N1trog1ycol and blood pressure-— i . T
N Masayasu Mmarm, Sh1zune Kunmon, T'1tsuva Hobara* .
Haruo Kobayashl* and Tsunem1 Sakaf* B
Jon o (rYamagueli University) 1T U 0T b BRNNEE
Toxicity of methyl bromide Lo L 41
* ‘Mechariisiii of harmfull'effects’ 6f methyl bromhide on thd e bt o
central nervous systems | -l e B TR
Takeshi Honma - - -+ - - in e Tha o hape s puoode i
Toxicity of methyl bromide e T R S S PN 0 SO PR 42
. Effects. of methyl bromide exposure on Tat behavior and:' [ oot Ho
in vivo metabolism of methyl bromide . oo B
_Takeshi Honma and Muneyuki Mivagawa ;. - .. oo -hicid o

Subacute toxicity of ‘1, 2-dibromo-3-chictopropans’ (DBCP) 5 iviennnnnniin 42
Junzo- Saegusa, Hiroko Kyono, Satoke Shimizw-and-.. -0 Jholi o
..Hisayo Kubota. .~ ........... .. CEedrr o ey s ol e



56..

57.

58,

59.

60.

61.

62,

63.

4.

-Chronic. toxicity. of -1, 2-dibromo-3-chlorepropane (DBCP). (1) ---i-rirreeesingiuinnnidl
Junzo Saegusa, Hircko Kyono, Satoko Shimizu and.
Hisayo Kubota

TOXJCJEY Of organlc SOlVentS"”"_ ..... FTTRYTRN Sereresriianany s ieie e e anny '......-1-_.‘...43
Analysis of monoamines-in rat brain by measurmg natural fluorescence”
Takeshi Horima: . .0 .0 -r 00 —
Toxicity of organic qolvents---i---:--‘-: ..... e e 44
Effects of organic solvents on metabolism of monoamines in rat brain
- Takeshi Honma, Muneyuki-Mivagawa, Megiumi Suda,
- Mitsuo Sato and Hiromichi Hasegawq e
TOXICltY Of organlc Solvents.;..;.‘.‘.'....' ....... . v iwaens R TR TEREIT 44
Changes in amino acid concentrations of rat ‘brain after’ exposure to
organic solvents
""""" “Takeshi Honma, Muneyu]u Miyagawa, Megunn Suda, Lo
Mitsio ‘Saté and ‘Hiromichi- Hasegawa o
TOXiCity of Organlc SOIVentS“‘. ..... '.‘...‘......‘.‘.“.I.'....:.‘..’.:..‘.........l..'..‘.‘..'.7.'..1.;..:‘....'.:l...;.r.:..:.;......‘45
© Effects of toluene on uncéonditioned behavior of rats’
Takeshi Honma and'Munéyuki Mivagawa
Toxicity of Organic SOLVENLG errrtrmmivrisiinn.. e ariarrarae . .l.'. .............. ARLLEERERCNAREE 45
Effects of toluene on operant behavior and brain toluene levels in rafs
Muneyuki M1yagawa, erommhl Hasegawa M1tsuo Sato,
Takeshi Honma and \/[egumx Suda ‘
Tissue dxstr1but1on of hexane metabohtes in rats afte1 '1dm1n15trat10n of

2 5 hexanedione ............. '.......L......................l ...... e r e et e e r e bt annns 46
-~ Kenji lwasaki ‘and .Hiroshi T'suruta - SR ' '

Pharmacokinetics of toluene (1) «eeeeemeeid ) ................ 46
" Hiroshi Tsuruta and Helhachlro Arlto
Changes in sleep-waking rhythms of rats followmg smgle m]ectlon of toluene.--47

Hejhachn‘o Arlto and Noboru Ham

PN ' Coatie R B .
65. Studies on percutanegus absorptlon of solvent yvapors (1) R T LI RTTTIRPPPD 47
Hiroshi Tsuruta and Kenn Twasaki . ... . .
66, Mortality study of o0il refinary workers oo o oreeemvesees e, 48
- Kuniomi Nakamura . . .
67. Occupational clustering in:cancer of nasal cavities and Sinusag: . i, 48
Kuniomi Nakamura .« .. 7 . S AR
68_ Field-SUI’VeY informatidn"systém....i.:..; ...... PR S - ‘..:: ........................ 49
S Kazumitsu.- Matsui, Yoshio:Hirose and :Shigeji Koshi .. ... 1~
69. Ecological correlations bétween :death rates of cardicvascular diseases

and socio-economic factors in Japan ........................... O O 49



70.

~Shin-ichiSawada, Kazumiisu: Matsui and Yukio: Matsukit- .
(*Department of health and environment,, Ehime prefecture)

Statistical analysis of mass-examination records for.cardiovascular..,. .. i/

-.diseases in. Niigata prefectuze v FE e e e a e seg iy eea ()

Kazumitsu Matsui- - -0 o el e vt G i

71. Fractional: dissolution of:.heavy metal.substances in, differnt chemical. . '
e states: into .ﬁ.—diketones ............................................. seadraeaniees asinnens _...,....{,.;..‘._....50
Katsuhiko Sawatari
72, The determination of ‘traces of chromium in chromic compounds with': "
“potassmm fer1cyanate Yrena S eveane rridieireay 51

Noboru Hara R ETETEI RIS

74,

75.

76,
77.
78.

79.

80.

81.

82,

Sei-ichiro Kanno ARRRPRIN I SCE I FOP NI

Comparison ‘between the environmental dust concentrétion and the’ personal
exposure dust concentration'in the dust generating work- places P R Y
(1) Iron foundry S g
;. Katsunori Homma: S T

Comparison between the environmental dust coricentration and 'the personal

exposure dust concentration in the dust generating work.places oroouerereerer:33

(2) Powder handling in ceramic manufacture .:i: ., .
Katsunon Homma

T L S R T R T G

Muiti-nozzle impaction tvpe: personal dust sampler using 2.5 e/mm -of:

air Tlow rate sreeevvesen ERTTETTRY i RO TE T L R T L OUR PP R R LR T LR LI R ARSI RRTR I 54
Katsunori Homma N

Design and evaluation of a fibrous aerosol- generator. using. continuous

fluidized bed -rees T
’I‘osh1h1ko Myolo

................ , -
A Monte Carlo simulation of ‘derosol :particle deposition in a fibrous filter- .- B5
Toshihiko Myejo T N T S TR i RITTEID
Determination -of free-silica by phosphoric acid method - R AR ETIE Y 55
..... CAlira Hamada o e e e e ey

Measurement of sub-micron asbestos fibers in ambient air by electron

'ITILCTOSCOPY ....... N T T dererdrra i s . .','.'..'.‘..‘.'..'.........!;..:..,56

Norihiko Koh'yama7 O A L S

Preparation of a standard gas mixfure using a permeation tube constructed
With plastics Other than teflon ........................................................................ 56
Reisuke Soda and Tsuguo Takano

A device of a hangdown assembly (jacket) equipped with an electrobalance



83,

&4,

L vAPOTS ‘0N ACHVE CATBOM o rrerr e PR PRI PO

85.

86.

87.

{0 measure permeation rate or.diffusion rate and:its charactenstlcs --------------- 57
Tsuguo: Takano and' Reisuke Soda:

Measurement of ‘a diffusion rate of acetates with a. diffusion cell and: '~
preparation of standard gas mixture flow ==+ et e BT
Reisuke Soda and Tsuguo Takano i .

The effect .of:the. .atmospheric moisture -on: the adsorption: of orgamc o

Yoshimi Matsumura

Desorption of mixed, organic vapors collected on active carbon- tubes by :

. 80lvent eXLTaCEior rrr st e e s e s s e e 3}

Yoshimi Matsumura

The solid-adsorbents and absorbing solutions for.the removal of methanol
vapor in the Working places ................................ srdereanands ERTTETPRTRTY PP AR TTRREe 59
Yoshimi Matsumura

Time-averaged, concentration ,level checker for :toxic gases in.the working .

o envjronment f.‘..“..:---._..:...--_--.-?-:-T-‘--..-_ ----- R R TP Ry R Y R L R T TP P EIE PR PRE Tearagrernranee 60

88.

89,

90.

91.

92;

93,

94.

Yoshimi Matsumura

Application of strain-gage to static and dynamic foree ‘measurement s s 60
[ - .- . Toshisuke Miwa . , | ; o T
Perceptional threshold to transient whole body vibrations in lying men < 61
Toshisuke Miwa, Yoshiliaru Yonekawa and!Kazuo Kanada'™
Physiological and psychologlcal responses to whole- body v1brat10ns in

lylng [osl <} RLLER LD T T T P O arerrasuneanen LT e Ry T PR P T TR R ‘{...'....,61
Yoshiharu Yonekawa, Toshisuke Miwa and Kazuo Kanada :

Evaluation of a respirator fit tester by light scatterlng ----- B PPN 62

- Kohsukeé Nozaki, Fumio Serita - - ' st Pl e

- Takeshi Iwasaki and Minorua Hashizume..: ... . 00

Control techniques for tar-like air pollutants nin
Effect of contact surface area on removal. efficiency -with tubular.-..1 ..
CONAEIISET ++1reerrrerrnrnsienrerseniisiia s snnaansaes s 63
Hisao _ths_ungo_to_

Entrace pressure losses at flanged slot openings under suction. ---- SCCPIPITTIVERSY ¥ |

Minoru Hashizume and Takeshi Iwasaki. @ - o0



3,7 Available Abstracts from Publications in 1982 «: - riv
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KazukoMORI ' ., o .
Circadian Vanatmn of Gortlsol and Catecholammes Followmg Shlfted
Wake-Sleep: Schedules . . ..« i i e e
S:xtk Intematzonal Symposmm on thht and Sh:ft Work Kyoto, ]apan 1982 l ‘

iy

Summary _' Da11v rhythms of COl‘tJ.SOl and catecholamme secretmn were studled under
expenmental slnfted wake-sleep COIlC]J.thHS Uriﬁbry free adrenalme (Adr) in nocturnal ancl
'daytune sleeps and naps was ‘also’ measurecl fox estlmatmg sleep eff1c1ency mclex (S E. I)
The data ‘weie compared w1th those' n th:ee sh1ft warkers. " v

" Two expenments were carned out '13 follows a) 4 male umvermty students part1c1pated
in 2 mght ‘shifts ih' seccession’ with 1etatd phase sleep (24 h sleep deprw'ltmn before ‘first
davtime sleep), and then 2 day shifts. b) 6 male university students, 1nc1ud1ng e ‘evemng
type ones, were jointed.in.an usual life day followed 3.consecutive night shifts.«\ They played
aimost mah-jongg during their-awakening, and -uride,blood and/or saliva were collected at
intervals of 3 to 6 h. AR nh G AT e sy e el T L

The urinary levels of Adr, noradrenaline «(NA) .and. 17-OHCS.were lower in the sleeping
periods than in the waking periods in the night as well as in the daytime. The 17-OHCS
excretion thythm was hardly changed in day and night shifts and 24 h sleep deprivation.
The Adr and NA lhythms m day sluft were suddenly inversed by night shift. The
phase of Ach 1hythm in ddy sh1ft was to change and the ‘Na pattem\{v;s\flattened in the
sleep deprivation. The circadian rhythm phases of 17-OHCS and Adr‘ m R 'e‘vemng ‘type
subjects were delayed:from ‘thosesofnormalisubjectsaili NAripattérns, however;: were: sarhe’ in
both types. These results suggest that NA excretion have nojcircadian irhythim:clorloin}

The Adr 1evels 1n daytnne sleep ancl nap we1e often h1g11e1 than those 1n \mght sleep

St Y St bl ST G a e b IO TR

and nap in laboratmy and field worlks. The mgmﬂcantly negan\ve correlatlon between)Ad1
b i Hl

excretion and 8. E. [ (r=-0.85, n=26, p<0.01) have been found dunng nne week absolute
bed rest undel entrained condltmns Therefme, the h1gher Ad1 levels in the daytime sleep
and nap seem to be caused by then alertness and V’\t‘iOUS sleep cl15tu1 bance factors o

. Nattonal Insm‘ufe of Industrzal Health Nagao 6chome, )
Ta}ma_lfg:u,‘ ) Ka.yflasaktl 214, Japan ,

T T HEE] TR T oo : S

v IR T

Yoshiharu AIZAWA* , Masahari HITOSUGI*, Tsuto mi TAKA TA *,
Ken NAKAMURA* and Kazufeo MORI** e

_Effects of nght Work on lmmunologlcal Clrcadlan Rhythm |
Sixth International Sysposium on Night and Shift Work, Kyoto, Japan, 1982

Summary - ‘The effects of night: work on the circadian rhythms of -human penpheral
blood lymphocytes, adrenocorticoids:and catecholamines were investigated.
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Six normal students consisted of two ‘normal type’ and four ‘evening type’ were studied
during four consgcutiveidays.ii:-Oh the first,day, sleepwake. éycle:was ordinarily arranged,
while on the second, third and fourth day they slept in daytime and stayed up at night.
Peripheral blood was sampled with 4 to 6 hour intervals to count lymphocyte subpopu-
lation, to measure blastoid formation of lymphocyte induced by phytohema\ggl‘ut%nm as well

as serum cortisol level. Urinary excretions of 17-OHCS and catccholammes in fractmnated

v 3 b looimey Tooanitelis’ psileod

urine were:also evdluatedl '’ ariiiiniot
Lymphacyte count and its subpopulation showed 2 steep rise in‘.",thé::éaii'ly‘1r'1brnin'glahdf fa
decrease in the daytnne as, well as m the cvemng 'l‘lus rhythm was, not markedly affected
by night work except a gradual 1ncrea5e of count at 14 00 on the second and fou1t11 day
Serum cortisol level and _catecholammes in unne were lcw in ,the night and hxgh in the
daytime in crdinéry chcle Catccholamme excretmn in urine was markedly affected by mght
work, whlle serum cortlsol level was hardly affected Cn‘cadlan 1hthms of lymphocyte
count and its subpopu]atmn 1ppeared mainly 1nf1ucnced by co1t1301 and 1150 affected by
catecholamines with lesser degree. The phase ‘_o.f‘cncadla_n rhythms of _l_y_mp=hqcyLO count and
adrenal hormonc levels _in.“evening type’ was delayed in comparison “t‘o‘ that:-_obscrved in

‘rormal type., . . S . Lo o L

* Depariment of Public Health, School of Medicine, Kitasato University, .
Kitasato 1-chome, Sagamihara, Japan

#*National Instilute of Industrial Health, Nagao 6-chome,

: Tama-ku, Kewasaki 214, Japan -~ - o ' S

Kyoko NISHIHARA*, Kazuko MORI**, Shiro ENDO*, Tatsuro OHTA**# |
and Kenshiro OHARA*** '

Relationship -between Sleep Effic;ency and Urmary Excretlon of
Catecholamines in Humans ‘

:]apanese ]oumai ofIndustnal Health, 21, 98— 99 1982 and 4th Intcmanonal Congresa of
Sleep Research Bologna Italy, 1933

Smn}nar} ) It is well known that urmary excletlon of catecholammes m humans is at
a low level during sleep But a 1elaLmnSh1p between quantl'mtwc dnd quahmtwe variations
of sleep and catecholaniines is’ not cle'u If Llus 1e]at1onnbhlp becomes clear, activities of
adrenomedullary and s)rmpatheuc nc1 VOLlS system durmg sleep wiil be estimated and a sleep
quality will be discussed. A relationship between sleep efficiency and urinary excretion of
adrenaline and noradrenaline was examined under an absolute bed rest condition for a week.

Subjects were \f?l.l}'\ P??‘l'i‘}é(d??ﬂ? -;ps_ycihiatr-ists.'c'tged 25+26) -who were under thc:absolute
bed rest in a shield room (0600-2100 light ; 2100 0600 dalk) w1th 1- 1r5hr f1ee L1me, clurmg
and after each meal. They were polyglaphlcallry 1ecmdecl f01 a wcek dunng Lhe absolute
bed rest. Urinary :;amplesE wete collected five timos a day af 0600 0800 1200 1830 and 2000
Sieep efficiency Wwas shown,_ as.the: percentdge of total: gleep time: to-the length of:each regime
interspersed ainong collecting urine.

. There was  significantly  negitive correlation :between adrenaline  excretion. and: . sleep
efficiency (r=—0.83 -01=26-p<0.001). . - Although a diurnal variation'of .adrenaline and -an



effect of stress caused by the absolute bed rest condition existed, this negatwe correlatmn
was more prominent. On ihe other hand noradrenaline excretion did not" correlate with
sleep efficiency and. was -about- constant: during: the _absélute- bed ‘rest (r=-0.33 n=26 S ).

*  Department of Psychophysiology, Psyclitatric Research Inshitute of Tokyo, - -

o ..2-1-8, Kamikitazawa, Setagaya-ku, Tokyo, 156 Japan .. .
R Natwnal Institute of Industrial Health, Nagav G-chome,. . L
Tama-ku, Kawasaki 214, Japan . .. . -~ i
**Department of Neurology and Psychiatry, Hamamatsu Umvers;ty Schaol
ef Me_d_zcme,.Hamametsac, Japan

' Kazuko MORI

; Automated Measurement of. Tryptophan and Metabolltes in Uune Blood
and Tissue by : High- Performance L1qu1d Chromatooraphy ‘with Fluorometnc
Detection

t

18th Intematronal Symposmm Advances in Chromatography, fokyo, ]apan, 1982 and
Joumal ofPharmacobxo-Dynamxcs, 5 s-28 1982

Summary A h1ghly selectwe 'md sens1t1ve method f01 measurement of tryptophan
(’I‘RP) and its metabolites in physiological samples has been developed based on the use of
high-performance liquid chromatography (HPLC) with fluorometric detection. An automated
bipgenic indoles amlyze1 Was assembled from s HPLC, zn autosampler and a segmented
reactor equipped with a sensitive’ fluorometer. The o-phthalaldehyde—cystem method was
applied to the fluorometric reactor.

Serotonin (5-HT) in human urine was isolated initially on an extraction column (Bio-Rex
70), eluted with a diluted acetic acid, and injected onto a HPLC in my 1n1t1al worlc . In
analyses of 5-HT and 5~hydroxy1ndoleaceL1c acid (5—HIAA) in ullne, the centmfuged urme
can be directly injected onto a leax SCX column for 5-HT and onto a Yanapak gDs T column
for 5-HIAA in the analyzer. The method ‘has: been applied .to.the determination jof .TRP,
5-HT and 5-HIAA in human plasma and cerebrospinal fluid (CSF), as well as in rat plasma
and bram tlssues Rat bleoad samples from a.chronic ,ugular catheter were obtained without
1m1nob111z1ng or dzsturbmg the ammal Tissue and plasma prepalauon 1equ11ed only depro-
_teinization before HPLC using a Yanapak ODST wh1le CSF W'IS directly applred to the
jcolumn 5—Hydroxytryptophan (S—HTP) was used as an mternal standard. ’I‘he separatlon
of the blogemc indoles on ODS column depended on the pH in the moblle phase. In analyses
of TRP, 5—H’1‘ and 5~HIAA in plasma and brain, the optlmal pH of the eluent was 4.9 and
‘_4 3, zespectwely Less than plcomole level of 5~HT and S—HIA_A could be determmed using
the analyzer employed in thls work

National Institute of Industrial Health, Nagao 6chame,
Tama-ku, Kawasaki 214, Japan



Kazuko MORI |
Automatic ‘Analysis of Biogenic’' Catecholamines by High-performance
Liquid Chromatography with Fluorometric Reaction Detection .

Synthesis, storage and secretion of adrenal catecholamines: Dynan'iiczir'ltegrati'on of
functions. Ed. by F. Izumi, K. Oka arid K. ‘Kimakura; Advances in the Biosciences, 36,
275-284, Pergamon Press, Oxford and New York 1982

Summary An automated catecholamine (CA) analyze‘r was assembled from a high-
performance liquid chromatograph, an autosampler and an air segmented reactor equipped
with a seansitive fluorometer. The tribhydroxyindole technique was applied te the fluoro-
metric reactor. Catecholamines in urine, plasma and brain homogenate were usually punfled
on an alumina column prior to their separation by high-performance liquid chromatography
(HPLC).. Centrifuged t;x‘me and a supérnatant of braif howogenate can, liowever, be injected
orito the HPLC column without further pre-treatment.” Approximately 100 alumina’ eluates
from urine can be treated per day when the analyzer is operated continously. The corre-
lation berween the values of urmary free CAs with 1nd without prepunf]catmn were, lughl}r
s1gn1f1cant. Léss than 5 PE of nmadrenalme and adrenalme could be detected w1th mstru-
ments emploved in this work. The measurement of noradrenaline and adrenalme in plasma
of a man at rest required 0.5-1 ml samples. The automated CA analyzer with an air
'segmented reactor is useful for the 1outme measurements of CAs m biological fluids and

tlssue homogenates

Nahr.mal Inst:tute af Industrial Heallh, Nagao 6‘chome,
Tama-ku, Kawasaki 214, Japan

Kazuko MORI . ‘
Nighttime Sleep and Daytime Sleep of Shift Workers .
Journal of Human Ergology, 10, 200201, 1981

Summary The daytime sleep in the night shift ‘period: of‘éhiff workers lasts ‘f(')i' a
shor'fe1 period than the normal ﬁight sleep. This is accounted for by disruption of circadian
rhythms and by disturbances from the environment, Urinéry adrenaline excretion, on the
other hand generally increases durmg the daythe sleep, compared with that durmg the
mghttlme sleep. This increase may result from various reasons, but prlmanly from the
enhanced rate of wakefulness per1ods in the daytime sleep as shown by the recent polygra-
phic studies on sleep at different times of the day. We have shown =z significant negative
correlation between the urinary adrenaline concentrations and the p'rdportion in time of
actual sleep in the daytime sleep. - The effectiveness of daytime sleep by shift workers is

discussed on the basis of these results.

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



Shinichi SAITO*, Mitsue SHIMADA¥* and Kazuko MORI®*.- | 1.
Urinary Levels of Catecholamine in Anovulatory Women ' = * " ..

Japanese Journal of Fertility and Sterility, 27,'313--317, 1982 =~ '

Summary In order to investigate some endocrine disturbances in \,anovqla_tquy-‘ women,
the values of urinary catecholamine were measured in 10 ovulatory and 24 anovulatory
women by a hlgh performance hquld chmmatographlc method w1th a fluoresecent reactmn
system C o

24 hour urme specmlens for noradrenalme, adlenalme, dopamme and estradml were
collected on day 13 of the menstrual cycle Blood samp]es were drawn on day 14 of ‘the
‘menstrual cycle, LH and I"SH in the serum were determmed before and at 15, 30, 60 and
120 min after intravenous admlmstrauon of 100 pg LH- RH A posmve correlatmn was found
between urinary noradrenaline and’ serum LH in ovulatory women Anovulatory ‘wormlen
showed an typical p'u:tern of LH and low estradml secretion and noradrenahne showed low
levels without any correlatwn with estradml of LH levels ‘ Unnary noradrenallne levels in
wormen ‘with low LH and I‘SH response to LH-RH mjectwn were 81gn1f1cantly lowsr than in
normal women. The results indicate that a noradrenerglc mechamsm exists an actwatmg

Seree
it

effect on p1tu1tary LH release

* Tke F:rst Department of Obstetrzcs and Gynecology,
Toho Unwerszty Sckaol of Medwmc, Tokyo Japan e
** National Inst:tute of Industrial Health, Néagao 6chohze, -
Tama-ku, Kawasaki 214, Japan

RO T T L O LT TP IE VRN TSR R E TR O TS NIRRT S TP
A'Iasayasu MINAMI {U’ld KCTZH!{O AJIORI 1] Covlaniirgnn g IRt v
Simplified Assay Method for Measuring 3-Methoxy 4-Hydroxy Mandehc o
Acid in Human Urine vl

Industrial Health, 1982, 20, 27—34. S

Summary A simplified and accurate assay method for measuring 3-methoxy-4-hydroxy
mandelic acid (VMA) in human urine was established. The method is thought to be -appli-
cable to the assay of a large number of samples at one time.  VMA concentration in human
urine was determined spectrophotometrically ‘after purification.of the VMA:-aud its conver-
sion to varnilline. -~ The extraction of VMA and vaniline from the medium into the organic
solvent and their purification depend largely on pH, ‘of which. indicator. is zn-excellent
reagent for the conversion of VMA to vanilline, The normal value of VMA in the urine of
eight healthy young resting males (20-24 vears) was found with this method to. be 41.4+21.3
moles/min (the mean+S8.D.). : - -

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



Masayasu MINAMI, Ktmzko KOSHI, Katsunori HOMMA Yasutomo SUZUKI
and Hiroshi YOSHIKAWA™ = ... Lo s

Changes of the Activities of Superoxide_.Dismutase. After Exposure to the :
Fume of Beavy Metals and the Significance of Zinc in the Tissue

Arch. Toxicol. (1982) 49: 215-225

.S‘umm&ry Pathological changes induced by cadmium aerosol had Afeatures comnon ‘to
the changes evoked by oxidants. Female rats were exposed to fumes of lead, anlimony, zinc
and cadmium (15-100 pmoles/nﬂ) One lLour affer termination of exposure, superuxide
dismutase (80D) activity in erythrocytes of the exposed rats lowered by 15-40%. SOD
activity of iung lavage fluid aiso lowered by 20-35% at the 2nd day after the expeosure. The
inverse value of SOD activity (1/S0D) in erythrocytes and of lung lavage fluid were propor-
tional to the molar exposure level adjusted by the particle size (D].XDIL plot), irrespective of
the difference of the exposed substance. The ratio of dry weight to wet weight of the lung
was 4.3-2695 lower than the control value on the later period after the exposure. With the
heavy metal exposure, the uptake of the exposed metal was found to be proportiopal to the
endogenous zinc concentration, which was correlated well with the change of SOD in the lung
and in erythrocytes. Cadmium decreased the zinc concentration after the exposure. .

Department of Occu_bat_a'onal Diseases, Nattonal Institute of Industrial Health, Kawasaki
*Degpartment of Hygiene, Gifn Um'versity School of Medicine, Gifu, Japan

Masayasy MINAMI*, Kazuko MORI* and Toshiharu NAGATSU**

Kinetics of Adrenaline and Noradrenaline in the Human Body Flmd
Change Concomltanﬂy durmg St1essfu1 Perlod

Adv. in B:osct 3, 265—-274 1982

Summary Five male students (20-22 vears of age). were loaded with mild- (168 watts)
upright ergometer exercise for 5 minutes. The exercise tests were performed 6 times per
subject during three years. Blood sampling during the test terms was administred by
antecubital venipuncture twice at 1-8 minutes (t,) and at 5-50 minutes (t,) after the initia-
tion of the exercise. The timing, t, and f;, of the blood sampling varied between subjects.
Plasma and urinary catecholamines (CA) and autonomic and cardievascular indices were
checked, too, at t; and t,, Kinetics of adrenaline and noradrenaline in the human body
fluids changed concomittantly.  The change synchronized ‘with that of the index relating to
the autonomic function. A linear kinetic model is possible to mimic the concomittant change
of catecholamine and the autonomic.nervous tone for the peripheral circulatory contreol. This
is a functionzl relation expressed in a hyperbolic curve among variables of the initial value
equivalents of blood pressure (Pj (0)), plasma CA (PCAj(0)) and CA metabolite (VMA, vi)
in urine from an individual subject (i} :

Y4/1. 4022 —X4=1.00 .
Here, X and Y are expressed in the following equations as
vj=(0.797 X2—0.605 X*—-3.38). 10% ,
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[PCAJ(0)—Fj(0)]2=(0. 605 X2—0.797 Y*—2.64)- 10-2 S . L
The functmnal 1e1atmn also is mamtamed durmg the rest permd " The hyperbblu.
function’ 1mphes that* the CA concentzatmn in’ the receptor site is kept constant .and’ blood
pressure is regulated by the changes of the numbers and the sensitivity of the.CA. receptors
in the ordinary physiological state.

* National Institute of Industrial Health, Tama-ku,
Kawasaki 214, Japan
*kDepartnent of Life Chemistry, Graduvie School ai Nagatsda,
Tokyo Institute of Technology, Midori-ku, Yokohama 227, Japan

Heihachiro ARITO¥, Ayako SUDO*, Noboru HARA*, Keiko NAKAGAKI**
and Shizuo TORIT**¥

Changes in Circadian Sleep-Waking Phythms of Rats Following
Administration of Met11y11nercury Chloride '

Industrial Health, 1982, 20, 55—65.

Summary Polygraphic rer_:ordings of cirgac}iaq sleep:waking rhythms of rats were
made before and after oral administration of methylmercury chloride (MMC). MMC-dosed
rats exhibited an increase in both dark-phase slow wave sleep (SWS) and paradoxical sleep
(PS) and a decrease in light-phase PS. There was no difference in the amounts of both
light- phase SWS and wakefuiness: (W) before and after MMC admiristration. - A, phase of
the circadian PS rhythm was dissociated after MMC administration, whereas: the circadian
SWS rhythm was still entrained synchronously  to .a light/dark eycle. The MMC- induced

. sleep disorder returned to the ongmal sleep patterns by Days 35-55 after MMC adrrumstra-_
tion. Possﬂ)le mechamsms underlymg the sIeep d1sorder are dl,scussed in }1ght of the
reported chuhnerglc dysfunctmns of the centrai Tervols system. : '

The appearance of sieep disorder is compared with that of neurological signs of motor
incoordination and changes in brain' Hg concentrations with time. The onset of neurological
signs of staggering gait of MMC-dosed rats comc1ded with ‘the time when brain Hg concen-

trations redched maximum levels.

# Nattonal Instatute of Industrial Health, é.l 1, 6‘ch6me,
] . . Nagao, Tama fm, Kawasakz 214 Japan
ot Sckool of Vetermary Medtcme, Azabu Umve?szfy, >
Fuchmobe, Sagamzhara shi, Kawasakz, 229 J'apan
***Department of Physzology, Toho Umverszty School of Medzcme,
5-21-16, Omori Nishi, Ota-ku, Tokyo, 143 Japan
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Ayako SUDO and Heihachiro ARITO .
Neurochemical Correlates of Sleep Disorder of. Rats Administered with
Methylmercury Chloride S

Industrial Health, 1982, 20, 6770

Summary  To investigate the role of brain monoamines in the sleep disorder of methyl-
mercury chloride (MMC)-dosed rats, monoamines-and. their metabolite were measured in
several brain .regions.” Both- MMC-dosed and . vehicle-injected. rats were sacrificed at the
beginning of the light period and of the dark period on the 17th day after administration of
16mg/kg for 2 consecutive days. Noradrenaline levels were elevated in pons-medulla and
diencephalon-midbrain and reduced in cerebral hemispheres in the light period. Increased
level of serotonin;in diencephalon-midbrain, was found-in the light period and. decreased
levels of 5-hydroxyindole acetic acid in diencephalen-midbrain and of -tryptophan ia, all
regions 1nvest1gated were. observed in the dark period. It was demonstrated that in_com-
parison to those of the velucle-mjected rats, nmadrenalme contents of subcortrcal structures
decreased during the dark period when amounts of SWS and PS increased and also mcreased

during the light period when PS occurrence was suppressed. FITART

National Institute Industrial Health, Nagao 6-chome,
Tama-kn, Kawasaki 214, Japan

Ak:m YAS UKOUCHI Ko:cht IWANAGA* Yukthzro KOYA¥*, and
Masahiko SATO#

Change in Pulmonary Diffusmg Capac1ty for CO Under Various Conditions
of Temperature Combined w1th Hypobanc Hypox1a '

8th International Congress on Ergonom:cs, Tokyo, 1982. (Ergonomics, 25 {6), 464p)

. Summary. The change in pulmonary diffusing capacity for CO (Dz) was studied in ten.
normal human subjects using a breath-holding method. The, experiments consisted -of two
series. One series (Series I) was performed in five subjects at ambient temperatures of 16,
20, 24 and 28°C (RH 50%, respectlvely) each at simulated altitude of 0, 2000 and 4000m In
another series (Series 1I) ‘the remammg sub]ects were exposed to amb1ent temperatures of 12,
20, 28 and 36°C (RH 50%, respectlvely) for abuut 2 hours, The purpose of this study was
o observe the characteristics of the change in Dg mduced by the varmus thermal conditions
combined with hypobanc hypoma and to 1nvest1gate a physmlogmaI parameter which indicates
the change in Dg. o
In Series I, the change in DL was not sxgmflcant thhm the range 16-28°C at sea-level
but was significant at altitudes of 2000 (P<{0.05) and 4000 m (P<0.01). The differences of
Dz in the corresponding temperature between 0 and 4000 m were larger at lower temperatures
than in the neutral condition. The physiological parameter which showed significant correla-
tion with Dz at each altitude was oxygen intake, however, the fist order correlation between
Dr and O,—pulse holding the influence of oxygen intake statisticaily constant was significant
at 0 and 2000m. The change in Dy with ambient temperature was significant when the
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variation of amblent tempe1atu1e condrtmn was, W1dely contxolled as in Seues 1I. Pulmonaxy
capillary blood volume obtamed in Serles II by Roughton and Forsters techmque was h1ghly‘
correlated with Dy, (f‘:u() 928; P<0 001) Smce O-,.-pulse was “well ‘reiatéd ‘to stroke’ volumme
(7=0.939, P<0.001), computing the second order: par_txal_-_cprr_e]at_mn_,between‘-,-pulmona_ry
capillary blood volume and stroke volume holding both oxygen intake and cardiac output
statistically constant resulied in a correlation of r=0.688 (P<0.05). It seems reasonable to
conclude that the Dy variation with ambient temperatute primarily depends on the alteration
of pulmonary capillary blood volume which may be able to be predicted from the relative
change in stroke velume or Oj-pulse at both 0 and 2000 m.

* National Institute of Industrial Héalth, Nagaco 6-chome,

v © - Tama-ku, Kawasaki 214, Japan )
- ¥ Department. of Ergonomics, Kyushu Institute for Design Research

Koichi IWANAGA®, Akira YASUKOUCHI, Kazuhiko YAMASAKL®,
Haruhiko SATO*, and Masahiko SATO*

Effect of Body Build and Sweat Rate on Rectal Temper'lture durmﬂ Acute
Heat Exposure in ' Man -« v ¢ -

8th International Congress on Ergonomics, Tokyo, 1982. (Ergonomrcs, 35(6), 465— 466p)
T S O R LA D S T S R T

Summary The present study was conductedto examing the effectsof: ,body- build. and
sweat rate on rectal temperature durmg acute heat exposure Nme healthy male students.
volunteered as sub]ects ' After staymg for 30 mm m a chmatm chamber at a temperature of'
28°C with 50% 1elatwe hunudlty, the physmlogrcal responses to’ heat exposme at Test Wme
" examined in another climatic chamber at a temperature of 45 or 50°C' with'' 50,6' relative-
humidity for 61 min. Rectal tempemtme was measured at the end of the period at 28°C and
during heat exposure at 45 or 50°C. Sweat rate (mg/lO min) in' the chest was obtained usmg
the f11|.er paper method. Skin-fold thickness and body ‘density were measured.’ Body we1ght
was measured prior to and after the expenment and the volume of sweat dunng exposuse
was obtained. Moreover, explred gas collection, ECG recordmg and skin temperatme measu-
rement were performed o

. Sweat rate had a negative linear cor1elatmn ‘with the absolute value of rectal tempera

ture. Skm-fold thickness of upper arm and body welght had a negatlve 11nea1 correlatmn
with the increase of rectal temperatiire during exposire. )

In conclusion, sweat rate is ‘affected by the absolute value of rectal temperatuze, and
body bu1ld ‘affects the increase of rectal ternperature "

*Deﬁartment of Ergoaeomzcs, Kyusku Inst:tute for Design Research
Nafzonal Instztute of Ina‘ustmal Health Nagao 6-ckome,
ITama,kzt, Kawa_a:akz_ 214, ]a;bcml
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Haruhiko SATO*, Akira YAS UKOUCHI, and Kazuhiko YAMASAKI*
Body Temperature Changes of Resting Men during Heat Exposure

AnnaIsPhyszoI Anthrop, 2 (1): 35~ 33 1983

Swummary Nine healthy male students were exposed to heat for 61 minutes in summer.
The thermal conditions in 2 climatic chamber. 28°C, 36°C, 45°C and 50°C DB with b0%RH. -
Rectal temperature and mean skin temperature were measured jon).resting subjects during.
heat exposure. During exposure rectal temperatures.decreased at 28°C, and increased.at 45°C
and 50°C. Rectal temperature at 36°C showed no' definite tendency. Mean skin temperature
increased at 36°C and 50°C. Close correlation: was found between rates of increase in rectal
temperature at 36°C. and those at 45°C. . Rates of increase in rectal temperature at 50°C
correlated with those at 36°C and those at 45°C.  Rates of increase in rectal temperature at
36°C, 45°C and 50°C had negative correlations with weight, bedy surface area, lean body
mass, % body fat and mean skmfold thmkness, and had =2 posmve correlatmn with body

T R A R

suface area / weight

—

Nuational Institute of Industrial He'altk'r Nagk'éb":'G-'c'hohzle,'-"-i S
Tama-ku, Kewasaki 214, Japan. .. oo b0 oo Go

i

*De;bartmem of Ergonomics, Kyushu institute for Deslgn Research
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Akzm YASUKQUCHI, Kazuh;ko YAMASAKI?, I\o.'c/u IWANAGA®,
Mutsihiro FUJIWARA*, and Haruhiko SATO*

Seasonal Effects on the Relationships between Mmpholoalml Ch'uacterlstlcs
and Decrement of Rect'll Temperature in a Cold Envnonment '

Annals Physiol. Anthrop, 2 (1): 3944, 1983

Summary The purpose of this study is to examine‘ whether there is seasonal effects
on the relationships between some morphological measurments arnd  decrement of rectal
temperature in a cold environment. Nine inale subjecte who. wore thin shirts and shorts
were exposed to 12°C with relative humidity of 5095 for GOmmutes ’I"he ‘expe_rrnente‘lwere,
performed in Summer and in Winter. . ,7 } ._

The relative large decrement of rectal temperature during the last 30 mmutes of exposure
to a cold air were observed only in relative lean subjects in Summer, but not in all in.
Winter. The decrement of rectal temperature was more affected in Summer by the variations
of body fat per cent and body surface area pea unit.body volume. ‘

However, metabohc response to a cold.air was more affected in Winter by the vanatmnS;
of the above two parameters. It wWas concludod that morphologmal factors were related
intimately to heat loss by thch rectal temperature was decreased 1n Summer and to heat
production by which rectal temperature was mamtamed in Wmter m é. cold environment.
Therefore, it was thought that an index as a cold tolerance such as lower critical temperature
was more related to morphological factors in Winter than in Summer,

National Tustitute of Industrial Health, Nagao 6-chome,
Tama-ku, Kewasaki 214, Japan
*Department of Evgonomics, Kyushu Institule for Design Reseavch
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Kimiko KOSHI
Toxicity of Low Solublhty Chemlc'ﬂ Substances on Mammallan Cells 111

Culture '~ 7 ’ S

Environmental Research in Japan, 1981, p244. (Environment Agency)
Summary 1. Solubility of low solubility metals and metzl cémpddnds: e
Examples of low solubility metals and metal compounds such as cadmium, cobalt, . zinc,

lead, iron and their fourteen compounds have been examined for their solubility in protein.
or amino acid solution -as compared with that in water or Tyrode's solution, Cadmiun,
cadmium oxide, cobalt, cobalt sulfide, zinc, zinc oxide, iron and iron sulfide were more easily
dissolved in protein and amino acid solution such as fetal calf serum, albumin or. glycine
solution than in water or Tyrede’s solution. In the case of lead, lead mwonoxide,. and lead,
sulfide, they were more easily dissolved in albumin and glycine water solution than in water.
However, they were less soluble in fetal calf serum and Tyrode’s solution than in water. In
the case of cadmium sulfide, cobalt (1) oxide, cobalt (I[) oxide, zinc sulfide, lead _dioxide,!
iron trioxide and iron tetraoxide, there were no significant differences in solubility between
protein or amino acid selution and water or Tyrode’s solution. The solubility of cadmium,
cadmium oxide, cobalt, zinc and lead in albumin and glycine solution mcrased with mcrease
of the concentration. It is thought that the cell toxicity of low solub).hty part1cu]ate metals
and metal compounds to cultured cells differs accordmg to the composxtmn of the (}ultule
medium, the '11110unt of the’ mgrechents and the 'mlount of serum added fo the culture
medium, since the solulnhty nf the low SOlubll.lLY metals and metal compounds varies with
these factors.

2, Chromosemes of cultu1ed peuphelal blood lymphocytes f1om wcukerb exposed to low
solubility par tmnlate metai complex b b o : e
Futne particleés from stainless'steel.Wwelding . which' is one: of Jlow solubility.particulate

metal complex induced significant increase in the frequency of sister: chromatid- _exchanges

and chromosomal aberrations in cultured Chinese hamstex celis as 1eported p1ev1ously Thus
in this report the sister chromatid exchange frequency in vivo and the mductlnn of chromo-
somal - aberration. were Investigated in phytohemagglutinin-stimulated lymphocyte culture of
stainless steel welders. There was no significant difference in the mean value of freguency

of sister chromatid exchange in the peripheral lymphocytes between the exposed.group of 44

workers and the conirel group of 15 persons. However, there was statistical difference in the

variance of sister chromatid exchange frequency between the. exposed and contrel groups.. :.

The frequency of cells with structural chromosomal aberrations such. as breaks and exchange

figures in the group of welders was significantly greater than in the controls. Two welders

with. 47 chromosomes in about 70 percentage of total metaphases were found and the, karjm-
types of the chromosomes were XXY or trisomy of group C. Further investigation on this,
problems. will be conducted.

Nattona[ Institute of Industrvial Health, 21-1I, Nagao 6-chome,
Tama ku, Kawasakz 214 J'a,ban
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Yasu tomo S UZ[ 'KI

f : ] 37N :
[ IR l‘i-" D bapgeady pgibhcvdet

Metal Bmdmg Propertles of Metallothlonem in Extr'lce]lular FlUIdS and Its .l
Role in Cadmlum-Expose‘d Rats

Vbt ittt st P

Published 1982 by Elsevier North Hollano Inc Foulkes, ed. B:ofogtcal RoIes of
Metallothionein, P.25-35

" Summary - The low molecular weight éadmium-; Zinc-, copper-binding protein, metal-
lothionein (Kagi'and Vallee, 1961:) is synthesized mainly’ in the liver and kidneys and probably
in other tissues in response b cadmium exposure. It has been suggested that metallothionein
(MT) is'involved in the metabolismr of zine and ‘copper as ‘well as of cadmium (Evans, 1979;
Webb, 1979). Several papers hdve reported that MT exists in extracelluiar fluids such as
the plasma and urine of animals (Cherian‘et al., 1977 ¢ Nordberg et al.,, 1971; Nordberg and
Piscator, 1972 ; Shaikh and Hirayama, 1979; Suzuki, 1981; Vander Mallie and Garvey, 1979)
ane humans"(Cllaﬁg et al., 1980; Suzuki et al., 1977) exposed’ to cadmium, and suggested that
this protein is invelved in cndmium“fr‘msport and excretion. ' However, little attention has
vet been paid to its relation to copper and Zinc behavior in'these biological fluids. * This
experiment was conducted to investigate the copper- and’ 71nc-b1nd1ng p10pert1es “of this
protem in plasma and urme, and to give an mmght inte its role in the biological fluids in

cadmmm-exposed ammals

De}bartment of Occupatmnal D:scases, Natumal Inshmte of Industrza!
Health, Tama-ku, Kawasakz 214 Japan

Ketko NAKAGAKI H:rOSht TSURUTA and Heihachiro ARITO

Determination of Toluene Concentrations in Blood Intermittently Sampled
from Jugular Vein-Catheterized Rats

Industrial Health, 20, 147150, 1982

Summary - An extraction method of toluene in the blood sampled through catheter is
reported in rats. Catheters were implanted chronically into the right jugular vein of rats by
a modification of Waynforth’s method. - Toluene dissolved in an equal volume of -olive il
was injected intraperitoneally at the three doses of 50, 100 and 200 mg/kg of body weight.
Blood was withdrawn via the catheter at 1/3, 1/2, 1, 2,4, 8, 12 and 24 hours after the
injection of toluene.' Toluene in the blood was extracted into carbon disulfide containing
ethylbenzene as an internal standard and the levels were determined by a gas chromatograpt.
In all three groups, the toluene concentrations in the blood reached maxima at 30 min.. A
method of carbon disulfide extraction used in the present study was found: to be’ sensitive
and reproducible for determination of toluene concentrations in the blood. Moreover, the
jegular vein catheter method permited repeated sampling of reproducible amounts of blood in
the unanesthesized and unretrained rat for analysis of toxic substances in the blood. It is
possible that the present msthod of combining solvent extraction and jugular vein catheteri-
zation in rats can be applied te pharmacokinetic studies of toxic substances in the rat.

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

— 106~



eroshz TS UR UTA
Percutaneous Absorption of Orgamc Solvents

Industrial Health, 1982, 20, 335-345."

| Summary “The penéitfati'on rates of 10 hydrophobic ‘solvents through the excised
abdominal rat skin were gquantitatively determined by using the in vitro method ‘i'é}')bi"ted
previously. The hydfrophobic solvents studied were benzene, toluene, ethylbenzene, o-xylene,
styrene, n-pentane, 2-methylpentane, n-hexane, n-heptane and:-n-octane, There was a great
diversity in the ability of the hydrophobic solvents to penetrate through the excised rat skin,
but a good correlation between the penetration rates and the solubility of the solvents in
waier was observed. The log-log plot of the penetration rate versus the solubility in water
showed a 11near“re[at10nsh1p logt y=1.41log . x —0: 297, r=0. 981, where y' is the penetration:
rate (n moles/mln/cnﬁ of skin) and x is the solubxhty of the solvent in water (mM ah 25%G)

hydrophoblc solvents

Natwnal Instztute of Industrml Heqlth, 21 1, Nagao 6'chome, o )
' Tama- ku Kawasakz, 2i4, fapan ' T

Kazuo FUKUDA

Expenmental Carcinogenesis of the Chemlcals Relatmg to Benzoyl Chlorlde
Production B _

The Ochanomizu Medical Journal, 29 (3), 6981, 1981

Summary . The carcinogenicity of seven chemicals, which were suspected as the
substances causing the lung cancer.and maxillary malignant lymphoma  of the workers em-
ployed in the BOC manufacturing factories, was examined by skin application in female ICR
mice. The chemicals tested were as follows: benzotrichloride . (BTC), the intermediate;
benzoyl chloride (BOC), the final. product; benzyl .chloride (BYC),..benzal chloride (BAC),
o-chlorobenzotrichloride (OCBTC), p-chlorobenzotrichloride (PCBTC) and o, p-dichlorobenzo-
trichloride (DCBTC), the impurities in the process of BTC production.

_ High dose-levels of BTC displaved a potent carcinogenic activity in the skin as well as
lsukemogenic and lung tumorigenic activity with .extremely earlier appearance of malignant
tumors and dose-related tumor response. After long-term application of BYC, BAC, BTC and
BOC with low-dose level, it was recognized that BTC was the strongest carcinogen, and BAC
was moderately stronger carcinogen, and both BYC. and BOC were rather weak carcinogens
among those chemicals.,; The types of tumor induced were: mainly sqaumous cell carcinomas.
of the skin and adenocarcinomas and adenomas of the lung, and also, as to. BTC, squamous
cell tumors of the upper digestive tract. Factors of high dose and/or juvenility were needed
in the induction of malignant lymphomas by BTC. . Carcinogenic activity of PCBTC was
recognized to be stronger;than that of OCBTC, and was almost equivalent. to that of BTC.
The carcinogenic potency was paralleled with: the increase in the number. of chlorine in
methyl radical of toluene, However, introduction of chlorine inte the nucleus of BTC
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reduced greatly the carcinogenic potency of BTC except for only para-chloro derivative. The
alkylating potency of test chemicals did not necessarily correlated with the"éarc'ir'iogeziic
potency. . T
Considering the extent of possible exposure of the workers to these chemlcals 1n the
working environment and the carcinogenic potency of the chemicals tested, 1t can be con-
cluded that BTC was very probably responsible for causing seen in the workers employed in
manufactuung BOC. . l -

National Institute of Industrml Heqlth, Nagao Gchome,
Tama-ku, Kewasaki 214, Japan

Hzromtcht HASEGAWA, Mitsuo SATO, Takes chz HONMA and Muneyuk:
MIYAGAWA -

Evaluation Methods of Biological Effects Caused by Mixed Pollutmg
Substances

Environmental Research in JAPAN, 1981_. p.242 (Environme:qt‘Ageﬂfyl')' A

Summary The problem of the toxic effects of mixed polluting substances has been
investigated in recent years. The toxic action of each substance has been fairly clarified
experimentally and epidemiologically in details. As the remaining problem, therefore, the
1nte1actmn or:the, resultmg tomcxty by many poliuting substanes taken mto Lhc body, mubL
be clarified qu'lhtatwely and furthermore finally quantitatively. At present, 1o fundamental
method for the design of the experiment and for the evaluation of the toxic effects has been
proposed.  The difficulty with the evaluation is assumed to ‘be caused by various changes
in the body and the evaluation method itself. Therefore at first, some suitable indexes for
the evaluation must be taken out from the various changes, and then the ‘indexes must be
treated by an evaluation method which will be pursued in our study from 1980 to 1984.

In the report in 1880, we examined the effects of the mixed exposure of NO, and CO using
rais, As the result, GSH in lung tissue, creatine phosphate, glucese and lactate in brain were
assumed to be the suitable indexes for the evaluation of the mixed expdsure NO, and CO.

In this study in 1981, we examined further exactly the- effects of mixed NO, and CO.
Nine groups of female rats of eight weeks old were exposed to the substances for 4 weeks.
The exposure conditions were as follws: NO,; 4 ppm- and 8 ppm, CO; 50 ppm and 100 ppm,
NO, + CO; 4 ppm 4 50 ppm, 4 ppm + 100 ppm, 8 ppm + 50 ppm, - 8 ppm + 100 ppm, ‘and “only
clean air te control group.

At single substance exposure, the indexes such as spleen weight (per body wéight); ‘
lactate and glycolipids in heart were changed by CO, but -not by NO,. - On the contrary, the
indexes as lung weight, liver weight, pyruvate in liver, ACP and GSH in lung tisste - were
influenced by NQ,, but not by CC.  The indexes as LDH. ALP and p-GTP in lung tissue
were changed by both, NO, and CO. ’ o C Co

At mixed exposﬁre,' the changes in mots of the above indexes by NGO, or CO were seemed
to ‘be' reduced by CO or NQ,, respectively. = We assoumed accordingly that the present values
of TLV 'were unnecessary to be changed at mixed exposure of NO, and CO
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In this report the sxgmﬂcant effects on central ne1vous sysl:em are not yet analyzed

i IR L

Then, ‘the fmal conclusmn w111 be 1eported ih a'néxt pafer.

Natwmzl Institute of Industrial Health 21-1, Nagao G'chome,
" Tantl- ku, Kawasaki 214, Japan * - B Y

' .
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-Takeshi HONMA,; Muneyukt MIYAGAWA, Mitsuo SATO cmd Huonucht
HASEGAWA

Increase in Glutamine Content of Rat Mldbram Induced by Short term
Exposure to Toluene and Hexane

Industrial Health, 1982, 20, 109115, o

Summmﬁ A method f01 quantitative analysm of free amino acxds in rat bram was
estabiished Rat nudbram was homogenmed in HCIO, solutmn and the supematant was
1pplled to a high- petfo1mance 11qu1d chromatogmph attached to a ﬂuorescence ‘detector.
Amino acids were sep'uated in an ion exch'mge column plepa:.ed for amino ac1d analysm
and were reacted w1th a—phthalaldehyde Fluor escence 1ntens1ty wa_s linear in a wide range
of amounts of authentlc amino’ acids (1 25—12 5 nmoles) ’l‘h'r'eol'ﬁiﬁe, serine and glutamine
were completely separated. Sixty minutes was required for the elution of nine amino acids,
which were main components of free amino acids in rat midbrain. An 8-hr exposure of rats
to 4000 ppm of toluene or hexane produced significant increase in glutamine content of the

midbrain. R e e e
: - BRI Y - gty L RN

Natmnai Instztutc of Imiustrzal Health, 21 I, Nagao Gdzome, .
Tama- Ieu, Kawasakz 214, ]a_fmn

Takeshi H ONMA

Simultaneous Determination of Biogenic Amines and Metabolites in Small
Brain Tissues by a High-Performance Liquid Chromatograph Connected to
an Electrochemical Detector : : o x

Iﬂdustr}alh’ealth, 1982, 20, 247~—258.

Summary An assay method fm the determm’atmn of dopamme, no1epmephz1nc, sero-
tonin and all metabohtes of these bmgemc alnines in' the rat striatum or hypothalarnus was
déveloped using & Iugh performance 11qu1d c111om'1tograph connected to an electrochemical
detector. Among amines and metabolites, cateclhiol compounds were purified fny alumina
adserption and noncatechol -coinpounds ' were extracted by ethyl acetate. . Two and-a-half pmole
or lower detection lmits and-a linear relationship. between the amounts and peak areas
ranging from 2.5 to 10,000 pmoles were obtained for all substances. The results of the
administration of halo peridol and U-14,624 to rats supported the wvalidity of the present
agsay method.

National Institute of Industrial Health, 21-1, Nagao 6G-chome,
Tama-hu, Kawasaki 214, Japan
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Takeshi HONMA, Ayako SUDO, Muneyuki MIYAGAWA, Mistuo SATO and
Hiromichi HASEGAWA
Significant Changes in Monoammes in Rat Bram Induced by Exposure to

Methyl Bromide
Neurobehavioral Toxicology and Teratology, Vol. 4, pp. 521--524, 1982

Sumﬁzﬁzr& " Rats wére ‘éxposed ‘to thethyl bromide (MB) ' gas fof 24'hr or 3 'weeks con-
tinuously.  Norepinephrine (NE), dopamine (DA), serotonin (5-HT), acetylcholine: (ACh),
cyclic .AMP ,{cAMP) and.-cyclic GMP (cGMP): contents, in, dissected brain regions.were
measaured after ME exposure. MRB. produced remar.kable reduction» in NE conteute of
hypothalamus and cortex + hippocampus at 100 ppm or higher concentratmn after 24 hr
exposure and at 10 ppm after 3 weeks exposure. At the same concentzatlon of ’\/[B DA
5-HT and ACh contents were only slightly affected by the exposure. _Change in neuro-
transmitter content was specific to NE. MB-induced changes in NE contentsllasted for at
least 24 hr after the cessation of exposure cAMP was increased and cGMP ‘was 1educed by
MB exposure. These results suggested that MB nught have enhanced the sumulatlon of DA
teceptors and weakened the stlmulatmn of ACh receptors in the brain.

Nat:onal Instztute of Industrial Healthk, 21-1, Nagao 6‘-chome,
Tama-ku, Kawasaki 214, Japan

Junzo SAEGUSA, Hiromichi HASEGAWA and Kiyoyuki KAWAI
Histopathological Examination of Male Rats Exposed to DBCP Vapour
Industrial Health, 1982, 20}, 315323,

Summary A histopathological examination was made of adult male rats which inhaled
1, 2-dibromo-3-chleroprpane (DBCP). The rats were continuously expoée“d‘ to' ll‘OI‘pp;'m' EBCP
for 14 days and were sacrificed 1, 16 and 36-days, and 12 mionths after{exposure..:!Ssevere
injury was produced .in the testicle, kidney and: lung. : _’I‘_h_e~testi}c,lei.became ‘completely
atrophied with irreversbile aspermatogenesis. The renal ,injury ;was . characterized . by
proximal tubular necrosis in the outer medulla. In the lung,rnecroms and cytomegaly were
observed in the bronchial and bronchiolar epithelizl cells as well as the alveolar emphysema
In another, adult male rats were exposed to 0, 0.3, 1 3 and 8ppm DBCP contmuously for 14
days. The testicle was examined 1 and 15 days after exposure, revealmg pathologxcal
changes in the_3 and 8 ppm exposure groups, with re_covery_and a. progressive course,
respectively. } . .

National Institute of Industrial Health, 21-1, Nagao 6-chome,
Tama-ku, Kawasaki 214, Japan -
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Junzo SAEGUSA and szoyukt KA WAI
Six Cases of Endocardial Disease in the Rat

Jpn. J. Vet. Sci. 44 (6), 961—966, 1982

S U e UERRET T BV VIV RRNTE UL S A S SR S R T UOPU U UM S S
Summary Endocard1a1 lesions were htstologtcally detected in 2 male SD (2/71 2 8 /5)
and 4 male wm.ter (4/110 3 6,%) mts, _w]nchljwere older than 13 months The lesmns
involved mamly the left ventrtcle, whtch consxsted‘clbf' a Iayer of mesenchymal cells prohfe-
rating between the endothelium-'and myocardium! . Individualicells had 'a’ round or pleomor-
phic nucleus with dense chromatin and clear cytoplasm with the indistinct outline. Collagen
fibers. were' homogeneously -distributed intercellularly. and some. elastic- fibers were. seen
between lesions and the myocardium. In more severe lesions showing sometimes a papillary
aspect. and: -considerable thickness, the superficial layer coansisted of large cells with round
or - ovoid nuclei and basophilic :cytoplasm being different from the deep one, which was
characterized by cells with elongated nuclei and intercellular abundant collagen fibers. Most
lesions: were sharply demarcated from the underlying myocardium,. whereas some lesions
had less' distinct margination and extended -into the myocardium. Some myocardium 'left
in the lesions showed. degenerative changes.

National Institute of Industrial Health, Nagao 6-chome,
" Tamea-ku, Kawasaki 214, ]apcm

L T T

Hiroko KYONO and Kiyoyuki KAWAI

Morphometric Study on Age- Dependent Pulmonary Lesmns in Rats
Exposed to Nitrogen Dioxide

Industrial Health, 1982, 20, 73—-99.
SRITPREE IR ST S R S e € 1 A SUTAME N A A T AL A TR

Summary Dlectronmmzoecoptc morphometry was pe1formed on lung of 1, 3, 12 and a1
months-old rats exposed to 0.1, 0.5, 3 and 10 ppm mtrogen d10X1de (NO,) contmuousiy for
one month. The Fats tised in’ thlS expenment Were all’ supphed at brie time from one colony
and kept under z barrier system until exposure.® « Wil Lo ch s e N e

Effects of aging on the responses of lungs to NO, were studied by comparing the dose-
effect reaction patterns among the age groups. . : .

‘A trend of dose-dependent increase of arithmetic mean thickness,of air- blood barner was
found in all age groups examined. The wesponses of 'lung to NO, exposure showed age-related
differences. Based on the morphometric index, the response declines from 1. to 12 meonths,
but increases again in 2l-months-old rats. L T

The compartmental components of alveolar wall tissue 'such .as type I eplthehal cells,
type II epithelial cells, interstitial cells, interstitial matrix and capillary endothelium appea-
red to have various degrees of response due to both. age at onset of exposure and NO, con-
centration, resulting in' the appearance of varying stages in impairment or repair. Accor-
dingly, the response of each compartmental component of lung .to the concentrations of NO,
did not always exhibit a simple dose-dependent increase or decrease but sometimes indicated
a multiphasic reaction pattern.
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Eiji YOKOYAMA*, Isamu-ICHIKAWAY, szoyukz KAWAI wH cmd Htroko
KYONO#**

Respiratory Effects of Intermittent Exposute to Ozone on  Rats
Joumal of Japan Society of Air Pollution, 18 (1), 35—41, 1983

Summary  Daily 3-hour exposure of rats to 1.0 ppm O for 30 consecutive days resulted
in an increase in pulmonary flow resistance which was suspected to be dependent primarily
on the narrowing of relatively large airways. The suggestive réduction in lung distensibility
was also observed, but a change in pulmonary static volume-pressuré curve indicative-of
altered retractive forces of alveoli was not observed. Light-microscopically,’ a marked for-
mations of the mucésal.infolding was noticed particularly at larger to middle-sized bronchi,
and the increased secretion freguently covered the inner surface of the mucosa at the top of
infolding : thus, their effective caliber appeared to be narrowed. No significant change in
the resistance of peripheral airway was detected by the present technique in the same ani-
mals. Daily 3-hour exposure to 1.0 ppm O, for 14 conseculive days resulted in no significant

change in the functional measurements.

* The Institute of Public Health, Dept. of Industrial Health ; 4-G-1 Shirokanedai,
Minato-ku, Tokya 108 J'apaﬁ .
*“Nafwrml Institute of Industrial Healtk, Dcpt of Expertmen!at Taxzcaiogy, S
G-21-1 Nagao, Tama-ku; Kawasaki-shi 214 ]af)an o s

Eifi YOKOYAMA¥, Ziro NAMBU¥*, Kiyoyuki KAWAI** and Htroko
KYONO#* '

Respiratory Effects ‘o'f Intermittent Ekposuré to Ozone on Rais
Journal of Japan Society of Air Pollution, 18 (1), 4351, 1983

Summary Physiological, morphological and biochemical effects of intermittent exposure
to 0.5 ppm O;'on rat lungs were studied. After daily -hour exposure during 60 consecutive
days; a result suggesting the -increase in- peripheral airway resistance was obtained by the
measturenent of the flow resistance at different levels of elastic pressure of the lungs which
were left in situ in the thorax after sacrifice. However, no significant cliange in CO-uptake
was' observed. Various morphological alterations were light-microscopically discernible at the
wide region of ‘airways: particularly noticed was the -evident increase of rsecretions -at the
peripheral airway regions. - On the other hand, the lung biochemistry including the content
of GSH and the activities of related enzymes showed no substantial change. No meaningful
difference in the above respiratory effects was observed between animzls of 2 different ages
(4 and 10 weeks old at the beginning of the exposure), and between animals with ‘and

without pre-exposure to 2 ppm (g for 3 hours.
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* The Institute of Public Health, Dept. of Industrial Health ; 4-6-1 Shirokanedai,
Minato-ku, Tokyo 108 Japan
**National Institute of Industrial Health, Dept. of Experimental Toxicology;
6-21-1 Nagao, Tama-ku, Kawasaki-shi 214 Japan

Norihiko KOHYAMA
Evaluation of Airborne Asbestos Fibers by Means of Electron Microseopy

Environmental Research in Japan, 1981, P.105-1~16, (Environment Agency)

Summary This paper describes in detail the analytical method by means of electron
microscopy to identify and quantify airborne asbestos which may coexist with other fibrous
particulates in environmental samples. At the present time, an analytical electron microscope
(AEM), a transmission electron microscope equipped with an energy dispersive X-ray de-
tector, is considered to be the most convenient and effective instrument for evaluation of
airborne asbhestos fibers when they are present in much lower concentrations than are other
airborne particulates. This paper consists of three parts, i. e., identification of asbestos
spacies, evaluation of lower limit of measurement and development of sample preparation.
1) A comprehensive and sophistcated method to identify asbestos was achieved by AEM
detecting the fiber morphology, crystal structure and chemical composit'ion. 2) The standard
error on counting and the 1ower quanirtative limit are impoftant problems in electron micro-
scopic measurement. As the standard error and lower quantitative limit are directly related
to the number of grid area counted, they were calculated by assuming some sampling condi-
tions and made into a figure, which will help to decide the number of grid area to be
counted judging from the standard error. 3) Earier methods on sample preparation which
transfer airborne particles collected on membrane filters into electron microscopic grids were
reviewed and a modified method was studied in detail. The method is so—cailled “nuciepore
filter methed”. Through these basic studies, the system to evaluate airborne asbestos was

constructed.

National Institnte of Industrial Health, Nagao 6-chome,
Tama-ku, Kawasaki 214, Japan

Yukinori KUSAKA,* Kanji SUGIMOTO,* Yukio SEKI,* Shigeru GOTO,*
Kunihiko YOKOYAMA,** Satoru YAMAMOTO,** Yoshisumi SERA,**
Hiroko KYONO*** and Norihiko KOHYAMA ***

Bronchopulmonary Diseases due to the Hard Metal Dust

Jon. J. Ind, Health, 24, 636—648, 1982

Summary In Japan the extrinsic asthmatic bronchitis and the interstitial lung disease
were legaily recognized as occupational brenchopulmonary diseases due to the hard metal
dust for the first time in February, 1981. But their pathogeneses are still unknown.

In 1981, we examined clinically 247 workers employed in a hard metzl factory (14 powder
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workers, 20 press operators, 40 shapers, 29 sintering workers, 119 grinders, and 25 others).
The clinical evaluation was based on respiratory questionnaires, physical examinations, chest
X-ray films and pulmonary function tests (VC, FEV, DxC0). These thorough investigations
for all workers exposed to hard metal dust was thought to be the first trial conducted in
this country.

As a result, 27 workers with chronic bronchitis were found, but the relation belween
the chronic bronchitis and the exposure to the hard metal dust could not be confnmed
Three workers complained of asthmatic attacks without any relation to such dust'y‘ work
Pulmonary function tests revealed seven workers 'with restrictive ventilatory impairment,
two with obstructive lmpairment and one with mlxed 1mpmrment Qut of the seven, one
with restrictive disorder revealed nncronodulatmns on the chest X-ray film, and four of them
had old tuberculous scars and/or pleural adhesions. ‘Two of them had neither respiratory
symptoms nor abnormal chest X-ray findings.' Two with obstructive impairment and one
with mixed ventilatory impairment complained of persistent coughs and Spﬁta and/or asthma-
tic attacks. : ‘

Chest roenigenograms taken from tlﬁ ‘ge workers engagled in shaping, press dperation and
powder handling, respectively, showed diffuse micronodulations mainly in bilateral middie
lung fields. The findings were nearly the same as those in chest X-r ray films taken three
yvears ago. Two of them had heen exposed excluswely to the hard metal dust and had had
the longest exposure histery among the workers in this factory. These 1Ad1ologlca1 changes
may represenl nuisance partlcle shadows which were due to accumuiations of hard metal
dust predominantly of tungsten carbide. Senal chest roentgenograms of one worker, who
had been employed as a press operaLm for 153 years and then as a shaper for 4 years, 1eveéled
pmglesswe reticulonodular apacities with confluent tendency in upper and middle zones
bllaterally "Previously he had been exposed to iron and sand dusts for only one year.
Lung specimens obtatned by means of transbronchial lung bmpsy showed peribronchiclar and
perivascular fibrosis with black deposited particles and peribronchiolar cellular aggregation.
Particles in specimens examined by X-ray microanalysis were identified as tungsten This
case is highly suspected to be related to hard metal dust inhalation and to his individual
susceptibility. ' ' ‘

Japan Association of Industrial Health has not yet proposed recommendations to the
industry as to the threshold limit values for coball, tungsten etc. Therefore, all the hard
metal industries have to undergo thorough medical and environmental evaluations by them-
selves to take preventive and precautionary actions without delay.

*  Department of Hygiene, School of Medicine, Osaka University
ok National Kinki-Chuo 'Hospz';czll for Chest Discases '
ik National Institute of Industrial Health
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Reisuke SODA

Course for Environmental Measurement No. 13 Determmatlon of Gas ‘and
Vapor. III Gas Chromatography (1)

Journal of Working Envirronment 3, No. 1 39—44 (1982),

Summary History of gas chromatography (GC) is shortly revieswed in the field of
analytical chemistry. Contents of the article are:
1. Principle of GC: A mobile phase is the carrier gas stream containing gas mixture and
the component of gas mixture is separated in the separation column and elution feature of
each component is drawn in a chromatogram. . Separation is carried. out by adsorption or
partition of each com:ponent on the stationary phase in the column. The detector is.an important
part to obtain the chfomatogram ‘ ' . ‘ .
2. Constitution of apparatus and its performance in GC: A source of carrier gas, stabJ.hty
of flow rate, 1n]ect10n port of GC and its characteristics, a column preparation and 1ts kind,
and detector are described in that sequence. ‘
3. Celumn: The column tubing material, size, statmnary phase, its kind and physicochemi-
cal plopermes and the selection of stationary phase are presented including several examples.
Preparation of stationary phase and the packing process into the column ' and agmg are
emphasized. ' :
4. Detector: Kind of detector, TCD, FID, ECD, PID and GC/MS are briefly described.
Maintaining the detector clean, is 1mportant and necessary procedure to obtain a good
chromatogram.

National Institute of Industnal Health, Nagao 6dmme,
Tama-ku, Kawasakz 214, Japan

Reisuke SODA

Special Issue on Organic Solvents. Physicochemical Pfoperties of Organic
Solvents.

Bulletin for the Safety and Health Consultant 2, No. 3, 66—68 (1982).

Summary Physicochemical - properties ' of organic solvents are ‘generaily described,

including benzene. Vapor pressure relates to the evaperation rafe which is main factor -of
contamination in the working environment. ] ) .
1. Properties of solvent of single component: The properties iféry mainlj by the I:hange of
temperature. Particularly vapoer pressure varies apparently with temperature. Saturated
vapor pressure is expressed in the theoretical equation with absolute temperature and latent
heat of evaporation but practically in expressed by the Antoine equation or others. - The
vapor pressure relates with a chemical structure of solvent and an intermolecular force,
particularly hydrogen bonding. ‘ . .

Solubility.-of solvent is also described in telation of an intermolecular interaction and
functional group properties, polar structure and nonpolar's. The former relates . with the
hydrophilic properties and the latter the lipofilic one. Reactivity is also briefly described.
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2. Properties of solvenis of multicomponent : Vapor pressure of two companent solvent is
descnbed and a relation of vapor pressure and conmtutmn of liquid solution of solvents. The
examples are benzene and toluene (ideal solution) and methanol and methyl acetate (real
solution), respectively. In the latter, the observed partial pressure of component differs appa-

rently from the caleulated value derived by -the-ideal solution equation.

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

Tooru MASUIL* Tadashi UTAKOJI* and Masami KIMURA**

Monoclonal Antibodies to Metallothioneins; Their Interspecies Cross-
reactivity.

12th International Congress of Biochemistry, 15~21th, August, 1982, Perth, Western
Australia,

Summary wour moneclonal antibodies against metallothioneing {(MTs) obtained from
Cdz+.resistant fibroblasts of the Chinese hamster lung (Cdr-CHL) have been prepared by the
hybridema technique. BALB/c mouse was immunized with MT-2 of Cd*~CHL, The spleen
cells of the mouse were fused with NS-1 cells by polyethylere glycol. Specific antibody-
secreting hybrids were selected with enzyme-linked immunosorbent assay (ELISA) using
MT-1 and -2 of Cdr.-CHL as antigens, and cloned repeatedly by limiting dilution method.
Reactivities of our monoclonal antibodies against liver (L) MTs of several mammals and
yeast MT were examined by BLISA. The results presented below show that these antibodies
will provide great utilities for qualitative and quantitative studies of this peculiar heavy-
metal binding proteins.

* Department of Cell Biology, Cancer Institute, Toshima-ku, Tokyo, Japan
wkDepartment of Experimental Toxicology, National Institute of Industrial
Health, Tama-ku, Kawasaki, 214 Japan

Shinji KOIZUMI, Noriko OTAKI and Masami KIMURA
Estimation of Thionein Synthesns in Cultured Cells by Slab Gel
Electrophoresis

Industrial Health, 1982, 20, 101—108.

Summary For detection of thioneins induced in cultured rabbit kidney cells after
exposure to Cd+t, the cytosol fraction of 358.cysteine-labeled cells was carboxymethylated and
subjected to SDS-gel electrophoresis. By fluorography of the gel, labeled thioneins were
specifically detected in the cytosol of Cd++-treated cells while not in untreated control cells.
Relative amounts of the labeled thioneins can be estimated by this method, since densito-

metrical concenirations of the thiomein bands on the -fluorogram were proportional to the
amounts of the proteins applied to the gel. Moreover, isometallothioneins could be separated

by this procedure.
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Department of Experimental Toxicology, National Institute of Industrial Healtk
21-1, Nagao 6-chome, Tama-ku, Kawasaki, 214 ]apan

Noboru HARA
The Change of Valence of Chromium by Acid Treatment
Jpn, J. Ind. Health, 24, 658—662 1982

Summary There are many kinds of chromium compounds in nature, and most of
them exist as Cr% -and Cr* -compounds. Generally, these two kinds of compounds are sta-
ble in normal circumstances. When the chromium in biomaterial or in atmospheric sub-
stances is analyzed, the samples are usually ashed with strong acids at high temperétures to
destroy the organic components, and chromium compounds are changed to water soluble saits
in this ashing process. And then chromium is determined in various methods.

The relation between the used aci@s and the behavior of chromium were investigated,
and the following facts have been cleared. Though the total amount of chromium in the
samples remains constant, the valence of chromium is apt to change easily in the ashing process
(Crit == Cr?)., As Cr3+ is more stable than Cré+ in acid solution, the reductive reaction
proceeds mainly us (Cr®+ —— Cr¥). But each acid has the peculiér reductive action on Cré+,
Even if the same acid is used, iis reductive power chinges very sensitively as: the used
conditions are altered. The reductive action of mixed acid differs from that of oriéinai acid
remarkably. Certain acid has the -oxidizing action on Cr3+. ‘ o

Thus, the mechanisms and reactions between strong acids and chromium are very com-
plicated. So, for the determination of the amounts of individual Cr® and Cr?+, the oxidizing
or reductive action of the used acid must be considered causiously.

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

Noboru HARA

The Action of Hydrogen Peroxide in Oxidation and Reduction of
Chromiom.

Ind. Health, 1982, 20, 281282,

Summary H,0, is used frequently as wet ashing agent for determing the concentration
of metals. Most of chromium in compounds exists as Cr6! or Cri+ under normal circum-
stances. Cr5t is stable in the alkaline state and C13+ is stable in ihe acidic state. And
valences of chromium change easily in the chen-uca} treatments of sample with chlomlum
(Cré+ g—== Cr3+),  H,0, promotes these changes.

When H,0, is added enough inte sample solution, more than N/100 of acidity causes the
reduction of Cré* and more than N/100 of alkalinity causes the oxidation of Cr®™. These
changes proceed hardly under such mild conditions, if 1,0, is not added.

National Institute of Industrial Health, Nagao 6-chome,
Tama-ku, Kawasaki 214, Japan
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Yoshimi MATS UM URA _
Quantitative Gas Sampling by Gas Diffusion Type Pass:ve Samplers.

Journal of Working Environment, 4, 5258, 1983

Summary Three models of - passwe gas, Samp1e1 of tube. type were constructed in
which the gas samphng rate is del.ermmed by the gas dszusmn process from the outside air
into the sampler, At the bottom of the sampler, a certain volume of the gas absorbmg solu-
tion is put which contains the coloring agents and the decolorizing agents for the sampled
gas. In the p1act1ce of gas sampling, the absorbing solution in the sampler keeps the original
color till a certain amount of the objected gas is sampled into the sampler, and after that
the 'zbsorbmg solutlon changes ‘the color. For this type of passive samplers, the gas sampling
'1ates for '1mmon1a, hydrogen cyanide and chlorine were experlrnentally determmed

Natzonal Instztute of Industrial Health, Nagao 6—ckome,
Tama-ku, Kawasaki 214, Japan

Yoshimi MATSUMURA

Desorption and Gas Chromatographic Analysis of Orgamc Vapors Collected
on Active Carbon Tubes. ‘

Japanese Journal of Industrial Health (Sangyo Igaku), 24, 188189, 1982

" Summary  For the improvement of the analytical methods of toxic vapers in the wor-
king enviromment in use of solid adsordent sampling tubes, the conditions to desorb the
organic vapors collected on active carbon tubes and to analyze the desorbed solutions by GC
at high efficiency and presicion were investigated.

For each of 46 kinds of organic compounds collected en active carbon tube, the suitabls
desorbing solvent which can desorb the collected organic compounds from active carbon at the
higher efficiency than 90g5 was chosen. Besides, such GC conditions as brought -about the

complete split of the .sample peak and the solvent peak were ,also.searched.‘

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

Yoshimi MATSUMURA |
Relative Sensitivities and Lower Limits of The Detection of Organic
Compounds by Gas Chromatography.

Japanese Journal of Industrial Health (Sangyo Igaku), 24, 314-315, 1982

Summary Flame ionization detector (FID) is most widely used for gas chromatographic
analyses of organic compounds, The sensitivities and the lower limits of detection of various
kinds of organic compounds with -FID are closely related to .the limits of the measurements
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of toxic vapors in the air of working places.

This study deals with the relative sensitivities of 25 kinds of organic compounds for
FID in com}iarison with that of p-xyleme. The results show that hydrocarbons such as
p-xylene, toluene and n-hexane have the highest sensitivities to FID; but those compounds as
carbon tetrachloride, methanol and carbon.disulfide had the far lower sensitivities to FID.
The lower limits of the detection of these compounds with FID were related to the recipro-
cal relative sensitivities

National Instilute of Industrial Healll, Nagao G-chome,
Tama-ku, Kawasaki 214, Japan

Yoshimi MATSUMURA, Kiyoshi YAMABE* and Hiroshi TAKAHASHI* .|
Adsorptlon of Organic Vapors at Low Concentration by Actwe Carbon

Proceeding of International Symposmm on Carbon: New Processmg and New Applzcat:ons,
onohasht, 431—434, 1982 ’

Summary Two kinds of steam activéted coconut-shell carbon was f1'éafed for
deoxygenation- hydmgenatlon to make the surface to be homopohr, and the gas adsmptwn
plopertles of these treated actwe carbons we1e studied 111 companson ‘with 1hose of original
actlve carbon and snhm gel.

The dynamic '1dsmpt10n of the vqpms of methanol dnd bemene bv the pdcked Lolumnb
of these adsorbents with different suzf'u:e characters 1evewled that’ ]mmopular su1facc of
actwe carbon showed less affinity to metlnnol than the polar e,urface of ungmal "mtwe
caxbon 'md silica gel, but it showed the sumizu afhmw [0 bhnzene vapor ‘as the ougm'tl

active C'trbon and the larger afflmty to benzene than sﬂjm gel

Nation Institute of Industrial Health, Nagao 6-chome, |
Tama-ku, Kawasaki 214, Japan . .
*Institute of Industrial Science, University of Tokyo, 22-1, Roppongi 7-chome,
Minatoku-106, Tokyo, Japan

Toshzsuke MIWA, Yoshzham YONEKA WA cmd Kazuo KANADA

Slow Vertex Potentials Evoked by Whole-Body Impulsnre VIbratlons in
Recumbent men

The Journal of the Acoustical Society of America, 72 (1), 214, 1982

Summary Characteristics of slow vertex responses evoked by whole-body vertical and
horizontal impulsive vibrations of cne cyele of a sinusoid were investigated : in ‘recumbent
men. Fundamental frequencies' were varied from 8 to 100 Hz. . The p—p amplitudes and
latencies of V potentials were determined as a function of vibration amplitude and funda-
mental frequency., The response pattérns are similar to thoss evoked by optical and acoustic
stimuli to human visual and auditory organs. The thresholds of the evoked potentials were
determined by a tross-correlation technique and the. perceptional thresholds. were measured
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for the same vibration. It is concluded that the perceptional thresholds can be estimated
approximately from the thresholds of the evoked potentials, for example, by subtraction of
14.5 dB from the thresholds of the evoked potentials for vertical vibrations and 10dB from
those for horizonial vibrations from 8 to 100 Hz. '

Department of Human-Environmental Engineering, National Institute of
Industrial Health, 21'—1, Nagao 6-chome, Tama-ku, Kawasaki 214, Japan

Toshisuke MIWA, Yoshiharu YONEKAWA and Kazuo KANADA
Effects of whole Body Transient vibrations on human Body

Environmental Research in ]'apkm, vol. 2, 107-1, 1981,

Summary In 1979 and 1980 fiscal _years, the v1brat10n tables using for whole body
transient vlbranons in a recumbent man were tent'ﬂ.wely made, of which the usable fre-
quency range was from 0.5 to 100 Hz, movable amplitude in the lower frequency =+ 50 mm,
noise generating from the vibration table operating less than 50 dBA. and distortion rate above
10 Hz less than 3 4.

By using these tables, we measured evoked potentials in EEG {electro-encephalogram),
when one-cycle pulsed sinusoidal vibration was offered repeatedly in 50 times to the recu-
mbent. Synchronizing the pulsed vibration, the EEG patterns for 500 msec were summed up
in 50 times and averaged. ‘The fnndamental frequencies of the pulsed vibrations were
varied at the center frequncies of octave band from 8 to 100Hz. After proving that the
evoked potentials observed ceme from tle whole body iransient vibrations, the threshold to
the evoked potentials was detezmmed by usmg a cross-correlation technique, which was called
reaction threshold. The reaction threshold was compared with the threshold of the human
vibration sensation to the same pulsed vibration from & to 100 Hz. We find the simple
relation that the sensation threshold can be determined from the reaction threshold, for
instance, to the vertical vibration, 10 dB subtraction from the reaction thresholds and to the
horizontal vibrations —14.5 dB from them. The reaction threshold can be determined ob-
jectively, while the sensation threshold has to be determined subjectively by the judgement
of the subjects. Therefore, the sensation threshold can be obtained objectively.

The finger p}ethysmogram was observed, when one cycle pulsed sinusoidal vibration was
applied to recumbent men. We find the linear relation between the amplitude decrement
ratio in the bléthfsmogram and the vibration acceleration level of pulsed vibration.

Annovance as a psychological reacion to three transient vibrations was inquired to the
subjects by using 5 step rating method. They are the artificial pulsed- vibration, the ground
vibration generated from a pile driving hammer and the random vibration on a tractor seat.
We find the useful relation between the annoyance and the vibration acceleration level.

In 1981 fiscal year, in order to generate the pulsed vibrations (pulsed sinusoidal vidra-
tions, pulsed damped vibrations and puised growing vibrations) and the random vibrations
in highfidelity, a mini-computer (Fujitsu Co.) was installed and the soft-wares were de-
veloped. We checked the response of vibration table to the pulsed vibrations and had the
good results.

Then, the vibration level meter was investigated to the pulsed vibration, because the
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data were not enough the responses of its frequency weighting circuit and its time weighting
circuit. The electric signals of the pulsed vibrations were impressed to the frequency
weighting network and the results were compared with those of the computer simulation.
Both the results are in geod agreement, though the outputs of the pulsed signals from the
frequency weighting circuit was remarkably distorted.

The time weighting problems were, then, examined. There are two methods for time
averaging, one is linear-rms and another exponetial-rms. The analogue circuits were made
tentatively and in addition the computer simulation was tried. Comparing both the results
to the pulsed vibrations, we find that the true-rms characteristes (linear-rms) is difficuit to
make in the hardware, but can be simulated approximately by using the exp.-rms circuit,
provided that the {ime constant (z=RC) is selected appropriatiately. The results obtained
with the exp.-rms circuit and the computer simuiation are in good agreement. The character-
istics of the time weighting circuit with the different time constant were studied.

The sensational thresholds and the equal sensation curves were determined, first, to the
continuous sinusoidal vibrations and, then, to one c¢ycle pulsed sinusoidal vibrations at the
center frequencies of octave bands from I to 100 Hz. It is found that the thresholds and the
equal sansation curves to the pulsed vibration consist of two components, one is frequency
characteristics and another time characterisiics., ‘The frequency characteristics are obtained
from those curves to the continuous vibration, while the time characteristics are determined
by the sensation experiments in which the sensation of pulsed vibrations was equalized to
that of the continuous sinusoidal vibrations. The durations of pulsed sinusoidal vibrations
were varied widely. The results obtained were interpreted by the characteristics of the
exponential-rms circuits with various time constants. Finally, we made the time weighting
circuit consisting of the exp.-rms  with ¢ =125 msec, a logarithmic converter and a peak
detector and an indicator. Using this circuit, the results obtained from the sensation ex-
periments of the time weighting problem are redrawn and compared with the equal sansation
curves to the continucus sinusoidal vibrations. Both the results agree considerably well.

Therefore, we can evaluate the pulsed sinusoidal vibration by using the vibration level
meter installing the {frequency and the time weiphting networks which simulate the

characteristics of psychelogical responses in the recumbent men.

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