UNCLASSIFIED

432178
AD =

DEFENSE DOCUMENTATION CENTER

FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA

UNCLASSIFIED




NOTICE: Wher government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operstiorn, the U, 5.
Governmert thereby incurs no responsidbility, nor any
obligation whatsocever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the sald drawings, specifications, or other
data is not to be regaurded bty implication or other-
wise ag in any manner licensing the holder or uny
other persor or corporation, or corveying any rights
or permission to manufacture, use cr sell any
patented invention that may in any way be related
thereto.



VAR

Final REPORT ON

CONTRACT NO DA-=52-355]-FEC~36323

INCLUSIVE DATES__ #38' 1, 1562 gg  Jaly 31, 1963

SUBJECT OF INVESTIGATION

r 1

STUDIES OF RESPIRATORY DISEASES
DUz TO
AlR POLLUTION
IN
THE TOKYO-YOKOHAMA AXEA

RESPONSIBLE INVESTIGATOR

432178

r i
Dr. Tatsushi Ishizeki
Lecturer, University of Tokyo
School of Medicine
Tokyo, Japan
I_ y y P -_l

U.S. Army Research & Development Group (9852) (Far East)

Office of the Chief of Research and Development
United States Army
APO 343



DDC Avallability Notloe

Qualified requestors may obtain
coples of trhis report from DDC



Q3 I4ISSVIOND

133899
colivinawnsog
ELLEREN

£38 93-044
~198-26-t¥(Q :023100)

5 tq ‘asey

‘Y@ ‘0§00 ‘igd) 45

saudoTessg puUw
qoJeasdy Luway *S°p
gsusie] ‘1qezlgsy

CEY T I 451
£ro3esydsay 811l

$100] )9
sornyrod avy

ewq Ise
PWPYORO~0410]

qaidI18sSyYIOND

Qg 14I1SSYTOND

131030
gol1vInAmMI0Q
8803 jag

£28 98084
—L85-26~-yq 1o%4100)

@ ‘usey

‘vd ‘qa00 ‘(3 4

1sswdoTsadg pUe
goleesay Luay *g-p
Weasie] ‘r1yeziysy

saseasIq
L3ojvatdsay  :@TITYL

§129370
soynyiod ity

ey 5%
wueq0x0]-0510]

aaldIssyIomM

inq eale [-] B} SISRASIP SAL100215QO 4Aem J1fw jO
ad’0aPIoul pasealdUl OV SeM 839Q] 'UOTINLIISTOD
013J3T1® Qiis £1027QN6 puw siajows Joowe TITG
fyreTndyided pue wade -5 Jo dRos3 2arIT 873 UT
1s2q 310 seM 8209PYOUT SIq] ‘eade -1 OF JUWIaly
aiw ogm si109{qas oyl Joowe WOTIRITIIT 1v0lg1 PO
go013100uposd wainds poseasdur ‘3uigAnod TWOIYD
se gons swoldwis L303vxtdsal JO aduapPIITT PI
-SRIJLOUT BJ2M 848Q] °‘Te101 A} $ZRZ 239m sisfyeee
S131Syivis JOF pajatwqns sisafqng ‘1m0 patsawo
SBM ®OJR [-] DUV ®IJIP wlevdIYy 241 UI Laasns csew
‘sgauedep Foowe (ePW(is® -} L1IeIdodsa) susea
-s1p £s03RITdsal UOT1ATTed Jte 3jedyisasny cy

110421 palJIsseIOuy (£5698=-DFI~ L§9~36~Y( 2o ITON)

‘87ed ¢l soiqer ‘sayyr +d of ‘g9 T4y I8
-3g92ry [ 'L "oy 130dar TeOTy “Ijezigs] tgsasie}
£q °‘YyI4Y YHYHOXO0X-OL301 9HJL NI NOILQTITIOdL
41y 0L 300 S4SV3ISIA XYQLy¥1IdsS3¥ 40 SAIQAls

(Tedep) odyol Jo Li1yssaatap
Lrov arg av

+

1aq ®aJ® I~ Ul SUSTASIP SATIDRIISQO Aem Iie JO
a0EAPISNT POSEsION] O SEM 3JI(] UOITAITISNOD
2133077% ¢11a 5108fQDs puw siajows 2uowe g2rg
£1avTr0T13vd puw waze [-] jo dnosd 24A11®W 2§31 uj
182 31q SeM 3DUSPIOUT STl "edre -] GY BUTATY
alw ogx si1defqus oQi Zuowe WOTIRITILY 1€0Iq1 Que
gorionpoad weinds paswvaroumy ‘3dmrgdnos aimosyo
se ons swoidwis LI01vlTdsad JO @DUAPIOVT DI
~S¥3JIDUT 9JeM 849Y] °1®303 U} GZ8Z 9I9M SIsfwue
11871818 I0F palllwqns sioalqng 1m0 partiied
Sem ®OIW [-] puIv ®eJIe VIRATIN gy U} LaaIns ssew
‘sgouedep Zuowe (ewyise j-j L7yeioadsa) souve
-s1p A301%11dsal uoyiuyied Jte a1edyisaautg o

110493 PIIJISSRYONY (82898-DTd - 488~ 26~¥Q 10BIITOY)

‘5781 1 s81qel ‘sarit -d 0T ‘g9 Tap 18
-gaBay [ 1 "oy 1x10dad Tedly °TYeziysSy rgsusie]
4q 'va4V FHYHOXOX-GLIOL 3HI NI NOILO110d
IV Ol 804 SESVASIC X¥O0LviIdSdE 40 SALANIS

{sedep) ofxop Jo LiTsisatug
491 ATQ o

48 I4ISSYIOND

Ja1ma)
20119 3I3W00g
asmajag

€58 92094
- 1$8-36-YQ 1o®IIUO0D
"D 'Q ‘usep
V@ ‘aE0 ‘igd) do
10awdOTaA3([] PUR
goaeasay Loy *g'p
gsasie), ‘1XezIgsy
seseasiq
£301v2ydsay 913l

5103570

gorinyTod a1y
euy 5%

UETORO [ ~0L 0],

ggIJI8SYTI0M0

Q3 IIISSVIOND

28160)
TO1191LAUMDOg
asuagaq

€28 58024
-199-26-y(J 1°E®1180)

-o -Q .ﬂﬂﬂ’

‘v@ ‘@100 ‘() dp

1vawdoTaasaq puv
q23e3sdy Luway ‘g°g
gsnsie] ‘1yezigey

$3a5¥aE](
L£103w3tdsay BTLITI

8109139
zoplargod Ity

Wy 152
2WeqOY0[~04 0]

QaIJISSYIONG

18] ®ale j-] O} SasRISIP 24l31dBI1SG0 dem Jle JO
ad0apyou] pasealidnl O Sem 3134J ‘EOYIAITIETOD
DT2I8T1¥ Yiia 8102[q08 pow slalows Juowe gArq
£1aernopied puv walw f-] JO 4003 aalivm agy Ol
1884 314 seM 3DUSPYOUY €1q] ‘edde 7-} Ut BUrarg
alw oga s123{qus 2§31 Juowe TOLIEILIIY 1wOIQy poe
§oT1onposd weinds paseasdnu} ‘Suwigdnos dromolyd
¢ gots swordwls Lf101wrrdsal yo admapider pa
-SBAJIOUT 312M 8JOQY "[?101 UL GZEZ dIaM sisfymue
21318F31e35s JOJ Paliwqes s309fqug "i00 patraed
ST¥M WoJR -] Ppu® waJE ®IRITTN 991 UI Laalfs ssew
‘esauedef 3dvowe (wwqise [-] L71eloeds3) s3sva
~81p 4J03vitdsal WOTINITOd Jie 212311saall of

130daz patIIsSsRIO0) (8TE98-DUd~ L9~ B6-¥] 190 I1N0],)

*6yas pl saTqer °‘sayit -d ol ‘g9 Iup ig
~-293ny 7 ‘T oy 130dax Ieury IYezZj{s] TOSCLEIT)
dq 'vI4V VHVHOX0X-0130L #HL NI NOILOT104
dI¥ 0L 200 SYSYESIA X¥0LYHIdSEE 40 SIIQaAls

[uedep) ohxol JO L3fssaarog
L 91 ALQ Qv

1nq eale J-f U1 S3ASRASIP 2Al1dOnI1SQO LeMm Jie }O
adTapIouT paseaIdUT OU ETm 3Xaf] -UOT1UITISLED
OF333TTe J3is §109{q0S puw sIajows 3uoww gITQ
£7aeTnoy 1aed poe warw I~1 Jo dnosd aaryed agy ot
158431 SBM 220aPIOUY ®F{] “vaJe i~1 Tl 2miatl
3J% Oga s303fqns 293 Jvowe ROIIeILdJI 1v0Ig) pae
20T3190poad wajads paswaad0r ‘FuygInod didOIMD
se §ous swoldwAs L103vardsdd JO aduaplIaAl pa
~S2SI0UY SJamM 8803 (V101 U} GZ8Z Aiam SISLTeUe
F118TIRIS JOJ palifmqns muuonnow ‘100 patried
S¥A PIJUE -] paw we IV eledflN 971 ®I L£aalns soew
‘asaugdep JWowe (wwhise J-] L1vId3dsa) sases
~81p L103vr1dspl moTinyyod Jre 831e311s2A0T oyl

130daa PITJIEERIOUY (8F89€~DHI~ LG8~ 26~V 1221100))

'SFad $1 saiqer ‘salTly d ol ‘g9 Iop 1t
~398ay 1 ‘1 oy i1rodar TeUIy ‘TYBTIYS] IgSnsie]
49 'VIYV VHVHONOL-O01Y01 THL NI NOILOTIOd
4IV 0J 30Q SASYEISIQ IYQLVHILS3A4 40 SILaQls

(sedep) ofgor yo Li1ysraatup
L7 91 AlQ v



GZ I ISSYIOND

Tol 3968} fawumowotfag
20 pafpaw TRUIHIC]
so5eastp ST AATTY

Bugisy
soylngrod Ity

S301Ld 1808 \E
@ 14 ISSVIONG

Q2L ISSYIOND

901131000] LIwUowWotn g
20 {OTpaw Telialm]
saseasip d1dI311y

g sy
gorjnjrod Ity

540131355230
@A IZISSYIDNGD

‘{10q1ny)
‘$830301d Jeriwis 3110nb pojuasazd awas gfuoyy

‘BWY1S® j-] PAITED-08 af1 JO L113109 ag1 f1fa
SO[ 18T I31001egd 91qI3eduod paivesald wayy Jo susu
18¢ SP3I? 1TIAJ WOJF wBI® PIZITTIISAPUT SIQ1 o1
240w J1ag) Jajze ®waIe (-] UF PWYIS® S| IT8M3
p2dod4adp Ogn 636®D G LIRO B3aM 81841 STUITD
480 12 s3verivd S11wMise Jo S8520 LEZ Buowy

*ST3}40U0.Iq
2100140 pue wuM1Se (eIqIVOIq jO 33wl 8Y) pamdys
Teitrdsoy dwly 'g'p ez 1% vuise I-] Jo sase>
‘pury JIagio 871 g *au}iogniLiece O3 A1jaliisdos
q2rq 411medYJFCdTS 9ARY S103Tied DlrmUlsE 3T}
1087 81 J0O 2317ds U} ‘DaseaIDCY Sem vaiw 1-1 ot
saoafqos up augfroqoTLiade payfequy o3 Lirafyrysces
f103e11dsas vy} 20T3PYIA2 931C1J5D OO SBA CESLAE

*3oes) Lioavyyder IO TOJWIeg Sy GOC4q
-a170d 1iv 1vQ1 89apTAd 951 2473 S1TASal asajy
*£17ovded TR1TA KO @A¥] 031 Papual vorinyred
I1e Lavag O3 pasodia 81k OGM 512afqns Jo dnoad

‘{40910 §)
'S230107d JeTIWIg 9310b pajrasazrd swos g 3001

‘ewyise j-] pAI1ed-06 a1 Jo L11302 agy qiva
§01 181 J910208GD 81qY¥1vduoD painasald wagy jo evow
ifg §29IV JVINI WOIT BOIE POZITETIISAPCY SIQ3 O3
fAoW 318y JBYIIT BINE J-] U TUWGIST 1S] a¥aqy
p2doy243p OQa sased QI LU0 alar 832731 o1url
100 1% §310911%d JLIVBY ISV JO BASVD 482 3uowy

*ST3IQ200.IG
2100.(D pue wum isv TEIYOU0Iq Jo a3Bel 9Q3 PIMOYE

Tei1tdsoy Awiy -gep woeg 1v wugise I-1 30 sesed
‘pUeq Jay1o g1 UQ "eUFTOqTA18d% 01 Livararsuas
g3yg d13meayytudrs @aBy §173fred dpiwutyise e}
i58] 841 Jo 2311ds U ‘paswalduy gem walv -1 ut
§308[QuE U} auTOgITL£120% payequl o3 L1TAl1iSRes
Aro1va1dsal 39q3 92USPLAd 21TUTI AP OU SvM azaqy

*10edy £aojwrydaa JO7 Tajwaey sY woy:
-2110d 1Tv 3vQ] 85WaPIAd g1 84]3 s1TRS83 28a0]
"£11oeded Je11A MOY 8A®Yy 031 papiol gcotinrrcd
21v Laeag o1 pesodxa aJam ogM S3d3fqus Jo dno. 3

QB Id ISSVIOND

COT1D0R0y AfswtowoTany
aliolpaw Teoaalc]
S95%asIp J18Iatly

sy
motiatiod ity

S40L4d1¥082¢
Q314 ISSVIOND

Qa4 ISS¥IONA

U0 1930y LJemowoyay
AU EdTpaw Tealalu]
saseasip 21drayyy

g 18y
moynyiod Jry

S80L4T80S AL
@ IIISSVIOND

rgioginyy
‘5213014 JeTiwis 83teb pajmaesard awos qdnogy
‘ewf1s® I-] PITIO-08 3g1 Jo £11102 a1 gita
¥OT1ST 910830y 2> 9TQTvduoD paivasaxd wag) Jo swoa
1R¢ §°8I% [RILI WOIF WoJ® PIZITPrJLISAPU] S1Q1 O3
da0w JIBG1 I@3Je ®OIV j-] Ul BWQIS®W 1] 41341
padoT2A3p OQM 835%D QI LTUC aI3M 2J8F1 ITBITD
180 v sjgayied OfyeaN BV Jo s3seD LEY Buowy

"STiTgou0ag
2100242 puoe eWYiS® TeTqoU0iq Jo 33uvl a]) pamdq(s
Teitdsoy Lwiy "g°p ewezy 1v vuqive I-1 Io sased L
‘puwy 13710 8gQ3 TQ "9UITOq21£2190% 01 Li1ATiISuas
q3rq L130edyudys esaeq sizatied drimuyise jeqy
199 33 JO 817ds U ‘paswaidmT SeM vValw j-[ OT
s12a{qas uy acjyogdtLiaow payeqal 031 L1TAI11603§
£101va1d8al jvQl 30UAPTA® S1ITIFIP OA SwA ajaqg

*10wd 3 L£301B3Fd2a JOJ TRyWIRg §F UOLl)
-ay70d JT% 1vql 80UAPTA? oQ31 2472 €1I0Fal esag
*f£179vded Tv1la MO 24wy O3 Papual uvoY1aITO0E
11w Lavag 01 pasodxd BJIA ofa 83158[q2s yO dnoxd

.;hoauﬂﬂv
‘sarrldrd seyTwis Aynb peiuesasd awos gqiecqgy
‘e 1se (-] PATIEI-06 841 JO £31162 aqy fq1tw
S§2T1813830730090 81qT1eduoDd poiaasald wagy JO JWouU
ing S¥SJE TRINM WOLF B¢ PIZT]VILISAPCY SEQL O3
QA0 JI13AT) IA1Iv vILE I-~1 BT ®W{ls® 1R[] J1ag)
padorssdp Ogn B359D g A100 olam 8433 L QITD
470 1e¢ sisatjed oSrilewyise jo sased Ag7 Buowy

.nmwﬂauno.—a
STO0I4D PUB WY 15w 1e({0U0lq jO 23uvi ayy pamdye

191 ¥dsop dwiy g p wRzZ 1w vuise I-] Jo saswa 2
'paRy 33010 8ql 4 -auiToqITL132e 01 K3latrisuss
g3ty A730ed1FTU3Ts 24®g s10871vd O1iwylIse Q)
10%8) 841 JO 931ds U} ‘pasvaidsy SeM vIIW -] T}
8102{qQls o au}109o[4139v payequy 03 L3yajilsuas
Lro3vxydsat 1vQy 80UaDIAS SITLIFAP OF S alagy

*39%13 £203vstded 107 ajuwieq S} WOTy
-apiod IF® 1wQ1 IOWIPTAS Q1 2AT3 s3[Asaz asagy
"£112849d [9w1lL MOT 94®q 03 Papual wojiaryod
Ite £awaq 01 pasodxa Biam OYA sidafgus yo dnozd



Q3 I4ISSVIONN

39303y
BOT3TR1B3uN00g
38ud 3

£38 85-04d
= 1l96~26-yQ 12e3100)
"0 'Q ‘gsey,
‘Y@ Q920 “(34) 9o
1sawdoloadg puw
galeasay AWy ‘geq
1qsnsae] ‘1iesIOsY
saseasiqg
&10jes(dsey  Bl1t]

s1283Je
zotanylod a1y

ewq 1se
euivqoyor-ofyog

Q3 1dI1SSYTONRA

qaI1418SyY 10N

123087
GoIRITARIO]
EELES ]

§28 98084
= 149-26-¥Q 1°23130)
-o la hnm.ﬂh
‘va ‘a0 ‘) dn
18aWdoTaaR( pU¥
qoJeasay Luay °*S°q
1gsusye] ‘Tyeziysy
sageaslqg
Ligiviydsay  2T111]

s100F5J9
wolInT1o06 I%y

'WY 1S
WeqOX0-0LY0]

GAIJISSVICN

Al

Ang eade [~] U S@STISIP 2alldnI3sqOo Lem Iie JO
3002PIoUT POEESIDUY OC SEM 3JIDQ] 'UOTIRITIS0OD
21 2J37Te T1lh S139{qRrs pUw sxajows Juowe yIig
d11einorised pue wode [-] JO dnoad aalled agy ug
1s2g31Q SeM 3JWAPIOUT SIY] 'ealw -1 Ul Joyary
age ofa s3d9{qns oY) 2uowe WOFIRITIIT 1RO2{) Rae
uorianposd wainds paseassui ‘2xiglacd oivolgd
se gons swoidwis L30312x7YdSas JO ad2TaDPIOUT DI
~S¥PJIOU] 9JoM dIAQYy "TEICI U} GZRY 919M sISiyedr
911ST1VP1S J0) palltuqns sioafqrg 180 parzied
Sem maJtw [-] pue walw eiediiN aq) =i Leains sseuw
‘ssauede f 3TOWe (PWY1LISE WIH Ad11etoadsa) sases
-sTp Lx0lriTdses morinyrod Jte 21ed11S2AUT OF

130del pAYITESRTOUy (EZE9E-DRI~ L8986~V 10eI110])

872l I saiqel ‘soirr +d oI ‘g9 18 1€
-g93ny [ 1 'Oy 1r0dal TeUTy CIReZIRS] rgsuosie]
£9 ‘yaEY VHVHOXOA-0LI0l dHI NI NOILATIOL
§I¥ 01 800 SESYASIQ A¥OIyd1dSE¥ 40 SEICllS

{gedep) odjoy yo Liysrsateq

L7 9T ARQ av

+

1@q ®ale j-] U] S3STASIP IATIORI1SQO Avm aye jO
30T3PIoU] pasealdUY OU sSeA 239Y]  TOTINITISUOD
DF319T1I% G1ia s1d2[qes pue siaejows Juowe g itg
L1rernoyiaed pue wadw -] Jo 45033 2AI1PT B3 uf
159021 seM 82uapPIITWT SYTYL  eaze -1 UT Huiary
3J® oyms =10efqns 2g1 3uowe WOTIVITXIT IwOIQL U@
ao11o0posd waends paseasdur ‘Buigdncd s3so0iyd
se gons swoldwis LJo0ieitrdsal Jo antapyowy pa
~6E5.I0UY SJ8M dd8Y] °ITI01 UV §Z8 SIam sisiTvue
ST18T1%1S JOJ paitmuqns s1dalqng -3n0 pariswd
Ses RoJ® [-] pu® ®BaJe eled[TN o1 Or L2aIns suew
‘asauvdewp 3Towe (eWGise J-] Li1Teivadsa) saswa
-81p 4£101uv21dsas voriniiod Ite siedrissant o)

130da1 PaTFISERTIN( (§2898-0WI ~ L99-28-¥( 122 3100])

‘8yel p1 sa1qer ‘sayit +d or ‘g9 Inp Ig
~ge 3y [ Y 'oy irodol Tesigy IZezi{S] Igsasiel
L£q V34V VHVHOXIOL-0LJ0L 3HI NI NOILAOT10d
gIv 01 304 S3ASYESIA I¥OIvHILSEY J0O s3alqals

{vedep) odyor yo Lirsaaalng
L7191 ATQ av

Q3 I4ISSVIOND

Iaiuayn
8OTI3IBIW3WRIOJ
asuagag

€28 98~-034
~188-g6-¥q 1o=a1%0)

.2 a ‘ysey

‘Y& ‘0ad0 ‘{aa) do

16owdo1asdq] puUw
Yoseasey Lfuxy °g-q
igsusye] ‘1yezigs)

S2ERasi(
L3oiearidsal  @TIL

sicajja
zoyinyIod ATy

BlLY 3S°
Twegoxc-0Lx0]

g3 IZISSYIOND

Q3 I4ISSVIONG

za3ua)
U0T37TIBIUMIO(
asuajag

828 58014
=-189-26-yd 1°®J1T0)

"D *Q ‘usep

‘Va ‘0E00 ‘igd) 49

jeawdoyaaag pue
qoJessey fury °g- g
lgsasie] ‘Iyezi{s]

s885RasI(g
L101va1dsa)d @YV

§109132
uwoiieyiod Ity

BlUY 15%
PWEJOR0[~0LYOF

GAIAISSYIOND

*I

18q BaIT (-] @] SOSVISIP 2A1120I1SqO Aea ile JO
S203pIoU] pasendE] OU BTM 210Y] *BOIIDLTISCOD
D} 332TT® gijA S10a[q0s puw siajouws Joowe girg
L1aenoy 3aed pue vage -7 30 doosd satien agy Uy
152031 S°A AVUIPIONY ST§] 'eale J-L 81 durary
a2% ogm sioafqus aq3: Buowe BOIIBITII! 120JQ3 REE
uolouposd wainds paseeaduy ‘3uigdneo ormolgd
s® gong swoldwle £30192T1dsal JO 3d2TapIsuUT pa
~ER3IIAT 3lom BI8Q) "IVIOI U} §28Z 233A sisieve
213871218 107 pailtiwgns s103f{qlg 100 pariled
SBeM @3dr -] PE¥ waJw e1ediTyN 301 Ul Loalns ssew
‘esapedep docwe (ewgilse J-f LA1[eioadss) s3sva
~-s1p 4£J03821ds5es WOTIBTTOL Jie a1edr1saall o]

150082 patzIsswITY (§FEIE-DHL ~ L89-26~-Y( 210”I100])

‘8794 p[ satqel ‘sayiy -d pl ‘g9 Inp it
-g9 20y [ ‘T ‘oy 120483 TROTy “rYeZ[§sS] IGEns1g]
4q °'yRYY YWVHONOI-0Z30L IHL NI NOLIOTT0d

dIV OL 300 SESYISIQ 1¥80lvaidsad 40 SEIqnis
{sedep) oLixol Jo Lilsdaatog

L7 9T ATQ ay

1uq ®33® F-] LT SaseasIp 2Al1d0I11sq0 Lem Jlw JO
aomaproul pasealdU] OU seM 31ag] 'BOILIDIT1ISUOD
S} 2I2]1e Qilh B1d8[qls puUe si1ajows 3Toww gArq
£7rernorised pow vaze -] Jo 4003 24arjEm agl Uy
15ag 31 Sem 900aP{OEY GTQ] resle J-] St Jui.iy
8I®w OQm 5109{qas g1 Anoum UWOTIPIIIIT 190X} paw
Tor3vtposd wnnds paseardnr ‘Juigleos »ioolga
s 700§ swoidwds LI01ea7dsas JO asmapioar pa
~§RIIDTT 3J8M BJIBYT *[v10) Tf GZRZ dIoM sisiyrog
9131811%18 10} Ppelijwqgns si1da{qny  -300 partsdeo
SEA B3UR »lw pue vaJe vledIrN 9Q1 U! Laasrns ssww
‘ssangdep dvowe (ewqise [-] L1Teidadsa) saswa
-s1p £i03eardspa nodunﬁﬂo% J1e 91231153487 OJ

110423 Pa1JIssRINY (§3EPE-D2d- 189~ 26-YO 12011T0])

'SI8J pI s8Tqel ‘'saiT1l "d 0t ‘g9 T0p IE
-zaday [ 'Y ‘oy 130dadl TeULy ‘tReZIYS] LgsusIv]
Aq °y3yy VHVHOICI-0LI0L BHI NI NOILDTIOd
JIVv Ol 500 s8SvasS[d Xd0Lv¥IdS3Zd 40 SdFLlqals

(uvdep) ofxoy o Liyedaarng
L1 91 ARQ ay



GRILISSYIOND

©OY 2603 faevywolng
2a TIIpow TvOISIT]
soseasip >rdrayyy
T I8y

sorInyTod 3ty

S20id1adsaa
G I4ISSVIOND

Qg 12 ISSYIoOND

001 1000) favvoworsy
8u{dIpaw TeUJBIO]
saseastp 21Ty

g ISy
gorInyIod Ity

S80Ld14083a
@ IJISSVIOND

“{I0q3ny,
‘saIn3idrd reytwys 31inb pejuesasird awos g 3nogy
‘emyise -] pITLEO~-08 B(3 yO £11318a 241 4iim
$011s13910vI%]D aTql1vdwoD paiuadsasd wagy JO 3ucy
ilg STaSe TVINL WOIF waJIVY PIZTTEIIISAPIT SI1 0
2aqu 11893 laije ®AA® [-] U} WYIS® 1S] ITaQ3
padoy24dp ogn sases gp LJuo aiam 23891 OoTUITD
300 3% siwatiwd SriTuyise JO ®SseS LEZ Suouy

“81114oR0uqg
21noIqd pUe Bug3sS® [eT{dUCIQ JOo a3nwl 2g] PamOgsE
Teivdsoy fway *g°p ewwg v eugiIse I~1 JO sased L
‘piey 19510 843 Y ‘aujjogoiiiece o) £11a11185038
7319 ATi0eoi3TedTs aswy s10aiied oy1jewyise jegy
1007 841 JO 917148 T ‘pIswaJidUl SeM valy 1-I &%
s109{qns €y aT(T0g214L120¢ PBTYqI O3 A1TAILSUHS
41012274591 1vQ1 20UADPTAa 21TUISAp OO SBA araqy

*19%31 L301wajdes 207 aJuwiey s WOl
~R7T0d X1® 3vq3 2oUePA@ 841 BAT3 siTusAl asag
‘£11oeded [®1}4 AOY 84%Y 01 PapTal moiRYTOd
1ie davey 01 pamodre aiem oga s3dafqns 7o dros3

*{10q30y)
‘803012t d IeTTWIs a1inb poeimeseid suwos q3noqy

‘eWyise -5 PaTIe0-0s o) 30 411302 agl qita
§2} 18T 18300240 37Q13Rdu0d pajuasald wWagy 30 ewon
30q SBAIR TBIAJ WOJT waIw PAZIIETIISAPE] SIg1 O)
SAOW JII8Q1 1831J¥ wAJle [-j U wwgisv 1s] Itagy
P2doY249p O%4 835vD g LIUC BIam a2y} 21 8IT D
180 1% §103T31%d Jllewqis® JO SaseD 4EE 3nowy

‘$13TgouU0ay
J1001gD puUw ®uUM 1§¥ TeIgovOIq JO 2duwy 341 pamogs
Teitdsoy Lwiy -g'n wawy 12 sugise 1-1 30 sased |
‘PURY 15710 343 UG 'aWITO92TL183% 01 £31ATiISSas
q3ry A138wd3Yadye esey si1zafied dLiBWyIsSe 1eQ)
198 341 JO #311de WY ‘paseaidTY Sem BIIY i-I oy
s3dafqns uy euwjrogoTdiave paTequy o3 L11arirsmas
S301m2tdsar vyl 23UapTAa B} JUTISP OU sum asaqy

*1oes] £101wa1dss 107 njwiwy Sy wOY3
-n770d J1v jwQ] 20UapPTAs 2f3 2a1d siTnses Isayqy
‘£31yoeded Te1FA MO[ 24%] 03 papual gotrIRiiod
JIT% faeay 01 pasodxs ajdM ofm sidafqns Jo dnoa3}

QI T4 ISSYIONO

BoTneny Lavgoworng
QU Ppa TRUIIIO]
S35easTP 2121371V

wwyisy
gofinyrod 3ty

S40LdIg085Q
@ I4ISSYIONA

Qa4 ISSYIOND

401 30uaj £IPUOWOTD Y
S0 Ydjpaw Teulalm]
€9858asTp o1 MATLY

Wi 15y
motanyiod ity

SI0L4TADS 2Q

G LA ISSYIONA

‘{10910 Y)
"88381014 IWTIWIE @3}wb paivasard awos g3nog:
‘eugiS® [-] PATI®d-08 8¢1 JO £171Ua atji JITA
§21161 J810%10G) SIQT1wdwoo palzasatd WAyl JO auws
310G SEILIT [BILI WOXY eIV PITETTTIISAPST sSIgi 03
240U JY8G1 JB3JP VIR [-] OT BwWiIS® 1S[ J1aQ1
padoTaaap oqm $38®D QI LU0 ssom 233Q1 OTOITD
100 3% s10eYyled D[IVOMiISE JO s°sed LEF 3oy

"SL1TQ20044
0T80X0) pUw Pum 1SV TeTYDUOIQ JO 33Q®l ag) pamoqs
Teitdsoy fwiy ‘g wwez 1w vuglse j- 3O sesed
‘pueq J8910 8y3 UG "BUITOYDTL1ed% 01 L3TATITSEAS
q31q £13ve0ry1UdTS 24wy S103T1vd S1IWWY1ISE je(l
1087 931 10 311ds T} ‘pasveIdUl SeM wasw [-[ 0%
§1202{qas uy aujloyo1iiave payequy 031 L1fA[3IStTas
£103vI1dsas 18Y1 30USDTA3 A1ICTJIPON swm alaqy

‘10wly £10319a1dea 10; oJuwaeq € COY3
-07104 31e 19Q1 9JUSPIAG 2931 2A}3 S1TRSAr asagy
*£33o%ded T¥ila MO] @A®f O3 papunal uworiuytod
It Lavaq 01 pasodyd altom oQa s12afqus Jo dnosl

"idoqinyg)
“$210121d reltwis 2311ab paiussaird awos g3nons
‘enylse [-f paTIeo-0% 83 ;O £31}1U3 a7} qitn
SOY 151 331003eq0 ATq11vdwon plivnasadd wWaYl JO 2u0U
10q Seale 1BINI WOl evaJe P3ZITeT1180P0Y G113 G
da0W J1373 13339 wede [-] UF Rwqisw 18] I13G1
podo7a4ap OgM s38eD g AIUO asenm @3agy dymr>
100 3® s109i31vd STiewUis® JO S38RD L7 Jzowy

‘SY1Tgd004q
SN0 pue Pug ISV [RTEOUOIQ JO 23U®) ag) PamOgS
Te1tdsoy dway *g°p wwRE 12 TWQIse [-] JO sasea L
‘pung 18430 943 T -auptogiidiadw o1 {yraritscas
q31g £71TedT3Tude aaeq s31%o1ied Aliswyglise 1eqly
1087 943 JO 9131ds W[ ‘pasvaiIUY SeM wase I-L 2t
810a{qus 13 amyroqo1{139% patequy o3 LitaTyisuas
£x03e17d5a3 183 AOUAP[A® 31 [0TLap OC Sva a13g )

s3owsq £303estdai 107 yaFwivg st voy)
~uTted i¥e 1BQl 9O0APTAd oY1 saTd Si1TO&aI agagy
*£115edeD Te1la MOl eAwq| O3 papuay uotfiarioed
Jtw L4awaq 01 pasodxe esam Oa 533a{qDs Jo dnozl



D=I-5-T-l-I-R-§-T-I-0-1

The cdistributicn ol this report as made by ISA RD Cp (FR)
is as foilows:

Army Research Gffice, 3CL5 Colurmbia Pike Arlington, ()
Virecinia., 22204. ATT: Chief, Research Prorrams 0Office

Army Atllache, American Tmbassy, Tokyo, capan (1)

7. S. Arny ledical Research and Development Command, (k)

vashington, D. C. 20315

Defense Documentation Center, Cameron Station, (30}
Alexandria, Yirpginin, ATT': TISTIA-2

S

Office of Primary Scientific Liaison (

O0flices of Sciertific Cornizance (1)
Chief, Medical Research Branch, Research Division,
U.5, Army Medical Research & Development Command
Iffice of ths Surgeon General
ATIN: Lt Col D. L. Howie
Room 2526, lain Navy Bldg
vashington, D. C. 20&5



STUDIES OF RESPIRATORY DISEASES
DUE TO
AIR POLLUTION
IN

THE TCKYO-YCKOHAMA AREA

Dr. Tatsushi Ishizaki
Lecturer, Unlversity of Tokyo
Scheel of Medicine

Tokyo, Japan



Abstrret

o investigete cir pollution respirstoxy discrses ( especirlly
TeY ostume ) ruong Jrpinesce, neno survey in the aligete rrce rad
LeY 1 Xes Weo crrricd out.e subjects subaltted for strtistic :nrlysic
were 2829 in totil. Tucre werd incresned ineidone. of respiyrtery
syuptoms such o chronit cougning, incrorscd sputun production snd
throc t ixritotion woor, the gubjocts wao ere living in 1=Y rxor.
fuis incidonec wil higucut ino the protive group of T=¥ :iro- rud
prriicul: rly uigh rwoony, wiokor: mnd subjoets with rllergic consti-
tution. There woeie no inercrsed incidence of rir wiry obutructiwv
dicoroogs in I=Y cror but grouy of subjoets wWio wird CxpoLeG to
hervy 2ir pollution tcnded to brve lov vitrl cepreity. Theoo
resulte _ive tuc wvidence thurt ~ir pollution is urruful for
rsoir toxy troct.

iy were 1o definite cvidene. bt rospirrtory sincitivity
to inbe: led rectylenoline in zubjoets in =Y rror wro Anero: Liod,
inopite of the fret G b cothm tic pr tlents bieve significsntly adgh
sensitivity to rcctylenolinc. o b Gthor bend, 7 e oo, of U-Y
sotinnr 1t L UebeAiviuy Dospitsl chowed tue rrago of bronchigl
rotule cnd chironic broncaitid.

fuon,, 237 oot 04 ¢ tuw tdce potianty st our clindce thiore wen
cilly 1Y ¢rive waw developid Gutir 1ot onsi t @f ¢otune dn T-Y orce
c£8cr tuddr wove to tuds drductriclizcd cra: fyon rursl cpor o but
O Of fhoi proscinticd cowyr bible chiryr etoristice with: fhic wntity
el th.. so=-crlled I=d r:thuer, though sonic proscate: cuite sinilrr
pleturce.



Studies Of Respiratory Diseases Bue To
Air Pollution In The Tokyc-Yokehama Area

Environmental atrcspheric conditions have bhsen considered as importent
contributing factors in the rathogenesis of respiratory diseases b¥ many
authors(1-11), Since the revort of Tokyo-Vokoheme asthma in 1954(1), the
name has become oulte nopular among U.S. Military nersenncl, assuming air
nollution in this perticular area as a contributing factor. Nevertheless,
tho exlstence of such specific resniratory ailmont smong Jamensse people
has been guestioned by most Japanese thysicians, though adeitting that air
nollution is harmful te the respiratory system as reportsd by many authors(2-4) .
Tt should be noted that the Tokyo-Yokohamz area (T-Y area) is an industrialized
aresa, fronting on & bay and enclosed by hills and bluffs, mroviding an ideal
condition for smeg formation and retention, end air pollution has lately be-
come a great industrial as well as a medical vroblem. Consequently; the aim
of our study is to investigate how highly and in what incidences respiratory
system has been affected by air pollution in T-Y area, and to explore the
possibility of existence of T-Y nsthme among the Japesnese nopulation.

Therefore a comparative mass survey in twe arsas, nanely Niigata and T-Y
areas; vere carried cut and asthmatic subjects who visited our clinic were
studied to find a case of the so-called T-Y asthma amons thenm.

HMaterial and M=thod
Mass Survey:

Worker in the branch factorics of an eil compeny and a easting factory were
chosen for this siudy. The factories of this oil commany were located in
Kashivazaki, Niigata, Yokohama, and Kewasaki. Kashiwazaki and Niigata
(Wiigata area) are situated morce than one hundred and fifty miles from Tokyo,
beyond the Kanto nlain and facing the Japan Sea, and their nopulation is about
130,000 and 330,000 resvectively (Fig. l). Because this erea is not industria-
lized and because the tyne of work »nd enviromentael condition in the factories
in both areas are similar it was thought to be a good comtrol. Many workers
(anproximately 34%) other than thes natives of 7-Y area in the Yokohsama and
Kawaseki factorics in this narticular oil cempamy are from the Niigata area
for the following histerical reesons: oil was first found in the Viigata
plain in Jaran and the first oil factory in Jdoban wes constructed in Kashiwazaki.
The factories in Yokohame and Kawasaki are locatod in the industriczlized erea.
The casting factory is loceted in the centor ¢’ the most smoky industrialized
area of Kowasaki and this is the reason why this comnany vas selected as the
subject.

Questionnaires including age, height, weight, birthplace, nresent address,
length of stay in 7-Y area, fanily history f asthma and 21lergy, past history,
smoking habit, chronic resmiratery symptons such as soutum oroduction, threat
irritation, coughing and shortness of breath, =ffect of change in place of
residence uron resviratory symntoms ste. were handed to esch subject vrior to
routine rhysical and roentgenologic examinaticns and -ulmonary function test
with en accommanying instruction sheet and explanation on how %o fill in the
questionnaire. On the day of exsamination, exch subject was asked the same
questions to check the accuraey of their enswers,

1



Forced expiratory volume (FEV) wag determined with 13.5 liter Henedlet-Roth
respirometer using 1920 mm per minute drum speed with each subject to find eir
way obstructivz changes.

Chest X-rays werec reviswed and subjects (anoroximately 107 of totel cases)
with orevious chest opneratiuns, injuri s and organic pulmcnary dissases con-
sidered due to causes other than air nollutlon were excluded.

In addition; those who have mcved from T-Y ares to rural areas or vice
versa nora than once were excluded to mzke statistic analysis simoler.

Female subjects were alsce sxcluded from the stetistic enalysis mainly be-
cause their number were few and because the majority of cases find it diffi-
cult to perform foreed exniration. Subseguently, the subjects numbered 473
in the Niigata-srea and 1463 in T-Y area in the case of the oil comvany, and
839 1in the casa of the casting comvany in Xawansaki. Their ags ranged fron 15
to 58.

Subjects in T-Y ares werc divided into 2 major grouns. Subjects who were
born and raised in T-Y aros were classified as the native grourn and subjects
vho were born in areas other than T-Y arca and moved intc T-Y area as the non-
native sroun. This groun was further divided into 3 grouns, nomsly, subjocts
who had been in thc avea lcss than 5 years wers called grouvn I, subjects liv-
ing there for from 5 %o 10 years groun TI, and subjects 1living there over 10

¥Sars group 7.

These groups were compared with onch cthor. Since the casting factory
oresents special cheracteoristics in the mwint of difference in the tyve of
vork and high incidence of nnaumoconicsis due to meotal dust (25%), the oil
factories and casting factory grours werc comparad scosrately but subjects
in the liigate arce were used as control in both grouwns.

Resviratery symntoms were comparsd betwsen the Niigata arce and T-Y area,
as a whole end alse from the aspect of smoking habit and “llﬂrpic constitution.
Ratio of the actual vital capacity to normal vredicted value fur Janenese male
for his 2ge and height was calculated 1n c*cu subject and the mcan values were
commared in each age groun by t-test. teprated orobability curves were drawn
to see the deviation of vital capacluy in sack groun. Aalso, the values of

FEV1/FEV, x 10C were commred in each age group.

Tn the Kewasaki factory of the oil company 500 ug of acetylcholine was.
inhaled by 140 subjects, 10C0 ug by 517 subjects, and 2000 ug by 146 subjects.
"By waes determined befors and 5 ninutes after acetylcholine inhalation to see
air way obstructive changes. When FEVy decreased more than 10 per cent, it
was considered to be pesitive.

™e study was carried out between Cet. 1, 1962, end Deec. 20, 1962, the
nariod vhen incidence of bronchial asthme uscé to be in the highest in the
year,

Investigation tc find o case of T-V asthme from asthmatic matients at our
clinie:



Charts of 237 cases of asthnatic patients et our clinic yers carefully
reviewed to find a typical case of the so-called T-Y asthnal5-7) which is
characterized by the following veints: tha onset of asthma starts after
moving inte T~Y areas hardly no significant response te bronchodilator; marked

osponse after separation from T-Y area in the carly stagoes; gquite rapid
»ogression of respiratory capacity toward severc emphysome, otec. Their zgo
ranged from & to 65 years of age. Some of thom were subjected to G0 diffu-
sion study by single breath technique. Two ¢f thom Initiated their asthmatic
attacks after moving inte T-Y areca and they have gquite similar history with
the so=called T-Y astima.

An aqueous solution of acetylcholine wes prepar
starting at 100,000 ug/cc down to & ug/ce. Siarting ai
and graduelly increasing, 0.5 cc of acetylcholine sceluticn was inhaled bty the
subjeet until FEVy decreased by morc Shan 15 por cont of criginal FiVy. The
amount of acetylcholine at this point was rosarded as thc threshold of res-
niretory tract to =2cetylcholine. In order tc scc ths nestylcholine threshold

in various respiratery discoscs, the sbudy was porformad on 99 cases of rsth-
ratic patients, 6 cases of chronic bronchitis (only chronic cough and no
paroxysmal attack of wheczing and shertness of ovreath), 7 cases of heavy smokers
(more then 3¢ cigerctts 2 dny ond mere then X0 smoking ycer) end A cases of
nornmal subjects. Same study was 2lse carried out in 7 coses of the so-called
T-¥ asthma 2t T.5. Zama Aray Nospital located in Zama, Japon with the co-
operagtion of Lt. Col. Phclens and Maj. Spotnitz.

[A 3]

4 in double fol dilutions
at the weakest strength

Mass survey: Numbor of subjects, mean velue of age, incidence of smokers,
meam smoking yoars, cote. -ro listed In Teble 1. Therc were increased incl-
dences of shortnoss of hreath, chronie throat irritation, coughing and sputum
peoduction among the native group of T-Y eras and non-netive croun in compari-
son with the Niigate ares (Tables 2, 2). This bocams morz acvneront with ad-
vancod age groups and especially marked in older age group of natives in T-Y
area. ihen each groun was subdivided into smcking and non-smeking groups
and also into aroups with allergic constitution (including allergic family
history) and with non-allergic, these incidences wers higher in the smoking
aroup and in the allergic group (Tables 2, 3).

In comparison of mean values of ratico of vital capacity to normal predicted
value in each age group; therce werc ro sipgnificant difforonce in cach age group
except in older age groups whore vitsl camacity tended to be lower in the T-Y
area groups than the native group of Niigata area. Subjscts of casting company
generally showed lower value of vital capacity than the native oil facboriss
sroup in the Miigatz arsa (Table 4). This fret was clearly shown by intograted
probability curvs (Flgure 2). Rotio betwsar 'nc sceond foreed exniratory
volume (FEV]) and tctal forced exviretory volume (FEV,) was classified in cach
group as shoun in Table 5,

As the value between 78 and 83 of ?EV]_/F‘EVG x 160 wera occasionally ob-
served in the subjects whose vital cepacity werce far above 5,000 cc, it was
thought to be more reasonable to consider air way obstructive changes when
F2V1/FEVs x 100 was logs thanm 78 in some cases. It was, however, arbitrerily



put 80% as to be the border of normal range in this rsport.

FEVy/FEV, showed progressive decrease with advancing age and this trend
was quite avparent in the native grouvo of T-Y area (Figurc 3}.

Incidences of subjects with resoiratory symptoms werc quite high among the
subjects with reduced FEVy/FEV, but there wsre considerable number of subjects
with reduced FEV]/FEV, but without any resviratory syrptoms (Table 6).

In the acetylcholine inhalation study, 2 out of 140 subjects (1e4%) showed
a significent raduction of FEVy, after 500 ug of acetylcheline inhalation,
18 cut of 517 (3.5%) after 1,000 ug and 5 out of 146 (3.4%) after 2,000 ug.
Out of these 25 cases, 5 had subjective symptoms related to the chronic res-
piratory diseases such as chronic coughing, threoat irritation, increascd
sputum vroduction and shortness of breath. Nine had bronchial asthma or
urticaria in the past (Table 7).

Study at our clinie:

Bronchial threshold to acetylcholine of almast all of the asthmatic patients
were below 1563 ug mostly below 390 ug (Figure 4). In normal subjects, it was
much higher, though most of them developed irritation of throst and coughing.
Chronic bronchitis ranged between asthmatic patients and nomal subjects, and
heavy smokers were mostly identical with normal subjscts. The 7 cases of
T-Y ssthma came in the same range as chronlc bronchitis and bronchial asthma.

There wers only 15 cases vwhich had daveloned their synntoms within the
vast 15 years definitely after thelr move to T-Y arca, among 237 asthmatic
patients vho visited our clinic in the past two years, three out of those 15
cases showed positive provocative test with inhalation of allergen (house dust
extract in this study), 8 showed good response to bronchedilater, 2 mresented
increased bleod 20sinorhile and 2 showed no significant improvement after mov-
ing out from T-Y area (Table ). CO diffusion werc mostly within normal range
in asthmatic natients including 2 cases whosc asthmectic symotoms sbtarted short-
1y aftor their nove to T-Y area.

Caso revort: Case 1. (Teble 9)

The 1st case is a 28-yzar-old Japanese msle whe was born in Kagoshima.

it the end of January 1960, he csmz to Tokyo. He was perfectly well until
Sept., 1960, at which time ha developed consistent coughing in the night
and early morning -- cspecially at the time of getting up. No sputum
production, no dyspnoea, no rhinorrhee at that timo. This coughing
gradually subsided in 2 to 3 weeks 2nd he was anvarently wsll until Hay
1961, when hs develoved coughing as before. This time, he had rhincrrhea
and also noted mild whoezing occasionally and shoruness of breath twice

in the night but all of these gymotoms were not severc enough to seek
medical attention and subsided within fow wecks. At the end of September,
he developed the same symotoms but to a gseverer degree. He sufforad short-
ness of breath and dlagnosis of bronchiz] esthma was made. He was treated
with bronchodilator, antibiotic, steroid, etc., but his response was not




quite satisfactory and visited our clinic. He had no previcus history of
asthma or allergy. Fsmily history did not reveanl any allergy eithor.
Laboratory studies showed that WBC was 7,750 with 14% of eosinophil.

Skin test was positive to house dust extract, ete.. Inhalative provocation
test of houss dust was strongly positives.

He was treated with house dust hyposensitization, steroids, antibilotics
and various bronchodilators but his response wes not quite satisfactory
though able to got temporary relicf by inhalaticn of bronchodilator or
intravenous amincphylline injection. Since fall of 1961, he had almost
congtant wheezing and shortness of breath eggrevatad by attack. His
agthmatic condition was worse between September and March, especially
during night and early morning. In January 1963, he moved from T-Y area
and went to Kegoshima, his native land, according to our recommendatlon and
stayed thers for 3 months but he ceme back and stated that his condition
wag about the same in Kagoshima. Shortly after he cane back, he developed
spontanecus yneumathorax from which he recovered uneventfully in a few weeks.
During that tima, he stated that he felt fairly well.

Case 2. {Table 7)

A& 29~year-old Japanesc mele who was born in Sakhalin moved to the Japan-
2so honeland after the war. In 1955 he come to Tokyo and moved to Kawasaki
in 1957. He was perfectly well until May of 1961 when he developed a hack-
ing cough which lasted for 1 wesk followed by tightness of chest. He was
hospitalized for 3 weeks from June lst. These symntoms recurred In the
fall with a severer degroe of dyspnoea. He was hospitnlized for 2 months
(October and Novamber). During that timc, his symptoms were worse betwsen
10 o'clock at night and 5 o'elock in the morning. He was referred to cur
clinic shortly after his discharge. He had no family history of allergye.
A1l allergic skin tests were negative. He responded to ordinary oral and
inhalative bronchodilator fairly well. He was treated with aurothioglucose
(Solganal B) injection in addition to steroids and to ordinary antissthmatic
drugs. His response was satisfactory and no medication was needed after few
months except occasional incidences when he takes oral bronchodilaters but
no steroids. Aurothioglucese injection wes kept woskly until 40 injections
wore completed and he is now taking it once in 3 wesks. In the meantims
he moved out from T-Y area for business reasons and was apparently well.

In March 1973, he came to Kawmseki to visit our clinic and exverienced
rather sevora astmatic attack early the next morning which was controlled
by bronchodilator. He stated that it was an attack few months free from
asthma. He stayed there two more days bubt without any more rscurrence of
symptoms.

Cagse 3. (Table 7)

A 19 year old female who was born in Tokyc, moved to Fului at the age
of 2 and came back to Tokyo at the age of 13. She was apparently well
until age of 15, when she was working in pharmaceutical compsny and ex-
perienced an acute onset of shortness of breath right after she smelled
pyridin odor which svreaded by the damege of an gas exhauster. For few



months afber this episode, she experienced shortnass of breath whenever

she was exposed to pyridin odor. In January 1962, she developed rather
sovere status asthmatics following cold. Since that time she has had rather
frequent attack of shortness of breath and wheezing. OShe was referred to
our clinic in Januery 1963. There were no family history of ellergy or
asthma. Her skin tests for various antigen were entirely negative. Bleod
counts and sputum examinaticn were non contributory.

Dlscussion

There have been considerable number of reports concerning unfaverable
affect of a}r pollutants (including physical and chemical) upon respiratory sy
systenm 8-11 Increased incidences of subjective resviratory symotoms in
T-Y area can be caused not only by air pellutants in this particular indusi-
rial area, but many other pogsible causes, such as different climeste, nutri~
tion, housing condition, economical situation, ste. have to be considered.

It ssems, however; most plausible to conclude that these symptoms were mainly
due to industrial air pollutants as the main differences between ths two arces
which affect respiratory systam seems to be industrial air pollution. It is
guite interssting to note that such respiratory systems were mors predominant
anong the subjects with smoking habit and the subjects with allergic constitu-
tion. This is, in a way, imr keeping with the finding at Zama Army Hospital
vhere they stated that tha so-called T-Y asthma was particularly observed
among heavy-smokers.

From Table 4 and Fig. 2, it is avparcnt that when subject stayed in T-Y
area long enough, thelr vital capacity tends to become lower and this is
clearly observed in the casting company where cases of pneumoconiosis have
been observed. Tncidences of decreased FEV3/FEV, (less than 80%) were higher
in older native groups of T-Y area btut no such tendency was seen in non-native
groups in comparison with the Niigata grouvs. Inecldences of respiratory symp-
toms are higher in reduced FEV}/FEV, group. From these results it can be con-
cluded that polluted air is harmful for respiratory system not only as the
cause of respirgtory symptoms but alse as the cause of reduction of wvital
capacity. In spite of the possibility of cxistence of the so-called T-Y asthma
ameng Japanese, however, ve failed to find even g single case whose symotoms
are conpatible with it in this mass survey.

Mmong 237 asthmatic patients who visited our clinie, only 15 cases developed
their onset of asthma in the past 15 years after their wmove to T-Y area. Sume
of them presented a generally gimilar picture with tho so-called T-Y asthma
but they have certaln different characteristics as shown in Table 8. 1In
other words, some of them showed obvious allergic basig for their asthms,
some of them responded to bronchcdilator quite well, some experiencad no
significant imnrovement even vhen they moved from T-Y area. The three cases
reported as examples presented certain similarity with T-Y asthma but exhibited
considerable differences. For instance; inhalation of house dust extract did
rrovoke severe asthmatic attack in Case 1. Therefore it 1s quits certain that
one of the major causes of his asthma is house dust, though there could very
well be other causes of his agsthma, Case 2 responded to bronchodilator quite
woll.,



Because of the limited number of cases studied in our mass survey end
as thmatic patients in ocur clinic, we can not make a definite statement. It
is, however, quite obvious that the incidence of a typleal case of so-called
T-Y asthma among Japanese would be extremely low as to be almost non-existent.
We are, however, not trying to state that air mollution hes nothing to do with
bronchial asthma. There have been already many reports confirming that air
pollution has harmful effeets upon bronchial asthma and we oursslves observed
some cases whose first attack wers provoked by strong chemical odors (Case 3)
and also a considerable number of asthmatic patients whose respiratory symp-
toms were aggravated by smoke, fumes, or chemical odors, or simply by moving
into T-Y area. On the other hand, soms asthmetic patients felt better, though
only for & short veriod of time, when moved to T-Y ares from rural areas.
It is conceivable that some cases could have never developed asthmatic condi-
tions if they were living out of T-Y area but it is hard for us to conceive
that air pollution will wroduce asthnatic attack in a short veriod in the sub-
jects who had no constitutional disposition or no hyversensitivity of bron-
chial tree. We currently obscrved that we made guinea vigs inhale 50 - 100
p.pems of 802 for 3C minutes every other day for 7 times, the respiratory tract
bacame more sensitive to acetylcholine observed by bodypletysmography. And
low concentration of acetylcholine inhalation produced respiratory distress to
the guinea pigs easily. This boeame more obvious right after inhalation of
S0o (Fig. 5}, In these animal exveriments, excsedingly high concentration of
505 was used. Therefore it may not be feasible to apply this exverimental
result to human beings as it is. From this result, however, it is theoretical-
1y possible for them to have decreased acstylcholine threshold of respiratory
tract vhen the subjects were exposed to heavily polluted air, though this
seemed to be not the case in clgarette smoking.

From acetylcholine inhalation study of 803 subjects in Kawasaki, it was
noted that there are a few subjects whose respiratory tracts ars more sensi-
tive than most of normal subjects even without having resviratory symptoms.

It is not quite certain, however, vwhether they are sensitive to acetylcholine

as the result of respiratory damege due to air pollution in T-Y area or as the
result of allergic hyversensitization. There is alse another possibility that
they are congenitally hypersensitive to acstylcholine. Unfortunately we did
not carry out the same study in rural aress and we can not go beyond this
postulation at this time. Anyhow we are postuleting that such subjects could
bs the one who would develop clinical respiratory symotoms, especlally ildentical
with a sthmatic symptoms, in the future, if they are expused long encugh to
chemical or vhysical air polluticn.

Furthermore, if they are congenitally sensitive to acetylcholine they
could be the one who would sventually develop bronchial a sthma due to any
cause such as allergens or chemical, vhysical and mechanical irritation to
regpiratory tract. However, still we can not ignore the possibility of
potent allergen in T-Y area to vhich subjects were already sensitized prior
to their move to T-Y arca.

Thers seemed to be a conziderable mmber of T-Y asthma casss among
U.S. Army personnel but probably exceedingly low among Japaness. It 1s hard
to realize why such a difference oxists between Japanese and U.5. Army



personnel or foreigners coming to Japan. The possibility thet thoelr respiretory
tract could be move sensitive than Japanese'! constitutionally is quite unlike-
1y since incidence of bronchial asthma shows no significant difference through-
out the world.\12-14

At the present time, we rather think that they probably tended to ex-
acgerate and extonded the scope of T-~Y asthma and included in it many ros-
piratory allments with throat irritation, chronic coughing, wheezlng or
shortness of breath, even if they were just chronic common cold or respiratory
infection and this is probably one of the reascns which madeo the incidence of
T-Y asthma among U.S. personnel so high. It is trme that the incidence of
brenchial asthma rises sharply in fall and winter in Japsn and it is also true
that the degroe of indugtrial air pollution is higher during those two seasons,
but it should be emphasized that this observetion alone does not necessarily
produce the conclusion that bronchial asthma in T-Y arca is particularly close-
1y rolated to industrial air wollution, becausse the increase in bronchial as-
thna incidence in thesc seasons was obgerved in Japan for many years far before
air pollution became a problem.

From our present study, it scems to be reasonable to state that the namc of
T-Y agthma is not quite feasible for Japanese people since the incidence of
such rcspiratory ailment is almost non~existent and the incidence of bronchial
asthma does not seem to have increased in particular in T-Y area though inci-
deneos of resviratory symotoms are much higher in T-Y area than in the rural
Areas.

Summary and Conclusion

To investigate air vollution resniratory discases (ospecially T-Y asthma)
among Japanese, mess survey in the Niigota area and T-Y area was carried ocut.
Subjects submittod for statistic analysis were 2825 in total. There were in-
creased incidence of respiratory sympotoms such as chronic coughing, increased
soutum production and throat irritation among the subjscts who are living in
T-Y area. This incidence was highest in the native group of T-Y area and
particularly high among smokers and subjects with allergic constitution. There
were no increaged incidence of air way obstructive diseanses in T-Y area but
group of subjects who were exposed to heavy air pollution tended to have low
vital capacity. These results give the evidence that air vollution is harmful
for resviratory tract.

There were no definite evidence that resviratory sensitivity to inhaled
acetylcholinze in subjects in T-Y area was increased, inspite of the fact that
agthmatic patients have significantly high sensitivity tc acetylcholine. On
the cther hand, 7 cases of T-Y asthma at Zama U.S. Army Hcespital showed the
range of bronchial asthma and chronic bronchitis.

Amcng 237 cases of agthmatic patients at cur clinic there were cnly 15
casaes who developed thelr lst onset of ssthma in T~Y ares after their move
to this industrialized area from rural areas but none of them vpresented com~-
patible characteristics with the entity of the so~called T-Y asthma, though
sona presented quite similar pictures. From cur study, it may not be quite



feasible to use the name of T-Y asthma for Japanese since the incidence of air
way obstructive diseases does not seem to have varticularly increased in T-Y
area. Possible reasons for the difference between our views and those of the

U.S. mllitary vhysiclans wers discussed.
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Fig. 1. Geogravhio Localization of Tokyo-Yokchama Area and
Niigata Arsa
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% 2 "dving In 7<Y area zore than 1. yesrcs



FRY

TAKE 5. 1z

YC

Below Age of 25

100

in Ragh Group.

r BNy 100

Ce. Area Group | . i vo ! Total

' rbcle-GSA“-TO TX-75 76-80: 81~85% 86-901 91-95  96-100
¥iigats Nat. i 35 .19 4 M 2 122
! Kat. 22z | 4, 6 |10 14 7 404
: T-Y Ares 1 I L 5 7 2 2 r 61 67 24 178
of1 2 5 * | 7 s as 10 73
- R SN 6
Nat. | L1 I 15 59
Casting Ce. i 1 r 1 ' 2 4 : 16 - 57 29 14 103
2 R 5 16 19 5 49
' ) N 1 5 3 1 10

-Betwean Age of 26 - 35 -

Yiigata Nat, 5 45 38 23 8 119
. Nat. 1 3 6 42 57 Ad 22 175
2.7 ires 1 1 4 12 13 11 4 45
011 2 2 5 33 50 22 14 127
e 3 1 2 4 18 3% 2 10 92
Nat. 4 1B 32 2 1 85
A 1 5, 08 16 3 3 39
C-~ting ©o. 2 1 5 19 20 17 3 65
3 1 2 6 i &0 15 2 17




TARLE 5. Centinwe.

Ratwase ima Af 14 - 4%

!
ﬂ i ?ﬂl x 100
Ge. ires Group | Ve Total
T . [ N
1ewb5 (66-70 T1-75 | TW“ 8l-85 86-90 Ji-¥; 6=l
T N i i
Eiigeta Nad. 1 5|7 2 J' 61 26 a0 132
] b i
Nat. ;4 0 3 3 22 6 1 67
2-Y irea 1 : : s 72 2 1 10
oil 2 !] 5 vz 19 T 4 2 24
Ces "‘ . ‘}r b | -
\ : '
3 Jrolrom i L s 78
x2s, 12 7 1 ¢ 15 ! & 2 44
1 i <
‘ K | : )
Castizg Oo. 1 & 1 1 2 j 2 1{ ‘ 6
2 1 ) 1 5 g | 4 2 2
4 4 i
3 | s s |1 | 33 1 13 1 80
Abeve Age of 46
[ ] T T g
Mligata | Nat. | 2 | 2 | 2 15 151 24 8§ 1 1 103
A o
i ] H
Nat. 1 13 7 9 ; é 2 : 28
‘ i i t
L.! Area 3 o1 1 5 . >
(N 2 1! 1 2 2 1 8
Cos ]
3 1 4 1 a7 35 19 | 2 99
¢ ¥at. 2 | a 8 8 7 J 4 1 34
A
1 1 2 3
Casnting Co. H 1 PO § 1 1 5
3 2 7T T 2 25 13 4 8l

Nat. 1 Native group

Group 1, 2 and 3 t Non-native group of T-Y area
1 1 Living in TwY area less than 5 years
2 1t living in T-T area betwesn 5 and 1> years
3 1t living in T-T area mdre than 10 yeurs
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SARRS 8, Plago of Oacsd ef Asthaas ir 237 Asthnatie Paticnts in Our Clints.

BErthploso Ploso of (msot of Andhmp Mumbor of Cesos
P axca 7Y aren 76
=Y arve Rural area 9
Bupsl ares Ruppl aroa 89
Raral aron =Y aren 38
Eod Spoeificd oY oron 38
Bot Spocdficd Rural aroo 10




TABLE 9. Pulmomary Fumction Studios in 3 Cases Reperied.

Cass 1 Case 2 Cess 3
Ago 30 30 19
Sex Hale Hale Fonalo
Hoight 168 en 162 ea 155 &3
Ve ) 4006 3,38 2,79
FEV) 50 % 66 % 60 %
TLC  (§) 5098 6.92 4038
RY  (R) 1.92 2,52 1,73
FRC (£) | 5048 5,08 2,71
¥BC L) { 69 5404 44,7
D1.00 26.3 41.¢ 42,3




