EXERREMAMER

AE 1 58 & &

57 8 48 B SR R AR A R AT



_ _((;ontentg) o

I & T L U USRS SO U CPRUOY N 5
I o % |/ &
| SERE I R~} VI T EB I T DT VOB (XVI)
o ~ﬁwﬁﬁ%§ﬁﬁ&?%%4ﬁ/997b9774—Mm“ ------- T TN 10
2 ERBWI R~ I i AT AT 3 /Dﬁ}ﬁﬁ (X‘V)'
 REAIFa-AT IO —F O BnoT A S fmﬂﬁm ....... i)
3. Sy REREEAT K LY o BT B Ao TR b
4B RSB -7 7Y v kA X
WRIREREFORE D5 2 L7 § VIELIERE S DR e ]
5. W) - BREGBL 747y VR (XV) SR
G IRIEBRORF AT 217 3 /f‘a‘kmﬁl‘&%&a DBIRIZ DU oo 12
6. Ty PEBIAT F L ) Vvl T eretecseeennnns T e s s e eans 12
7. KA LB T » MERAT FLr Uy, 2T NUF ) vEOE G 13
8. Ty FEEBAT FLFY /ﬁmkﬁcﬁ?”fklm%mrﬂ?% | ‘
‘Imipramine & OBPRL oLl i i, EPSOM SOV TR |
9. BT A L B EREE oY EEELIHE (1D o
— BB HBETEO SHR ORI & BERIGIOUT—— i1y
10, BEMFHECET S EREBRH ORI T (1) oo 15
11, EEERE O IEEEE & IS ML B D B RBIC DU T v vr o eestarnresrinrenres T 15
12, TR R O ERIC T 5 IS 2 2 DERME e i il
B.#ﬁﬁ%ﬁﬂhﬁﬁ%tﬁ%ﬁ@@iﬁMﬁﬁ&@%% ------------- R
14 QAT AT WA DRI o etk e e 17
15, BB L N B A ZEOEET - crorerrrrrrrrerrrrineeriei e e 18
16, EE AR L ESTFBEEROMEP e STTSTPRRR essdereerna v e e e 18
17 1R B3 2000 TV UDTOF A AT T gdzd corrrneennnns R Virneraenas esvenns e 10
18 e P vBE=s/rTr 2D CARIBAZRFFRA YOEER e 19
19, By e = v RS TO A B R AR ORGSR e e 20
200 EBANIVALA NI ALY O S HITEETEORISE e e e )

-_—1 —



2L AV 7 ex b7 T4 X BEERB Ol 7 # ADTER e 21
99, BAREC L BEEED 37 8 AL B 7 B Ao 21
23, /i m a7 w VADEAER
AR B R ETABRE AR (1) wreverrrerrer e et 29
24_ smﬂy TATT H y";p@%{&%ﬁp:l%[ﬁﬁ@%%ﬁg‘ .......................................... 23
.25, AMAEERERE CA O X#has (D, . . L .
EAQ%’%I%VF%%@ﬁyhﬁﬁﬁﬁméﬁaHQ%ﬁ .................................... 23
2. AT UA O XHENEHT (D S
X%ﬁ?ﬁﬁd\ﬁﬁ?jﬁ’é‘%@ﬁiﬁﬁifﬁ Amosite LR S, - -
 WSRMERTAC X BRI E BT L XA L B s R 24
27, %%Ii%bhﬁgﬂ@ﬁ_@@ﬁbb X%ﬁﬁlﬁ?é}ﬁﬁ-""m; .................................... o4
B L SRRSO 25
29. ﬁﬁtﬂF‘o)7z«x b@ﬁ%ﬁﬁ?&%hlé&:—.ﬁﬁwﬁﬁ% (lII) ------- reese e w26
30. AHHEMED T A~A BEBIF B PFGE o errsseerersees JOTRTTUTTUTUUPRRRS (10126
3L ATV V7\i‘ﬂ#?#‘f’ﬁ%%UJX*Hﬂﬁli&ﬂ*E‘.iR@%E.{ZFkoL\’C (%03 4) e 27
32. ¥ 4 —¥A= v vHER EEE ORI HER O ‘
GUEERITDUNT (FE0D D) woreesssssseeroesssssssss b s 28
33 7 A Ry R DA I LR D Y AR DL T e JRSTUOROR 98
L34, Ry VY 2w ) FRAT v P ORRIRCLEMERD
Hets (S L & AR LI DL T oo T g s 29
35. In vitro SCE &.In vive SCE. FRAGHEE o roreersemr e s e 30
36. XYV EY 2B Y FORATEE () oo feerrapressissnigenses30
37 RN SV B RS s SR erevee e reerartes [RTIROPI 11
;.%“&&%%ﬁ%ﬁ%%ﬁ@i@%@@ﬁﬁ%rﬁ?%ﬂ%mmmmmmmwmmwmm
080, 2 8 20— A DERBEE R AN DR e TR~
40, ATEACEML & PERE BT B HEGE oo e 33
AL TRSEHIHE DL . : o
%‘ﬁ"ﬁ*&f‘ﬂ@tﬁﬂ?ﬁ’ﬁ%KRﬁ?%s@r""t:‘:'-"""'."-"':“‘\'"_“""“""":"-"""':"'33
42 KSR RO : o ‘ L
L Al D TP BN D B e s wpeeeserennnegeni i34
43. . HEEARE OB ,
Sy FOFNF Y NTERCKS LIET Py OBELE
------ I B AL YL () e e 34
A4 BLAL A 520 0D B AR AR B M v v eve s e e ivenn85



45,
46,
- 47,
- 48:

© 49,
- 50.
Y

52.
. B3

54.
. 55
56.
57,
- 58,
59.
0.
61.
62.
" 63.

64.

- 65,
6.
6.
68.
69.
70.

7 v F OL&EMIREERIG L5 FEYE OBIEE (3)

A D B DT s e TP R et 36
Ty P OEBUREHRERGC X2 HEHEOT MM (4) - N

456 S P BB D VR IS REIT Db > T e er e et SO T T
BRIOEXRIROWE ' B '
“Inviveo TORERIEEOER: e LT TLYTTYPITN. o
WHITRR DREBRINICoWT (2) - ' '
~In vivo COREBIRE O FERDE e b 0037
7vb@ﬁﬁ-@ﬁ9xmk%%/7*yﬁ%mklﬁ?b»mv@%% ------ eeee38
P DR LGS T v P REIR-HER Y XA BUETHR eesiniie3g
~F A RO ITSE (3) - -

2.3, 2ud-, BE~FH Y g v ORI DRI e e e 39
B N L7 [a S A s PSSO R
~NESRE VORI YG, 2 bae s EvoBTRL 2
=Fa73 /’ftA% .................................................................................... 40
EEFAeA b@ﬁ)\@ﬁiﬁ:’\@%@ ........ ST e 41
RN D HE S B DML R2F | L essassiirginnne e 41
BREF U BB LD case-control study .................................. s eedd
VDT A BEF B3 vooveremrerererresneriioniins rereniaenas e e 4é
B B B R R AT R o/ A T A vnsenrernnnnisnnnnninnan, RPN 43
{gﬁﬁ;%y:{%aﬁ;%%ﬁ%g—'_; @Q—;i:ﬁ ............................... ..I. ........................ 43
ERERB RGO (EHER) s SR 44
TR D AR SRR e e e R R TC IS RN SIS 44
{)‘F%ﬁ%@%ﬂﬁﬁ@%%a% ........................................................................ 45
WUAEC R s A R |

(3) ®BEHF % ...... s dB
%Lh@%k%ﬁ%ﬁﬁﬁﬁ&ﬁk&%ﬁﬁ

(4) iR B e A I SRR veeedf
RV FAFA G5 R ORI BUE TR (1) oo 4
A=V FNFAb R — @Fvﬁa%%&ﬁLhoﬁiﬁﬁa@ﬁﬁ() --------- 47
iﬁﬁlﬁﬁ@ﬁ?@fﬁﬁiﬁﬂ%""‘; ........ SN TN URO VUSRS i dB
WA VRS O ADMIBERIE (B 2) oo 48
m%&:&*j?@ﬁﬂ&%w%% ........................................................................... 49

EREESBE=7r VADFEL (1)



75 RA=7 L—ASBRSHELRBBOMELR LR LS ‘
o @'ﬂiﬁﬁﬂ‘-?‘fﬂ@;ﬁi ...................... B T M R TEETUOTIT UL RIS serievisasiniansns 50

71. ﬁﬁ%#lﬁ;?p y“,b@ﬁ%ﬁ%....,l.....l.l ...... sreeiene saaeenneriiiees SRILIILITD asaresinrnes eaee 50

72. F 4 —EAHEFD=1r LYo ESe earne onnaes restessenssssiiii i 51

78, AR —ATESOWEETRIT () oo, P 3|
T4, ;ﬁ‘ﬁi@ﬁ]@ﬁg%ﬁg .............. eereeiaraanens, P wieenies rveerrasias 52
75. NOx D720 U WITEERIOBISE oo vas TR TP T T R PITTTIT 59

76, EABREENED - b OIEMERE OFREr i Taveris P TR TI I 53
7T MBRFHEL S v & AE B R S e IREEOPHEERE D RITE i arieeB3
T8 FRE AT BIRBIETE v Lieebereeenaeniannn JETTORY s TN |
79, [N FEEIRT ) e A S e e errenrmmrairessassiennienies S P PP erans PHET (-
80, BAPTBA—TEREHRID O REE - orrevree e D e PP 55
81, 2 =R =T o — ADOBREEROWR e S B LLLZTTULPPPPRSSTRLALEET LAY 56

82. T U=V U7 T v A E FITEHIN OBARMIGE (V) wworevrerrrerserrensesoesseens57

I T 28 B T e 58
IV [ g5 L OUFUFTHY - evreververrssrmsensbecnbrnenens e b e 7
V & Hf ?E‘, ;}ﬁ E R s 79
VI - RE T e 73
n B = L O T P RS S RPTIIT 73
{2 ¥~ B e e S e e 74

(3 H 7 T e e LR R R LR 75
W‘“Synops‘ig' in English..’.‘.'.....;..'..'.;......‘.'.'.'..'.‘.'.' ......... TSRO SRS 77
“1_ AMa,'in_Staff_s,““_‘,‘.l,:.,“. ......... RAALEARLETRRERLEL ] .:."‘..7..‘.‘.‘,....':-...“‘“":““‘ ------ ) ‘....i-_‘.‘ ...... seriessaeses 77
fe0Fist of Titles of' the Researches in 1983 reedireeiverrnannne e R Leea7
| -3 C§lle¢ted Abstracts fron.‘l_“the'_Publicationsl in 1983 ------- seneeenaeea reeneee 86



I #®% - - &

| RPUXRUTEHBBONE w2 - ZEHHHIEO—RE LT, WROE~ Y R
AT —AT I ik OMOBEY L 5, A b L AT, Kk AR OB ILEA
DATa—~NT7T I VEHOELELLN, %, #Fa—L7 3 /@W%ﬁW,&Uﬁ%W%HG
7bv%u/uohf%ﬁﬁbtoﬁrn—»7 /%ﬁ&ﬁkOLfmygﬁgﬁ#L ok
L%%m%mmono ‘ C .

’#Eﬁ%@%wﬁﬂﬁd@&mﬁwﬁﬁ‘%mmﬂm&w%bﬁa%%o$%¢%mﬁo%
B~ DTG RO TR AR D, AR, AMERE < B O L AR e 5
v MRDWTL b, HHIRIC 51 5 BSIBLO M ERRIfE e Jig T B @R 1« DRI
ETLBNLDWﬂﬁ%LOMTM %@WW%&L? #%ﬁo%mﬁﬁam%mﬁmwm
@Ib%%k":b N L f‘o*\tu

RATERICBIT B3R 20 (R0 BT S IR R T D T 2 b L Heie, Alb,
Wi s L, b, Eﬁﬁ&U%ﬂ%MﬁLﬁﬁ%&ﬁ%ﬁ&@ﬁ?ﬁ&ﬁ
MﬁT&%é¢6 &#ﬂoto o o '

CENERREOCEBNEBESEONE Hie, BESERLOME S B (028,) DIREX,
WS REORBNIE,L LTHBTHD L5 S LR R L, SEBLEL, /B0
&% DERMFEE, BBRE ORI DT b PIFER DT,

ARERICBIT BHE VDT (Visial Display Terminal) fEss o Heps s 2 7c -
tn%ﬁ“@ﬁ%@ﬂ%biﬁm@ﬁ%ﬁb £7¢ VDT fribbo IREHMM 2 5 B A b
BvAT MRIERL) ﬁ@ﬁhkﬁ%@ﬁﬁﬂ%ﬁa@%é®%%WMﬁ%ﬁ&toR,ﬁﬂ
V%?b&ﬂ%ﬁ%ﬁ@ﬁkﬁkomf%ﬁﬁ%ﬁbto‘

HE¥ICPAT BHE EDATIC L - CH TR 10 F LU LD GOT, GPT, LDH &onissn
B B i A EBT B 2%, S hRER ERAREIC Lo R b B B ATH By Lin
L SOD 2BFEH 3 FIREETH B fe s I EL AHFC I ST 5 & & A0 4 Fey

AEZOLPEREAYAFFRA Y OWE MEEE, 5 F I ARBEORE, 0¥, R
HETD B-127r7r 7Y v FHBELAR, AEER AR CRELTE =N

— 5 —



BhRF T, FUAL LT vl BEEBY LT, £ ZrFA R4 VIOWTL, b FOHE
REBRICOWT, & F 7 ARSI LS 2 X 2 454 vHHELYHEN, HAZOBB L
AN L R, B2 a— R R E-TD A Z v R v ORETTbEDI. A F
5¢A$ﬁm%ﬁbj,ﬁﬁﬁF§¢+aw£;vémm%@ﬁﬁiﬁm?pfﬁﬁﬁéﬁb
7o

OEAa%GEWﬁﬂQE% ﬁt;5&&nAdeht%éﬁinA@3mﬁﬂAib
LEMAEN . fE2T, 7 R A0 BHEOMRCRTAELRNT S - LABETHLA,
dvrr= | THFILF—C L W EFREFO6i 7 v a0ERPEHEDIZ LW LML
oo B{fi7 B A=T B VADRAK L BPHAROFEEMENLL B, R, 37 = AL 6
mynA%m&m&Aé&{%WK%H&6mmb3m«®§ﬁ@m%momf%&%bto

MR RO A DALY R CA WERREIC | & B & RQF DT A~A S LA QBT R
w1 B EEEO FRA T MBI 5 2 WE, WOk BEEHO v —FERRRET ST
AR b L ST, FFEBEHOER, Bl X oSy AR BoRE X (EEH
B XSEFHAFEAFCER Lo X, ZHREOBEMEL 657D, ORFOTHE
Ltﬁﬁ%aﬁ%ﬁma@ﬁﬁiﬁﬂmmpaﬂtoA@%W@%U&@@ﬁmomfm,ﬁ
EASUETHORSELMERRE, ROARISTY 294 Ml CELRFEEOME
Bt oW C KBNS R R T o R FhEEY R RE L k. X, R, SHEOHHIEMRT O
TARA Mo\, —TEED B E O TEARHRL22, BNT ASA FROWTOH
WEEHL D255,

BEERBILONTORE A7y VARGEERE, ¥ 1 —2n=y o RUREES, 7
2 A4y FERBEFCOVT, %Hmﬁﬁ&ﬂ0ﬁ%%@ﬁ¢ﬁmﬁﬁ %EWG%E&“
ﬁﬁﬁ,%éWﬁLObTLB“ GREWATNEREDE =2 Y v /I EAL 5 SRR
%ﬁﬁbtoﬁ/f}UﬁﬁU%&A7/}mmﬁﬁﬁﬂo%éﬁﬁﬂkﬁﬂ%ﬁﬁﬁkmi
ﬁﬁﬁ%ﬁotoﬂ,W%T%WWT%HLJ5L%ﬁ¢5ﬂ@?%ﬁ&ﬂ%#%é%f,m
viiro & in vivo roisit A Wik G 5 ERE O BRI HERAT - 7o

RBAER SV )R FO2FEMORAERET | ERET -2, Ty PETTA
TRAARL ESEEENT v PRERTYY ARDRL, K, Ty P THEEOS BT
EERATHBEOE =Y ATRENRATH » T, fnds, 0.1ppm OREKETT » PE T A
ERAAEORD bR LREHOERDD,



BHUBRNRFOWE AHEAPBC oL, SRSREHBERYE OSSO &
WOBESRD, PAEvEFTVY, FYIRARFUVET S I RASF L VED QRS
ARECDOWTHER, IF, Mz BEr B ihit, RCERARACRIETHEEL V58
BB, BN EREADE, CEERERYE LRl b, R, MAwEREok
BrRoOWTL L HNMA T/ BRUICERL, B R 3 v olns  onFlkisao
#E LTRED LRI, REMRERCRETESERYEET 505, B0+ <5 v T8
BREBELTI A=Y DAL AL LT v TR & DB R L S,

PRFEREOTHRE FEEFO4HHEE LRO L 5 b RAER L LR L TL b~k
A B, RALAFA, 2@ gy oL, ~dh il TR AT ot B, b
Az DR ERHERCEHRFEE A BREI N TWBDT, F v b ORE, BRY XAEHe /7
T RIET Py DEER T BN, R, Pl OB DIBELEEMRT v F OER, ¥
BEY A A BETHEHCOVTL b1, . L

- AEYMROTHESEROTE 5 F OL&EREHBEERE X 5 E2WEOBMNMY, 9
WD SR O S T O R R R o\ T BTSE L 2,

BROERBROFR RERIEFESHTEE, (RNBREERSICABREOBETS S,
205 bUMERSFTEEARETHD O C, MBENAFETRBELRSC, BRRNES
2 kR Lk, in vivo “C@fhﬁlﬁﬁ@&&%ﬁﬂﬁ&ﬁlﬁf%jﬁ%@ﬁﬁ%h
ﬁ%btou@u&@ﬁﬁﬁmhﬁﬁkﬂiimzéu&kﬁ%ouw\u;:”

‘;}ﬂ75/ﬁﬂ%®§ﬁmﬁﬁu%§ﬁk+ﬁ7i/wﬁ%ﬂ,3$«%ﬁﬁ€v%o<
D, HEIREEELL LRI A P ~E L vV BEOWNT 5 BECHEESHRL, ol
BOMPAEIT oo X, 3L FrFVT v b5 = ABOMRMBA OB LRT Rk 5 &2
oW THERE L,

 RIBEDOOLOHE TERBELT 5 @B, WOHAN, TEK, Sz R
N, REEL5T2, £OTHOIDREHERCEN S ha EOBEL A7 F L RFIEL
p oy

| MDA DR, KELOMT, RANETEAPAORERROA T30, H
A BT HEFYRET D 00, B, REFRE ﬁEﬁﬁEﬁ%%ﬁ@%ﬁo%&L,ﬂf
10 FRAD ABEBECDNWT,r —A + 2V bR~ AR T oo



- ERRBDE AR IRACR L R 7 A TR ST I, & O M AT AR 560 &
RS s L, SRR 3% FEMSOFAEROBINEZH L, SSEETIETUERT -1
ZOBEE»HE ORERERPB LR o055,

. VDT fpRcERRAAKy rORE VDT fFH 2L THRE L RN T 5 BB O M2 1§
1 LERNIELED T B2, —JF, VDT fE¥EFZoRE, RFE0Ts7 vy~
BERRNCED T D, BEReAy FOBARHBHEEONEND, L5k, AT
BEA L), BErAy FOYBE, FEBORTEEY ~ —a0RELELIE{ TS
EDHY H BT EHER SN,

ERME O BIEERORT BHREC L5 FEIEHNTR RO RO RY i L H
A, 2E© 530 QB {ERUETNC BT A WERR L, £ oGl 1187 Ko % EEoix <
BEOWEEREE 10, HPRSBOBRL EEAREORM /S B THD E Ui,

BUAER BULAFERCxT?, RERELBAASCBREL Y, BEFE BHREE
fERECL Bedt, MERTEAIK BREVBRREYF L LEZBE0H5 5 2 L ¥
too BRI FROSERAR 2 SEE, BEH LI, X, B UAFEE O BIRIE LIS
FE L THET S HNTHRESh A=V FALTAT E= 2 —DOERBDBREEIT » .
WG ERRLT O HERIE 7 o fedd, BWRITEBEGETOSD CERAH SR,

T7AVAENTBHR 7T A~ 7 L ASREMERY A THBARRORK ST =
~ AR ERT BB BR Ut R, SR TINE 2 5 b o bRbs= 7
B RREIRD T ERHIIU I, MRS E B E R 7 A OFEFEORNY
ffote Ry 7ANA MEQOHIER=7 = /;u@g(;\ﬁ#@ﬂmﬁ-cg)gsﬂ%ﬂ%t&bﬁfgi%T
AL LTHRERIFRL , EERERTL 5T, L .

HFEHROERFTFEOTE A+ 7 A ETFRESFIC I 58S, RENED TE VD
T, BETROEC LI GBEOEGWHHEBEYRHE L, &, F+—Erikadhiegihs=
v UV RERFEESETHIEN, COPBEOERELHEL L. '

FEAZROBRBRRCBREOHR A2/ ~LEKRESHH DRET S b0 BHFEATULE
IRFNC X BAERCH 2% D OREADT, 2 &/ ~ A OREROFELED, HHEEO B
FIB, BRECHRMNTHD Lot NOx RERET 2 b OEMEOBEFIRR DD
DHFELTT wtce BEFAOBALLKBUED DD, #ABEFEOKE WVEEREL DR

_8_



Bich, Tﬁliﬁé@ﬁh?“‘%&x'ﬂﬁ’fbtc f&%ﬁiﬁ%ﬁ‘]@ﬁ%ﬁlﬁi’obf ERE e ToE
1T =12 Tl

ﬁﬂhﬁ?éﬁ% %ﬁ?&@ﬁfﬁ%owﬁﬁ%%ﬁﬁb mM4/t H o Ak AOF
e m&téfwnvb%mb ﬁEALM$ﬂ®ﬁU7/aAFr%AﬂLTWﬁ$%®ﬁ
%Fé%&%k&toﬁ%ﬁﬁ@ﬂ&&@komf;bAﬁﬁmﬁmot& A TR
m&mﬁ0ﬁﬁm&ﬁum<?bru5ﬁ%b6«toK,ﬁﬁ,#ﬂ%%@hﬁﬁﬁoiw
HlEe L b5, kT F AL cEBIRE 2 TR O B E e GFFL T, AMALE
BIBIGE L b, FICHRIGO BB X & O RIKER MY R0 5 A b MEME O B8 T M—TF
HIRMOFRERRLIT o0

. HRBETY WEECTIERE, 24X -1 7o - AOREEFOVERTY, BE
P A S D R I D\ TR R T » e R, P v — vy BU7 F v O X FIRBRNOR
AAFEHRC OV T L PR D, Boh AL EREO 7 — FoRie&rbEs L 5
E L i,

R #® =S

() ol A



I BB E g

qQ%ﬁﬁ%bnvbdaﬁ4—m;gﬁ93;&75ymﬂﬁxijw
N endERYRE T A Ay 7w b 2T —
T S L A I
FF o ARRES bY@ 4 (SDS) EERMUIC § A KEHREBEHEE TS HPLC ©RiT5
BFa—AT v (CA) ORERIEoWT, EXMERTHRE LI
MmN, 7 5L LT, HREEM o+ AR TSK-SP2 SW 2\, SDS ol i
B O BRR BT, R, Rif CA DATAIERILI,
R € e A (CMO) LTk SDS ML Vs/(Ve-Vim) & oMl BRBIRAHRIT 5
o EEFEh T Tods, Vs REEROBR, Ve AR, Vm RBIHOWKTSH S,
CREFIHLT, 4 27 e/ —ARATEHE L, CA TH%B, /ATFLFIY, . TF
LDy, F—ri vk I TMT 548 R LA, TWIeRS (THI ) of8b, Zo

%ﬁﬁﬂﬁf§l5ﬁﬁﬁb,E$CA®ﬁﬁﬂﬂﬁLto

1) J. Pharm. Dyn., 7, 5-6 (1984)
2) Eighth International Symposium on Column Liguid Chromatography, New York (1984)
BETIE

2. BEEEIOT IS 74 —CkBAFA-AT I VOG5 KXV)
RAFa2—LT7 I VvOL—F Y SHOIHOT L 3 FHIAE
< M- b M HE

RiinFa—A7 v (CAY OA—FVvikE HPLC L X 54 DR L TE I,
LATHOEESTHRIN TV B, —BITE7 4 § - CHTAES, HPLC THIET 5., BEL
Pdtv—z =Tkl &, 1 AR THREOTIMENEHCE AT 5 HELRRE L.
F AR TADTA PRATALT 7 RY A v ¥ a7 4 X —~%Dricdh ORRTAE
#5AELTH, HABTECRE CA 270 i FREEFESE, KT 3, EOEEBET,
T I FORPER e, BT A I Fnb CARETS, v XV FATOR{ IR
Fo—FAT A FEEEEOERT S, FHELRERO T E, & — v 77 —EabN
<, HPLC THET 5.

BT RT3 0B S5 ORBRLRE L FTMELT THo2%, B ARRLILER
T, WEEREY Ahjcd & TRTIETHD, BEbVHIE,

(% 57 B A ABEYEETYS (1984) RFD



3. Zv PEBAT RLFVU VAFEICETAIHE
A OB BT
WL O TR RN R B R EE ., — OB ERT AT KLY
vTHBEERTEY, O, BEe Y, TRGEIEOEERTE/ AT Frvr) valgs
hfhéo—ﬁ,_hboﬁﬁku/»7bv%u/ka%r7bv+u%%ih5#&g@
RBFMEDWTRTHTH B, Linl, BELLT FLr) v/ A7 FLd ) v LFRE
BicAE - EHEEFRFTC kml(ﬂ%hfkb EtXbVZﬁFmﬁ%%E#B%EO
TbV%U/#ﬂﬁéh%_#&ﬁﬁﬁ5&,M%WTFVfU/Dﬁ%%%BmL?%‘k
B AR VAR R CEERESR RO LB bhb, T TES, BIAT FLsy Y
WIS\ TR U ree MK, GEWEH 7 2~ b & THL B\ ie, 7 KLy v
AT P Y ) VCERERBLL Tod i, 77 ORI LT 7 =~ b ORI
ﬁ#i@%ﬁ(ﬁ%?ﬁﬁ@% ﬁ%%o/»TFV*U/L##?T6ﬁ$®7PVTU/
%ﬁﬁ?btbrm 2207 3 /oﬁ&%%mmﬁWthuz,amxsm{ﬁ7A#
7}V+u/#ﬁrﬁﬁ?5T&(mxsmSPwvAmﬁéambhaocmS%ﬁyA
(Yanapak ODS-T) W &'— 7233 + — 77 KH, WHEHGELIL CW b w7 8 <,
Bk LoTi, WEMEIARRO A 4 vZRRD 7 A L HWEEL D FCHERS - 1

b BH - SREBBEY—HF 4TV UKL (XN
&ﬁ@ﬁ*@ﬁ*ﬂrz—»T /ﬁk@ﬁﬁk@ﬁ@
& om St m BERE R OR T
3 * m W*@FE%H) | '
bR ORBREORE, BT AT /GMJ@ﬂﬁE¢®ﬁlb&ﬁ%T?_&mﬁ<m
bEbhTwde Linl, BEPRF—A7 17 « ) XARER LI L Disie b OFR)
nH D, EETOMERL EORE S LEEIhE, £2T, EEROFKEBOEE DD
1\ EMRROBVE (7 BRI MNIEEN) MORIRER L RET K Lo ) v L OBRE A~
ROEHODD & LT THE LI,
%@m@m$®ﬁkﬂﬁbﬁﬁ@@Vﬁﬁ%Ab%fﬁ“toﬁ@@ﬁmkoB@ﬁ?$0
o 1) AR 2) ENIEHORRNER 3) RRMMS ¢ uMIER, THpR
D RNH DK% 3) HBSH Thot, BERLRFET LYY L oM 2)
3 CHADEEAS ko 1 TR 414 EONMW, 34 HOBMEETEL, ALl
TR RO bhich - o , |
(8 57 [ B A stk 2 (1984) T



5. W SREBBEY— DT ATV L YKL XYY T
BUFE N7 HIRBPORE 7 73— 7, ¥ BERIER 2 0
BfmoeT, L
S AT - B fOHE. TR R T CHRRGHD
CREAT R AT L RO B & ORIE R ERES S WS L. B,
RepHFa— 17 § ERMEEC & DA DIIET B, LT, BSR4 < i & 5\ Tl
RARL K, HAREER N REIER (S 3+1) 55, &l REM ERAS - &
WhRTWE, SR : REM EROEEORTS 7 Ry 5 2 {F5 kbic 3 BFARES e
ho HARMBBERE 24 1 v /RENE, A EBARMIER X B MRS Y 5 50 TE
Fro MI2IBMIA TR b FEDUNT, R H T 3 —AT ¢ LRI L ORI,
B 7 ¥ Lo v U E L IEIRR & oMliciz 6 4 5 A AOMMAH D, 2L LTS ADH
A5 %c. REM IR & DISIC 6 ik 2 41 MORBIATR L1oat, MELOBEE BTk
BBk Rb 5 KR 1 ) 2 REM IR o B < b o MOMEIRERH &
7bv+uxﬁtwﬁhmﬁ%bmmotoE¢/»7bv¢u/ﬁ&mﬁﬁﬁéoﬁhu—
ﬁ@ﬁ@ﬁii{i%ﬂoﬂkﬁmto
(i 57 B 0 AREEMIAE 22 (1984) 530

6. Tv MERATE l/:i' 'J /LD(.\'C
ﬁ E # ?

%ﬂﬁ%@ﬁWW&EEW%Lm/»7bfu/k&%k?bv+u/mﬁﬁf5 iy
TRRAbLR TS5, %ogmzw7bv+u/@m~m/k?éﬁ¢ﬁ%v &HE, 7V
) /PJ‘H‘%%ﬁl&oﬁb‘ﬁ}ﬂ?ﬁ“‘zl’fﬁ%bﬁ_@f v b%ﬁﬁﬁ%ﬁ?ﬂ? FLrryy, /A7
Nl ) vERHELL, FoRE, ORI B BESRSTT KR vy AT
FuLo ) vol %Mk, 2T W, FR ST oBERECEN D & b
foo’ DB UMD sucrose homogenate % differential centrifugation X D SEL T
WEL IR, BESREY ) THBTSE, 7 FUr ) Vid/ A7 Frs ) VERE 100~
10°g © 378y~ ASERERECHETS & Lithhok, T, HF2-~A7 Ve
MR RS L BRI BB T 5 £ b h 3 6-hydroxydopamine e X o, LM,
Mm&Wﬁvﬁf‘7pv+Uyﬁﬁ%mz»7rufuyaﬁﬂgmﬁ¢uﬁ;:ﬁg@%
- ENS ﬁhﬁ?be)/m/»7bv+U/&ﬂﬁ L RRCR I TS B T8t hR
ﬂi&é‘i}’bﬂ_o " S o ! R T
7B BAMERFEFIESRRE G40

# 57 B B RS ELRRTE (82.6)



1. KEKBRFEICKETy MEBRAT FLFUY, A7 ELFU RO
VW R T

WESERE % °TIT, KIKARC LD Tv b WTT FU 9 vaBRar 5 o L2l o
L, KA EDT Frdy voReowtER R Lice ;o .., 0
 EORER, 25°C ARHEDKKAIC L A7 FLa bvEolm, O, Mk, RELL
REAETNTORG—IR, &, I, WHE TR e REfHLE—TRobhic.
BB T T Kl ) iR Lo, 8IE, oDy, JE0 sucrose homogenate % differential
centrifugation W X HFEL THEL, EEFHRE DV THELLLIS, KKAKKL Y
7 FUFE )Y ORMETNTOSECED b, Blb, T EVF Y, 24T FLr) v
FHREIAFIE TS 3 2 v Vi AGETSMINT B & L dhdsolc. —H, Kk AR & T ES
6-hydroxydopamine ##& Lick &5, REKAMIC L h MLzl B, TFRO7 Lo
YV, ST P v EEECEIR LR, $Eo T, KBKATIC X DI L RIRR T Py
FY L, EE UTHRMERRCHEETH LB L bR b,

#.22 B H AL RS LBATH (83.10) -
7B AR NS (8L
57 B H AR S S RETE (84.6)

8. 3 W ]‘W%EF"J? I" IJT 1J /!CD?klﬂ(ﬁﬁf'—cké i“'ﬂﬂluﬁ?é
Imipramine &L-‘j.a);:ﬁ% - ‘

A OB OB T

SETI, KEKAFRID Sy PEEBRNT Fvr U vBAEINTS o2 BLEM, Zh
W, KA E VS A LA DB SEHS T F v vl BRERRIEREs
KILE D ZERIIDEZELDND, 22T, JAT Frr ) vk ~n L b o 2080
ET B &b B 5 238 Imipramine Zkik ARRTCES LT 2 0MREH <, Tk
#£, Imipramine #55 » FCRRKKATC L DEEBA7 FLa ) vERBINLARL 2 &2t
Byofehs, FRFCEIEAT Frary vELEAPLisol, 85T, Imipramine #4502 k %
HEBR~OT VL) vE b ZRAEDREOF R OWCRAHTH S,



9. BRFEFLck 3 EREREOHEEEPMBIE (1D .
—&ptEagEro SHR o REH & IERESIT OV T—
# ®H ¥ — - F o® P

R, ANPSRLLBNELET S HEORRERATR RS ER TR, HLERE
B ORE R D % A OB IS BRI TR 2 &1k, BE~OBIEE
DEGLOBEEAES LT, i, %iHoBco BREEOT - FHoRDK & HETH
B A, ke ﬁﬂziiﬁﬁﬁ?é?mﬁo%ﬁ" Ak LT Spontaneously hypertensive rat (SHR)
R TRSARERL SR TH B, SEHTOARBRATERL ok, ER1)
# 1ok SHR (n=4), SD (n=5) IR LT, 34°C & 45°C © 2 Lt OBRETEL 100
SRS Utce (=B 2) 13—14 HipoHE SHR (n=12), WKY (WISTAR KYOTO) (n=
12) 1L T 46.5°C DREE L, B TORBLEEL Lo MREUTCENT B, ©
SHR 47K, SD ® WKY X bAEREL, BIRE bARCE CBRiENE>T
Who @ 1M SHR i, DERET, FER T#HE Q HOMATMCERE LI, 12
—13 % SHR T3, WrEHE QRS 2 v 7 v v 2 ADHEEEMOLRLRA R Shi,
@ 12—13 #kh SHR (350 EFIC X 5 KIS (Thermal panting KU KINIUE IR
E)%ﬁ@%ﬁﬁ%ﬁﬂmy7fbfkb,%ﬁ%%*ﬂ?@%%ﬁﬁkﬂbfbéﬂ%@ﬁ
SRR N, Do BAEIGCE bhs SHR ORI IET 5 S OMER T X
B, EMERERTS AR ROBIBRRI X B2 BETS o RS BROTEREO—
D&tha . e o o DR
(—i, 57 ERARBRAE S (1984, i) Bk, %23 DHAETRES (1964, ) ok
T T :



10. SEBFEECHTIEREATEHOBRECDHT ().~ 0
W %k % F-%&£ W OR BH-2 B Y —

HERFCR Y ESh L A 0BEEE LT, LEESED oREILEEN o BLERME
PR OME EF LS ERIGIRBEER TS, FEER, BRBE (35°C) L ERBE
(10°CH st} 5. Head-up. tilting o SEERE T\~ H B 4 5 BEIFLC Lo T EREBIE G E
MERFAELR G &, BREBECILE FAREAER S LBV O AT R, 4H
o, SRR E LT 25°C oihng, S SROHERORSYENTS I ik, BIE
R o i MR ST B e R o WE» 5 X DAL X 5 E Lk,

- HREIERARABT 44, £F 44T, 15, 25, 35°C OABIET T 0% & 45° D &4ER
B30 HEIAR Uiy, AEA AFNCH LIRISHILE, BORMIGE, O, %105 O
S BEREL o, BERREEITTCH B, static tilting 1 s 5 £ WETH 5 oER
EeonwT, ¥FRBREFECE 5 RBLFE OB e & oBFic oW THHL
T B, . o

O BEIEAERETERETE

11, {EEROMINERESHENENAROBEICONT
CLu i )

ffibE#gAE (Do) i, ﬂﬁ%ﬁﬂ"ﬁ‘mﬁﬁ Vo), @%.ﬂ:“zi <Iiﬁ£H*Za é:ii iﬂ%h“cb Zao ,25
B EOOMERBECH AT Vo @@E&ﬂtﬁﬂnﬁﬁﬁok@b» EHERTLE S Eme, e
o Dy WER LEBEORBCHARENYRIT L EELORD, & OkdOEMYEEY
ﬁatm,@ﬁ%&%&mbtﬁ%ﬁolx;VQQMﬁbfchb@iﬂmﬁ%ﬁﬁmﬁf
5 BROEMMEERET Ui y SR R
CHRBEBTREELLTHD, H%ﬁiwnﬂ—ﬁ%%hLSOTOQOIN%IUlw
W O b &AEOAERAR P WS Dhic, Ei & FEFOEFREBE BT, Du, Vod
W FHR SIS, BREEE. O, B LIOOHMHEERNE I, FoYE, D 1igfE
K LRIFEICES T, MENAR S ENANOWTFRICH L€ ERNBEL TR L. ¥i
COEREROBECIMAAZNS D, HEQRARVC LB R, X hicisCEEE &
DR LD DU 0= FAF - HRECHT HEOREENTRE R, SRk Du.é Ve o—ik
BRI Ko TRt S hcb 0 THB C EBRHLAR oty 0ok, Vo O
IR BT 55, R0 X 5P D TUESREHED S DR RBIIN & ¥+
BLhb, ﬁﬁiz»#~%ﬁgﬁkmﬁ?éDhoﬁk(ﬁ$)klorﬁm¢5ﬁbib
BUTHEDC L eTRT 5,

(8 57 B B REEMMEE2RETE)



12. EREEOBHE—HRECHTIRBEEOMMETE. .70 L
RTINS

LA TEEO BITRAEARREE, RELPOREE (Vs ~RE) o, ERFHE-TiRe
O S S b, BHET & KCEEHOBESY $icbd. Lo, (FEERIMETT 5
bele ) BfEARIB R D, FRREEORB LS D LBLLhHOT, WBETOFE
ﬁi%ﬁ%@@%ﬁ%ﬁf&%o_aukmmﬁﬁgﬂﬁmﬁ%foﬂﬁmwwf%at
FRIA D AW A — 2 THRERHESES 2 EAEE L, SO :
S0k S IE AN D, RIEMBEIEE, Fh (CveR), BKER, REREREL, H
HEOBBRL G Ui, EHRBEABRT 6 22 HRELL, vy~ A FA— ARTEMERG O
BHEEHEL NS, RO 5C 10 HMme L, ST O E P g 2 1 e
Lize FTCHNsy e, E@@&%ﬁbm%ﬁ%@@&%ﬂ& ﬁ%k%ﬁm;562+ﬁ%w%
Lie . . : . .
@HW&F%&&@@Tm&%h%ﬁﬁ&ﬁwﬁmﬁﬁTmmﬁrm@»m%&%ﬂ%ve
foo CRER LR, ST X VETTHALMNTsBE8Cbivhic. AT
A@%%Lm,Tﬁﬁ%&%?a&ﬁﬁﬁ#ﬁé%@ambh5o

(857 BHRBEREERRRTE)

ﬂ.dﬁ#iﬁGM£ﬁ%éﬁ%ﬁﬂ@iﬁ%ﬂﬁamﬁﬁ
Al BE R BE

PR AR TS hOFHALNERE 2 BT TS C LR HNTS S,

BF ke bE L L, HEFEAFERYHVT 2HBONRA L 8 B workload
DS BBMERE U4 S AT 0/K L, $ 5 oMokBY 1B Lk, HATORD
B, HIERTESSL (02) ol s BT CIEMEOMERELEML, HEROEALZF = v 7
Lt biuid 10 BPMHEA Y, 5 &MooV oRERE WEL . #IEEoM ) ETEREs
RU D ESX0BELHEREZHWT 1 — I K TERNEET R,

RO workload W—KILHIT 5, EOHIROEIE S F . workload THHAE
Aok, a, Bds XON B M DIRIFIL workload K Ikl %, {FHOD & O3 DTEMIIFHE
b worklead w—®#T 2, Ll B, B WOIRES L O EHRIZEER workload 4 90
%L % L BICEERYRT, ‘ o '

£ﬁ%ﬂk&ﬁ%$@%&t@%%@9&émewduL1x§<£b5 EBINEEE &

IMEAEIE & 11 & O#IR T AR ORNEL R T2, RHHEEARGOI 8 WT, L OREMET
%5 BN & BN HICE V.



Oz8, Rl XCFED &0 2 DEFIEEER MR ARCE AR HEEARE 5 L Bb
ha, :
(8 57 B H RERFEELRETE)

14. OA RF 4 27 L4 OERHRE AR SRS T
OB
OQALLDIERITHEL Y, 280 2 vk T 2 vk ¥ ORFEWF: VDT (Visual Display Terminal)
LT, CRT AXERCRELETR TS HIWTRL A FRAIRTWS, BEDE A, B
BEORFEE LA, VDT BH0MEIEXESNCIIATL LEET<E 0Tkl
Wigr o™ — F 7 =7 OFRNC B3RS 3 B ORI BT 2 EMTRRE A L2 bieAt 7 1+ A
PTO OA BBROREES Y — 277 v & VDT QFBEMIc VT, SBEBIRTHS
BIEREILZ Y. R bRET S EPt oM egs s b, FESoRHTRE, BRoRE,
ﬁﬁ&ﬁﬁﬁzeﬁ%ﬁ%,#%%%wﬁ%ﬁ%%%ﬁ%ﬁtaourﬁﬁﬁ4zp@%%@
ERPEE, ERE~OFFLRFEEA L L oERT ST XBRICRE Uic,
¥, VDT (FRNORBER Y ERNCEN T2 v A7 A2 BHL, B0l & BRER

A & OB B LT B, - A

| (BHPESWAKEY VRO A [OA BRI IG5 HBUEOMINE,] 119122, 1983)

— 17 —



15, HBEECHENDBEAZOFEME .
OB i ) _

BRT R E LB T 5 SENERELYHNEL T45 LHAZERRLRD, ZOEAZE
CHEHL, BESEMOA~ Y v 7 AR L, FREORTMERE LI, 0RGO%EE
7oA R BN & LWEL B, EAOMERE HE, HEORIRERE, ROTH%. B
Hix, AFKELE L CTEARYHAL, XELEARORGRLHEEKTERL 2. BIES
MY, BATBIEG L, BECEEMoB T3 BHEELNEL, LA ER
A RD, ERROWERET, VWIhL 0.87 M ETHY, HILEMIERORHEE B
DENER 2 DOBRTHEHLT L EMNTEL, ChbETEEYRbLTHA TS AT ¥R T
2 E L, HHHEOHME~ Y » 2 AR <S— AL EESFHET 0. HAMOHBAREI
Thi 0.20FTH Y, ThFPhOHEEABENCHTLTWA L ERRBL T, #1
ERSEE 2 ERS R E UBAAEP D, e RBEEGCET 5 /ES Rl v
foo HIBTETEHTEL, BBFGRIZ 63% LBV, FiMoBHLEIR L, HikEL
BLBHEE, E—FHMEENTLSRIEMRETL LA LEDHD T Ehbh-T0

(55 4 BRI SN AL, 1082)

16. EBHAEMELETFEEROER
i1 E - E OB O T

SRS AR Lo, A BGOT, 'GPT, LDH ix oy, miEh~gbi+s o Lixk
QMBATVD, ThEOERS, BT I0FLETH D, EIAR, i hETIL >R
B E SaE, frh T 5 2k, Lt ksl HERT o £kEEo—E
B LT3 SOD 4T 3 HHT, ihomstc CE4F T Hh D IEVRT) AT (100W
BiiEE) % 10 4, Foierded, lfAHEBL T 5. SOD ol ~0BEOEEE,
B AR X RO OB TR & OBRY, T2, 0RIGHEORFLEL D
T, %8, RO 3EE, EHAFTERYT - . BBRTREEORES OB, fRrnIkf o
SOD B, NADH 07 7 4 5 — CiEkE, SRIERM £ F~% 7 e & VIBE, HRinBRed ATP %
ERHEGTHE L, Shi, s SOD ML, ¥hWiERlHELR L, coz ki,
ARNE LR ASETI Lo TIBE SN, TR X MO BEE b b LT, #l
W@Eﬁ%ﬁﬁ%@ﬁé%ﬁ%é%é%@&%i%hto. ' o



1. 4R B30 AT ATYVDIVFA LI TytL
AER TR MHE B

FIERICE Cd 8L Cd £ v AF 4 vBEHD l:'-—y'zr#j%aaﬁc;t h Bp-3susery
(B:-MG) ESMBHL I L2 BE LI, SEERZO £ MG TY Vol T B 1
IR EWT, FUF1 2477 vt (RIA) OREIL LA, -

TYYF ITSEREE LA /MG 1~2mg %8k X U HEw Complete Freund's
Adjuvant 3t 1B &ic 3EES L, booster 2 LT lmg %X bk 2 EESLTHIE
MR, /MG %2R 5 3 v TR LoT W TEHLLTS<A{HEELERL, Mk
D RIA ELick o5, 1~10ng/0. 1 me OB TEHEENB bh, ST
BT Edtbinote, BRIHE LTI R (E=7AR) #BVWTESE (Cd it &) ohik
FeEETome, MG ORMeRFVSLENEL, *0BHEms = &IXBRHEHE
HOFRCHEEOBEEY M5B 5 L CHNLTERTHE LELR S, '

18, EFUVNEHEERD Cd 2kB3A98FF R4S YOS

A HEB-h R R
B OR W CREER

AzuFdrd s (MT) R« OEEREFONNE 3 L OHRMTHEEIhE R, Vv R
RO TSN L ORBSMH IR TV B, R Y v AR BLTE MT RER
HEHERTVB5E 52 R LI,

b bRAMA B Ficoll-Paque #CY VoSBRE MBP SIEL, Cd AT CEHL ¥S-ox
FATIAALT, MT O&HEBRNLL. A ROMEEES 2 A e 25
rAL#e SDS-PAGE THMUIHR, ) ¥R, BBRL LA UBBELTT MT A%
n, LdEhsi CA BB L e b FEY v E% Hela fifao MT 233l WREHE
TIRLR, & ORERIRMEMY - 3R EBRMOMT MT RESRRARD L ETRLTE
b, BETRABRETOLDOEF AL LU GEYTHD L EL bhb, Fick bY VoL
HEp Ve, MT BE0BEEEPHRHE L. 4 RORABFOMEMND Y v 35 & BiRd
FHEL, Cd minE—EREARsT s MT o8B EY FNoFETHE L, BB &3

MT B B S NS5 LB UL, SHRAREH LT, & b 0¥BRo MT
BREHERE L (FRT 2 TETH S,

(—B5% 56 18] A At AL A2 TRRE)



19, B R—ViiREEDTOA Y AFFRA Y OBESI

A E - WOR OT-HOH e

‘ FHNMNE X CBATD) - . _ .
CFRERELT v KA AR BRI 2 2 B A AR A (CHL-MT) k353577 —
VHEEETER LA, ZhboMs e — VoM ABOEABY O MT LG5
$ o (ACM-1) 4 HhiF, CHL-MTI &5 » MMTI QAERET 530 (ACM-4) %
Do Fw b ® MT=-1 A7) o v CREFMLC, NFRMPG30ETD Lys 225 C
HRIMETOINMOT I 7 BIORE VI VAV 2 FURER L, 207574y P ERY
v e B REERTRD Ly ACM-1 G Liw2t,  ACM-4 LR3I LI ¥
ACM-4 i3 CHL-MT #bHEA LTV 5 &R (CA) hviebosBREL<kD, Cd%
HREASER ERETB I b, O LcERML, Wy e vk ACM-4 OHiFHk
sEdkit MT O CRBHcE2T, Lab&BRrI->C—EDOUFMERRFLTE I &R
DETHS o L atbhiot, CRBOMY v~ viEREDOT, Shic MT OBl
THUMAAEEL LWL ED TN D,

(—8e H AR S 400 103 R 2nC TR

m.ﬁEﬁFE@AaﬁFE&A@E%QﬂﬂEiE®ﬁ%
B oW M

Eﬁﬁ@%barou1%®m£®A1k<E%M%®m REHCEET S &k, 5%
O I b EL B, BAERN LA OBROIYHEROFRAFTLECH D, ANHT
H%bxﬁAmOLT&E%%L%%%@&Mﬂ%%%?&%%@&@ﬁﬂ% BB OB YR
Hizo _ . L _ o . i o o
‘W%H%E@%mﬁﬁmﬁwﬁaO?ﬁ%oﬁ%ﬂ&?éﬁm&?mﬁwm%kmamm%
i, TR 2-F /A AR VT AF T  VERDT BFAT L VT D R
ERtoRAREETE o2 RANL, ChETERTA LR I VBILD V3 ¥ 2540 5%
st 1 d L 2 OBk o R e RT3 AT TH e 17-0 NMRERIRBEMES £ 5
OREE BEETHOT, MHIERORHEOSVICIIGRENS 5, (FREBBLO IHI
R TH o, THFATEL VHOKD X hEBREFERBEY NP TSHS, -

CEe, BN F LY ALY IV ARENRTE Y BE S = XS ANOEBE IR
CAREFVWHEHPAML, COBEBLAY F v ARBRECEELEES 0T, 2 0FEE AV
WE 0T NEREBEOARE L EDTD, [ i



. AFIATET7FIA V- CRBEHIE B HEIOLOER -
# ok B K | ‘

67 =4 (Cr (VD) i23ffi7 =& (Cr (1)) X DAMEHVY “hid, Cr (VD) 12k
FETTRECE I r AMI AV HBVR I AR A v 2 LTRA F v ORETS D, ik
ﬂﬁﬁkﬁ&é:&,it(h(ﬂ)mmmﬁﬁﬁﬁéhik(M)Kk%&ﬁ%mﬁﬁmﬁﬂ
HUCRERERTIcDEELDRD, LEADT, 7 » ADEEBHRORER & »Tit,
7 r AORBHVIVDBEE Eh5,

7 7 ADRBHHEL LCREL DBRAERS Y, Fhm~50 75 783 RA bhTun
Do AR, EKTMEERS RO Cr () OEERA4Y 7o~ b 79544~ (IC)
X AR,

mvmnfﬁﬁwAm4*v%m2k?w}@mﬁﬁlﬁﬁu<ﬁﬁnA@4wv%mit
N & 2 3~ b O EENLS Fi4 Sephadex G-25 #9 ATH AWM LIz, &h bORBDES
TAEBRHKE ICK LGP, 7raAfI+ v LT Cr (V) 2R LY. FORBE 6

mmxbhtﬁpwA@f#x@ﬁ%ﬁ@%@ﬁi@%ﬁf%é*&mbmotoﬁt,%
WS v AD—HIL 67 » ATHB L ERWRE L. IC R LD 7 r AREHILERML
B TRIFTHY, ﬁtmﬂm.&%mﬁ%%ﬁ&mu&mfa DT, iﬁswvhﬁ@ Cr (VD @ﬁ
B ffHTES - &#%Bmhtoto

22. AR &K BLEHHD 3MES 0A& 62 0 AL

R M R-A M o oMs-B E R
R E®I-FN i (kR A% : ‘
AEER 6@ 7 A (Cr (VD) #RALRHE, %h%ELtﬁwAmﬁméh?LGM®i
ﬁmmﬁﬁﬁL,§BK@@W%K&W$%%@%,é%bﬂﬁméﬂt&,3ﬁyn5(&
(D) &LThR~BITT 2 00eB bt s 2 211 .Cr () ER0EHRSEYE 25 -
TERELBETH D, RHEE, EEOWENDOT Fr~32 LT, CrCly $5 Vi K.Cri0,
27 RS ADEREEZT RS v  Olffi, mﬁ%lwmmﬁﬁmﬁhA&ﬁﬁbwﬁ%ﬁﬁK%
J57r A0BBOBCFHLACTLIERHME LR, R o
9nAi7a/»oﬁme#EO$ﬁmﬁﬁLtﬁﬁémhTﬁotoﬁ%#T&@Wﬂ
7 = MREEPIREER L D 20 pe/E MBTH Ok L L, Cr (V) REBCI2, Lmkisa
LMRED Cro(ID BBHIVEL, OBF7 2 ASFRLEERTR LA, ¥, Mok
Presd O (D REROHARBE TS 7. THLORMBX, MCELY Cr (VD)
DELHIE D OED 7 m ARG AOE EHELARKABE~BET L, SHICHHRE T ORI~



BIRE M D ERRLT S, COZEEWRT B, £k Cr (VD) OEEERAS 47
BehTFIAF—~LIDTTHITFETHS,
& 57 B H R EFEHEF S

23, §MESOATTOSILORAEZE
— R A T B R RR R R (U

nH ¥ FoH KR AB E B
x M = O -E OB B T ARE A R

sﬁanAm?mf»<7myms3%ﬁ,1@)%ﬁ&b%ﬁﬁm¢mmﬁ%,wmﬁw
MBI R R AT BT b~ T, ' ‘

WS SR D A BRI TN, RBEENM< 2 0 7 7 — OB, FHR, FELERE
¥ LR ORMAR b, 0BT 7 27y ~SIREBRBAL, AV VAR, il
s BT D, JOBMIEIT PR E QB L LEEH S Bioin UINoSEHEEEr IR E 7%,
L~ v 7 7 — DEGEREY, FRREAEATEH, KEX LERLELERT
BELTWEWLE ERTRS . te SR

B, |F, SEX W%ﬁﬁﬂ@%ﬁu.%m&m%ﬁ.SE 15 H o8 ETHRE L.
AR I S LR B, TSN EEEE . ITSRE T 0 BITHISEE,
M4 Tab e, RIREZMIZ 3 BES bIoERL, Ll B¥% & 1R TNl SRR 20t
B MY 2 E TR BRI 5. BB CIRARE 3 B & T liifaBoBERE L
5 N H i DAL LS FE DS AR U 2 5P ¥ TR CORE ORIIMIMEL R D,

BEMELEY S, 25 LWREORY L BEEBOREERTFTHS.



4, MI/OLT7TOVIOAKNERICLSIFMERKE |

momo— 5. @“E'ﬁ*n‘m‘ﬁ @”
# I NG 30 SIS

6ffiz m=T B A DEMBART LT o7 §ESD SDHES Y bic 9.1 me/m® o 2
RA=T A% SHHRASE, WAEE, 38%, 7 HEOQEREYEE L,

BRI —HOREICTPRERES S bhico RBEMICILINE DBE /T « M¢ DRIIAS
bhoe 3 AHICILK - PEETME RROBH - B - BAEOSE, PAS B oHRm
By, MGHEL LMK - FFIRE, Wi riiE, WO RIS & SRS -
BEOFMIMAL LNB A, - T bOFF RErFREEEY 2 Ul MBS Ch 5, 7 Hi
Kk Zh b ORI M 0 BEEH I W5,

25. AREEHHU A XRBMHE (D
TR £ S B AR 3 BB LA B 00 87

OB OEF oM L E BB F 2 AW
Bl o# OB 0k B oW 8 F B
BB R B F - ARE A f
DRk ECREEY 0 Bmasdts

[ & &5 E&%iﬁ%&?b%ﬁm%ﬁ%ﬁ%‘ﬁﬂﬁﬁ%J L, BRANG6 FREREMERLLT
B b, - O IEERING LRGSR S REAELS S hT\ 5, BEA 4 (HM)
RS R R REREORL Co R EBT VA X — ST E R RE, 0% A MRIE M
2, EATVERABE, REEASD UANIT £ T, HReaRiRo 49 T4 ¢ bd 1~20
HM R4 2RI E RT3 I2 3 dvds b, [R5 & ARTHREOBIRABT L BT i 2
oice 4 ENEES X FR ELMEC O A RIS R BT 2EBID TBLB B & fritipmmis o
PRI UA DA HT 21T » 720 TBLB REOSH TR 2 A& 3 HM BES & iy
DR b, %kmﬁﬁ(%%%%%D%Iﬂd@ﬂ@ﬂ%rm%?éﬁﬂnhoﬁkLt
mixed dust pneumoconiosis ThHvoin,.

- SEMBAO HM KT BRI oy Fici S0y Co AR S ,
mﬁuawruCo@@mmﬁéET%T%W*%@@?T%%#F@ﬁh%KE BEET,

“RFE (o7 REFEESTE, 1984)



26. AFNEREE L A O XRBRE/INGHT (D
X WA T Z OMEEA Amosite LIS 1,
BRI RIC & 2 A & 7 SWFL 272 14

U F R BOBR -4 R OB V@ B R ED,
OB OB FOD HRyRERES e s~

B L BRI R X D ERMAELRAER T, REE E*J?‘g;lE%&I‘JH%L Xiﬁ@&d\ﬁlﬁ
Wl X D AR T ASA Mg Amosite ERELLR 1 ARERETS,
'ﬁ%@ﬂﬁ%%ﬁ,mﬁ~uﬁifﬁaﬁz%fﬁWLtAmmmtm%zfu_bz
oA R AR lED R, TOE LY H-T, EORR, Wik B LAt 4l
BOREE TRTHCER. 574 12 FRB CIMES LoREELEMShTAK L. B
WXREN S 1 HoTEMEEE, ETRoO Bulla, JRERNE, COREKGY b,

I SRR M S & B PR MR SRR AR L L, BEMEED V¢ TBLB #fffL
tro H-E REYHECELHEOTHNMERORELBI S iz, SORYABES 7 A<K{L
B ONIEELET, AR IMERTBR Uit EEES S 10 50 Eo BB TR 1 & h, SHEBC

5Xﬁ&¢%ﬁ@#%,_nbmﬁmef %ﬂfmwmekﬁ+ﬁ&&.%%%#—ﬁ
L, ﬁ%l&ﬂyﬁ%rlbﬁﬁﬁﬂikﬁﬁbéto St SRS

s (AN HEEFESTE vol. 31, p. 148, 1983) . ‘ o N

ﬂ.m%ﬁ%bhiibtwmﬁphXﬁﬁﬁéﬁﬁ_
:F'?UJE_?

T’F%ﬁiﬁﬂh @ﬁi\% MR LA (Eﬁ@ Fifiin &) B ZWERT wamb\ﬂﬁﬁ@ﬁ% LAR
ﬂbfﬁﬁi<Eﬁf?6Xﬁ@ﬁﬁﬁ&%ﬁtrﬁ%Lta
BElFEBENEr L TThhTWB S I A7 74 =7 s A S~ &%L\LE%E_@EHL

miﬁ%tﬂ;ﬁﬁ‘%b‘o thbib_" FY \yp Xﬁ‘ﬁﬂﬂ?%kb‘f\_iﬂﬂ( Eﬂq%ﬁ@@ﬁﬁgﬁﬁbiﬁd’

L, MHETHERLCRBRC—E LR {TeD LcA0T, ERTRE/ R ED TR e
B, o OHEIRb BV, L
BT, PHHHLARBA Y TS 7 0% — (Ag-MF) THREL, = b )y ZARLD
IR O BEY HIET 5 FEIVBEASE IR TV, ZOHEC IR RWERERANR
b, Gl Ag-MF %45 2 &2, SISO FEr a2 sk EOMERS D,
BESHE VAL Thrbh Tl | S . Sron o
22T, Ag-MF #EVWTFET FA AR —AREDAUTFVT 4 X —THLALH



ELEh e ERXRERHC AT T MY 2 AORIE S 745 HEEMRR Lics
ZOFLHETIL, ﬁﬁ%t&*mﬁ%ﬁuw%utﬁﬁénfm 86, TORBEHLT
%74»5—(&mmwﬂSWmﬁLL1~ﬂmm@ﬁﬁrﬁ%?hm%ﬁmfgao

o, ~mﬁoEK@%@%LA®%A?% HL<m~%mg@M1Em&ﬁ%ﬁr%%o

LieiioT, $ﬁ&mAgMF#ﬁb?r%h&ﬂ%ﬂﬁﬁ&ﬁﬁfﬁﬁL&%%bL@ﬁ

ﬂﬁﬂﬁf%é@ﬁ,W%ﬁﬁwﬁtarm<mubhak%xanao' '

Lol

SRR O

ﬁﬁ¢®%% ﬁE ﬁ7xk&@ﬂfﬁ%ﬁV¢%%#%m%6& @%%@@kb@%
r:#hs¢ﬁﬁﬁk@ﬁﬁbwgﬁbﬁh5#,uhB@ﬁgﬁk@?%ﬂ%m@kﬁbﬂ
fb%%@@ﬁ%&bf?%kﬁ%%b %@¢f%%ﬁ%ﬁﬁ®m¢&f&uour@m%
LD AN = X ABAOERE T —~ D—>THB, Akid, FRIRTFREOMKMIC Lo
T2 Rr7 7 —VRTHBIELRICT B, ELAE - TANA L - BLEHEE L OFHO
MFEHEESMEE Lo TRE BT S L bHERD LN TV D, &5 Liciladmibi i
ﬁ@&+ﬁm%mﬁukﬁﬁbfm5ké%§&5$ o) g e
KRG, ST OIERIEIED 5 HRTERCE A L, %hmﬂﬁﬁ&&&oﬁtﬁﬁ
L%%%%ﬁ5uk&$5%k%&to%@m;i?ﬁ%%ﬁw%ﬁ%?ﬁT%ﬁ%ﬁg#a
HIEERER L, M Eit LB 4 DRTREE, BAF+5H3—-0BH2ED, Fh
BREFEOERA 4 v o TELRMCBEL TS T T, =  ZOMBHET2Eo
TERE YR RSS2 CERACEE L o /B L HRERT I, ARBE AL, 7=
VFv (4, =), BUaobR A (4, =) T, BALGYNT, A7 RANA R, A,
Yl (A v, B, 2L, wEATA L, AXAZEA b, IEEEAE), A%
WGHEREy (X VA VERHE, BRI A YT A, FFAMMELY) CTHE, T OB
Zeta ALk & i LMEOFARRHRL, X 5K Zeta BABETRA I DA WEHORER
L FEDL LT E T, S8, SHREOBRM EEHOBRECEGR, XhiaEitio
BRI DA FETH D, - .



29. im*@?K«zbmﬁ%ﬁwﬁhxéﬁlmmﬁ%(m)
P m'ﬂ =

$¢Emﬁ$£i1m%ﬁLtM%ba:owf M%%%h&ﬁ?ﬁAi AEEEE T
Z«7bﬁﬁﬁﬁﬁﬂvmmﬁﬁ@ﬁow%&aoﬁﬁ%ﬁb.W%#%®EM%?%«LD
x«KhWE%&&%hﬂzt@ﬁﬁﬁ&ﬁb mﬁﬁﬂﬁ%&ot¥§ﬁmﬁkiéﬁ
%&%%Dﬁ%hi%#%&%&rbtoﬁﬁoa B IEHLETE ﬁhi%?z«xb@%ﬁ%
RE L« oRELH D2, BREOHEFHEL VL5,

DTS REBREEEONTC X > TH S S ME ot (fEasiik, PIpE
TLEEH, EREGHE, WAREBAORSER R L) R T ok,

i, MEEOMBERONEC X o> THAMED 7 L —FnbD T A2 P OFFHAEH R
WEhiz b, FEEEEDHEO 7 L~ FHRCR CATBH LA R TERELT,
OROT ANA FEEIC I2TER LI, TORE, oo 7 A-<A  offillo%E
A ST oot COMREEFEUEERFC I ANEML LHEL, ThFholigsk
DORHCCIRA B B S feo iz, : : ‘ .

EHI, WHEEAMESRIOT ANA PREZRIEL, KE~OBEOREX WAL it L
fro

»Q?V7/F®Mﬁ&LT m%(¢ﬁﬁﬁ%)@iﬁﬁU%@ﬁ%fﬁxvu/ybt
ﬂkwﬁﬁwT%(5~1ﬁﬁm§1&@)$H$®%$%0f§®¢®7x«szWE%
noto

30. AWﬁ%¢®72ﬂZbLHTéﬁn

ST T BT LRI R A € AR AR T B 7 ASA L O ERSVIRT &
FrR Y E=va VBT AR ED TS BEBEM b 0T, R ARIGERS O
T AR DOEM  ERSIEORR LT oRRER, FoRENBERT LRI T rEY
EREHOBR VAR LChi h OTERCHEET3 & LR footes '
Z o, —WEAERES & AARTARRE O &7 BRI AF O 7 A=A M DT h LUT DR
TR AR RS 5 bR SHHE e L, DEREN (RERFRLZTU Ty fo7
ARALOREER 7 dA4 L, e v V34 0FE), Q7 A~A Ffisth ROt
EEMT@?R«ZbQﬁﬁ,®@&3ht7X«xb@@ﬂﬁ%%%Q%ﬁﬁ&@%% @
hDHDRFRE ERIEORER L O,

_..26 f—



SH LI, B Cr 10 BHT,. chbnd LIEOMBC R aE@mInE ik
DTV, BEFLRELLYET3, ‘ R

Zh b ORIEE, TZ«xb®Wﬁ&,¢E@kt®%ﬁ®?@ﬁmﬁk@§wkkém#
Dol , HREER EOREMMBECEWCLEETHEOT, ELRFMERELEDD
FETH Do -

M.ZTJbzﬂ%ﬁﬁ%ﬁwimMKHEﬁG%éﬁhohf(%@4)

oM HETF -8 K w®
AR OE O (BRAHEREE 2 M)

ATV L ARBEIER TR, BEea—Aa, VYV SoREYECRAREOEENELR
$T5, TOk 2~ AR, REFNTERNRORERRE SRR E S EZEE (SCE) H
E@%M&O%%u?$&%kﬁhbfbéoﬂ fz/%%ﬁﬁmosmzﬁﬁmﬁm¢%
é@%ﬁ%vghu?imﬂiéhrméo

ez v_hbu;~A%L%%L1maxT/vx%%ﬁﬁ%ﬁokﬁmﬁmaﬁo%ﬁw
kowf%ﬁwsﬁgmbﬁﬁbfﬁﬁ%ﬂofu50
M3 EOBERHRLTLHTABL, SCEHE TR H1, #2, H3DNOREFRO
M, P, SEBCERLERBRDbhic -, WM, EHRARAoThE KBTS
&, PHEZREBECIRVCHESEIAERICRE W, FREERYRERLFEREZ T DI T
SCE HE% Vi1 5 & WEEOFNEECE V. REFOHERT IBEHAE T, &8y
SRR, RESERUHREEY v » 7, RESEDE, ZBEE, RESEROMBERE
DHIRAERL DE, BT CREH LR oWTH A OFEHL LG R TR
%ﬁﬁ&#h,ﬁﬁ&%ﬂb#%ﬁkomtﬁﬁ&nm ﬁﬁ%é@?i@%ﬁ%ﬁ&rm
%o

(& 57 [ 0 AR BB A 2R RTE)



32, Fa—=tiLIroUvRBOEREORBIEREIRD -

%&‘HSLOL\'C (zD2)

M RET & K W
AL T RRASELHE 2 P9FD

54—y 2 DB RS M RE R B R EA T L6 KU LE £ = b m
EU v SR aE, BAenEHCREREERR ORISR TR, WA
BRGeta s st (SCE) JBE ORIMCREMENI L 0 X 3 L T HAME SN T Do F 1 — ¥
N 2y ORBROBE R FFoC B IEERE, 71 —Eamy oy I BE L TS
TTHEM B 5 DT, Zh b OFRES ORMMmBMEIRD SCE JEE, o Mo Wikin HEA
EE, R fie DU TR O & o3 & 2 E H 3R 175

Bt fR AR oo (R IR & ) CAREsC, BT 25 4, RRIRGERCTS 12.4 %, Ty
FEMIT.0ETH B, SHBIEEEORMLITMHINERD SCE HEfk, T, Sist i rEsE
DRPLTDT L —KL T D, SHEEME LAdHMEERERmo €5 B (57 20 4) o
FRED ST CEFRCERE R 2300 b K& 2ote, R, HEEFE I
REGVEEORRE X —B L, MIREWOLIL BT & BT ERY Bk,

i & M UCfPSRBIEIC 2 LV BRI RN 235 5% 0 TR MR 4 8 038 L L
2B, FAE LTIRETED S5 2B/ L L Cib CEIMO S 5103, 2Ry H
(RO (ERE TSRO L TREAT R 5 5 TREA TR L Tl b,

. ‘),

33O HAR Y #fﬁ%ﬁmi#ﬁﬁuﬁﬁﬂaﬁm%ﬁﬁhomt

oa| ﬁ%? & % ‘ﬁ.q ‘
AR E 7(%@%%@%"‘5%2?&%) .

7R LA R EREE, 6MOTHEME, » A BB LTED, KEE, A%, MEERIL,
SEXK KEEME, KRB ERRETAHLH D, X, Min x’x.:@%%ﬂ:ﬁf‘s%kx_oll,\'c.%
HnETHHREL S5, ThbOMFEEORMMEHERORPAEKCEAN S DM E 5 ik

AT B e, R ERO iR &5 thaci (SCE) HHEE, RtvthoftRy HEHE, J

%E@ﬁﬁ“zﬁotf’ﬁ%ﬁ&i%? 8 AT, EREHTFIH 124, THEMIEMTHE, &

N OIEEEORMOFMEIRD SCE M, REAOBERTHEBAEINRE LSERR

RoEhb & HBRLTREEWERTRL ok, MOBSCHEShi 2 = A0 EARS
WREERP 7 2 ARPMOOMERE L D S EMLE— RO MEEFIT 6\ C, SCE HERV Y



ERRRERY BT B A Rab B BB EHO BRI EFEZ T SWTEES R
fedvofcs
W%%@?PA®ﬁA%%%E,m¢.E¢?ﬂAE®WE&%§LTEhﬁE%ﬁb%?
Efaao ' '

4. X2/ MULRY FRASy FOBBBRCOAKERD
REEFR LBEFMHRICONT

WM E -k kW
oA M OB .o E = C o

=YV RV s ey (BTC) WK, BN, BEERBR X D REERRUEEO RS
RREBAMSS D, R, BTC R X 5 IEE RT3 T b BHEEN 2 ST
o .CDZ%y BTC BRERTET » F OFH RORMMEHERORPEMETT LA RRAME O
BB ST Lo . : . R N B T
lppm BTC 14 F, 34 A, 67 ARBLAT» » RU.0.1ppm i© 2 EMEB LA T
v b OB T R ORI B ER D Rt iR E9E U, [ U T o SIS ERC oL s COR TR AR
BT RO ELRT o 1 A BB 2 TREHSSNE T win, ZORTE, SHEUH
WO ERORERFT I, WEFEOZ R & OIICEE IR, & O RO RN
ArRTL, RCIBEERSE L RO, Y, RUOBERFCR, hEETERLEEDS
B, KIRE T EIROILILAS RS Bk b N R BRI 2 5 5 .
BERMEWE, MIFENECRE LT 3 ERYS OR MM EHERO R R rs o 5
BEOHDOYHETRESK TS, BEEOEELYECERE L eI CRENA LML
H e H B OB A Rk Log0t, FELORAAT A ELMTTS LTS E e %2
Bo

— 29 —



35. In vitro SCE & In vive SCE &Yk
hoE OB X

DNASETIC (FRF B AEE R BT B b 4 DN FRS BB SR TETL
2o Zh B0 ITMAeCERMIaE VD In vitro BTH HHEISRELFITHS
7, By (e b 2ads) OBRACOIERYESCRLIRVWRANS S, ERUHE AV in
vivo 31 —EOFECIRE S W HENEABTH S ORRATHD A, BHOERATOIEA
LHEBICTEL 5 BFIAHH 5, Sister chromatid exchange (SCE, flifk¥eta &R 328 2%
DNA-$etafFicfEfT BAaEMRE Lo CHEREND & L2 Hi%ET5 SCE BB 2on»TiL,
in vitro $:& in vivo BEAFHER EAML SR TWBOT, HHEPYHEOEMAN in vitro
D&FTE in vivo LG T CEMCRSTHEEIRIMLHEETS & L ATRBERD AW
ge-td in vitro (HURTESHENE) T in vivo (=¥ ABPRIEBE) THEL L 5T 5
Fa (FM3A #182) # AT, DNA BEAR R vHixfFRE® L 5, In vitro HIERM
Th in vivo BHEETTh, L A0&EMNEALTHNERICOAKED SCE BRI h
% LAVRERL,

36, XV prUsOU EOBRARE (1D

®"oE - B-F A& K-8 H & —
AR A RM HERR)

Sy Y e ) Fo 2 EMOBRAEREEFICHGTT ok, SDF v PR ICR <Y A
% 2.0~0.1ppm © 4 (3 v +) ~3 (=9 R) BEORFTRET, 6158, 5H M,
104 JEEEB Lizs {1 2.0 ppm FEIIFETH _EF-O 73 RS E X T

FET-BR L OV R R SN SE T AL B ) & RBIRET & oI B—RIEBIRA B bh i, &R
sRpEE s L S L O ik BRI S5 b0, 2.0ppm CliERRERIL L3
Fiz8 Hampered effect b bhb, T » M TR EEEBEBEORERIIEL, £0& {11EM
EHTHD, MURERT LEEOFR L VEY, REMSAEEEEIEL LCRPERER
Ol TH B2, 2.0ppm TIREREEMOARTH L, <=7 AT LEEERT L, M
B ORRA FREETH S, Ty b, =y AKCHBTERCEEOEESGERT S8, BT
RIS . RERSEMT O 0.1 ppm WEKEETES 7 v b RO 0 A SRS
Bpohb, ' ‘ : 3 o

(85 57 [ B AR Bt 2 22 MR R )



EREHBCE T IHDEE
| wE - B A @ o @ fE —

%Eﬁﬁ%uﬁﬁ%ﬁmﬁﬁﬁﬁﬁﬁ%m$l<ﬁ&?étmk,_ﬁutoﬁ% %kv
» RO =9 AR HCTTibh b, Ll v &y ADOMTRn 5 Ktk T
T EnBh, TOAERAEE «ORBRHA TR T,

YV R IR FORMBRAERTE, =7 ATRERORTLEENRAL ETHDH,
7 v M TREEMRESS S, HoRERL T AL Y E-, BEBROMEEN <Y AT
ZLRBABM, Ty b TRESBHOLRALV. v VMY 28 Y FOBRAER T, L&H
IBER 7 » P CERBECEETSR, <7 RACREDTIRV. 7 v FTRIBEDS S REEL
BHITHHOINL, ¥ v ATHHBA ERRE TR EEHIED TR, Py Frpos
L v DRAFRTIE =7 ACRIEARETEH, 79 P TREDLRLL, HABEE TR
WTHB,

DER—#HE, F—REEBTLT v b &Y RCRRETZEEARUFORERTIT
D OENSH D, b FEMORMEE LT 2B A EEOEEL BRI B\,

(—HBre 5 56 ROV 57 (B H AR BEE RIS 4, 5542 [ 5 ABE 204 TRI)

38. EHARREFTEDEOEFRLEO MR CHTEHE
EHNHUE - CBEE- -flegg -wllixe.

2 ML OB A S B A PR I M A B O B BT 5 RO TR F t &
U = BFGE % TN 55 4R LISREG € 2, T T M 15 200 4 BRI IC 2 C 0 i —
Rifizie\g 60T & O -CILFRiclEE L« OB EROFE & RO FMFEHRIC TR
BLTER, . S T
WEEEF TR 2SR (N0, & CO, FA=vE~Fv) OB E L TR EN
B o hidaDtz, (VBRI 2~ REBROES D IXBEEHEE Y BHC AN CT 5,
RETHL L RQEEYEOBRERETFTRIC OV 2BEORET IV, BHLEARIL
1 BEOMARTIV, BFIDLS0EER, FhFhOFERFTOWTHHALOYE
ETH, BLEECY > TREABFROBERE, BELMSTELLIOEML L CFELES
ZEHETABETLE L, WFERFROBEECOWTEABEOFR/TEME L R E A
Wbbhb%%%%ﬁﬁéomm%mEMmm.m%$©#%mftﬁﬁkobf@AoH%
ErD, '

FiERER L ERIGREMELC I = v bk F Ly, PR LUETF Sl

_31_



F LD O G OAFEYE ROV TERE T O B HER L O RhbEA
bl %mﬂﬁﬁ%ﬂﬁfb?ﬁ@’:&ﬁ% b= v-fr L /iEA;F"C*mrE me LT, EhbVzma
=P Lv-F+ T ﬁ " Jb.:t.a‘- v /%'C&izﬁiﬁk:&lﬂﬁx“r‘ffﬁﬂﬂk L“C%%%?‘Ffﬁ LVLD

39, = pASYA-ILOPREEERNOEE

EON U WME W N Wk M OmE
BONE ZoALE - M |
bR BB CHREERBRERES)

LT 2, 34FERD Ng O FiREERA~OBEE X & o Liflk, B30 E£ABPrRES N
Ng h#BAOMER Ng fEE2d/th T 1~ 2 HEORWCES 2 & & o LERIFT
Hb, ZOHIEL Ng o mEIkiEIE K35 A8 o MR F H RO (e R OGO E
NEZZLRTVA, ZOBECBETAHELLC, BEATERLACEREIROEL, K
Wyin 8 DILER, I OB ENH S, : : ‘
ﬁ%%%fﬂaMiwiﬁwrNg&##mﬁom%mﬁﬁﬁ%A%1®a7-v@x&
DL, BEFLRCES T D B EERO BRI 35 7 b 2 € ORERR DM
PEAHMLU TS, SEDO—EOMHOHERIL, FHMAEROARTHRCEMIC ST SR
P RHAORESMETSHD L EERH L e b I, B £ OBE
THEEIhDHERGECHD, ORBMREN N OREROML s bOondmhic &35
25, ' '

- (K57 B B A B e S R BT



4. FELLPHHEERBECETIHE R R R

MO OER-EEWIL-SE RS REar o
N B R S # (HLUREX).

Zresya- L BRGEEEOMEY 2 BICESC, 15 3 BRI Lz, $EE LT,
AEDCRBES LT, FEEOMELFAT L 51, AUMROFCOVTHELE, %
BRATHRELR (), HHEA O OmEY Xij & L, Fhk o —FE&E ¢ti-1) of U
ADMER Xi-L] £55e Thihg (X1 XL & LT HRECEAREH &,
HIREDOMERRET, L OMBINE. 1=0,90 BlZ /B, .= hr ) a—AfffE ot h
m,%@Ei%ﬁ#m%ﬁﬁ%2#ﬁi%i&ﬁr(%@&K5OXHJ;myO¢&2ﬁ
6Eﬁ#6®%ﬁ®ﬁ%?ﬁﬁ?%&,%oﬁ%kbﬁﬁﬁﬁ®m¢=}qu;—»ﬁﬁ
(YiL3, YLD @  AYLFL S=Yisli=Yi,i %, v 7= 1 FOBRE LD, F O % E F
Bz, R=0.50 LLE&igotce = b e /) 2~ L OMEEFERE, SERE0 NS
BIERS, RERSSVADERSHD L LATHRENRD,,

41, BEBAFPEDODE
BEABER O AR R RIT TRE

IR S R -
TN s Z-AE M ) \
ANz w*@mtamwﬁmg%)."'

%&@mo—&a@&o%ﬁﬂ&%hom Eé%ﬁ%%oﬁﬁ%ﬁom%#amwT6u
o EREME LERRY Aok, |

HELR LOMEIARS, £0~r s LA, 7La—n, =—Fi, TAFL F,
v VL IEERRRICKER & 20 MEOABEHFIC oW, LD © ¥ B4 5 v Mic&ED
BHL, MPAERICEERYE S L A LN T o, SEERSERERYE 7
I8, b, GABA, L E i VER FTAATF U, ﬁ’U//?‘;:&%:i‘RJ‘EL %ﬁ;‘%}%
HO— B RO KRR L BN L, -

(57 EHABERME L LRBRTE



42. BHBAARSOTR
HHEFI oA E R H~pRE

Z Mom og-E) o5 2 #E XS

B B OE-E B s
A E O RS EE A A I, HEYC Lo TRARE UHRILE B L it
Foe Biele % R OBIECH T SRR & h TV s T O ¥ ¥ INC I
kB LRI, £EC, BN O R ORI, £OBROEEYRD
5 BT, SRR X5 T v F NADHEEE VTR Lic, bA=v LY
SR RS R AR LR SIS L BNNE LT B RO —HORRN b,
C R B OAEBAERIRIGROME L LT, EBRERBARL I Y 7y P RROT wFLal) v
(mm)mm&%%n&?%ﬁm&#gmo,F»my¢~#ﬁy@%mﬁﬁ%%@@g@m
OB D e B X Hdc, In Vitro i3 ACh D& XS HEERIELD WEH 5, H
wvsHlc k5 ACh o#dnt ACh fRltFozikic 15 HOToH B IARES hico —H i
DA, BN I CEMRTERCENT ¢ 2 BABCE LA b b L, R/ F Y
DS ¢ DEHITIAOLELE LTRD b, ThbDOMRELLolenis &2 bh
BRI OB LR B LT,

(o) 5556 B 0 AEHEfLys, 1983
(Scsegs) Toxicol. Lett., 16, 17, 1983
Ind. Health, 21, 143, 1983.

43. HRBEDEOHE
Ty tDFRITY %ﬁ%v%;@fbwm/@g g
MW}wl/V«»(m

BN w o mAN W M- B K B

kW o@m-AE M |
ﬁ%%ﬁ#*ﬂ@ﬁ%V%IﬁfﬁgﬁﬁﬁMD&%&Lf,7;&@*«7/&ﬁ%(ﬂ
w@;»—#b&ﬁﬁ%%&)&%ﬁkyb»iy@%(mm~ﬁmeL4%%)@%%
B s MREEILEE 3 ) ORI T o ifRuEK L B RIS OB LE, BN F =L
A DEALE R S THLE L, - -
%l%BWMMmuT@%ETmEE®ﬂ@m$L,mmpmnuhfm%%&@ﬁ%&ﬂ
L, FIEAMED SIEAL TS & EAURE R, BMAD P A= v RIS S
#THBE, 1000~3400 pom DTN S X ORI ORTIIEET X &, [EE



B b=y LN ofic, ERIETE, MRENH L S MUTHO, 0 BEIG MRS
RENTCH, 5100 ppm THRHIFHNLLHM BN TE D, PR SLEROEENTER I
oo WESEATDI L p. HER LB HERMHDOZIRIhTH D, RHORNHSOBEH E L
biic, o o

Fedlt : o 57 (5 A A BRI F R RE TR

44, i{txwmmﬂzm&%& . N
AW BE-E N R Lk B K S
B % oMom m
RibAFr (MB) wkd 5w MDEMEI%@%\I&HEE%E& MB %ﬁﬁa‘%fiﬁé Bro> WERAHH
2ilb, MB X haMfEke MB @ﬁ;-ﬁ@&]{%kowcﬁﬂuw EPERY BT L 2D
MB o s e 5\ TS L, Br DA & MB %mﬁ%éﬁ%ﬂ; b DR &
feotz, MB LJ:%HHF"]%ﬁ'DE’ft%:ﬁ?TLtL‘ B, AFa3F v (CA) Ditger
ﬁﬁfﬁﬁ]‘@—“ﬁk%%@%—’}x_%%#% B \Efiote, MB i2fkPy CA DI BRI S 2 2,
CA BIRBERD in vitro 1© 203 5 R E RIS, BED MB i3 CA Aﬁ&iﬁﬁi’él&%
ﬁ?ﬂlﬁ?6$ﬁsfﬁ B );7:;:07&.0 {E?F"HE@ MB %i;ﬂ%ﬁ@ MB Mi%—"%%ﬂc%ﬁﬂﬁ%%t
l'obto CA Aﬁﬁﬁ%ﬁ?ﬁﬁ& in vivo f?ﬁﬂ%-ﬁ*%%ﬁﬁstﬂ%ﬁ_n In vive ©4 MB iz CA &
ﬁ'iﬁ%??%l‘%“z%%?ﬂ?ﬁﬂ?zﬁtﬁﬁm?abF;:}'w‘\_o MB @1 Elitbiﬁeﬁﬁoﬁﬁkm CA ==
— v OREHES @@Kﬂ%ﬂﬁ%@;%rﬁﬁbt& 6,MBLI%}»S ﬁﬁd
e uzJ:%;m 5 b i, | ‘
($ER#) 556 E A ARMES, 1983,
(E8r33%) Toxicol. Lett. 715, 317, 1983.



45. 5w l‘-a)ﬁﬁﬂfil‘éﬁﬂﬁ%ﬁﬁlaiéﬁi%ﬁ@ AR . (3)
ACUV‘@%/%L-OV‘—C -

N RN B B R B
A M E®R-AE K

¢$m%ﬁbfﬁ%t%ﬁﬂﬁ%&%bt§wbm,%m%@%ﬁmﬁbiﬁ%ﬁm%ﬁ
T COREMERIEEESTE RO TSRO YT 5 HERFL T2, FFE
TREMAFARIOC A=V LY, FHR#MELTHY Y » 2 ) v EHRICN 32 R
EAERIT B C &R E Licdt, SEEGMET X 5EE, ISR L UETERRLR
D& #x HRLHEYORLOE - OFFICOWT, PEME Tk,

TR IBEATA T X B AT & DA ET S fc 5 v PRV IcSE, S I OELY
Fm AD L D LI X DYAMERIG &30k 5 b A= vIRSRROTHRR D
AR FT oo b, AV OMEL R Bhviehotc. BRI BV O ERE L Bh, ThCX
S TIENER Y b LECEING 2 LA D30T, BRI X vERETSHE, BE
HALTE L B, 4BIBERFTHTFETDH S,

e3¢ : Neurobehav, Toxicol. Teratol. 6. 33, 1984

46. S v b®%l¢1§%iﬁ%ﬁﬁﬁlu$éﬁi%ﬁwaﬁﬁfﬂﬁ (4)
IR A oD VR IR BT DV T |

w R - E@mﬂ;ﬁ f&ﬁéfﬁ% |
ENN R X :amnf_ﬁ

%ﬁm%ﬁr%ﬁow&ﬁhfﬁiwﬁomﬁwﬂmLx5&?5%n,w%&ﬁ@&?é
%E#M%#ﬂﬁﬂm)kLTﬁ%k@ﬁ?%%&ﬁ#%ﬁ«é CER LD, XD HE
ﬁlﬁLJ: ‘5 ETBDTHEN, fﬁkﬂi&iﬁ%%ﬁom’ﬂoﬂ"é US @KE US é:ﬁkb 5 7.F>7Laboz~
E+ﬁ%ﬁkom1mﬁt%wm%ﬁmﬁah1nmv M@?ﬁmﬁm?a% _hmx
?k%ﬁ#k%xbhéo - o

—-ﬁﬁk, ﬁ%&f’ﬁﬁj“‘zTT%%ba US J:L’CH%L F;:hz:rba %b\fﬁ%rﬂ_f’ﬁﬂi“‘z#ﬁo 7;1,7r 1/+:
4/+bUﬁA#US&LTW%T%%&Méﬁ&#%otDT ﬁgj&;oﬁmﬁﬁw&
M (1@, ﬂﬁ%%%LT&%?O% &ﬁﬁ)%ﬁzf%%&ﬁoto

%’fﬁﬂﬁ*ﬂi 120 mg/kg i v. 1&"3‘—#’ X ‘Jéﬁ#’aﬂ‘#ﬁkﬁ"?é EBREIh =5}2EJ&—’?®?<‘JJ
Hd %%?@k#oto%%:USkLT®%#VO$§§BLﬁﬁ?§?ET%6O

— 3 —



41. BEIORERIXOBE
In. vivo ’CO)%"E& ll&ﬁ@ﬁzgﬂ:

m m‘”jﬁr:% g # =

&E&mngnﬁtg %W&#ﬁ%xoﬁw @%ﬂféboheﬁ%f ﬁﬁjur
ﬂr;otﬁ&%ﬁﬁtat&,%@%ﬁﬁgﬁmﬁfﬁé LT, MEREHETAHE
%z‘iﬁsfﬁﬁrzﬂﬂﬂ%%aﬁ‘éﬁ&moh CTHRET LV, - o : -

BRI & (RO 1 DBIS I oD T, EﬁH@&&wmﬂkﬁﬁ$ﬁEm
DI RPIRA RETE Do AT ORERBIREILE BICHENT & 5 O CRER ML
oL e ABRER I REMB O % Tk s U icl O Sl & PR ok
WAL TEL, &R LSt e KRBT EY % LI CREHRE RS, Be Ry
THRBEOH G ORMENLNSHEBTES, ZOHELHVT, rizy, Ry Evisr
8= 2 v ORRRINERWE LR, BARMEheT v by 0B e T b SRR
BULERR & 7 D AGHEB O EN T2 Thbh T b & & plbhyot,

®1 BEGREOERTRITR S ROMEG
FRE B = P F R R - R R

= R OREE BRI E -+ R
RIS Ve, S VAV RV
t RETD AT OFRIRINEE : v, f:vod t =f:(v+kv.)-.t‘):dt':'-*-'5
ARSI K, - . _,",Vot=f:Vd t4+kVot? 2
. ERTORERINE: S, . Se(1-kt,/2) =8 ‘ o
tﬁtmﬁtﬁoﬁ&me S;“\l_$=3/(l—&5kn‘ o

48 memm&mwmu T @)
' In VIVO T@ﬁ‘x&%ﬁl&?g@@?ﬂﬂﬁ ‘ :. )
® o= ,;ﬁ{%%m~@ =
mvwof0@ﬂﬁﬁ0&&&ﬂg®Mﬁmﬁ&%@E¢ﬁ&mMﬁ®Eﬁ&m&K%ﬁL
VAR DEFTERI D, S, UFOFEEBRTSC Lick DEFTILE foofe,
EERBHRIATFEB LT = o — LIE X DVER LI % ~ F e o 2b RERIC AR
TEHBERTLT 5 & Lk b REH OB, S OBHEEDBAR ¢ & & p T Eto.
In vivo COREBINETERIHE, FABERS X CREROBETSS, 05 BT,



MG HE Bt A TR RS b OIS L BE TS 2 Lic X b, FRRFERIEEERTTHREM
BIRTORED = L X DM b OB OB A CRIETS 2 EAVTE A (U EDOTE
1 b UEEaEOEHRE % — Fo v AREE L TRIEHERZRDTRE, BRRRET
PR & RERTIR T 5 = & e X DIEIETH B AR Ik, SR BT
BELT, 2~ 3 ORABESCOBERIELRTE L& &5 RIFLHERNE bRz, 4%,
b OB LT B4 OEHIZER T OBMIIEY B b T B & X b, FEAER
BL7e In vitro OEEARTORMBINE S OBIRSEFBINC 3o X EEHO R E SIS
S DEEIN OB FE S TRHT 5 FETHB. 1 |
(4 57 [ B AR HE SRR ETE) - |

49. Sy FORE - BRUYXALLRE/ T IVRBCELEY
PlzvoXE ' -

LA OB PN -8 E =

r»1v¢ﬁ®%ﬁﬁ@wokLf@ﬂﬁ%ﬁﬁ%éhfmaoWﬁﬁm%ﬁbmb»my
ﬁ@?ﬁ%k’-lo{ﬂﬁ@ﬁﬁ%ﬁ AAPETSEE E%éﬁ% Lice SEEIR b A= vt X S HER -
WER) X AIALORBEERE 2 7 vREONE» BRFE L, A= REHEORE
REMCEER b=y (5-HT) BEN P> vREEE EbmML, M 5-e Fadsd
v ¥ =AM (5-HIAA) BERLET Lice BIREE LRSI S 5 SRUCER S I 38R
S CRIERD 5-HT & S-HIAA BN LS Uiz, E2ChBOBMTH /A7 ¥ LUa) Vil
B b A= vic o TEER R ¥ A pot ﬁﬁ%ﬁ“x#'b&'ﬁ“% 5-HT #F&ﬁﬁﬂ@
RETREIEORE E MR BERREEH 5 2 LT TRUESh TV, 2T hA=VIE
I TR S M REER oW 5-HT & 5-HIAA BEO EA»LR@shai, 5-HT
RS B 5 ABEEOTTE, by 5-HT =4 —a oo e3L L5
SR, —F, BEEBEOERENNEORBITANED 5-HT &K% 5o HEE &
BVEEF L UNBEEDO Y 77 7 VIEARAOERE XS DL ELLNRD,

& 57 [ B ALY S (L) REFE e



50. PAZVROBULRENS v MERERU XACRETHE
' B %ZJKEH - H 2

b R R L TS MR R T IE Y C & bR T B, R A EEIAS » b
LBV b A v RS 1 EER LT, BER T RO 280K 4 % €
Ui b AsvBELRER X EREEHEOEEL R L, 148 MoEA%RE54% 5 Hpo
BEIR - BELY X ASBEAIO ) X AR AL TROBEATLE Lite @ A= bkt
B BEE S OB E & TR RO RS RS Bh, Bl THRWER & HRIER 0 s
bhie, @ BEHTH2~ 40 BICHRRIER: EHEROMA 2 bhie, @ 58 HCE
WUERC B Lheat, WS o/t KRR A bHihote, @ 1Y O Ok Rk
FF (9674 v ) TR — A7 b AN L fofle Fobm s BaE LS T, —
F 4T VRSDWAL 5~ DY 2 b T OT v ) X AR ORIAE bRk, WSS
D b EERL mﬁ&mmaiﬁMEmmm#%w&LLm BWEEL b A v B o
rm&oﬁ@(%EQWMJﬁ&a&annof SR

51. AEH4UREREBOHE 8)
2.3-, 2.4-, 2.5-~%H v Uk v OERNERROME
BB - .@mom E

25—~y oty (HD) et B O b B THEBE A 5 L, ~or o o o
DERWELE L DTS, 2.5-HD LB EOMRBMESERE LD, 1-9% v
ZAMEBEARD, COMEEMEL 2D DR KD r BEELEELTVS 2 Ao
D, COMRELER, 1Y% b v ORGOREMIT ST ORER R B h T B 8, HHF
BT 0% b Y ORHBEORRME ST R L @, 8, 1-Ur b v ORELLT,
FRER, 2.3, 2.4, 2.5°HD |, 5 » M BWCRATIREO HE & ke o,
PUEDRER, 2. 5-HD 3l i 3T S PRSI ST S, B0 290 HD 1l Hatg
BACHCIETREGEY, B®T5CErbhot. Z0E LR, ERE-ENRE X BY
Wiffi7 0T, B BRREITTE 2.5-HD i:lio 2 9ic ¢ BTERREIKS - & Ly #
I %ot,r/&r/@54m)@am%ﬁﬁ%%%ﬁfaﬂmm - (25
HD) O#NBIRoREK b s 25, - - @ 1 o A
(4 57 QA ESLRETE) - T LT T '



52. = bATI/{EEMOERRE 0 . o o o o

i E OR:E B WL

R (AmER)
| HER= bp? /&A%W&W%%®@ﬁmﬁkﬁbbf6@#&&0&0;®%ED¢
AER~E /R v THE L ERGEROI LD LRLNTH S, Fict OWHI L2TH
L~z e eV, ﬁﬁﬁ?mlof%kmﬂé&«%ﬁﬂEymﬁéta%ﬁﬁM%%
LT b, S5, HEPORURABACHDC, A—t—dF F7=tvib Faty
FOAAPERLTC, ~E/REvERESEB LS, W0FURTHEL T 5, gET
i, HEWOFEESIC ST BREL EL, (PR ~e/r C VOB (i~ SR Y
M) REEEB X ST L ik, FMMCY, BBPHEL, COHEORERESD
&m&w;ﬁbhéL,ik,mb@%ﬁ4ﬁ%&(u9—@;5ﬁﬁﬁm@ot%~vv%
T\, & B, HEWOBER, 5B V- ARBLBDEEIC A P T 78 Y ORESHN
T3, WhPbHMENFEY WA LLDTHD, &L ETH, HFOEIFNLARILER
CED, LHLEDMEDEEYIBETEL L EAORAR, FlLL 2 L Bbh b,
CEERN, RIORAD) EEERETHZ AR T 4 v 7B ERLDIOTHD,

53. NESAE VOB, X MAESOEVORTICHEC
—+R7I/{LEY

i} ER-E B E L-K B OE B
X W E. E* (*ﬁiﬂj(%[% =19

S

%Wﬁrkﬁ%ﬁkﬁrﬁﬁ?ébUi%77/ﬁ£ﬁ%®~0~35bﬂ#/7/b7—
AR (30HAA) i3, EEFWNEFEET 3 /AW TH S 0HAA 3, EEFHRBET,
~E /R E VOB IAB LA TED L, Shk, AENBILREATES L, ~2a
CvrBbT s, cOWE, SOD 4t e sr v BIEER LR U CRMIRA O B {L
BURHEIioT w5 B L bhb, L OBRLETTINT, ATP ® DPG in LOFHBY ¥
EbawTL Bt o, chbelkoT, BLaBEo Ebbnie, £0 0HAA sshh
Lt TEVT S, BERTS D WX OMTE~OLEL, BHT, BFENEAFALR
7R FAMRLT D, e OPMEIT, fPAbNESREY 3B RME 3BT, XD
RHARID. 3% RWMOMIL, Ab~Ese OV eBh s HACTENBRBE, 3%
BETHBE, 2Ar~ESREVE, 3~9%BHED VTS & SRFEHREL W Th
DEEL, FOERIEAL~E e EVBTROFZAIR 7 4 v 7 RRIENTFEL TS,



il Moo WOW M o-ow M B
FEOH e - -

B R Ay b ORARTER, BROEEN D T SRR T b IR oA S
HBEOMREYEMT LS 0vb s 5 A CHBEZET T 5. BEEECRARG
RTWwBerRy bELTERMLTRAy b, BERPRY P RLIUBEr Ay r2IEEREOT
BBo CDHBMULTER Y FIBRKPEEHECETHR D RE ebedicfy, Ble
Ry Mk, BEATHEETRC IoTE, FEREORPHEEe - ~ a2 OREXELLFLTS
ZENHVED, FEBEORUEHS VoLEECEERALCe - — 2ORERE LSBT
HHHLBLONRD NEHCHE S HELRIC LA RBEOTIITI o h T ERoifits
BRI B CHA 5 Ay bOANEEZRFESCRE Ay FOEHTIL, EiF
MTld s LWEHREE B TIRNEABECLZTHEL S EEZLBRD -

55, BEBENOHHESNBZIEORELARI ML
5O i - B H I8

BEEHEE 5 BMEEHCEAN, TR, FAGCHE SR, BEEEN DHAS
BHDOME L ARSI P AXHELICTE L LIEEOTHORRNLOLEETH S,
MﬁﬁQﬁ%rﬁbf,ﬁ%fxz»MEﬁasﬁﬁ@ﬁEﬁﬂwﬁﬁ%ﬁbfx«ab»
a%ﬁﬁo%%ﬁo%%%nn é6L%é%%ﬁ@%%@%£ﬁ%ﬁﬁ®%mﬁuamL
oo

CHENOAR PO, BEOBRL D LEEMECETFT S Edlbiotss kb
Al BEA RO REEY, ACGIH @ TLV. d LEHE L, 1 B HESh B8
A TLV 1856 1 5 ORECHEY T %, HFECHEEOCSMEL, W IFhaBETd,
ACGIH @ TLV. % b 1 #5755 2HF B ERE pvofes A KBEOEHME oW TR, X
Mﬁ?eﬁ%mﬁwJKBHI@beméﬁﬁ%%@ﬁ&ﬁ%<ﬁtat& TLV » o g
PLTE b o el . e o
EEEHEEORMECRM T EOBNE FAXBECEMECOEFEOMEN FENLE
X HABEOTY LEETHD EELLND, - . Lo o

(59 EEEHHEE TS RETE)
(59 4£f Industrial Heath w5 FE)



56. MIERUBIMIENAD cace-control study

ChELEE S i
BOW M M CIRSESEE AR
& # B % KEAREFSEAWEHEHE)

ik, B EMAE BRREERRER O EE 104£M 0 AR B % H\ T case-control study
BEEME LT, case AR URIAEESA (BAA) OMERBKAT S hicd (BTF), control
AT, S, AR SIS R R oEe 15 DL TREE L, BENSRL ok
case i 193, control i%'917 TH-okid, MEREC L-oCA LR EHMEBFHL Th Eh
176, 628 THolz,e ' : ' ‘ :

ABELAR oo WU F B L T case, control Rie#Eatiedaofess, WiER M & 0BT
T 5HED L case DFHHEMDT (RN @ 2.60), MBPERIMEEY & MR A O F 4L
il & DT ER MBS LT 2 TTHEMNASRIR & hicied, REROMATTIL control 2 Hig
Tk TR R 6 D JE Bl 5 B L 2o _

AT, FEMIETE case 1T 3 fdHhoicAt, control & ORHFAICEERIZ L2k,
z OHHFIC T BRI T 5 H D AR R 0.6~0.8 8 BE L BL bR DH DT,
AEOBMOBEE T AR 6 L EThWEREZIBE IR, LhL, EE, duk
HETHEDLRDARTFEEOMIABHRER, V< &b SEOBMEMRTIHED T
feud o & BB Lo |

HeET LT AP (1983, (B R

57. VDT fERICHIT 3 |

M- WHAFFE-# FEF-HHTOWH
RS DEZERT T T 4 A g = b= a VRS, BHFRELEERTEI 2
V=2 PRBAZRIEER, Whds VDT fREEr SR sHAC 5. FRPT
VDT MEAEND & DRCIERBRIBEL, ThieR b ok feFEcRREFEos R
AT BB TD L e, [VDT fFHEE LR &HEO IR ] o\ CHRETFE % BR A
L#es SHE R S AR BT I R — RS SIEIFA Thli L, ¥R IR i
W& VDT fREFAGo 2 e ERL, Thoh, 53086, 3, 0008 2EENT 5 2 &A%
T¥i, ThEHERKF2v Ea =% 2 —AOFEENRERTZENLE Z LMWTFESh T
50T, BREOEENEZERLI HEMBLSLRALTED, HFERFEHE T — s 0Hf
it RERERT LR LTV 5,



58, BREMEMRBRERIFLAFL . 0
moH — kB K E hH E B

BB BRI T A 7 ARBERIC S VW TRE STV S IERBENERR, . FE
BENEER, FERENEORR, FEE0RMRBCET & K2 IUHE, THETHE
U, &MY e 3 & &L Bk snEs b oz Ty, RECERT 3596
Wbéﬁ&mﬁﬁﬁmﬁﬁ¢ﬁ&Mﬂﬁ H%mﬁgwmamtbwﬁﬂ%ﬁ#¢é & H
e TBL0CHD. s
RAFI 57 BT, SE O LSS IS 560 APTRIHEN S L L, YEERKE,
384 HEFHOPEZOEN A H 2o FIEHE 58 EECRBHBER T, (FERENTE,
SRR, FIREERSE, FENRL SO BIERET ST O E R A o fiH Ry
LD E L, TOPTR, HBEAEBCERL CWRRBOBERE, £ X iElkS
WiTE B DERRE, PR A BOERY E0— BB SR ER TV B,

SRR LMoL H DI HEEM S h, EIERLLTHRERBTETHS,

(HIME TESMBIRERRR L CRRSHSRSORETROMETMG R

59. IRAEICHRIRERHET —F OSH
% o — % |

BB BEREARILR S A F Ad T — A% kD BIFCHN Lice TORR, oS\ BR
FRABICEDSDTH D, Hl TR ST R A R S T B, AN
Gk, MRTREOEEO 3 » s LIEEIEED 10 B E CTHRRC LR R B A,
SEFTHTIE 36 HETH D, FPEERTE, BLEPASY On = ANE LT
EZpd T L, BReanEA R ECERR U E b REORRFORERLY Ay
SAFSH TR A -OPRCESESYSEL, P RECI oM ofEAHBIhi, 42
Dy TFARDERFEAS ~ v ORBRIROBI TH B, 1) EBEBO 67 B 232 Eh, T
TOEIRBE R VLT EREDRERLF LTS A& -V [ 13, LHEONERSFRIRESME
I OELFEEEL M DRIFTHE LV AR DTS, 2) A& ~v Tikfdioen
RIS & BRI ROEEN R WO HBRS D R ~ v R LTS, CHICIRPILENRS
¢, EETIRRBEEELEENS ., 3D MBEREEED X STt ReER 2~V ]
SEIRhBZ LD, FhIn s~ YIBHRECHEDRERNE Ok, O 1F
SEESHEORE, BOESAELTRL TS 28 — v VOBRBINT & A K OBHEIC IS
THYELEWREEYRL TV 5,

(1984 4F #A 54 HI B AMEERRFTE) (BAUEEFMREER)



60. BRBVRLREBFOBHHSINT CGIEE) -
N A o

HHEOFRIAA L ST 2 HRERC ST 5 THRERE LT, 2B LA EDHIBHE
TR S E R T Do FTB RIS WS TRTN 44 453, TRBRIFRBITELM AL S h
TERHN, SIER R CORBOMAESY ST X TERFE—LINRER L Bkl 28
WESh, ARCTENBERICAT RIFEIN5 2 & Lok, SLAELE, OMR (F2k
7 — 7 FHAMDER) LI oTHERINLF ~ 2 REEEH S h, FOBENESITERCY
WTHBR SR ToBe 20 X5 ffithic 30T 58 £ bilB ARBEORIIC & b, 1HE
B EAABEE & Vo AN RBHIEIR R R h, BANRRBERCERShb o ek
Olte FEDTHRRBHELIERE XARC R b icw, FRBRSE L TR EEYRE L L
TF—2DFMCE Db s &l ), BERTHTHS,

61. AIMED ROKERE - '
L om . & %wmﬁﬁ_
£/ %-—f% oM R R

AT LA OREENESNEEH ZRTW B DM LEM D IR BT AR
—ﬁ%@%ﬁ%mouiﬁﬁ%%ﬁbrm%a%ﬁ&muTo2%Hmomr%§&ﬁméb
Foe DT Ul Do et

1) FERIOWE A T TR VWA D IRG TR CERREE, S, HEEEMRI kil
o BIFEBENEOEN, REOR, 60N, :

2) R LAIDBE S h T B HEBOBMC RS (FERIENER RO ME, SR,

T SHE LB EINIRE R DR,

—~ 44 —



62. ERERBEOEEEMOFLME . ¢ 0 0 LT s
B H 8

LB BT B T EORE (BRS04 2 4 138 #608) AARShioLiic, HmE
B b L LR ER RO M@ R0 B4y L b Ao, £ 1208855,
530 D BT {ERIBINC 517 5 (FERBEREDORRL, Lol T3 1187 £OHEHE D
<@%§oﬁﬁﬁ%a%@%b,ﬁ%ﬁ%@%ﬂzﬁa%;m@<%m%@m<@ﬁgo%%
LD, ' | T

%1%@E%ﬁ%5;5&ﬁ%%fu S BRI EE VTR B R 8 % 5 BB LB D TR
Thh, M 3EAME S TEREREA OB BE O BB SHMEYE LD 2 LS
METEDN, EDT L [TERBEORPHEYEORETELEC T 2 HMIRER | ORR
i B F BB ORI R B b D THB L LR THL T B,
[¥edeBins | 5%5% 19844 . . ¢ er

§3. MUAECSFIRERESAAREAR
@) e
$ % E ﬁ, ﬁ m a%m i E m %

Tﬁ&wzn;ofﬁ%ﬁ«@ﬁﬁ@%k%%mLkﬁBF%?% BﬂG@ﬁDﬁbhf
WHIEEBSTORLARE L, BEAEECEARBREDCHEY, ZOoOHBIBCI\T
fFotre R o : . .
1&%@7»\m¢@7»v/wZ/—wb@ﬁmﬁbhfhéﬁﬁ%f ﬁ&ﬁ%%%f
D 22 FOWERTRDLRICH CABREDERTIENT 0.31 mg/m? (og 1 2.2) & afn b L
RETH O, WARRIRER, BEEEEOLVAT, BEBESY22 EEbLBBEOMEMN
BHoNDBES Hotedd, FHEE 1L ROTHRFERE 20.2mg/m* Lic>TR Y, EH
EHREOR TOFCLELTWA I EHFHB LA, AREHIBER 39 1mg/m® Chotk,

VLR D R H A o — N FEBEOTThI TV B RSSO HERET, | 2 HHo48T & 448
o 4 AT R BREREOSHIINE L, FEfER. 1 24 mg/m® (FEHREL 41%) L7 A3
FEOBEHC AL LRPEMETH DI, MARER 34CS0THEL, B 32.8mg
/m?, AR L 20 mg/m®, ¥ 10.8 me/m? 2Bk, Ak, FABRECHNEECEAY Y 75—
HEASEC, WELCKRBEER 1 0mg/m® Thot, -



64. MUAEECHEITIRERELBAZRERE
@) FEME RS
| ok HE S

A OB SE RS L E LR, KBS Lo TERLS®T, BkAEER Y BE
LT B EEEr ST, E&ﬁ%bb&%ﬁk?5ﬁ%ﬁﬁﬁﬁ&k%m,ﬁ%%®@k§
EE R R 2.5 I/min © T-R #AAY Y 75— Lo THE L.
ﬁuﬁﬁﬁT$f®%LAm,ﬁH@¥ wﬂwﬁﬁ,ﬁﬁPAGEA,ﬁ&ﬁ@%%,@
RONEEOTRTEL TS, - ' -
(REBECoR UAMEORIER, WMAFESIIND25 At ds v, FORAHR LA
P-5H % FI\ 7V, iR & o TR Lo THE B AR EZEAREL 1. 46 %107 me/
mé/cpm TUBL, BRIEELRL, B1 A HoFHCHE S ko BEREY 1,96 mg/m?
Thoteit, B2 HAFHOME 0.60mg/m® LA D K L TFOWETH > & DERIL,
1 HEHoWELSFE LR LT CHb L FEEL LTV BERTOdT, ZOR
LEETELOTSRIECH LARREIED EMEESI M,
BARBBRECOWTY REOME R0 ¥ ST E b, FlENE LH TR 8. 0mg/m®
b, LigWETo 3.1mg/m* #RMNC EEhoC i, ks R/T Hik 30 % wiT,
et 13,8 pm, og 1 3.7 TH DN

85, /= UF YR FEZ S —DEREICRETHERAEE O
& M omo

B A LS ORISR & 0k CET 5 BN THR S, RERERD <~
YFAFA =2~ (PDM LBET) OikiEd, BEEMTRE LI, '
CRBELER DA T, B LA ORI Lo THN B ERIESN RS ¢ ETFERD, £2T
PIRKFEME L DTRES D L Ohvk, MOHEH=T» VAR Do TH~ s, BREEORAE
(MMD BT ¢ 0.2~10 i D=7 VAR HRABENERS B e — 2FEER L b REE
T, FALF v v A—~FEhRAL, TOFCHEBELL PDM LEHEAYY v 77 LD
PRI L b, FEZOWEBEMOMIEEHE~ ..

 MMD 0.3 gl & h/hXAFRTIE, BERCBENMET 528, 0.3~0.7 pm OHEE TR
F—EORENEE IR, STrHLT 10pe/m¥/mV. L5 2 L8RS bh k. 0.7 pm
L hRERRNEOEHR TR, FUORENETTS 00, %@EAuOBPmuTeﬁﬁfﬁ
HRABEAML DO LRI T ity



to x5, 0.3~0.7pm ohic b EWEEAT, BE--EOREY LOXBEREEko S
- KEEHROB LAHCRBD LT Shicke w25,
(FRRH) BRGIELTF2E 23 E¥e (19834 F

66, /N—VFILFRPEZY—DIERELEHHERCAD
HRREEOHE @)

NI

Imw@%?ﬁﬂMMDO&&?muwmmﬁéﬁﬁaLl@%m%%o:aﬁ%
BRI RS SRk, LB 2~ 3 ofEOFWER CA D WENER & LT, HFHE
[mg/m®] DEHFRICT B & EMSTEENE 5 ERET S L L,

SR CADNELL T, HEINGHDL DT ) Ve~ FEAMEREL, Thi &2
g v v A — AL, PDM S BRI e ~ R ) o — 59y 75— L OBHFRIEL S, PDM
DEFRMEERT Y Vv — FER FORBERECEMT 2 Ui, o
CfEMG R PDM LB e R Y o sy TS - LR HER, B, 242, 8
F, 74Ty a2 BORHER LAV TIToTHRS &, TRABDOWIRIEHL TS, +
WHBOMEXFELI AT, BREFROB CABEH L LCHSERALED - L2 L
itote ok, ShHOEMMER CA T, BEENFMEEN 2~5pm (og:1.7~2.3)
&m#mbk%m#bB?PTﬁﬁmﬁﬁm%ELi6Egm§&1 TrRHBLThS -2 &

PBEE S L.
(%L 1984 42 American Industrial Hy.giene Conference IF:#TE -



Aﬂfﬁﬁﬁﬁﬂ?Q%EME
B m"‘%i“‘: E

ﬁ%&@ﬁ%#ﬁ@ka®%E¢kkﬁéhTL5$%mﬁﬁoﬁbféé %sz&
S~ GRRR VS 5 BT o TR S 2 bR, b Lb OB Aloass Fbhh
EIDEENBL RS THS 5. RAD—ok L TRREERS T EATRS R, B
B RO R AR B (1063) K ikotc, 8 BNIERO—BIKOML TH
2%,

1. eSS OB S B 33 %o = O 15% OREIBNE (LE >2.62) &
#1 84 % OERE (1E2.62~2.58) HNRHER,

2. WEEEILISERRK A ORE A O MMM AR B 10 %o WEISME L B RY H
ORE LCRI10%, FEERWE (R 2.58~2.26) & LTHO0%, BEERWELE
B (TR <2.26. ZHERIE) & LTH 30 % 2R bR,

BB U < AR & LTI T & KT8 TS e e (R B T oM ke T
BB L TEBHRAVE TR 5 o BRI BT B 1R D SR EED S5 ¥ SI0fT
ot B Mmoo DB X IR S BB BT B THB 5o BHEHELTHDT
ECH B,

68. MBERVLNFOULOMEERE (20 2)

A

VR EFBIEAHE 15 RENE D TEVW DT, & 0fHE Tt OfRE Bk Hkinl,
Yeir. V % con H,SO, ST VOSO, DEEHXMEY, TOREEORAICT BT B
BEAEEREL TV 0.508/mé ETERVETHIEXL LN, ZOHBRIIEEDOR
RAiHBOT, TOBRLESRL, . L

B, EEEERY©n, REXE LT 3-3-dimethylnaphthidine & F\vy, Z OWEKE—E
o H;S0, WEED V &Stk ERSEmr gL CREEY, K HHACRA S ¥ HAH
ek (BN — 2, W 566 nm), = D,  HSO, OMWEEZMEM W #RT Y, RICE R 24
BER— R ot sk, % MG V o EBRELH—#T LA S8 5 B ki,
UL COFER L RENERET B, FINIRARERZORGRD D, ThiilltTs
fooh, RTINS EEZRTELNERD D, FLBEL HS0; RECAE (BHESH,
H,SOs DEENREFEREAAREVCRLOMALELI D, TORBHCHL TV &K
wROALT, VHBOHHLANIBESELHD. -



Lal, HeS0, DREZRET S SOMYBIEC L oT, Vi 0:1~10 pg/me B2 5
W RS B HIRICo. (LSO IR BB L RO, SRR IILAZE L D BRI A
elebTH %) S o

89, MMEKHLF O EERILE
WOR M E

TARA R, ﬁvzmﬁt&OWﬁKJTﬂ/»®WW?®$ﬁ&ﬂétb ﬁ%i@%¥
&%TwaLfH%Q#AWTﬁéﬁﬁmﬁﬁmL %WT@%&&iTniwomﬁﬁ%%
EEREEAY AVTHEEL,

B ofEEE =7 o S AR ERE BV TH S ARM=7 2 VR S EReii L,
DR T Weibel D FAAD 3R E LROKFCTHIET 5, FIENL 3 ADE %
SUTRECHUCE, BMEOWES, EEBERCEERESTETS S, |

BERELTC, BiEse SR L tiE L, EE TR > ThEREDT 5
MR LR @i FEoz v ith FACEA L it sERrTHn bhi, HESh
Te TR pm DL E, MRS BT pm D o X ELBESS L, BRI URLED
BRE L VRS hICEZLDRD, S, FTRAPEARELELS R, SEFRTOMM
OILFEE, HREEBONEGREORELIT 5,

(8 57 B B R BEEBE L SRATE)



70. mmﬁiﬁﬁz7uf»®%¢u>
T AT Vs BRNEBR L REEOHEAGHhEIL LD
Btz 7 oS NoFE
W OH E%E

FIR=7 V— s &BIEHEE (PFMS) #HVWTevH v - PR —h - sw il gl
OEMEEBROMELD L 2 — 2T ERLFOEE, BB OLWTHENTER, §H, Zh
HRE R 5 A B A DRLIE= T = VAR B S 2 5 ERE o1,

PFMS #izd vy - SR O X ARG ETH L &, MRNeERBECL 27 &
DEEHCRRERCFATS N TERNT VI, LHLZDXS5fk=7r A%k, #FTA
Y- AR I & Ui THEL, RTE2RARKF T A~ z%ﬁﬂ@h&#Lﬁﬁw
THIETCHARSEGERVW=T o VANB LR, ¥REELTHET2 & TREHD
T b ERER A L E foofe, HREEURE Lic=7 r VYA OLZEFEER IR
s bhAH, BEESA BB ERL Lo T r Y AL RREob O h, JREED
G L W BB L0 LTSI, Bt XY, PFMS o> TER LT Eiko
BEETH ok, HEELEETS I L Lo TRROBERTERELL T, ZORT
i, & p/NERIREBORMERTORERCHE O, =T R VADFREIRE (oot &
Fo et UL BT A 2 AT o TeBHCHT me 25T me ORI CRET D 2 &ATE L,

(&7 57 [B H R AR 23R T4E)

1. ARELTOULOWKEE
w B OB e

Re=7 1 V0 OEITE, WEREE L BREERAAVSRTWA LhL, BlES
Bz, 1em L Fo=7 e VAORESRIVECC EARECH S, —FiRH#HEL =T -
A OWERITE 2, BRI £ B BRAYES D, HAOTEL HETB IR, AKX E
SHEEPDUERS D LT, BEEYED B, 72 UAT I, -7 &2V A,
PP AFNLT I PR vEY, pr=beSpal By, SYRIrr 7 ) —A, a-F
TFAT IV, 4, F=2FVVER (-Z7rBT 2 ), 2T=0vD HLOWTED
BRRRELE L, i, HEFOERRROBEEOTRNARNELToh, -
HRABEOMIEE, RRUED HIEE S h A BRI D3EL , WHELEONEC Y b,
WEERE OB H L HETH o LR E Bbh b, . -
% 85 57 [ A AR EENA e



712, T4 —ELHKPO=FAELYDER
OB OB—E Ak M oW S

= RELVE, FA-EABETe et WA BREMYBOZEFRSO 1oL Sh, fia
ORAFENIFH IR TV D, 205D, F+EF Y~ GC/NPFID 2\ THERR LK.

F i —EAHRDK 4 ) 2 —va v b v R ANBCAELEBEYREE L, R0
FER BN LR, fERAV bR T, WA HIC X 5 P& SHERR T3 HET
i, GCRIB=rrEVVOFEIRELTHY, EHLFERETLFBETD 2 LIBE
THON 7 I/ VY EFA— GC HHEHTUETETS ), MAHEEOREL 251,
—FEBEL, 7 E L ORESAMCA S ek b, LDERICS be Ly RS
TETBH T ERTER,

73. A%/ —LEKOHRE SR G
B oA F %

BRERE LCTERRBOS 2 & 7 ~ AVRERMENHEL, (FRECER L CERCERTS
EEAHG. Lisl, 28 7 — VRS LGP0 LRETH b0 RERF BN E LT
SERCH L 5 HED L DOME bhic\ ki, TOTHNENEETSB, L0k, FifE
kRS, |2 X 7 — AFRRICH L CHRBEE & BIR OBRE 0T, '

PUEHEL, WEELRECL, £ %7 —A & 500 ppm 2 & TER&WY, BE 25°C,
RS 60 %, B 100 me/min WHHBEL CRRENH & L, - oRBRECHT 5 RFEITE
W E iy, B R ANCRIRRAC LD A 8 7 —LigEY, ChbDBERID 227 —n
ERW T 5 WBREC Lo TRd e, FEFONBRBTIL, £/ —ABEORFHL
OB LTEEROBILANEDTE D, Thbo 2 &/ — AREEDETSE MM
BB ERTIDO, A8 =L, CHALOBLAR I OTHEL, KBAAEKELBZ
EBHER S R,

(BAB ML TS 23 E%S, B3



14, FRBHOEREE RIRACINE RS B PR A VRC SURI S S I ST
7 T OE

HHRERET YR FE TR, FREROBRC I AEROBRAMBELED, LD
OTEANENBE L D UL, HBEFOBRRBCHT R, BRI ER:
Bohicn, Eoled, FWRETILEREANFRBPN THER, Bk XUHFHIh L%
OERE L€, FHNERC AN HBEROBRREYBFROPEE CORIEEOWHE.
DOEFATHE L 2. g A B B -

FHHEHIZER R D &ML, REE 25°C B Y BEHES 0WE 0. 14m/sec, 0.33~0.36m/sec
%JUanzhmmc@3&%&Lh¢%ﬁﬁﬁ@ﬁﬁmxaz+w;7thx;ﬁ@x%
Ny TR J )by mesFHohy, B L E L, S

S OEBERORREE R, ARNCST B OREARVRRERTHY, EFRH
ML DR IE ERTH DR, Linl, BBRAOHENEL /b, B0 HHE oM
DIEOFEL EOES TS &, HEEHOEREE LR i D InEHREocEE E F1L<
Toote, IFEHEENIAHAE L A WEOE S}, HUBEoWmE ViR E, RThok
P, BIAEH O 3EU EORI TR, TToBEAliconw TR IEBREE L ioof,

(HFHMEE T 0 23 M e R

15. NOx D1z sH D L O BAAIDHSE

ﬁkaﬁmmrrﬁafmm fJ\ﬁﬁ@%ﬁ:ﬁ%’T%ﬁl&%%ﬁ:ﬁ#;%] LT, __‘Iﬁﬂ-ﬂ@ NO_x ,r;azﬂr-
HABETHD, B, WEPTIEMPCHAET 5 NOx £IES 5 rodic, BEDMEE %
FEr 43 7R ARSRAF ~BEROWH S S HRODBERD S KFFIER, Ok 5HBE
YDz, NOx Brasit s LTHATE Bt oREFOMRE D DITOT 5, -
FEEL, NOx © 15 Th 5 HEm LR i 5 BIRAERFROBELRII 2. TO R
B IR E R ST B RS EE i & INBTEA O R BB o\ TR Lo, FEEE, -NO BeATrE
oW TTF A b LAEREAL, A A AR, BWK, v hen, ¥4 R L0THh
B RO MR {707 b 0% &1# 20 FiHTH ok,



78. mx&ﬁEMEwrwméﬁm DFEr -
o w %’%'j"”' |

ISt DA AR B AR ENEIC ST, SRR & B B e 7
AEETH B, LL, EFBEROHTLHERAEOEGEREE T2V Tk, B0
NIOSH SRS el 3 2RI ¥ AHEREIVNE L, 4 BRI 2 it 8 I o feisific 5
LEEN AHENRTERCBENE Y, FAFEL, HEOBERET & 5 HBE ISR
HOEVWERILEWOBERH L TL, 415ML EoMEFreG s i, RESEDOAS
WIS MEIRE R AT B Ao fT ol BIEHBL, BEROFIRELHE « B2 oS Ry
AEL, ThbR I 2HBLAYRESH ORMEH A 2 BAIERE O HET ko,
PEARIM D Sl 2, ABLEYREAREL R «0LEWD TLV & 2xTLV ofEigigsL
<L, TR 25°C, ##%HBE 80% & U, ¥z 100 m¢/min & Lz,
EIERIIIRD & 5 Th ol B ST AU BEMAEL YV, Ty, B A5
e, mF oz~ FARRL T, TEPER 700 me A FERR L TR 4 BT o RIS % T
Lize ZOMEMEER n-~FHv, vy, M=y SRS T8 BRELE DK
BRFREE AT 0T, FREREHIC ST 3 BRESMEL T L0 T8 5, Livl, 247 ~
AMESERL T, LLoARBBERFCLASRREEEY B LRIk,

1. M%ﬂﬁ&vJﬁA{ %ﬁor%ﬁ%ﬁw%ﬁ%%wﬂﬁ‘_
B R Ee m — Bk %R

PRS0 A AT EENEL (JIS L) 2D BT D u.oa%@:Ethﬁ%ht BrRm R
W RET D HEWD ZETHBL - o - T :

Wﬁ%ﬁ@%ﬁ%%o%%&&Lfﬁﬁﬂﬁﬁé%ﬂﬁﬁéﬁﬁm,m%ﬁﬁﬁvf»mi
BIRMBHOEALFIRT 5, QAMOFLFRL CURE& & FEHOMEE iR 5, (3)
BT ANVEEFIRLTREST 5 HEAE LD, WEORE - RECET585E - Bik
EAEEL, BAREES Y E-E v AR AHOFE ST Tl Ay P HGBR)0HE
wERALC BHE~OANESEMAFOELS v £ 2552 A, %ﬁ¥§©ﬁ%ﬁ§$
TP EVRRRDE LR LI,
. RN ORMMERROWECIL 7 v FARBIOIGHE L~k 130dB (rms); HEgInE
Jx 2.5kl kL, —#C 30, ROt 500 Hz HHfC, IRBIGERD ©— 7 55 bR 5.,
X, 40Hz LLENGHBERLRIED D Z LR dpdi bR b, EF LNV FD2T ¥ ) v FR L
LEBIMES S 5 kef ik, FoIA Y =2 Y ARRIMESAEL, SEOWESETS



BRAT D, ¥, -2 3RRBEVAEKC TR, BEMEED L ~d 120 4B (rms)
A X, BT R E R B PTRSCBENL b0t
(45 57 [6] A A pE e S RFETIE)

78. ABEFCRITSIREDRE
=wmaem-28 - F-xJ W

%%Eﬁ@‘#ﬁﬁcﬁbif& ﬁsl‘;%ﬁéﬁhfu zsﬁ:ﬁ%'czba 150-2631 (ﬁ% @%@E*‘—é)
DHE oI T, ERMICLIBHIE it FIEERE LR Ty, & « LFHEkD
L b SEEIRE R b B, BRARE THEES ENEORMEECREL Tobne L
Hetin, HFF, EF, BEE, EYEEEROREIMEED B HSHEL ., MEE < OB
itk ki Ly B ‘
?E%fﬁ@mﬁﬁ%ﬁm?étbkn EBes 397 (FFVBAVTL) OALEL
TEFIALT, v 277 v 7R EEL, KExA Zrdtey b F—~FLa—&THALT,
A BT RITF —F Vo~ FRREL, ALAEEAFRARERL TS, HEERLA
fEL oo

TR 2 » o Vv CEE L mEER &, W ERE S @ o T 100 Hz BUF Tk
5k =K LR D ER RGOS THLDT, FRUERLEHRTICRELIDLE
2 CHEBITHE LI, ' ' :
%n,%ﬁ,Eﬁﬁ@ﬁ%&ﬂﬁbtoX«ﬂb»&%&e%MEﬁm&ﬁv«»mﬁﬁé
i (EL, HEEBIESTVIEW), A7 Pk 10Hz BFR#EP LT,



19. ﬂﬁ@ﬁﬁﬁ@iﬁ&ﬁ
R _féfm”—;%'z W & W ﬁ

s, Fﬁ%%®mﬂfﬁmﬁ?ﬁﬁ®loabf¥xbh %®IW%@%ﬁ6HMT
& b MR £ 7 AL LR AR VAL BRI 2L COTRY, ARG R
B, , _ S C N R
1) LS | MR RRAT 10 4C, IRIEIN $ = 2 Y TR L M- TR
BV D L RSN 5 1 30 dB % 5 dB e 7 <A e (I~100Hz B,
8 MK ¢ T, AT TRk T v F AR TATL, §EMTEER (L REC
oW, 2 TR, 3. TRHE, 4 T DA 5. SERICTI) B e s — KilES
B (ME B #fFots HERRTIRRARL~<ATS ORE) OREHELRL, MB ECk
WE L~ A2 10dB k¥ < fed LHEEM CEFR) 25 2 iR ie 2B iot, MER & b
ARTHRIRIC A & < KL, BREIRDIOFNEL <, KTHRDIDFH 2BEEMAE < o 5 Has
fEot-,

2) EESER  WRELEEST 10 281, FROEBARE 5k, BERHBR
VAR, HAIRNE & ot MIMARES, USRS Lin, RS KRR
Lieh, RACEET S, © ORERRIRRRE G i, mankE e p,
EMRIAEER T 5 B0\ R0k, X, EEBEDOFFRISRAZ I Ui, FREE
SABVSOLBRIE 3 0 b §9 10~15 4B, X2 et

(ﬁm[ﬁﬁﬁ%mi %ﬁ%ﬁ) '

w.ﬂmgiﬁaﬁﬂd%m#*“*fﬂi“ﬁ‘w,”"ff“””f"f

ek N E K- B - B2 BB W |
REBOREMAES oﬁ?&%{%l&%ﬂ%&bé HAYC, S a0 B8 TH—EiREn &
R AT O IRIARAL T = = vic X D IRNG B eI B — D B & /o B 48
T Ul Bk BV s BN L, 2, 4, '8, 16/ 31.5,63; 100 Hz %®A K, |EIKFE
(H—B) HRCDWTHRE Lic, FERHIC 16Hz & 20 O BEHOEEN 1 ~58
MRTlMEELTELBR, WOOEBOBMMNAE SAHEHRE LT, B2 OEHoBEITA
EXHEMUL (ERE), R, LEOFE20EEEHEMEL UC, Wit b 0ifH (16Hz
) HREMCEML, - OFEXHELLEBORBIY 7 — Li, SREHMOERE
RIFEETER DA, THoFEMED 16 Hz ©, EE 70, 80, 90 dBAL, K¢ 80, 90,
100dBAL E £HE 3 LA DL THEF L, - 0BE, |ETIE 1~4Hz ¥ 115FHE, 8Hz

— 55 —



T, 8~100Hz o Tty 4~5dB/+ 2 & ~ 70 kb OEBE foofe, 8862, 3L
L DR, 4% 5Hz b 8Hz WBEIL AL, 63Hz LLETIRasr, oMM L b &
m&ofbkﬁf,&%o$£m%%bﬁﬁ%%gbfv%&%kéhéom#mxvfu.
1~2 Hz @HAC, 4 Hz stk U, AHz LTy 10dB/+ 7 & — 7 ofifbe & SEfi:
Tpote, B, WAL OB 4Hz EMERE U B Th ok SHIRIREIA & SHEE 20
&ﬁ&tofbt$k%ﬁLTh5&%xbh% ﬁﬁm&%3o@v«»:omtﬁﬁbn
ﬁ;V«»ﬁ#&m&ah? %mﬁm¥n?ﬁbt@%TLtc

81. A=A —I 71— LADRERBOHA

ok A BE

RS S, A DI B I OPIE S mm DEER 14, KO3 FHA
Ut (278) P9 8mmg & 11mme DU AREEIC 14, RO 2 ABA LIS
HE (458 o 6EThHol,

564, STAEDHMTER /N AMBEENEL B, 2 —1F —A 72— h0BERHEN L
Bt s 2 LAHBL T, ZOREORBERRDS & & HSIAORRD BRI TH ko E
B L 7oL 18 m/sec~32 m/sec ‘TH 2T, o e

REENT, PR S mmd OEE 1 ATk 30 m/sec TRBMERSIE LR, 34 T2 25m/sec
THotos ERIEEORE 1 F T 26m/sec C, 2 ATk 22m/sec THDTz,

PEEE 11 mmg DR T 1 ZOBAE 31 m/sec TH 0 ;- 2 BDBEIL 27 m/sec TH DT,

P O ARSI B I TRERRMEIMEL 2T wad, Thidy A LoEs+aH
BRKE BN THED LELD, L

ﬁtWMQ%mrE@#ﬁ?(t%kﬁ%ﬁﬁﬁ#%(ﬁﬁfh6ﬁ,uhﬂ%%@ﬂﬁ&

P EOWINC Lo TNE L Ieofeledb EFB LT B,

itmﬁfﬁﬁﬁﬁbﬁﬁﬁﬁiDﬁﬁ%ﬁbﬁﬁﬁghuk%ﬁ«tm AR TS H
KEZELCRETD LR LT, Frl 7 a— %R LTHERCAESELD, &
RIFREER IS S EMRTEETHD, . o L e
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RESREEC 5 [T, /M’EHIE& D7t 508mm¢ DTV —VRU T I ORI
Lr,mm%sﬁﬁ.77//m&4ﬁbk%mé%f,%@&ﬁ&ﬁ%uw¢6mkﬁﬁ,
SRS ORI ROEDRRFEC OV THEL, B R BRERERO Y - FOR
BB B I DR E &bt |

ISR LT A5 B L0 & i LBl oBSiRe 75 w b B mxﬁww R
OHK & —HEEARCED L, BREAKEVHE, 55V EHREEENRE WVE, 20
M&ﬁAﬁk%<t%o BKM£EM#$a@utkka&'%@%Lﬁﬁmmaoi%é?
B <, oib %mﬁ@ﬁ&mk§<1@¢é<f%%®@ud§<tb e, KB
ho E—TEAE B B MERICA T T b DR, MR E TR LIRS
. Lu¥ DALLA VALLE = L. SILVERMAN L% PR b3 5 BPoRiE R & e &
T BRBTU Do FIRMIRK 7 5 S &, HBEl & & 1 0 BIBEIC TR
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Circadian variation of cortisol and cate-
cholamines' following “shifted wake-sleep
schedules, P

Effects of night work. on immunological
circadian rhythm,

Time course of the changes of catechola-

mine levels in rat brain during swimming |
- stress. ) : i '

Increased brain serotonin metabolism du-
ring rebound sleep in sleep-deprived rats.

On the arterialization of forearin skin
venous blood during work under wvarious
thermal conditions.

Stability of individual difference of cold-
induced vasodilation response at different
room and waier temperature and immer-
sion time.

EFE 38 & UWTREED IR ERE~BoE T

Changes in free amino acid contents of
rat brain induced by exposure to methyl
bromide.

Changes in sleep-waking rhythms of rats
following a single injection of toluene.

Effect of methylmercury chloride on sleep-
waking rhythms in rats,
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23,

24.

Changes in iacetylcholine metabolism :in

rat brain after a short-termt expnsure to. |

toluene and n-hexane,

‘Significant changes ‘in the amounts ' of
neurotransmitter and relaied substances

. in rat brain induced by subacute exposure

to toluene and xylene.

Conditioned taste aversion induced by
toluene administration in rats.. .. ;.

Inhalation carcinogenicify of
ethylene in mice and rats.'” '’

FEE=te7 I AR (P O R
R, Rep 27 RIS E % PO

Anaglysis of trace impurities in reagent
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— R HRERT R —

A Mortarity study of vinyl chloride. !
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Tsutomu Okang and Shigeji:Koshi .~ ~ + S '

A case-control study on nasal cancer: An occupatwnal survey ------------------------ 42
‘Kunigmi Nakamura; Tomoenori Takasaka* and. :
Akiyoshir Konnhg** Al e e SRR



57.

58.

59..

- (* Tohcku ! Univ. Fac. 6f Medicine) ro.re! o0 v ol cians
. (*Akita Uaiv, Fac., of Medmme)

e

A survey on work condition and’ complamts in: VDT~workers ------------------------ 42
. Kazumitsu, Matsui, Sehei Yamamoto, , ..., . o i e
. Shigeji Koshi and Tetsuya Ishii . . .
Fleld -survey Informatlon system....‘.-...'.ﬂ.r... Lhe .....t........‘....‘ ...... sesesTTtaiits it iresa e 43
Kazumitsu Matsui, Yoshio Hirose and Shigeji Koshi’
-An .analysis of medical.certificate:data regarding: absenteeism ... .- ot 1

due to injury and sickness :".'"-'."'."»'""-"';""n"'f:'."-'?",'1';"1',"-?"?'«'""-'!',"'_"'g"_'i"7""-"':""'°°"'43
Kazumitsu Matsui- . 0 00 1o s b e

3

60.. Statistical analysis.of. mass-examination, records for cardiovascular diseases:
in Niigata prefecture. et st et fesag s 44

Kazumitsu Matsui Coee N

61. Survey of asbestos concentrations in working ‘enviromments s« seerroneens sedd
Shigeji Koshi, Norihiko Kohyama, Kazumitsu, Matsui and -, -
~Toshio Nakadate .. . . - 0 b o0ty b ’

62. Availability of evaluation of Work environment’ by aéred ‘monitoring - 45

(e -+ Shigeji-Koshi... .., Cope e ey oaben g

63. Comparison between the environmental dust coré¢entration and ‘personal

64.

-~ .exposure dust.concentration in the: dust generating work-place::-sewresserrerernedj

(3) Arc welding PO e :
Katsunori Homma, Fumm Serlta and TOShlhlkO Myolo e

Comparison between the environinental dust concentratioh -and personal

-...exposure dust concentration in the dust genrating work-place :-treeesreeenensnedfy

65.

66.

(4) -Active carbon; manufacture: ., ..., e e
Katsunori Homma ‘ :::_ de i Db

Particle.size effect for mdxcated value of the Personal Dust Momtor --------- ceeeendfy

Katsunon Homma' PR B T DRSS LAY L DS B SRS L AR PRI LR

Correspondence between the 1nd1ca1:ed value of Parsonal Dust
Monitor and the mass concentration of mmeral dust‘ ------------------- 47

Katsunori Homma

67... Specific .gravity measurement of, the free silica particles-.cipeoeyiomrmenrgrye 48
woAkjra Hamada - 5 0 et e i
68. The determination of vanadium using sulphuric acid" Seeessiaiisis e 48
Noboru Hara ... ... ... T
69. Depositon of fibrous particles in-bifurcating'tubes: v e, 49
.................. Toshihiko Myojo . .. ... ... . 3 R
7'0 Generating of heavy metal aerosol iwith hlgh meltmg ‘point.— (1) ------------------ 50

Generating of iron oxide aerosol by fluidized bed-iin:i=o.o .



71,

72,

73.

74..

addition to plasma flame metal sprayer

Fumro Ser1ta - .
Sampling methods for Volatlle aerosols ......................................................... 50
Seiichiro Kanno
Determination of nitropyrene in diesel-exhoust particulate ---oovee S TR LRIAUALSY: 1
Seiichiro Kanno and Katsuneri Homma
D LI et te e Dociin NS \
The solid adsorbents and the absorbmg solutions for the s
removal of methanol vapor in the workmg places -------------------------------
VR Y e '
Yoshimi Matsumura ot
The evaporation rates of organic solvents.in relation with .. a

-.the shapes of the containers and the ambient air. Hlow oo rener s orsiinani o 52

78,

?Sf"The development of new adsorbents for NOx TS e B

‘The, desrgn of actrve carbon tubes for samplmg organic,

~Yoshimi-Matsumura

" [ P N !
Yosh1m1 Matsumura

Lo ‘ ! [ERPR oo : iy et gl

P -

-nvapors for personal exposure MEASUTBIMENTS st vereienrerersresssiiesensisenseysugene e 53,

77
M-senes DSEUdo random vibration ©-ti

78, 3

79,

80.

8l.

82,
o round openmgs under snctmn

Yoshimi .Matsumura . - 6o o e

Measurernent of' vibration- 1solat1on effects of gloves W1th R

Tosh1suke Muna, Kazuo Kanada and Yoshrharu lt’onekavwa1 b

V1brat10n exposure of the head in darly 11fe--;--g-.~‘-,~_--._-.----. ------- perrpreasnes e KRRTIT:
Toshrsuke M1wa, Kazuo Kanada and Yosh;haru Yonekawa

Human responses to a single shock-,.vrbratlon-m.recumbent foul) | RLERTTI RICEIVIPRYD 55
Yoshiharu Yonekawa, Kazuo Kanada and Toshisuke Miwa

Subjective equivalence of a single shock vibration in recumbent posture« ...« 55
Yoshiharu Yonekawa, Kazuo Kanada and Toshisuke 1\{1."-"3‘.-: ,

Control technlques for tar; 11ke a1r pollutants B
""" HIIRE AT S

Effect of contact surface area on removal eff1c1ency
with tubular condenser

Ty ATE een

Hisac Yotsumoto et R RS PR Bt

Aerodynamrc characterrstlcs of‘a1r flow mto plaln and fIanged,

R A F

Takesh1 Iwasak1 and Mrnoru Hash1zume
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3. Available Abstracts from Publication in 1983

PP e o T .

Kazitko MORT ™
Circadian Variation of Cort:sol and Catecholammes Followmg Shlfted |
Wake-sleep Schedules | DR R T .

J' Human E'rgol., 11 Suppl 21 32 1982

LT G . oL [ R !

Summary  The re-eftrainment to ‘nightwotk of cortisol'and’ catecholamines' rhiythms
as well-as oral temperature-and their. returh to the normal: phases were istudied. - Individual
differences on the phases of rhythms and the interrelation. between adrenallne excretion and

shifts and two day shifts. The urlnary ievels of adrenalme, oradrenalme, and 17-OHCS
were lower in sleeping periods than in wakmg ones dunng thé daytime as well” as’ 4t mght‘
Circadian cortisol rhythm' remained unchanged during two or three days of-night shift ‘though
some masking by activity and sleep was observed. Adrenaline “and. ‘noradrenaline rhythms
on day shifts were suddenly reversed by a mght Shlft . In norrnal lives the phases of oral‘
temperature, ¢ cortxsol and adrenahne rhythms in evemng Lypes were. delayed from those in
normal't.ypes By contrast noradrenahne patterns were the same m both types The
adrenaline levels m sub]ects takmg daytlme sleep were often hxgher than those in mght

sleeps at home;’ ‘reflectmg low” efﬂctency of day sleep, " B

00

Nutional Tnstitute of Irdustrial Health, Nagao 6-chowe,
Goleee e e oo ol Taina-kuy Kawasaki 214, Jepan - R L

RS TR R LV R U SO L A

: el wev)
T1me Course of the Changes of Catecholamme Levels m Rat Braln durmg

Swimming Stress

R P

Brain Research, 276, 372—374, 1983 PP R A Tl

Summary To 'stllﬁir abbiit iajdssﬂalelfdlss:o’f. alli.renéline" m i:en:t:f;.l ‘étrés’s:'réispdiiéeé, the
t1me “course of the’ changes in the levels ‘of adrenalme, noradrenalme and doparmne was
investigated in rat hypothalamus, pons-medulla and’ mldbram durmg 4dHour swimming at
95°C, The adrenaline levels showed gradual decrease whereas the noradrenalire and dopa-
mine levels were kept in almost steady-state during the swimming. The previous reports by
others have suggested increased turnover rates of brain noradrenaline and dopamine under
stress. The time course of the two catecholamines observed in the present study indicates
that after the beginning of stress the biosynthesis rates were quickly readjusted to maintain
the normal levels. In contrast, the adrenaline levels were not so fast adaptive under the
stress, suggesting insufficient increase in the activities of adrenaline-forming enzymes or
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enhanced .release of 'this. amine from the nerve ‘terminals, compared with the cases of nor:
adrenaline and dopaniine.:: The dramatic decrease of zdrenaline:levels in these brain areas
might have some connection with the increase: of the central activities possibly’.relating to
endocrinological and autonomic functions under the stress.: I P

National Instzmte of Industrial Hcalth Nagao 6—chome, R Con
v Tama ku, Kawasakr .214 fapcm a R

g . - PRI TR
[ S e L. d it el

v t Coi bl T R

Shm-zcszAWADA ana’Sohez YAMAMOTO o

Stablhty of Indmdual lefelence of Cold-induced Vasodilatation Response
at leferent Room and Water Temperatures and Immersmn Tlme R

Japanese.foumal of IndusmaIHealﬂz 25 {2), 116— 117 1983

Summary ¥ In order to obtam an optrma] Lemperature and 1rnmersron trme at which
cold-induced vasodrlatatlon response (CIVD) could be observed w1th mmrmum dlscomfort and
to gain satrsfactory mformatmn on the mdrces of CIVD an attempt was made to examine the
CIVD response at temperatures above 0°C and the r’mmersmn”tlme wrthm 30 min. Two
kinds of experlments ‘wéte conducted on 10 healthy sub;ects wrth an average age of 21.3
years, in a climate chamber mamtamed ‘at ' two dn‘fezent room' temperatures of 30°C and 22°C.
In each experiment, the subjects immersed their left ‘middle finger for 30 min in a cold
water of 0°C, 5°C, and 10°C, successively with 40 min intervals. Skin temperature of the
immersed finger was measured continuously, and \digcomfort. of - cold, pain-was reported
immediately after each cold exposure Under such room and water temperature condrtrons as
CIVD markedly appears, Eh:e"ord(er or mdrvrdual drfference i CIVD™ was almost the' same
despite the change in water and room temperatures and the shorteimng iote than' Half of the
immersion time. The degree of cold pain reduced with ‘the rise'in water- temperature under
both 30°C and 22°C room temperature conditions. Therefore, it seems practicable that under
such:experimental; condition as.CIVD occurs, the: local:cold. tolerance test should be. performed
above 0°C;and within. 10 to:20 min from the viewpoint: of industrial health, practicei: ii:

- Natrrma! Tristitute of Tndustrial Health) Nojgdo '6- chome, ST
' 3 Tama kit, Kalvosaki 214, fapan : ok

Akira YASUKOUCEIY, K&});u INOUE?, andMés'dhzko sarod
Effects of Hypoxic and Cool Environment on PuImonary lefusmg Capac1ty
for CO i wi o nitond b vl i nt T e T e e o

AnnalsPhyszoI Anthrop 3(1} 11 18 1984 *

Avyneny, o

Summary  The purpose of"“th‘is"‘sthdy“is' to e¥amins'whether ambient temperature
affects change in pulmonary diffusing capacity for carbon monoxide caused by hypoxia. Five
male young adults were exposed to the simulated altitude of 0, 2000, and 4000 m. Pulmonary
diffusing capacity during rest and exercise was tested in four different ambient temperatures
of 16, 20, 24, and 28°C in each altitude. There was no temperature effect on diffusing



capacity at sea level.  However, at 2000 and 4000 m, diffusing capacity in a cool environment
below 20°C: was increased sigaificantly compared with -that in" 28°C during rest and mild
exercise '(300kgm/min). : Diffusing capacity during hypoxia was predicted, which was. presu-
med that pulmonary capillary blood volume was the same one at.sea level. . As a resulti-of
comparison between measured and predrcted value at hlgh alt1tude, there were no differences
on every occasions at ZOOOm. wh11e srgn1f1cant 1ncrease in measured dlffusmg capacity was
observed in a cool env1ronment durmg rest and mr!.d exercise at 4000m. It was implied that
gas exchange surface area was increased during hypoxia in a cool environment caused by
increase in capillary blood volume in itself and/or change in distribution of capillary blow in
the lungs. However, these effects were' rélatively reduced at. either ahibient temperature
above 24°C .or, work .rate, above, 300 kgm/min; ; It - Was, concluded that -a- degree of hypomc
effects on pulmonary d1ffusmg capacrty were. related clo“ely to ambrent tempereature and
energy expenditure and that these effects became la1ger in a cool envrronment durmg rest

[ A N Ly

at higher altitude. ST T

1 3 Department of Irzdustnat Physwlogy, Natzanat Instztute of Industrzal
. Health, Nagaa, Tama ku, Kawasakt 214 japcm
2) Department of Anatomy, Schoal of Medzcme, Hokkazdo Umverszty,'
' Kzta ku, Sapporo, 06‘0 fapan R
3) Department of Erganomzcs Kyusku Umvers:ty of Deszgn Sc:enees,
) S}nobaru, Mmamz ku, Fukuaka, 815 fapan

Akird YASUKOUCHI* and Kazuliiko YAMASAKI”‘* B

On the Arteriahzatlon of F orearm Skm Venous Blood durmg o
Work under Vatious Thermal Condltlons S . o

J. Human Ergol, 11: 203=207, 1982 ~ &+ b ol ol e Do B B

R R S T T LY S O PPN ELITE I [N E TR PPV IR BN S TR ot
- Summary . To investigate ‘aitérations of arterial gases and pH during prolonged-exerdise,
the validity of arterialization of skin'venous blood without local heating was examined under
varipus ambient temperature conditions.; ,Remarkable cutaneous,vascular responses were
observed at the onset of exercise_._.“.Ho_w‘e\fer,.ilslgiu_\_yeuous”plgo\d flow estimated from oxygen
saturation was sufficiently increased after at least 10 min of exercise even in a cool environ-
ment such as 20°C. Judging from comparison with other indirect methods, it was coacluded
that pH and carbon d10x1de tenszon of skm venous blood in restmg forearm were consrdered
as arterial values with ‘no reagrd ‘' ambrent temperature'cond1tmns from’20 t050°C! in"this.
studyesitngn™ o P00 e e g s b e Dol nnee D e sinn
* Depariment of Industrial Physiology, National Institute of Industrial 13} v,
Health, Tama-ku, Kawasakz, 214, japrm e fan] e e Gy
#¥Department of Ergonomics, Kyushu Instatute fer Deszgn Research,

T VT ,Mme_mz-ta;u, Fukuoka, 815 Japan

T F T T A RV LU R
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Michio TORU,*Y: Hiroshi MITSUSHIO, Nobuko MATAGA
Mzzuo T AKASHIMA and Hezhacfnro ARITOT B

Increased Bram Serotonm Metabohsm durmg Rebound Sleep m . ‘:
Sleep-deprlved Rats e

Pharmacol Biochem Behav 20 (5} 737-761,1984 - R -

Summary ~ PHARMACOL BIOCHEM.BEHAYV, 20(5) 000-000, 1984,—Adult male Wistar
rats were almost totally, deprived .of sleep by. handling for 24 hr. . 5-Hydroxyindolacetic acid
concentrations in the dqxjeal_-“raph_e qucletls area and thalamuswinctjeaesd by 140-180%, imme-
diately after sleep deprivation and when the r'ats had a 3;- or 30-min rebound sleep. The
higher levels of 5-hydroxyindolacetic acid were still observed after the rats were awakening
from a 4-hr sleep. The concentrations of 5-hydroxytryptamine (serotonin) decreased after
sleep deprivation and increasedduring.and'after sleep, ‘but the differences ‘were, not. signiﬁ-
cant. Tryptophan accumulated An the, dorsal raphe area, and thalamus after sleep clepnvatmn,
and an elevated level d1d not returrrl to baselme concientratwns untﬂ the rats were 3wake-
ning. Tryptophan hydroxylase activity did not change in the. dorsal raphe area during and
after sleep deprivation. These results suggest that the release and synthesis of 5-hydroxytry-
ptamine in the dorsal.raphe area and thalamus:increased .when the.rats had a sleep pressure
or a.rebound ;sleep -after.total sleep .deprivation.. - An increased, transport.of.tryptophan. inté
the brain may. be-closely-involved.in' sleep-inducing mechanisms.,

) *Dwzsnm af Psychobwlagy, Natttmal Centér for Nervous, Mental and Muscu!ar D:sorders
G e b P I AT Tokyo, Japan 187 ~ v ovwicdomonls S b
“YNatiohal Institite of Industrial Health, Kawasaki, fapan,"2i4"' B oo

Kezko NA KA GAKI* Hezhachzro ARITO ** and Hiroshi TSUR UTA FE o
Changes in Sleep-waklng Rhythms of Rats Followmg a Smgle Injectlon N ’
ofTquene e

F ARSI 13 0ot 1 TR UULPUN AT S SUNE E PR T A T
Industrial Health, 1983, 21, 165174, T T LE R VI T S PR P ITH
T R s gt 3 ey LT A e} Rt et e R Y ST

L Summary, ., The, acute. effects of, toluene con . sleep- waking rhythms were mvesngated m
rats In order to determme the characteristics of sleep-waking rhythms in rats quantﬂ:.a.tmfelyf
polygraphic recordings of cortical EEG activity and neck EMG were made under a 12:12
light-dark schedule. Toluene was injected intraperitoneally at three dosages, i.e., 200, 400
and 600 mg/kg or body weight. ‘The toluene concentration in the blood was determined in
rats implanted with a jugular catheter=to'collect the -blood VY The-\cir-cadian- sleep-waking
rhythms were stl.ll entramed to the envxronmental 11ght dark cycle followmg the admlmstra—
tion of toluens! “On th‘e day of admmlstratmn, wak’efulness tW) mcreased unmedlately after
transiently at the highest dose. The initial increase in W .at..200 and.40Q,mg/kg 'and the
appearance of the abnormal EEG pattern at 600 mg/kg were observed for 32, 79 and 83 min.
after-the administration of toluene, respectively.:. -The toluene concentration in: the blood of
rats .given 600 mg/kg was about. 70 .4/ml. when: the: abnormal !EEG. disappeared.: 'Slow. wave



sleep (SWS) and parado:gipa!, sleep (PS) increased during the. period. when iblood, toluene levels
decreased. On the second day, when almost all of theitoluene.was eliminated from the, blopd,
the lowest dose produced an 1ncrease in PS durmg the dark permd and the hlgher two doses
produced a decrease in- PS durmg the lxght penod At the hlghest dose. the amount of SWS
during the light period was still higher than control. ‘Tolueneinduced’ changes il the sleep-

waking rhythms returned to the contrel byitheithird day.” =7 07 wei sh i DT TEART

* School of Vetermary Medrcme, Azabu Umveersary,
" Fuchinobe, Sagamzhara sht, 229, Ja;ban B RTE
**Natwnal Institute af Industnal Healih 21-1, Nagao 6'-chome,

Tama ku Kawasakz slu, Kanagawa 214 ]apan o

He:hacium ARITO®, Nobom HARA a (md Shr:uo TORII-’) o
Effect of Methyhnercury Chlorlde on Sleep—wakmg Rhytluns 1n Rats _': o
TO\lcologJ,.?S (1983) 13354345, T T R

‘'t Summary ' Effects of methylmercury chloride (MMC) on c1rcachan sleep- wakmg rhythrns
were' examined: in- rats: whichi had been chronically- imiplanted with EEG and EMG electrodes.
Bihourly distributions of wakefulness (W), slow wave sleep (SWS) and paradoxical sleep (FS)
and,12-h amounts of W, .SWS and PS during light and dark periods were meagured  before
and after MMC adminlstration for 2 sg_c;cee‘s‘i'gexdays at 3 dose levels. A total dose of 10mg
MMC/mg body wt was found fo be.the threshold. for, inducing, reversible changes in the sleep-
waking patterns. A total dose of 30 mg MMC/kg produced an increase in both dark—phese
SWS and PS as well as a decrease in light-phase P3S af the expense ef an increase in light-
phase W énd a delayed phase of the cirecadian PS rhythm, The delayed phase of the PS
rhythm tended:to persist after. the increased SWS.during the. dark\period -re’turned io normal
Brain mercury concentratmns Were measured m order to fmd the dose response relatmnshlp
and the time dependence of the MMC-mduced sleep d1sorder ’l‘he sleep-wakmg ‘digorder was
found to appear at lower levels of brain Hg and shorter latency than behavmral"dlsorders‘ of

movement and postural maintenance previously reporteds i . .onh 17 e fihantt bives i

ﬂNatwn Institute of Industnal Health, 21- 1 Nagao 6-chome, Tama-ku, Kawasaki 214 (Japan)
and bDepartment af Physw!ogy, Schaal of ' Med’u:me, Toho Umverstty, '5-21'16, Olimari: sthz,
Ota-lm, Tokya 143 (]apam) IR S R LT D Pt L PR RNES SRR
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Yasutomo SUZUKI* ana’Hrroshz YOSHIKAWA”‘* S

Cadmlum Excretlon 1n Urme and Feces of Rats at leferent Levels of
Cadmlum Toxzcﬂy

Industrial Health, 1983; 2-1,*43—50. e o D e B I EE A
Cp i i Dt e e b ARTU e i ah T G T e
¢ Summary' . : In rats givensa- sithcutaneous injection of. 0.5 mg: of: Cd/kg, 6rdays/week for

15 weeks, daily excretion of eadimium -in thé urine and fecés was.determined: I"The- relation-



ship, between -cadmium accumulation ;and the excretion .was.studied: in: terms of cadmium
toxicity. Urinary excretion of cadmium- was markedly affected by cadmium .toxicity, but
fecal cadmrum was scarcely affected A lmear relatmnshtp was obtamen between the
accumulatmn of cadnrlom and 1ts urmar;' excretlon only before the onset of renal damage
A Imear relatmnsl’up hetween the cadm1um accumulatron and fecal excretlon was _seen
throughout the whole experimental per1od The present expenment reveals that the mam
route of cadmium excretion is the feces before both renal and hepatic damage occur, but it
is the urine thereafter.
* Departinent of: Occupational Diseases,' National Trstitiite. of Trdustrial Health,
apiriae 21 1 Nagao Gchome, Tama ku, Kawasakz shz Kanagawa 214 ]a_ban
“‘Department of Public Hea[th Gifu Umverszty Sclmal of Medzcme, e
40, Tsukasa-machi, Gifu-shi, fou 500 ]apan e
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Huoko KYONO2 Jyunzo SAJ’JGDKS’A2 iate szoyukz I\A WAI2 3
Yasuko YAMADAY* and Kentaro- KUBOTAY-

Effects of Long-term Nitrogen Dioxide Exposure on' Rats S )
—Morphologlcal Observatlons— B A R LUREHUF R

coni g ees ot il o onLulid o clireninos

Res. Rep Natl, Inst, Env:ron Stud, Jpn No. 40,1983, P195 2,19

RIS [ PO St

R T N TR ET NN WUTHENE

Summary Lungs of Jcl W1sta1 male rats exposed to NO, at the concentratron of 0.04,
0.12 and 0. 4 ppm for 3 6 9 and 18 months contrnuously were sub:mtted to hghtmrcrosmplc
observatton ' E" 'postne o '0 04 and 0 4 p'ﬁi-h"NO, i‘o\‘g\and 18 months was pIanned as a part

{ CBREEARDS vam L S
of repeatmg exp nment for the former report ! ' k A

The lungs 4t th\e 0. 4 ppm level ‘showed’ amblguous features w:.th 1ncreased occurences of
local and minute changes during the exposure periods through 3 to 18 months. No definite
and typical morphological alterations of the lung became evident throughout the whole
exposure period as long as 18 months even at the concentration of 0.4 ppm-NQ‘z;’ \so__ far as

Y

lightmicroscopic observations, supporting the results of the former expenment.

Yodnemmoyiverd obeubed i viHosl) to nebinndny
1. The National Institute for Environmental Studtes Basic Medical Sciences D:vzsum,

Yatabe-machi, Tsukuba) Tbaraki-305, Japan -5 Jinind oo o,
2. National Institute of Industrial Health, Nagao 6-21-1, Tama-ku. Kawasaki 214 Japan
3. (deczded 18th fanuary 1982) i i

careeelin coloabed g v

‘
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T. MASUI, T. UTAKOTF and M. KIMURA1

Monoclonal Antlbodres “to Metallothlonem from C'c‘llé"-‘resmtant Chinese
Hamster Lung Fibroblasts

Experientia, 39, 182~184p., 1983

Summary  Four monoclonal antibodies of the mouse against metallothioneins (MTs)
from Cd*+-resistant fibroblasts of the Chinese hamster lung (Cdr-CHL) have been prepared.

-9 —




Each “orie of 'the antibodies showed a unigque cross- 1eact1v1ty pqttern ‘wheti! tested agamet MTs

Cilalee

from-the ’11vers of 'several marmimals and-from yeast SR L

Department af Cell Bwlogy, Cancer Instzmte Toskzma ku, Tokyo 1 70 (]apan) and
Department af Experamental Toxzcology, Natumal Inst:tute of Industrml Heah‘h
Tama ku Kawasakf 214 (_}'apan), J'zme 22 1982 ‘

[ [ . : . Lt R
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Izumi KABASAWA ¢, Mariko WATANABEL and Masami KIMURAS.. .« -

Chromatofocusmg for Separatlon of Human Cataractous Lens Low Molecular
Weight Protejns « " e R e R

Wb AT s sy e LT

Jon, J. Ophthalmol. Vol. 27: 592 597, 1983

Summary I‘our low molecular weight proteins (1 e. fs, vH, 1L, & 7L, crystallins) were
separated from the human cataractous Iens' cortex uemg geli filtration | and" ‘chidmatofocusing::
Each of these four crystallins possesséd its'dwh subfractiohs: inthe' pHi\gradient between
7.4 and 4.0 by chromatofocusmg- procedures ahioifd e e L nrraraged T sl
Analyses of the chrumatofocusmg patterns have further ’characterlzed the fuur crystal-

f!(wi)'l,: ,,,,,, .;,

lins, Polyacrylamide gel electrophores1s of these crystallm subfxactmns showed the possxble

separation of the heterogeneous protem bands.'’ b AnndEe Gnet aeed Ao et el

‘ *Department of Opkthalmalogy, ]untena'o Umverszty School of Medicine, Tokyo .
_“TDepartment af Ophthalmolagy, Eh:me Umuerszty Schaol af Me&rcme l :l o
IDepartment of Toxzcalagy,,Nattonal Iﬂst:tute of Industrtal Health Kawasak: L
’ Reprmt requests Tzumi KABASAWA M D 'Departmemt of Opkthalmolagy, . -

) ‘Eh,ame Umverszty School of Medtcme. Shigenobu, Ehmze 791 02 j’apcm

Klf?'llko KOSHI— T o s R L e s GR e u it Bt el an fadeos ot G
BN noer sha TR L s b s
Evaluatlon of Quahty m Industnal Envuonment

R A A T N I S LTI

Toxrcology Forum, 1983, Vol. 5, No:2,Pd~ TGt i 1 -

---------

UL e N eemanen VY 0 e R T B OO R e P
Summary  The values of all three kinds of indicators siich'as general air concentfatlon,

personal exposure and. biological .monitoring. stioiild: be mleasured. for " the' evaluation-sofswork

environment. Because the different information was offered by each indicator. Futhermore,

some problems for the measurment of the biological monitering were mentioned,

National Institute of Industrzal Health,\ 21-1, Nagao 6ch0me, UOUARIAL
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Kimiko KOSHI; 'Y oshifuinii NAKANISHI'and TakashiY AGAMI* |
Chromosomes of Culutured Peripheral Blood Lymphocytes from Stamless
Steel Welders L

RO E

jee e sl AT ."U AR L OV K . . el \ . H
“Summary: ... Thd: frejuencies ‘of -sister- chromatid":exchanges (8CE)~and :'chromosomal
aberrations ‘of culutred péripheral:blood~lymphocytes were ‘investigated in stainless steel
welders’ exposed to fume: particles which induced marked chromosoindl aberrations.: and.an
increaser in’ the: frequency of 'SCE in:culturedChinese. hamster cells in.wvitro. .- Thers was no
significdnt difference in-the mean value of the frequency of SCE in 'the peripheral lymphocytes
between the exposed group 6f 44 workets and thé control group of 15 persons. However, there
‘was statistical difference.in the variance of ‘SCE-frequency: between the exposed and control
groups:- The frequency. of: chromosomal aberrations such as chromatid break. and chromatid
exchange in the group of welders was $ignificant greater than in the controls. It was
suggested 'that there were some: differences between the frequency. of éhromosomal -aberrations
and of SCE in the worker group and those in the control group. Futhermore, two welders
showed chromosome finding: of 46, XY/47,XXY: % 0 b oo v e Lo
i ' Natzanal Insf:tute of Industrml ‘Health, 21 i Nagao 6—chome, e
Do e Tama ku, Kawasahi- $hi, Kanagawa 214, ]’apan
*Slzowa Umverszty, Schaol of Med:cme, '5-8, Hatanodaz l-chome b
’ Skmagawa ku Tokyo, 142 ]a_bmz ol SR
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Kimiko KOSHI WA AT e A R el e e

Toxicity of Low Solubility Chemical Substances on Mammalian Cells
in Culture

Environmental Research in Japan, P.243-244, 1982 71 71 11\ .0 A S VL2 L

Summary Cell tox1c1ty of metals dxssolved 1n protem 'a‘md AninG ac1d solut;. 't

It had been reported previously that the solubility of cadmium(Ca), cobalt(Co) zmc(Zn)
and lead(Pb} and most of their low soluble compounds in. ‘proteih and‘amino acid selution in
culture medium increased as compared with that in water. Whether or not the cell toxicity
of these imetals -anditheir low-soluble 'compournds. dissolved in protein-and. amino acid:solution
isinterfered: with ‘solvents .was. studied !in: the present report.. ..It was clarified - that the
modification. of 'the cell-toxicity by a solvent variesiwith the kinds!of metals. When cadmiuim
oxids dissolved-in the culture medium, albumin ‘selution; glycine solution,.cystéine solution,
fetal' calf !'serum - or’ disodium ethylenediaminetetraacetate (NaEDTA) solution was added: -to
cultured FMB3A- cells,Cd. was revealed- to' combine: with: protein or amine acid- on: colimn
chromatography. '+ The cell toxicity did not decrease,”but it was equivalent to ‘that of -ionic
Cd: ‘Howevei, Cd:-combined ‘with. metallothionein showed decreaséd: cell toxicity. -When zini
oxide and Co dissélved iniglycine.solution] albumin :solution) fetal. calf. serum or NaEDTA
solution'were ladded to cultured FM3A: cells, their céll. toxicities decreased.: ‘In the cases of
lead dioxide, lead'oxide’and Pb dissolved:in NaEDTA solution,their cell toxicities decreased,



but those dissolved:in fetal calf. serum; 2 wmin solution jors glycine splutiony ¢id ot decrease

1 e

el

in the cell toxu:lty 5 Foed ) ~
2. Chrobibsonds of cultured penpherdl blo - ly‘ hoyyités, from’ lv‘rorlcer‘sl 'e}}cpt‘)é’éé”l:o" low)
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soluble particulate metal complex !
The frequencies of.sister, chromatid cexchanges(SCE) .and .chromosome - aberrations:: of
cultured peripheral bicod lymphocytes were investigated in stainless steel welders exposed
to -low-soluble: particitldte metal complex,.using: workers in research section (non-chemical) as
the-controls. . As ¢ompdred with the results.obtained.last! year; the frequency ‘of SCE..in ‘the
individual ¢hanged slightly, while’ the mean-vatue and'the innervariance of the frequency of
SCEshowed: approximately the-same’ as-in ‘the preceding .vear.. As for-the frequency: of
chromosome aberrations, those of-aberrant metaphases; chromatid gaps and isochromatid gaps
were slightlyrmore than ithose insthe conirols. 1 In the!two welders with. 47- chromosomes..in
about 70 percentage of:total metaphases: who had been:found ih the preceding investigation,
.chromatins in; the cells: of -bucco-oral mucosa-were observed:-/Thus it was: confirmed that
the karyotypes-of these welders iwere 46,XY/47,XXY.: . o -
3., Chromosomes  of: cultired -peripheral’ blood: lymphocytes from: workers exposed, to: diesel
w téxhausts ool i el e e e e T .
The frequency of SCE of the cultured penpheral blood. lymphocytes .in. 21 werkers
regulating and testmg dlesel engmes was, compared w1th that 1n 20 workers of research
sectmn(non—chemlcal) as, the controls 'I‘he frequency of SCE m the exposed group was
slightly more than that Ln the controis . Thele was a. correlanon between the number of
cigarettes smoked per day- and the frequency of SCE 1n the exposed workers On the other
hand, there was no definite correlatlon between these values in the controls. No abnormal

number of chromosomes were observed in both groups.

National Institute of Industrial Health, 21-1, Nagao G-chome,
Tama-ku, Kewasaki-shi, Kanagawa 214, Japan TUUAL L AV

Kimiko KOSHI and Kenji INASAKI- N B P A
Solubility of Low-solubility Chromates and Their CIastogemc Act1v1ty‘_ ‘
in Cultured Cells W e

Indusmdl Health, 1983, 21, 57 65.

' ot e e T -
il .- Ty P R col : P 1 it [ ' Pt Lo T Dol e Ll

\ Summary. - Low-solubility chromales; such.as: lead cliromats;’ zinc ‘chromate and calcium
chromate, -which, are potent-:carcinogens; have ibeen -examined :.fori: their .solubility. and
clastogenic effects in a: cultured Chinese hamster -cell line :(Don).as  compared; with..those of
potassium :chromate, which -is. a: high-solubility:-chromate and..a: weak carcinogen. . .Lead
chromate was slightly. solubleiin water,. Tyrode's - solution, . protein or: amino -acid ° solution,

fetal «calf serim and culture:medium. Zinc'chromate 'and  calcium chromate - were less soluble
in:serum. and ‘Tyrode’s solution than.in water.t There were good correlations -between. the
fréquencies of .chromosomal aberrations in tlie:cells. treated :with the, above: chromates and
éhiomium  concentrations ' dissolved: from jthese: chromates .inseulture ‘medium. o' When ! the
frequency.. of: chromosomal: aberration!lin the" cellsexposed | to:r the abové! chromatesi was
compared. on’ équal amounts (ofndissolved. chromium: concentrations: inl.culture’ mediuimn, (the



frequency of chromosomal aberration was the most remarkable with lead ' chromate, followed
by. zinc chromate and potassium-chromate and then by -calcium: chromate. . On:ths. columa
chromatographs by -gel Hiltration on Sephadex G200, the chromium’ disselved .from: all"the
above chromates in culture medium:was present- with low- molecular. fraction. ' From . the
above: results,’ it .was assumed-thdt thel carcinogenicity of lowssolubility. chromates might be
related to their low solubility:in~body!fluids ==, o ot o s

Nattonal Instztute of Industrml Hea’lth 21, Nagrzo 6—chame, T
N Tamg. im, Kawasakz—shz, Kanagawa 214 fapcm Lo T
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Kazuo FUKUDAY, Kazur) TAKEMOTOZJ and Hu oshz TSUR UTA-?f
Inhalation Carcinogenicity of Trichloroethylene in Mice and Rats
Industrial Health, 1983, 21, 243—254
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Summary Inhalation exposure of guarantesd \{‘etagent‘ g\rade ‘ 'trrchlor\oethylene'"w:is-
performed inifemale:1CR mice: and.-female:SD .Tats: at 50,1150/ and; 450.ppra s for 7 thours :af dayy

5 days a ‘week, fori 104sv&eeks‘_follo,w§dfbjr; an:obseivation. period;of ;3 weeks.! ;, Tumors: were
distributed mainly in the hematopoietic systems, lungs and mammary..glan‘dS‘in the -mice,"
and in the pituitary glands and mammary glands in the rats, thle several types of tumors
were observed in other organs at low incidences. The averag° number of lung tumors per
mouse in mice exposed to 150 ppm or 450 ppm was more than- 3-fold the incidence in control
fice. The incidences of ‘puttribnary adenociréifomat in" mice ‘gxposed ‘to 150 ppm =nd 450 ppm
wete' 169 and 15%, respectwely, which was- s1gn1f1cantly ‘(p<0.05) " higher than'that ‘of the
controls (29>, N¢ mgmhcant d1fferences in‘the ificidences of other types ‘of tumors, tumors
of specific organs by site of or1g1n or fiumibers ‘of “dfifials With ‘tumors “were recogmzed

between the controls and dosed groups of 1n1ce and rats Tl bl
1) Department of Experzmental Tox:cology and 3) Department of
' Occupatmnal Dzseases Nat:onal Insm‘ufe af Industrzal Heatth
'_ 21-2 Nagao 6‘-chome, Tama ku, Kawasakz skz 214 fapan o
2) Department of Publw Health Smtama Medzcal Schaol 38 Morohango

. Moroyama-machz Imma gzm, Smtama ken 305 04 ]apan
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Hiroshi TSUR UTA Ken;r IWASAKI and. Kazuo FUKUDA
Analysis of Trace Impurities in Reagent and Technical Grade Trichloroethylene
Industrial Health, 1983, 21, 293-295.

Summary Analysis of the trace impurities in reagent and technical grades of
trichleroethylene (TCE) commercially available in Japan was carried out for studies on the
toxicity and carcinogenicity of TCE, Samples of reagent grade TCE were purchased from
Wako Pure Chemical Industries Lid., Kanto Chemical Co. Inc., and Kokusan Chemical Co.
Inc. Samples of technical grade TCE were obtained from Asahi Glass, Ltd. Trace impurities

.-.-.95._




in TCE were analyzed and -determined - by gds -chromatography - and - identified by :gas
chromatography-mass: specrometry.. Six'to eight impuritics were found for the reagent grade
TCE 'and:- the. technical . grade TCE. . The following impurities: have -heen. identified:: -
triethylasnine, + 1, 1; 1,~trichloroethane; -carbon tetrachloride, - benzene, 1, 2-dichloroethane,
epichlorohydrin, 1,1, 2-trichloroethane, 1,1,2,2~tetrachlorocethdne,-and .phenol.  The proporticn
of all identified impurities was in the range of 0.1-=0.3%"for.the reagent grade-and - 0.3-0:44%
for the techmcal grade TCE:, .1, 2—Epoxybutane was, not detected m any . of these samples.
prchlorohydrm was contamed at the level of 0 395 1n the vapor agent of technical grade
TCE, although it was less than 0.1% for the reagent grade TCE.

National Institute of Industrial Health, 21-1, Nagao 6-chome,
Tama-ku, Kawasak:-shz Kanagawa 214, Japan
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Takeshi HONMA, Ayako SUDO, Muneyuki MIYAGAWA,
Mitsuo SA TO and Huomtchz HASE GA WA

Significant‘Changes in The Amounts of Neurotransmltter and Related
Substances in Rat Brain Induced by Subacute Exposure to Low Levels of
Toluene and Xylene ' o o S

IndustrzalHealth 1983 21 143 151

Summary. .. Rats were exposed fo toluene and xylene at 200-800 ppm for 30 days. After
exposure, changes,.in the dopamine, norepinephrige, ; serotonin, acetylcholine (ACh); ccyelic
AMP, cyclic GMP, GABA, glutamic acid, .glutamine,. aspariic .acid, taurine, glycine and
alanine content of different.areas of.the brain were investigated. . ACh in the striatum and
whole brain were reduced dose-dependently by toluene and xylene. The reduction at 800 ppm
of the solvents was m the range of 10 to 2095 of the ACh content of the control rats. Toluene
and xylene caused deferent changes m monoamme content other than ACh, but the changes

were not dose- dependent flmong the seven free amrno amds that are the ma1n amino acid

T

components of the bram, the glutam content was 1ncreased by toluene ancl xylene at 800
ppm. Decrease m A.Ch and mcrease 1n glutamme :.n the bram appear “to be phenomena
common to many kmds of orgamc solvents 1nc1ud1ng toluene “and xylene ‘after acute and

subacute exposure.

National Institute of Industrial Health, 21-1, Nagao &-chome,
Tamakie, \Kawasaki-shi, Kanagawa 214, Japdn * & VA 00 5000 08
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Ta kesh { H ONMA

Changes m Acetylchohne Metabohsm in Rat Bram after a Short—term Exposure
to Toluene and 7n-hexane, . . . .. ... . U S
Toxicology Letters, 16 (1983) 17-22" - :

P R T T T PP I

Summary  To, clarify the -effects.of organic.solvents on, the central nervous system
(CNS), we exposed rats to toluene;or ‘n-hexane,gas or.a mixture of the two compounds at
1000-8000 ppm for 8 h, and measured acetylcholine (ACh) content, choline acetyliransferase
(ChAT) and acetylcholine esterase (AChE) activities in homogenized rat hippocampus. ACh
was increased at low concentrations of the solvents, but was markedly reduced at high
concentrations. ChAT activity was significantlys reduced::at' high: concentrations- of : solvent

mixtureg We concluded that both the decrease

content,

e s
National Institute of Industrial Health, 21-1, Nagao 6-chome,
 Tama-ku, Kawasaki 214 (Japar;) .

T akesthONMA Ayako SUDO MuneyukzMIYAGA WA Mztsuo SATO
anderomzcthASEGAWA S o .

Changes in Free Ammo A01d Contents of Rat Bram Induced by Exposure to
Methyl Bromrde S o ‘

Toxzcology Lette:s 15 (1983} 317 321

i - Summary . . Rats were exposed to: methyl bromide (MB).for,24 h. at 10-120 ppm or:for
3 weeks at 1-10 ppm. Changes in free amino acid. ¢ontents of rat midbrain -were measured
by hlgh—performance quurd chromatography MB 1ncreased glutamme and aspartic acid
contents dose—dependently by short- and"io,ﬁé térm exposure Alamne content was markedly
increased by long-term expc\nsure to 10 ppm MB Glycme was dose—dependentiy increased,
except at 120 ppm. The harmful effect of MB on the ceniral nervous system is discussed in

relation to the changes in amino acid metabolism.

National Institute of Industrial Health, 21.1, Nagao 6-chome, . - "
VUi Tamacku, Kawasaki 214 (Japen) .\~ 4
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Mzmeyukz MI YA GA WA Takesh‘z H O]\UI/IA M ztsuo SA TO
and Hiromichi HASEGAWA ™"~

Conditioned Taste Aversion Induced by Toluené AoroiﬁiStratioﬁL inRats

Neurobehavioral Toxicology and Teratology, 6 (1),-33:37, 1984.

wSummary ~ Effect of toluene as unconditioned stimulus in the conditioned taste aversion
(CTA) learning in rats was investigated for a behavioral assessment of toluene toxicity.




Intraperitoneal (200-800 mg/kg B.W.) and intravenous (20-40 mg/kg B. W, )\admlmstratl.on of
toluene induced dose-dependent CTA. Inhalatmn expo:;ure to toluene at 1650-3300 ppm
for "4 hr also’ indiced’ moderate CTA These Pestlis! suggest that toluene functmns as a
“behavioraily aversive” stimulus and that the required dose for'ithe condltmmng 'varies w1th
the route of administration. In addition, the interference effect: of, toluene yvapor, odor, on. the
taste stimulus, which would reduce the strength of CTA, was examined but not revealed.

“ National Institute of Tidustrial Health, 21:1, ‘Nagao- 6ckome,

L Tama ku, Kawasakz 214 japan b
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Kazumitsu MATSUIandiSlaigezi-KOSHL SR e e L e
Data Recordmc System for Industrlal Hyglene Informatlon—-Envuonmental
Condition Records and Medical Exathination Records of Workplaces—- '

Industrial Health, 1983, 21, 209-217. .

Summary A surveillancé é?éteﬁl:It"of\'géthé.r'i'ng'l'"giﬁ‘d' é;alyzing working environment
measurement records as well as the medical examination records kept in most workplaces
every year has been nnplemented With few exceptions, these records have never been
adequetely hised: as‘stattstmat datal bemg prucessed by Vi eéntral: admxmstratwe organ
Research samples are limited to the workplaces under anythmg’but-good-\condmons,\- of:
industrial health. ‘management for the present, BesideS'\this. iwe, have only" stwo types of
records, those bemg utilized for screening of pneumoconiosis and a health. effect D‘fjorga.ma'
solvents, as the initial medical examination data. It nught be of constdcrable 1nterest that
when they take sick leave, This system wouid be able to provide fruitful material as to
such’ an” 1mpo1tant thenie in ‘the industfial ligaltli‘services field s the rerattons}np between
the workmg environment and health il the future ' ' . 77 A N

i

Natmnal:.nstttute of Industrml Health 21 1 Nagao 6—cka _- "
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Toshiaki HIGASHI*®, Toskio TOYAMA* Harithiko SAKURAT*,
Masahiro NAKAZA®, Kazuviki OMAE* Toshio NAKADA TE“ *
and Naohito YAMA GUC’H[

Cross-sectional Study of Resplratory Sympt{)ms and Pulmonary F unctlons .
in Rayon Textile Workes with Special Reference to' H2 S Exposure e

Industrigl Health, 1983, 21, 281 &\2,92.
FEDL T BT Ty
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Summary A cross-sectional study:.on' pulntonaryfunctions and ‘respiratoryySymptoms
was undertaken in Japanese male workers in 18 viscose rayon plants to detect pulmonay
effecis associated with viscose éxposure, especially-to H,S; Measurementiof the occupational
exposure -level - (OEL)--of . H,S by- personal passive diffusion - dosimetry; and the forced



expiratory flow-volume. test before and afier an eight-hour -shift on:the same ‘workday was
undertaken in 30 matched pairs of exposed and nen-exposed workers.. The QEL of H,S was
0.3 to 7.8 ppmy, i3 ppm pn the average, for .the viscose exposed workers and less than 0.1 pPPm
for the referents. . No significant difference in.the:eight-hour: pulmenary: function changes
between -the pairs was observed, and..no significant correlation between: the individual pulmo-
nary function changes and mdrvrdual ODL of H,S was obtamed IﬂdlCES of the forced
expiratory flow- volume Lest f01 324 wo1kers appeaxed Yo be better in exposed non-smokers
than in non-exposed non—smokers ’I‘he prevalence rates of respiratory symptoms in 2379
exposed and 2968 referent workers using a modified self-administered BMRC questionnaire
showed significant associations with smoking habits, but not with rayon work-history, No
evidence of any appreciable effect of viscose exposure on pulmonary functions ‘4nd symptoms
was 1evealed m t}le J apanese rayon, plant wolke:s

R ey ST T LB SR PR LU LI I
* Department of Preventive Medecme and Public Health,
Coat School of Medzcme, Kem Unwers:ty, S o
, 35 Shmcmo mach:, Shmjuku ku, Takyo 160 ]apan o
o *"‘Natmna[ Insttmte of Industual Health, 21 1, Nagao 6-chome, o

Tama ku, Kawasak: 214 fapau
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Reisuke SODA

Course for Enwronmental Measurement No 19 Determmatmn of Gas and
Vapor VI Grab Sampling Methods (Direct Collectlon Method for Samphng)

Journal ofWo:kngrwuonmentrl No 1 39 44 (1983) e S
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Summary Outlme of the method and pnnclple of each samphng vessel are bmefly
surveyed and concerns are samphng procedure, handhng, contammatlon and cleamng of
yessel are explamed ' N
Contents of the’ art1c1e are

1. Kind of vessel and strueturg’ '»viwhol e Saviaad Ly

R TS RS i

(1> Sampling bag; kind of material of bag, composrtlon and construction of bag, handling

and volume are briefly stated. S KL R

(2) Syringe; construction, volume, handling procedure are shortly stated,

(3) Vacuum bottle ; outline of construction, volume and handling procedure are surveyed.
2. Charaetetistics @and specifications. ., "~ VL A1V wninige STV i Sooy !

..... NN

(13 Sampling bag: capacity of holdmg of sample or keepmg the concentratron 1s consrdered

by the phenomena of adsorptmn, solutron or perme)z;t‘m‘n of ';gaseous sample mto or th‘rough

the membrane of bag film." Particularly: the périreation: process'is evaluated ‘for-the.decay.

or variation of concentration. The principle of hag characteristics can be understood on
- thoser standpoints. «i, o fevron 0Dl E o nd b prenn ot o i i

(2) Vacuum. bottle and!-syringe; leakage * thmugh sliding . posxtron (plunger, cock -and

"", A T

others) are briefly surveyed.:

3. 'Cares on. utilization ofs-samplmg‘vesselrﬁ».r".v Tl Do R e Gl
(1) Sampling bag;.(i) sampling procedure;. contamination of.sample:in the bag and leakage
‘vare‘explained. :(ii):contaminationjand’removing . procediire are:surveyed.  (iil)-selection iof

_|99 —




bag materials and volume are explained.: (w) special cares are emphas1zed for the- storage
of sample and' transportation:. * - e ri e ‘ ‘

. (2) Handling syringe, partictilarly contamination and cleaning are described.

-(3) Handling the vacuim bottle, particularly cleaning bottle is explained.
1)) Homogenmty of samplé concéniration in the vessel is stressed for the- analysxs.

Natzonal Instzmte of Ina‘ustrml Health Nagao 6—chome,
‘ Tama-lm, Kawasakz 214 ]apan " o
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Katsunori-HOMMA . .~ - . 0
Work-environment Measurement Law and Its Present Status of Apphcatlon o
in Japan w0 o R T e

Aerosols in The Mining and I ndzf.‘s:tr_z'-&l Work JE r_:li):z'ro}rrnierri.rr"I(o'?. 1,59-68 (1983)

Summary On May 1, 1975, the‘Iapanese government promulgated the Work-Environ-
ment Measurement Law. BrLefly. tlus law is' an 1mperat1ve ‘o maintain the quality of the
working environment at a specified level and to endeavor to create a better and more
comfortable working environment. In this law, the following subjects and items are defined
and explained :

Pk e e
1. design, samphng and analysis 1e1etmg to work- env1ronment measurement

wo1kplaces‘subgect ‘6! iedsurement: oft work! env1ronment Ao
;‘measurmg gquiprmient, recordmg -and preservatmn ‘of ‘measured data ;irir :rw::' ’
system of qualifications for work-enviropment measurement experts;. ... -

oo

implementation of work-environment measurement ; and
. 6., standards for work environment measurement _ ‘
Smce th.LS law was promulgated about 14, 000 work env1ronment measurement experts have
been certJ.fled by pasemg the nat:onal exammatton "They have acted aceordmg to prescnbed
methods in the law and have created many comiortable working env1ronment

i

National Institute of Imdustrial Health~: -+ . - L
 Ministry of Labor - .. .. v ¢
Kawasaki, Japan
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Yoshzhzto KONLS‘HI‘L Tsutomu TAKATA** and Katszmo: i HOMMA*’-"*
Evaluatlon of The Real—tlme Aerosoll Momtor

Aerosols in The. Mining-and Industrzal Work Env:ronmenrs Vol, 3 797 809 (1983)
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Summary In Japan, measurement of mineral dusts is based on the:mass concentration
as.determined . by the low-volumeé dir sampler (LV.S) with a ‘standard elutriator; and a filter.
By using this, dust particles greater than 7.07 pm in diameter 'are removed. -

Frequently, a digital dust counter or piezobalance ‘dust: monitor is -used in the» workplace
in' Japan rather than thée device mentioned: above ‘Because ‘of 'simplicity: and time' savings.
The - developiient .of . a- direct-reading -instrument.able to-measure -a-mass concetitration of

—100—



dust in good agreement with measurements made by the LVS with a standard elutriator is
highly desirable, : s T T U TR A L o

. This chapter.upresents ‘the -results of. an: evaluation of ‘the -Real-Timé Aerosol Monitor
(RAM-1) developed by GCA Corporatidn... The results- obtained.:with the RAM-1 are’ quite
consistent with those obtainable with,the low.volume air sampler with a standard elutriator,
which is approved for use by 'th_e;‘ Standard ,:f_‘,’r‘-‘_MeaSW.e”}.‘?“t. of Wofking Environment in
Japan.

* Wowking Environment Research Division
Kitasato Health Science Center PRV e
) Kitasato, Sagam:hara, Kanagawa ]apan i W
e Sy Departme!nf 'oj" lPrevem,‘we Medzcme and Publte’:‘ﬂ‘!}zralfh bt 2
School of Medicine SR T R e e A e
Kitasato University
e - - ... Kitasato,:Sagamikara, Kanagawa Japan . . ..
ok National. Institute of Industrial Health
Ministry. of Labour:. .
- Kawasaki, Japan.. - . - | . | . TR
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Norihiko KOHYAMA R _
T W N
Evaluation of Alrborne Asbestos F xbers by, Means of Electron Mlcroscopy

Environmental Research in Japan, 1982, P,104-1~11, (Environment Agency)

Summary The preparation of dust samples on membrane filters and) the ‘procedure to
quantlfy asbes‘tos cc?ncentra:c}on ‘for elt-:v‘::i::;oinJ lrmc;r?scoplc exammatmn were m‘vestlgaliedwnli last
year. This report summarizes the results of one year's study of alrborne asbestos concen-
tration in ambient air of various kinds of locations in Tokyo, Kanagaws, Osaka and ‘Fukuoka,
Japan, with special emphasis on the examination of the capability of quantitative technique
by analytical transmission. electron. microscopy. .. About 300, airborne. dust samples .-were
coliected .at . various. kinds -of locations,’ such: as. residential areas, shopping. areas, inland
industrial.1areas, . harbors, agricultural areas; ireeways, main traffic- roads, -dockyards, and
others. . Within these samples, about 40:were selected for the analysis in.this year. . .

-+ Asbestos- fibers were found: in all samples from every, locations, They were .mostly
present as single fibers or ultimate fibrils but sometims they. were detected as agglomerates
that contained many fibers. The most.species were chrysotile. -The concentration of : asbestos
fibers, in the air.at all, locations, was /in. the range. of 1-250. fibers/liter (the .average 30
fibers/liter). :The samples from main traffic roads showed the highest asbestos fiber. concen-
tration and. were far above the, others.., It is then considered that motor vehicles are an
important source of airborne asbestos fibers;., ; PR T DUUL P P

‘The size .distribution of asbestos fibers:has a maximum around 0.5-1. 2pm thh the
geometrical average. 0,76 pm. at all:samples,- but asbestos fibers collected from trunk roads
are extremely short with the average 0.54 pm. .

~It is also confirmed. that many. kinds:of fibrous materials,.such as)caleium . sulphate,
calcium silicate, iron oxiside, fibrous clay minerals and others, are present in air as usual
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in addition: fo asbestos fibers. . . ;b o LlnnroLas o vaen cern ymoorind T il

These results obtained by analytical transmission electron micrescopy in th1s study céould
not: be' found-by lightimicroscopy. Therefore, an analytical. transmission electron microscope
should be gsed in the evalusdtion of airborne asbestos fibers.as an essential instrument. ' ::

SR Natnmal Institite ‘of Iidustrial ‘Health, Naigho' 6‘(.‘home,
I T R N e k!t Kawasakz 214 ]apcm oo e il L

Nobort HARA e
A Method of 0x1d1%1ngCr*3fprTheDetermmatlon of Tnvalent Chrominum
Ind. Health, 1983, 21, 297-299. i i on o

Summary  The colotithetric determination of-small“amount of Cr*’ is difficult because
it is inactive to chemical reagents. - So} the sxperitnents'for' oxidizing Cr*" in water soluble
state to Cr*® were performed. The oxidizing reageits:Mn@, or PbO, were used for this
purpose. And Cr*® was nearly oxidized to-Cr*' if:the sditable acidity was kept in this
oxidizing procedure. But the generated Cr'’ is liable to reduce to Cr** if the acidity of the
solution is high. So the author considered that the acidity of the solution is the most impor-
tant factor to controil the valence of chromium. »

l‘\ll {“\\[\\I\i‘ "‘.\..‘"
Natwnal Instztute of Industnal Health_ 21-1, Nagao 6—ckome,

ST I Tama §o ’Kawasaki 21y fapan Ity C R SRS TS #1711
Lionvond, [ TN DR e L Praani fat!
meo SERITA' e S TN PR R T PRt

A New Techmque for Generatmg Heavy Metal Fumes w1th ngh ‘Meltlpg‘_l’b’ihf "
Ina‘-ustrml Health; 1983, 21-, 67-77... 1

L A LI L TR B R T T A T L PRI

. 'Summary  There -are many kinds of -fumes’containing” heavy ' metals. in!‘tHe' working
brea. ‘They sometimes have bad effects onithe living body. It -is*important:to- détermine
their particle size distribution for considering the’effects oft those metals-on-health; togethier
with measuring their' amotints. - For ‘this purpose; it”is‘necessary to’ genetate fitirles -which
are siiitzble to dse. However, éffective methods for generatmg fumies of-heavy imétals with
hlgh elting poirits have not been’developedi @ 1o npnis s e L R

. “Th"this study ‘we ‘attémpted  to” determine whether the plasmaflame 'mietdl sprayer 'can
‘be ‘used ‘as’ 4 fime generator: ' The size’ distribution; particle form ‘and’antounts of the
generated fumes ‘were determided for the Lron"fuine which: were gensrated with- 'this: instru-
ferit under the various coditions: :The:fume was to:consist of cosgllated fine’particles’and
dispersed globular particles. Our attempt extended fo the generation of fumies: consisting mot
only ‘of -one kind of metal but also of two kinds of''metdl. " It ‘was ‘also found that fumes
Xaving'the required-ratic might be ‘generated-‘by (:ontr'olling:-the:‘rati'of'-'of ‘the ‘métals: in'the
powder mixture. T LTI U B

“+We:.conclude that this.instrument might be suitablé for generating fumes of -heavy nietals

in-the laboratory.. - v . T T T S P TTOVIE FE BT R S PT R ERNUSTHITES DY
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Toshihiko MYOJO. | o
A Fibrous Aerosol Generator Us1ng a Two—component F luldlzed Bed TS S
Indusrrmlffealth 1983, 21, 79 89. s T e

sl merent e g v

T T R T L A S T N S N L RO S PN L TP
P ,J :
Summary i A two component flurchzed bed aerosol generator was desrgned to generate

frbrous aerosol A f1ber feeder was attached to th“ fhudlzed bed F1brous glass was fed
to the fluldrzed bed at feed ratee rangmg from 1 mg/nun to 50 mg/mrn In order to change
the feed rate, e permdrcal feed method was developed and exammed as an operatmg mode
of the fiber feeder

] l‘he genEIEt()l

3 [FEEET AN
most 'I‘he aerosol mass, output of thrs generator was usually 0 Smg/mm More than 10% of

Creeta

ae norrnally operated contmuously for two hours and for erght hours at

the fed frbrous giass was aerosohzed by the generator The srze dxstr;butlons of flber length
and diameter did not change wrth time, but the concentratron of the aerosol mcreased

1 LY A T W

slightly at the rate of" 10%/hour R AU UL S TS RV

L e L AT TIC TN
National Instz'tute of Industrial Health, 21-1, Nagao 6-chome,
Tama-ku, Kawasaki-shi, Kanagawa 214, Japan

Seiichiro KANNO« svvoviira T o;
Sampling Methods for Volatlle Aerosols’bf Tetramethylthlourea
Sagyo Kankyo 4 (6), 52 (1983) ~- 4161 BATE RLL R A e

A4 Simmiary i Byineans.of a'glass fiber filter and a ackive tarbon fiberifelt, a low-volume
air sampler ‘for :aerosolsiiand/or vapor of - tetramethylthiourea ""(TMTUY -was odevised. "’
Bieakthrough' experimetit' 'shows' that maxintum” samplirig volume js’ 1.8 m% under ‘himid
coridition (Samipling rate 10-m3/miny, ¢ Desorption efficlency of "I'MTU from' a active: carbon
fiber felt (47 mm) with 10 ml DMSO is 73 % + 6 %. Extraction efficiency of TMTU from
glass'fiber filter with/water is quantitative.” ILower:detection. limits by HPLC-UV: and GC-
NPFID are 1 ag‘and 005 ng respectively.' With this 'sampling and analysis procédure,: TMTU
vapoti-and/or ‘aerosol \in ‘the 'work emvironment: at submicrogram’ per cubic:meter level can be
deter mmed wrthout interference of 'other’- vuIcanu:mg agent$ or accelerators.: i

e S Natzonal Instatute of Industrcal Healtiz Nagao 6‘-ch0me, e
SRR Tama ku Kawasakt 214 japan e R
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Yoshimi MA TSUMURA R A BRI RS SR
The Gas Sampling Ratesl of Tube-type lefusmn Controlled Passwe Samplers.
Sagyo Kankyo Vol 4 (1) 52-58 (1983)

Summary The passive gas sampling was performed for the inorg‘hﬁ'iir‘: ‘:gr(a“sges'of KIQH,; Cl,
and HCN borne in the, #if;iti{use :of » ther-cylindrical :glass! tube;-samplers .of .various-sizes. .
Those cylindrical tubes contained the dissclving solvents for the gases at. the bottom whxch
included the chemical components to change the colors when the certam amounts of gases
were dtssolved 1n the solvents

'I‘he expenments of the gas samplmg were carrled out by puttmg the tube samplers in
the plastm bag of about 0,27 m? m whlch a kmd of ‘test gas Was generated at a certam
concentratmn ' The tlmes of the color changes of the solvents were observed from whlch
the gas sarnphng rates were derived. ’

The relations of the gas samplmg rates with the d1ameters and the depths of the tubes
and wrth the gas concentratlons observed in th1s study were accorded w1th the theory of gas
dlfqul.Ol'l However, the observed gas samplmg rates were not comctded w1th the 1eported
gas dlfquiOll consténts of those gases '

Natzonat Instztute of Industrzal Health Nagao 6‘-ck0me, L
Tama-ku, Kawasaki 214, Japan
s TR LT ' B T IR S

Yoshimi MATSUMURA
The Course in The Monitoring Methods for Working Environment~Gas "+~ =/
Sampling Methods with Solid Adsorbent Tubes.: ;... woor.figeiei 7 el

Segvo Kankyo Vol 4 (3) 33-44p & Vol 4 (4} 39-45p (1983)

Summary. Theikinds. of solid -adsorbeat -tubes, their characteristic structures, the
functions - of .each ipart; of the.adsorbent -tubes, the. gas. adsorption : capacities cand; the
breakthrough times 'of them, the desorption methods and the. desorption -efficiencies of the
sampled. gases from the adsorbent tubes were presented in review .of published technical
reports . e = A T R ; : ; o

“The procedurei of gas samplmg followed by analysis in use.of solid adsorbent -tubes was
described .and the causes of errors:at.each .step. of the procedure to reduce the precision were
presented. The phenomena.in gas sampling which tend to cause the errors are the shortening
of the breakthrough,times of so]id-adsorbent tubes due to the co-existent moisture-in the -air,
the increase of a1r-f10w reststence of cold srhca gel tube due to, the depoeltron of ice in the
tube, the change of the air- suct1on1ng rates of pumps due 1o, the all‘-f].DW resistance change
during a sampling period, the lower desorptwn efficiencies of the collected gases on solid
adsorbent tubes due to the misuse of the desorbing solvents, and so on.

The selected conditions of gas sampling with solid adsorbent tubes were recommended
for precise gas analysis,

National Institute of Industrial Health, Nagao 6-chome,
Tama-ku, Kawasaki 214, Japan
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Yoshimi MATSUM URA . ,
Solid Adsorbents Used in Gas Masks in J apan
Journal of The International Sociéty for Respiratory Protection, Vol. 1 (1), 113-124p (1983}

-Summary + The general ‘aspects of current gas masks in Japan, the Japanese Industrial
Standard™ of Gas Masks (JIS T8152) and the sclid adsorbents used in ‘the canisters and
cartridges which' have ‘been- traditionally used and. newly developed were presented. :

The gas mask canisters and cartridges are classified according to 'the kinds' of solid
adsorbents packed in them into ten kinds. The adsorbents. include ‘active carbon, metal
oxide, soda lime; acidic alumina, dessicants and so on. The:service lives of those canisters
and ‘cartridges are shown with the breakthrough times for the. representative kinds of gases
recommended 'in: JIS, but'they are reduced when the'gas masks are used for mixed pases or
in the “highly humidified - dtmosphere, - The service- lives of commercial canisters and

cartridges in I apan for some kinds of gases were presented.

Nahonal Instzmte of Industnal Health ‘Nagao 6‘chome,
Tama ku, Kawasakt 214 fap:m v
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Toshzsuke MI WA Yoshzham YONEKA WA and Kazuo KANADA

Study on Dose-Response Charactenstlcs w1th Regard to TranSIent Vlbratlons—
Psychological and Physiological Effects. of Intermittent Vibrations in
Recumbent Men ; .

Environmental Research in Japan, 109-1~14, 1982, (Environmentﬁgency}

Swmmary  In. vibration pollution, .residents living. near railways of the Shinkansen
trains (bullet trains), usual trams and main traffic roads complain of difficulty of inducing
sleep. The people concerned with regulation and control of vibration pollution desire to know
the vibration characteristics in the recumbent posture.

The physical properties of transient vibrations were first investigated in the neighbour-
hood of the railways\and’the'main traffic.roads,: which included -intermittent wibrationis” and
shock vibrations, In this paper,. the mternnttent v1bratmns were ‘s?udled Thexr 1/3 octave
band spectra analysed dlgltally w1th the FET method are w1de‘bén'd ‘1 andom v1brat10n frnm
20 to 100 Hz for the Shinkansen trams, those from '40.to' 90 Hz for the usual trains and those
from 10 to 31.5 Hz for the main traffic roads. We, therefore, for convenience sake, simulated
these . intermittent  vibrations with . the: continuous sinusoidal vibrations® with the limitted
duration.:and .an renvelope of rectangular form to use the psychological and physioclogical
experiments .in theirecumbent  postures 'in -our laberatory, .in:which the frequencies of the
vibrations were varied at 1,:2, 4, &, 16, 31.5, 63 and 100 Hz. : ‘

The rating method and the magnitude estimation method were applied .to those inter-
mittent-vibrations -in order to establish -an evaluation scale in recumbent subjects. The rating
scales  consisted. of five categories as. non-unpleasant, a little bit of unpléasant, - unplesant,
clearly ‘unpleasant -and ultimately unpleasant. ' In the magnitude estimation method, . the
vibration sensation level of.15 dB which. -meant the value. above the sensation threshoid
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obtained previously was determined as magnitude 100, The sub]ects evaluated the mter—
mittent vibration in magnitude from 10 to 1000 and replied verbally e

The rating experiments show that the scale ‘yalues-of the’ vibrations examined in I.oge-'
rithm against the vrbratiori’seneariop level indicate linear relation.without regard to the vibra-
tiorl freduerreiee. In the result's of the magnitude estimation experiments, the relatiorr between
the : magnitude .and the. vibration sensation level is. approximated by two connected lines
independently to the vibration frequencies. These results, however, are different to the
similar relation obtained in the sitting-and:standing postures in.the previous papers-though
the methods: were. different,. ‘ '

. The R-R interval in ECG and frequency components of 4, &, a, and ,8 in EEG were
observed before and after.offering the intermittent vibration (10-or 20.sec) to the recumbent
subjects by using a polygraph, active filters and a minicomputer. ‘The minicomputer drew
the graphs of the time distribtution of R-R interval and amplitude distribution of 4, 4, « and
B.components in the determined duration at-each observation. The observations were repeated
in 10 times at each frequency of the intermittent- vibration, of which: the time used was
about 40 min, Their, frequencres, then, were varred at 4, 8 16 31.5 and 63 Hz. The data
without feeding the mtermrttent vrbratlons were also observed inh trmes at each frequency
as the control data. Comparmg these dLstrLbutrons wrth and without the test vibrations, the
ratio of numbers of increase (shifting to right) or those of decrease (shifting io left) to 10
observations was calculated,

In the R-R mterval drstmbutmn, the J.ntermrttent v,tbratrons wrth 30 dB- m the sensatronl-
level indicate the decrease rate of 30 ,5 for the vrbranon frequencres from 8 to 63 Hz. In.
the EEG; ‘the sub]ects are c1a551ed mto the arousal group and the easﬂy sleepmg group durmg‘
the experiment.: ‘The’ former group Lndrcates noh-response in EEG frequency components. but
the latter group does the decrease in §, ¢, and « components in EEG for™ the intermitfent’
vibrations with 30 dB in the sensation level from & to.63 Hz.. . 'This fact means that-the:
vibration hinders to prornote sleep. ‘

Nattcmal Inshtute af Industrial Health, Nagao E-chome,
Tama ku, Kawasakt 214, ]apan o

Toshiruke MI WA‘,"Yoshz'ham YONEKAWA and Kazuio KANADA
Tlrreslloids: o:f:Pefcept‘ion_of Vibration in Recumbent Men '
The Jourm_zl of The Acoustical Society of America, 75(3), 1934

‘Summary The thresholds of perception of vibration by recumibent men is a significant
index:for the governmental agency concerned with regulation of vibration exposure, The
thresholds of percéption of continuous sinusoidal vibrations and single and muitiple bursts of:
sinusoidal vibrations in the horizontal and -vertical directions were investigated in recumbent
men. We found that the threshold curves, -as a-‘function of the frequeacy, had different
characteristics for vertical vibrations than for horizontal vibrations in the recumbent position.
The -threshold values for pulsed vibrations became smaller (easier to perceive) as the bursts
were elongated until saturatien occurred at 4-s duration: Threshold values for pulse duration
longer than 4.s were the same as those for continucus vibration. ‘This suggests the existence
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of temporal integration of sensation of vibrations as in psychoacoustics.

Department of Human Environmental Engineering, National Institute of Industrial Health,
21, Nagao, 6 Chome Tama-Ku, Kawasaki 214 Japan

Toshisuke MIWA*, Kiichi SUZUKI, Teiji KAWAGUCHI**, Yo KAWAKAMI,
Shinki OHTSU**% and Osaniy DATE*%#%%

Reduction of Grinder Vibration by Balancing
Ind, Health , 1984 ,22 , 5974

Summary Hand transmitted vibration generated by a grinder is considered to be
harmful to workers’ Lealth. It is found that balancing a grindstone can effectively attenuate
vibration when the magnitude and direction of unbalance can be properly adjusted by use of
a field balance detector. An effective automatic dynamic balancer consisting of a toroidal
metal tube containing a number of steel balls which can circulate smoothly has been devised

as a practical halancing device.

*  National Instituie of Industrial Health,
21-1 Nagao 6 Chome, Tama-ku Kawasaki, 214
* Uryu Co., 26-9-2 Kajima Higashinari-Ku Osaha,537
wkk Hitachi Koki, 1060 Takeda Katsuta, Tharagi,312
sk Nippon Preumatic Co., 5-11-4 Kajima Higashinari-Ku Osaka, 537
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