Cus X (100—RSD4,) > Cpy X (100 + RSDpy)
[Crs [ppb]: /X7 BTV 7 EICEDHE
TESIVIZIBE, RSDys, RSDy [%):T 0747
TV TVER O Ps TR T B R B SR
DA SR ER )

712U, LB ORI E CrUB IR = R EE RN
THRREME R HDHZ G, B IRLURIEE
ITHTEITEY | JRRDE - IR E AT e i
ERHLHEEZOLND, EOEEICEL T

SHBIBFTOLERDHD,
5
=
§ Af & Active sampling
g i (] Passive sampling
2B |
&
O 1 i L L
0 100 200 300 400 500
Concentration (ug/m3)

Fig.1 Conceptual results in the

sampling strategy, ex. Compound A is

responsible but compound B s

irresponsible

KFRIL, AL R RF TR T,
IREKIEB) LI AL Ot UG REIZ L > TR
FYHBEUE LB SN BELLE D, 4
FEREIT 14 ADOBREICOWTERITo72,
EFRROFEE AT, ANVER=/VEHE VOC

EA~OBRBERELREL, WVR=VEH
(X, DNPH »—RJ» ¥ (XPoSure, Waters
Ltd) CHi#£ L . HPLC(HP 1100, Hewlett
Packard) Co3tr L7z, VOC FITIEMR T =
—7 (CEHEBFE)THiZEL . GC-MS (HP 6890
- HP 5973, Hewlett Packard)Tor4frL7z, 7
=N AWT, EER R OJERO H 7 &%
DITEN BT OV Th R LI,

2. REEABREDO LB

1B T T =TT 47 B 2
EfTV, BRE - REOKDIADLZT>
A E R R kel DY el

B AR, JLE SR ORRIRBRIEE
Ty HB U= LADOHR T
7o Z7U—=2—LAWNTORBRTIE, EH
7E5A b R, B BHIREOLEWEIC 10
SRR, WHERIC 5 MEEIECRES
%, 77— 8ppb40ppb DAV LT IV
TENIZIVRERBR LT, $2, T
DBBIIFCEHORLRD BITIT-T2, H
ERIH T, (ERENCETITANR VB
RAERIZBT 27 7 —hefTo T,

Table3-1 _LEa#ipH

BR-B% [MAYO EIFv—L— L5
N FOFURVFIRANBIBER. A28 — OO, BOH K.
- BFEOLMHHR
hE BRbAl, REAMEMPICER
AL BERMANErLICERE, EDH X
Table3-2 M#ME EWFHE
= 4 3 B X 3
% H BROFFE | EZNIORWYER |EZ N IORBYFE X
THA—N |BROFEELE | E-NIORAPYEZ |E- L IO YEZ
s | E=NLIBRREY, E=7oxyY
bAL PRI | F w5 A —R—F | T TSR A= R —F
W E 2n—yvy t“:)L’JDXﬂEUgéi EZLIBORABYE X
L B L |EZonRBBYBE | - -
B C-RE [(DO-UYT T R | ESVVORARYER
A |lEZ L onRBYE X . — N
& M A=Y T | T gL s | ESVIRARYE R
= Bt ESE BRDESE BREDFEE
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3. V74— LI OBREICET 5 —A
ARBT f—

U7 4= DEATHEEIZTN) 74— AEi)
V74—t | TV 7 3 —0 12OV TDE
N R EQEFEH B L O THE OE A&
EEQIREE DR ELITo7z, £i=,
B - BRI EOEEBEIRICELTORES
1Tolz ZHUT. fE T ORI R LM D
I, BROBIENRE - EE S
THZEIZEY, B - BN S AT
DFTREE 72D | i DAL O BIR-CEE IR
KR IO DDDIERBFELNDIEE R
NHTHD,

O REREE

T E S B AE TR EE T ICH DA
HoOMBEC2XA4FETE( K E:
140.4m>, 1F: 84.9m’, 2F: 55.5m°) Cdh5, V7
A— L LT EHEE P Table3-1 12, L EiF )
%% Table3-2 | 2R T,

FNVR=VEEBLO VOC H, TNEi
V7 4 —D0@i&U 74— b7 7747
TV VT — BRI T YT
IBELOTIT4T AT F EBA
BREFEEIL, TV VT TIT T,

EHIRIE., 2002 4210 A 21 BB 12

A 10 HeLT-, THETRERIEORIERRSC
FDOWEVL., Table3-3 127,

@ YT T
VT FIEOFEMBL YT
T AR OWTLATIZEE T,

ENNRE
FIVAR=)VER
ANVR=NVEDOY T U 70T,
2,4-dinitrophenylhydrazine (DNPH) %> — U
> (Sep-Pak XPoSure Aldehyde Sampler,
Waters fL 8 ) B IO EHERAR T
(210-1000K, SKC Ltd.)& Fv 7z,
V74— L1 (10/21-10/23 O2H ) .V
74— 55 (10/25-11/8 @ 6 A ) OfE T
4 (HnbS HET) KB (F FnHHE
HOBET), OV 7+— stk
(11/11-12/13 D17 AR 7T i &
100ml/min T Active Sampling £ T{T-7-,
V74— THRIBRZRZEL 2%,
Passive Sampling & CLEM$ > 7Y
T HAT o1,

VOCs#Hd
VOCsHEDY 7Y 71213 SHIBATA

Table 3-3 JIFE M EEENE

EAME R AEMH gm;‘maﬂlzmm CEM | FEAT
before 2002/10/21-10/23 before 2002/10/2188-10/2384 Active l}gifm&)\
1st-D 2002/10/2581~10/26% Active 2 4EETCICBMIXIT T AV T . Living RoomiRAGY . #EY DIT i,
1st-week 2002/10/23-10/28 1st-N 2002/10/26%-10/2788 Active
2nd-D 2002/10/278-10/27% Active I7O—ULJEERT,
5th-D 2002/10/29%3-10/28% Active Bt O TFIUAEYEATEICE T MOMmY {311,
5th-N 2002/10/29% -10/3084 Active
Znd-waek 2002/10/28-11/5 8th-D 2002/ 1118111715 Active [ v 7o MY {17,
8th-N 2002/11/15-11/28 Active
12th-D 2002/11/588-11/5% Active PFRETH,
12th-N 2002/11/5%-11/6%4 Active
3rd-week 2002/11/5-11/11 14th-D 2002/11/781-11/12 Active I70OR T3,
14th-N 2002/11/1%-11/88] Active
15th-D 2002/11/883-11/8% Active [PARTH,
18th(after) 2002/11/11-11/13 Active
4th-week 2002/11/11-11/18 20th(after) 2002/11/13-11/14 Active IH %,
21thafter) 2002/11/14-11/15 Active
5th-week 2002/11/18-11/26 25th(after) 2002/11/18-11/26 Passive
Bth-week 2002/11/26-12/3 33thlafter) 2002/11/26-12/3 Passive
Tth-week 2002/12/3-12-10 40th(after) 2002/12/3-12-10 Passive
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EMRTF2a—7 (ERBF)E. R T
(AirCheck2000, SKC #) & v iz,

PV 7BV R = VR E R
ThbH, A7 fE 750ml/min T Active
Sampling #1727z, £7-, Passive Sampling
(Z4E. SHIBATA /Sy 7 HAF 2—7 (4R H
BLEEYE V=,

ERN T8
ANVIR = VRO N IR TR B RIE
WS (CRT > DNPH U —hy V% AT
IZEEE L THHYY, Passive Sampling 5 T—
WS o1T o7,

VOCSHEEEIZIE SHIBATA /Xy 7 H
AF a—T7 (SeBBEYE RV, WVR=VEE
E[RIBRIZ Passive Sampling £ T—EM$
1To7-, #BA L, BEE3A(ABC) L
T3 1 AD)eLT,

EEROV TV M E . ERRER

TE7% S HARIIZ OV T Table3-3 1R T,

@ St Ak
FIVR = /VER

10ml ® 7 &=kl C DNPH &k %
HHL, A= 7o — ik mE R kY
0w 57 4—(HPLOWZ 10ul T HIARSy
WradT o7, 73 M i Table3-4 D@V T
HD,

Table3-4 HPLC 73 #r 4

P NVANOTESE R B ERBRE LS
L. 1ml @ bR ZB(PIEELL T toluene
d-8 A& AND, 10 SHOBE i H% .

347 s O B L2 . BB AR E A —
"2 75 —T GC-MS IZHT BIA BT 21T
277,

A BN AR F E S E O EMEDL FIRIIZIT
T8 | ST T EICI I B /GC-MS 2 H
WHZEELT, 4L Table3-5 (2R
kR

Table3-5 GC-MS 747 &4

Instrument Condition

GC-MS

Column

Column temp.

Hewlett Packard HP 6890 - HP5973

HP 5-MS (5 % phenyl methyl siloxane)

length 30 m, i.d. 0.25 mm, film sickness 0.25 pm
40 °C (4min) - 10 °C /min - 280 ¢C

Injector temp. 250 ¢C
Injection vol. 1wl
Injection mode Pulsed split
Carrior gas He

ITon source temp. 230 °C

Instrument Condition

HPLC Hewlett Packard HP1100

Column ZORBAX Eclipse XDB-C18 4.6mm x 250mm (5 pm)
Mobile phase CH3CN : H;0=65:35 (v/v)

Flow rate 1.0 ml/min

Injection volume 20wl

Column temperature 35 °C

Detector Diode Array Detector (DAD) 365nm

VOC $5

4. N7 RIS A TRRE TR DOBR%S
O Flux BIEZROPE
passive 5% V= flux HIE 2 BERL

7z (Fig.4-1) , I EHOA KT, BEE
35mm B X 10mm DH T AL v —L& Ao,
WEANZIL DNPH 12U IAT 7 473—&
% ORBOS827 (Supelco 8D A B L, £
7o, PEBEOFREIZIE, F—R2 TEZ 5mm
KO 2mm OF 7 —hefuviz,

glass petri

DNPH seat

Fig.4-1 Flux Measurement Passive Sampler

@ Gy Ttk
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Yo7V Uiz DNPH I8, A
FCERT NIy TICANT-15°C TR
LTz, ELIHNVAR=VIED DNPH 5
f&ix, 7Er=FL 5ml 2002 T 30 43Rk
Bk 5 B ERMEL., 0 LELERE
HPLCIZ&0 o4 Uiz, oSt il Bt oo
3-4 LEIRRELTE,

® QA& QC

EE T IRMEA RAEG D912, DNPH
MR blank [HETDOIXLOEERELT,
EE TIRIZ blank {0 10SD Lk &M DE
BN RDONDBEDIG, B FELE,

AIEMLRIL, Ho 22+ —LICAN
7= DNPH ##EIZ, 7.4 gml OFRIVLT
T R (AY J— IVl 2<1 7
oy PT 1000 L BML, MEAL T
FeRALE LTS X 8 /-%. DNPH JE#l%
LU TRE LTz,

BB, RO B (Fco)? S O
&% [F—HANSD Flux 2 5 FRIEL /=2

(Fig4-1(a)). F£/=. F—&HRD 5 EfH

5®D Flux OJE HTTo 72 (Figd-1(0)).

OO
O OO
O
(a) (b)
Figd-1. BIRMEICET HEER

Flux OIRHEME B ONR B

Table 4—1. Sampling Schedule

A (B AR REOILBIRIRE X
FoT, ERN~DILFWEOKBENED
BT HNERF LI, IRE 20 ClRE
7.37g/m’ (RH.A3.4%)DRETIZEWT, &
AR, 3, 5, 8, 10, 13, 15, 20, 25, 28
mm) T, EHRNEDFNV LT IVTERD flux
WE % 2BERAIT o7, Fio, IRERFEZE
B350, 20, 50, 80 °C T 2 BFfD
flux EHLIT o7, TOREOILHIRIKOE
JE 10 K28 mm & LTz, L. HIES
RS Te T v — 2 — 2 24 R B L
T BICRIEIC W, ERDIREBEND
HRIVETIVTERO flux &, Fy 73— 1L<
T = —HT, Ry TR flux BIE
BEASR IO ST T ELE,

® /Ay RET (—

HAHEFR BB, BE-RHE
DHDFVLT VT ERD flux & 2 BfEH
TV T LUTHHT LI, &), 30 HEETo
R7LZBERKL THRREITV, ZOBEN
TBEL flux OREIE% Table 4-1 12573 257
A a— ) TCTo T,

C. MG REE L
1. R EORIEEEE
(BFED ID i3, TNFETCOWRDOFEEEL
TOFTHRY, RCFEFRELLIIAETEER
BEDITIEMCS A [FIFFIZ I E L7 BE 2%
INCFIR TR E L BE AL T
)

Time (min)

180 240 300 360 480

Bedroom

Flux sampling Japanese room

v

Bedroom

AR

ViV
Al A
AlA

v
Al
A
A
v

Indoor sampling

Japanese room

\i
&
¥

Outdoor sampling
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O BEI

B 113 30 fRATEO BT, AFBOD
DHLOBERLTWD, 7a—Ey DR T %
BR V- RRLCER TR - MR - KA R D72
ﬁ%% IZWBRZ R D BIA T % | FTEED

WP o EWERRIZIE B DR A% BERT
X%ffa()\tlﬂ% IR OBELIABETEEE
LT,

BIEFERN 51, BV LT AT ERA4.5
ppb). 7 EFT LT ER (83 ppb) . b
(770 ug/m?), BiEE~ F/L(460 ug/m’), =F
N E (130 ug/m’), mip-F L (208
ug/m’), 1,2,4-RJ AFL_E (143 ug/m’)
WL TERD BRI ENTOBATREME N
HLFEDN D07, BEERTE DR K O A RE
MERHHZEN, —BAMOBEREL, FE
ANO—BEMOBRBRELHLAATHSICE
Mozl ENLIRE XD,

@ BEJ

B T3 30 U2 £ T, CD vay
TIAT - T2 IZ B OE RIS 8K CHED
&% FED Y ST BRIV RRICIL B i
ERLT,

BIEFERN 51, AL AT LT ERG3.9
ppb). FL-=/(48.6 ug/m WL - TER B
FRISNTWDRIEEENHLE D )27,
— R OBREREIL. BEAO—HEE D
IREE R LI~ TR T,

® HEDb

B b X 20 RATEO T, HER AT A
R OV PR B R BROBRIZ R 7 03B
0, REFATODLRHIEEARL, xR
THELAUFOBWITIE S DOEAL, GEiE.
TEHS B DN D HEDEREFFZ I,

HIEFERDN ST, RV AT LT ER(25.8
ppb). 7T /LT ER (9.1 ppb) , b
(27.5 ugmHIZLo TERN B &S T
WATRTREENHDHE D DD oT2,

@ BFEc

BE c L. 40 RETHEOFE I,

AE RS BN BT, R LT LT ER9.53
ppb). MLT2(20.5 ug/m )2 d o TRESR H35]
FRIINTODAEEERHDHE Do
7,

® B e

BE e 1T, 40 RETFOEW T, A
ASRALHE I, H /3T D ENNTHEDFE -
PR, BETR . B iGA REFATZVEIR OB
ZINWVEBESIZ B O A BETR . MR OEFD
BOREORERE, 7)) —= T DOROEN
THNBRATLZVRERERE L RoT) LT,

BIERERMN BT, AL LT AT ER20.2
ppb). 7 ERT AT ER (104 ppb), FLx
(28.6 ug/m)ZL > TERMBFEEIEN T
WARIREERHDF VDo T,

® B¥Fg

B gl 40 RBFDO B OB RS
BT, SHOBEICHTEL TSI H
~ORIF, EOFE, PR, SR, HER
MEOTE A, BIKEDRERE R LIz,

BIEFERN S, TEN-(130 ppb). b
JVE(70.5 ug/mWE Lo TERM B &S
STV RREMENHHE N DT,

@ B#h
B3 h 1T 40 RRETPPEOEEDAT AR
T T DI—B DR LT
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VT ERBIZE > THROFE S, &K, 51E.
WEDIE A, BEEED, RGO, BREE
QY

BIEREEN ST, SV AT AT ER(T1.3
ppb). 7 F/—/(15.7 ug/m’) (Z&o>TER
B ERI N TWD AR D F R

-7,

B

B T RBEOFHEOEHE T,
SHVTHEL TQODIRF MRS - B 9% - 9878 .
Bl BIWEikZ I,

MEHRMNSIEZ, TH/— (555
ug/m’) ([ZLo TERMF| IS T3
FREME LB D EN Do T2,

© B3Ej

BE j ITEBEAIE R OO LY
HIBBUEIZ /2072 30 RATED BT, /3y
VT =TT 47 BRI RIZW DRI
[ZWBBEETATTITV ., JHERWE - IR DR
DIASELT o T,

BBE D 2 BIORIERER% Table1 12777,
FOBETITT B (82.8ppb)AS, Bt D
B TE TRV LT VTR (71.4ppb)HRIA
MEOFEMEL TR N, BT
229ppb DT E M AAZIRBIN THIER T
TSI TNRNZEND, IRV AT VT ERD
FH319.0 - 71.4 ppb TIEROFRRME &7
STVD R REMED RS,

BE Kk

BE KT 50 RATHEO BT, BIERORE
ICHEDTR 0K L% Ak | BRICITB A,
A== | ZNAREZ IR B O B 0L )i A R
PR QAY N

HIEFERMN ST VA ZIVE - VOC
HONTHSROIERIZINND > TS
DI WATREMED B W Z EVRE /=,

@ ABFEp

BE k1T 20 REMGEOFEETHLH,
MCS TR THY | 4 EIOREHM P ITIX
IFEALEREZRBE TV o7z,

@ B q

BB q 1L 30 fRETEOER RO LM
THY. fuhtan, B2 ERGORVWTH
B, T BRMEOFE AL, FNaDRNT
BRI A . ERPRICAT o 72 BRIZ B O A% 5
[ QAYN

BEMMENSIE, TH/— (240
ug/m’), MLE/(26.7 ug/m’), m/p-F L
(7.60 ug/m’), 0-F L (24.0 ug/m )W Lo
TR SIS TODRREMEN $H D
Erbholz,

® BAEr

B 11X 20 RAPEOBFEAETHD,
HORWCEHOA 7R EE &L
DO N HOFIZN TR Z, MgD
TRARHE R, 1ED3F LRI,

PIEAERN 51, B (5.9 ug/m?),
7K — (253 ugm’), bV (307
ug/m’), BEEEY T /L(24.7 ug/m®), a B R
(24.0 ugmHIZE > TERNBIE RSN T
WAHRBEMEDRH D E N DA T,

BE s

B s 1330 RELOEFFETHY,
PR BRI DT AN DR O ] o 72
EREBICWDREZ B ORI, KA, BH
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OB | HIZRS TODHRER, Mt
IRIZ A DR H ORI, L OFEHR, |
~DIEBEFK T, o, BB THEREL DO
720, HIR 23 A TWDE | 57 ELR
DB, IREDIONE o7,

BERERENSIE, Lz (8.49 ug/m?)
WL TERDB B ZRE IS TOA ATREMED
HOLEN DN T,

2. BREEFAEREDLLEL

R RIGIZRE 958 R % Table 2-1 1Z
RY, TV —REFIV LT VT EROBR
FTAlE CEWEET AR IR, JkiE. i

JE. BEE AR E I C B I3t R
HAVE o7 FEIROFREE O FEIX. Sppb.
40ppb DIEFEILIZRONTZ, TI/T 4T~y

T RBCHRLNTREIVEVIRE T,

FERDFE RS CODATREME DN RIB IS
FEREIpoT, BEAEFBIZBITDAX LS
DEELYEL TIT > TCODIEREDERH
HLIZEW, Fo, T T—RE 8ppb ~DiE
BT ERERTHEEIZIELDENDD
23, 40ppb ~DWREE TII T X TOZRE DE
KA RESHDEWIFERIZ2 5 72(Fig.2-1),
727201 .40ppb ~DIEREETH ., 38V EKITR
LTBLT . TI7T47 -\ 7R ERDBEIZ
RIELRWIRE OER THH A REMEL H
Bo BRI TV T AT -3 T REEOBRIC
HERROIERICEE 927 7 — e b0,

HLLITEBORBE CERES RIS
e ORE R MERORELTLHZE0N
MBS LAV, AX oD IfiL 3 B i, 40ppb D
MR CEBNKEL o7,

Table 2-1. Body responses before/after exposure

Placebo

Before After

8 ppb 40ppb
Before After Before After

Work test score 79/120

Symptom strength

73/120
$60/2500 964/2500 807/2500 967/2500 996/2500 1139/2500

82/120 77/120  75/120  71/120

Temperature (°C) 37.0 36.8 37.1 36.8 36.9 37.3
Pulse (/min) 80 78 79 71 76 76
Blood pressure (mm#g) 114/84  120/68 122/92 104/82  128/74 124/1C0
Oxygen saturation (%) 97 97 97 98 98 %28

B - Aa - B
(a) Before exposure (Oppb)

(b) After exposure (0 ppb)

(A) 0 ppb
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(a) Before exposure (8ppb)

(a) Before exposure (40ppb)

(b) After exposure (8ppb)

(B) 8 ppb

(b) After exposure (40ppb)

(C) 40ppb

Fig.2-1 Radar Chart of symptoms

3. V74— ALRrOBEICET 57— A
T A

V74— LB VOCs $8, WV =48
IZDWTLA Tl <3,

O HNR=NVIEDRNIEE
£ 7, W E %17 - 7= “Living Room”

-

“Japanese Room”“Bed Room”“Outdoor”{Z
BIDEDNVE=NADOYT 4— LRTH6)
Tx—5t 1y AOBEOBRERERIZ OV
TIR~D,

formaldehyde

BIEHARIF formaldehyde JEEENEA
FEEOFREMEZ LIRS L30Tz, &
{RRIIZ /58 Bed Room(2 )N — & = R EE
THBL. V74— L E) T+ — M DR EE
AR RONIeh 2T, VT —b%{Tol 1
M Living Room, 1 [ Japanese Room {$IE{E
WUEETCHZELE, Living Room &
Japanese Room (L 2EHF(12th-D) CTE— 27 3
Roi=25, Bed Room TlEEE 728 —7
LRGN Ar o7, Living Room, Japanesev
Room T{EHVT7A4—Aik, —BREN LHL,
WAL TV 0T,
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acetaldehyde

1FEAEDRIFEIZIBUVNT Bed Room 73
Living Room, Japanese Room J0# &
(20ug/m°Aii %) CHEFE L . Living Room
A U BE (10ug/ rd Al
BYTHERB LTz, 71— 7 B (8th-D)RP ik
HERF2h-DICB W TREN LR T2
372K Biolot—2 T Rbieno7-, U
Ta— btk BIICIRES LR L — R
fe#HEL RIS, T ORITHR T 58
M RSIT,

Japanese Room 73Z

acetone

acetone X7 —V 7 i TH¢(2nd-D) &%
OB EERF (12th-D)IZ BV TE— 7 R Rib R
oo T O E — 7 X formaldehyde <X°
acetaldehyde & %709 Living Room. Bed
Room 23 1F X [6] U R & (500ug/ m 2 &),
Japanese Room 72349245 DR (250ug/mid
RE)ThoTe, BERFOL —I71#%IIIR 2 12
WL

propionaldehyde

propionaldehyde /3 Bed Room 73 1 &%
B THERZ L | Living Room, Japanese Room

VHERICIRE THERE, V7 — LRI %
WCIREN EAL V74— AEZO—EH
M—EEIRE T, TO®BBEL, B>
7ov—2% BBV, acetaldehyde DHERE D
BEmEElT D,

crotonaldehyde
crotonaldehyde [, acetone »[FU<7 12—l

> 7 fi T I§ (2nd-D) F OV 22 e (12th-D) 2
BOWTE—IN R b/, B —2E Living
Room & Bed Room 2MEIE[FFEE DEE

(140ug/ M #2 ), Japanese Room 7237424y
BEORE (g mBE)ThHoTz, 7a—
Vo7 THIITREIZTAY, RTED
ICBRERTHR, TOROIBIZRET TR
5TV, Crotonaldehyde (&7 —U> 7 Hi
TR S TN ENG, U7 +— A
/ﬁ:@%gf:(‘:%z%Néo

S EIORIEIZBNT, BEFBE T
FHE DR EXI TS formaldehyde 23FEEF
fE 100ug/m’ % ERIHZ &0 o7, ~ﬁ1’>%
A9IZ formaldehyde O HHE CHAERTIZ
Fc0 41 %, #EE AN i//wn\o)fﬁ%%u
ERWIZZEDORBH T EEZ LD,
Living Room K2 U Japanese Room TR 541
7o BREERFIZ 31T D formaldehyde DY —21%,
BN ENOBANCE N T REE
M5, % DO acetaldehyde 72 & 12DV Ti
B S0 72— BIENZ LR E DD TREIR

ERETAHAIELITIREE TH o T,
acetaldehyde (Z-DV\Tid, —#TEAL T8
A OE#HE 48ug/m’ %J:Elof:o BEET
\Z acetaldehyde DHHEZ BME(LLT-EH
7281372<, formaldehyde DfEMEEL T
ERAENDZEN LNV ST BERNZETH
5., % ® ffL | crotonaldehyde =
butylaldehyde. isovaleraldehyde %% R H&
RN, b0h VR = LI
formaldehyde X° acetaldehyde L1IF7220. 7
—Y 7 I§(2nd-D) Fr UM 25 7 (12th-D)iC
IZoEDELIE— M RONI-ZENETm
—U 7 R OBEHERIROWE ThHEEZD
D,

HEBI LDV T —LH L) T+ — %D
ERNREX /ST AN y ZREICI > T
WL 72% D% Table3-6 {2433

REDFER, V74— L% Living Room
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L Japanese Room @ formaldehyde .
acetaldehyde, propionaldehyde %3, V>
A= AR FEICER LD END
H>o7z, Living Room & Bed Room, Japanese
Room & Bed Room DV 7 4 —ALH U7 p—
LEOREIZAEEREIIRLON T,
ZOREEL T,
IR EFICEY, AR = EORE
B2
cLHEOEDIMOBBIZBEIL Tz
FEEV T 4 — btk Living Room IZREL
TeZ &
V73— b %L BFOBEDEIVIC
IRl ZEIC IR B AME T L2,
MEZHNDN, U7+ — b V74— btk
TEIRICKRERENRADN Do/,
FEIROEHNEER TIIRWEE 2 LIS,
WIS, BE DB DN R =4
DERNBEOMHBEEL-7EZ A, Living
Room % X §ii & U 7= K¢, MHBERI DG f A3 IED
ETHolcbTDE TDMEITEMWEDED
MEBIZBITOIDORAEELEZLND, TL
T, TDORAERD—E THIERELIS
A FDOMEEE Living Room @, FEREIZ
®THELEEELDHIENTED, Living
Room & Japanese Room @ formaldehyde &
(X acetaldehyde, propionaldehyde 2 i,
MBS B> THDHZEbdY . [ EOME
EThol, Flo  BTRIRIEE 0 1SRV EE
727, —75, Bed Room &OOBTIX, &)
2% formaldehyde=35, acetaldehyde=15, &
787728 Bed Room MHDIT 4 DR R
DEEIETFENEZEZILND, Ll
O i =
propionaldehyde &b 0.7 F2EE THIBGAN RO
DD, ZhbOWEIZEL Tid Living

acetaldehyde acetaldehyde |

Room HHDFERDLDEE Z LD,

L, FEETONRTEANELEET
HEBEBRNOREIHBEL AONHZEE
NN NSE A S AV AR SN 3 = G A SN
ATOREREREITV, 206 2&E
b, V74— AREOERNREOHER 1) 7
F— LRIETHLHDOMED, H+ 505
DHbHEEZ LD,

U7 — BB D I VR = VIR DR AN
DWTHE, V74— %21 B Ok 2 121
RLIB, VT4 —2tk1r A CHE R IKEE
37z TN EN o Tz,

@ VOCs HDOENRE

“Living Room” “Japanese Room” “Bed
Room” “Outdoor” 1233175 VOCs DY 74—
LHIMBYT A — 5% 1 A OHRF O VOCs
IREHERIZ DN TR, S EIORIE T
Active Sampling {5 COHRIE TiL 37 WED
[@ € . Passive Sampling 7% TOHIE TiX
Sampling Rate D17 >T\5 19 WEIZ-D
WTREEZIT> 7, REZIToTbFWHE
D6 Active HEDORIE TIEETOWE R
H&h . 32 MBI >V CEWE{T- T,

toluene

toluene X EREEIF(12th-D)IZ 38V T Living
Room U Bed Room DR FEN—BFHIZ
11000ug/ Mz B2 TWAZENbN- Tz,
Toluene VXJE A F @ H IZLY 260ug/ ni
(0.07ppm(25°CH25)) D BE Fe #HH 73 5K TE
SHTNWLWE ThBD, Toluene DEM~DE
PEEMEIL 100ppm T—1@ ORI, 200ppm
T EKEDORIE, R MR EEENR
DHNDENIHAENNH BN, A AR R
O E R 11699ug/ni% ppm IZHE 58,

— 188 —



3.17ppm ThHoHD, BEAFEE ORERE
fE 0.07ppm DIEIZRKE EFEI>TWD, LA
L. BEHBAMARFOIIZIT Living Room D
JE-C 1000ug/m’, Bed Room T 3000ug/m &
TR TFL.2 A %2 500ug/m Btk & Fu
—ATCREIX T N7,

m,p-xvlene. ethyl acetate, ethylbenzene

m,p-xylene, ethylacetate, ethylbenzene /3.,
Toluene &[R4k IZ & 2 K7 (12th-D)IZ — FRFAY
IR EI o QD IEND, BEERE T
HHEEZLND, BAEFBE CTHREHEN
REIIN TS ethylbenzene (X, FEHHEE
FE 3800ug/mi & #B X DI LN oT,

p-dichlorobenzene

p-dichlorobenzene 13, V74 —2AH V74
— L E BN BT E FETFOLEH
1Z&H5H DD, Living Room, Japanese Room,
Bed Room EHIHIE R UIRE CTHERB LT,

o -pinene
o -pinene 1%, EFEZBEL TR L,

Living Room, Japanese Room Tl&, V74—
L2 BHEEVTA—L% 1 BEBICE =7
27z, £72, Bed Room DOHEFE X Living
Room X Japanese Room &1 72 -7,

TSN DIZEAE DYEIL, toluene &[F]
BRICEBIRRFZE — 70300, £ D% <ITH
BL TRz, FIEERIT
Bed Room 73 Living Room X° Japanese
Room J0b @R E Th -7,

U7 34— LD VOCs DFEFITOWNTIL,
ERARHF D —RERY7RE — 7 DB LRI IR EE

TR, U7+ —2%—r A vaoem&?%
EICECTRELZLOD, EFIINEICIEA
STV,

A EIOREIZBNT, —BETiEb s

23, toluene @%T;‘fﬁ>£Wﬂ§}§?§ﬁ+1LT3?)5
240ug/m’ & HEET A LIER ICEEE Lo
72 ZHUTBEHIE iz —icgy
FhTWwikeEBExbh b, REIC
m,p-xylene , ethylacetate , ethylbenzene %
toluene ERICHER THHT LML, BEHER
DOWE THHEEZOLND, TNHLDWEIX
12th-N, D EV BTN A DEFD
EHIABIR IR E R T A > TWDHZER, B
NOREL ERLCOBIERENE, FERE
B SN2 BN LOKE LS, BT
D2 @B E AN THD AN END
DB DT B RPN ENSTeDTIIRV G
HERTED,

4. I\ T RUFE A AT OB R
O QA& QC
RNVLT VT EeRET BN VT ERIZ

BEL Tid. blank EIIHH TR T THo7z
(<0.01  g/sampler) 728, THEDOHE O
EB T IREREROERMELHWCLY
V=510 0.0375ug LLTEFHELE,
7EhD blank DFEHEESD 13X 3.96+
1.29 u g &£729, FE & TRR% blank fE? 10SD
ETDE TN OERTRIT 129
g/sampler SEFE SN, BIEROR RIT
83% L RIFIfERMAELN T, BEHMERER
FERIX, B —HE50 flux 1 RSD 23
8.26 %, 5 HiLE/NSHD RSD 1L 26.3 %&72-
7o .

— 199 —
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Table 4-2. Indoor concentrations of formaldehyde

Location Sampling term Indoor conc. (ug/mz)
Outdoor 11:16-13:52 1.89
Bedroom 11:15~-11:45 4.21
11:45-12:15 5.15
12:15-13:14 10.3
13:15-15:04 14.3
15:13-17:22 18.2
17:22-19:28 224
Japanese room 11:55-12:26 3.73
12:30-13:04 4,94
13:13-15:04 8.94
15:06-16:40 9.19

Table 4-3. Formaldehyde fluxes from each

emission source.

Flux (¢t g/m%/hr)

Room Source

Desk 0.675

Chair 8.27

Floor 1.20

S
Door 1.74

Closet door 0.906

Ceiling 2.56

Floor 10.8

Wall 1 12.8

Wall 2 12.4

%ﬁ? Wall 3 103
Ceiling 1 7.05

Ceiling 2 6.31

Ceiling 3 9.94

Piller 1.50

Tatami mat 8.59

Japanese room Wood floor 3.93
(13.6°C)  Clay wall 8.37
Ceiling 4.1

Sliding screen 10.2

BWRTE, 7774 THEENNy 2T
EOHRT I L 0. (L EREE B
DRERZFER I WD )R Z)VEORE S
BEORELT HREEEEZERE, ML T
MEZITO>TZ. T —hMZkEsN
BEOERIL, BEOMRDOBDED FEL
—H L TWz, IERZSIEETYECR
FEICBAL THoNERIE. BACL- T
RELBLBDBHBDTH oz, HFATWEE
BOREBERNEICL- T, RIGT2HEP
BENRBAHHERERL TS EEZLN
B, RTINS DORRMEBREFEMIZDODT
WERH B EEZ NS,

2. BBERBRLOLK
AEFFETCrE, A2V —= 7L TDT
DT 47 = TR L RRBRELTO
BRERBREV), B2 THE-RVE
HUE O R K 98 fR A PO E B fEL
T —ARET 4 —&{ToT, WEZLE
LIz — A5 ERE T8I BHUE
OREBUCEL CTH - A nEoLh 57
REMELHDEEZBND, 5B T 7T+
T T BB R CEON RN R E
OFFIHE> THRERABFRE EML T L
NPT LEZ LD,

3. Vo4 —ALEEOEREIZETL7r—
ARG T A —
HEBRIEOENREDOHEMBEEZ L,

Toluene, ethylbenzene, m,p-xylene TlI R
VBSOS, Fio, HEBIZIT —FET
Dol b, ZNODOWEIX) 7 +— bk
R THDHEVZ D, p-dichlorobenzene DV T
/L. Living Room & Japanese Room, Living
Room & Bed Room |ZFHEADS b4V iR o7,
FEARMIIZ p-dichlorobenzene rXa<ARDOFH H
HNZEENDZENZVIE THHIEND,
V74— LBIR TN EE 2 b, LnL,
DK(¥ A =2 T F v F D KFNZRL B ALEE
MAMER ST ERENG, U7+ — A
ROFREMEGL H D05, e HIEIE TE 2
M7z, a-pinene (ZBL Tid, Living Room
& Japanese Room DAHAEEAN RbHiv7z, B
EH Bed Room DFHEWIEND, Bed
Room (ZIIRNZHBIRNFET HbDOLE
26D, o, i THER M TR M OR
BEDFH INELI2TNAIENL, BEED
AEVEHROYE TIIRWDNEE Z B,

4. NNy T BIREA IR R OB S
AR T, ERNRETIZFET OR

— 161 —



M-FZREORENLEBEINEINR=
JVERD flux ZZ2 i > EICHIETEDT
EORRE R OERERAWIZENLFEME
HAEMBOMBALY BREL TV, EBRE
LUV CHRITE RO M REICBE 3 DI B 2AT V.
FFEE LS flux ZIE TEHIED TR
T&E, o, ERN~OFREBROMERIZ
BL COREMRETIDIENFALNIC /2T,
LUt EEBREICEITARIEIZBELT
IO CE LT TV, IR
KB ERBOELITW, ERETO
YT —DHR%EREFT 5 HEND
b, Fiz, KR THRELZMESRZ, F
v 2 N—i%EP FLEC % OB HOREE ED
iUt 20 BEH B EEZE5N5,

E. HtoesEsk
1. W3R
Naohide Shinohara, Atsushi Mizukoshi,
Yukio  Yanagisawa, Identification of

Responsible Volatile Chemicals that Induce

Hypersensitive  Reactions to  Multiple
Chemical Sensitivity Patients, Journal of
and  Environmental

FExposure  Analysis

Epidemiology, in Submitting

2. FRFER

- Naohide Shinohara, Minoru Fujii, Akihiro
Yamasaki, Kazukiyo Kumagai, Shinji Gishi,
Yukio Yanagisawa, DEVELOPMENT OF
Passive Flux Sampler (PFS) for Measure
ment of Formaldhyde Emission Rates,
Healthy Buildings 2003 (Singapore), 2003
(TIE)

- N Shinohara, Y Yanagisawa, Comparison of

Personal VOC Exposures of Multiple

— 162 —

Chemical  Sensitivity  Patients  and
non-Patients, Indoor Air 2002 (Monterey
(USA)), 2002, (IV) p.136-140.]

TRRFR BT, RREFRIE, HWN—, /A
REsHERE, RIBIST, BETF, ILASH
F,REE, IFET, BRES, IR
2 e, ARAKE 5, Multiple Chemical
Sensitivity > B % 4 7& # T FF
—-Ecological
(EMA)D FEEZAWT, BEREES%S
(fB)11), 2002, P 48.

HAEER HERE. BRES., BE—
B IR ERE, V74— bRFOERNLEY
HIZET %, ERNRESS (ER),
2002, P -

Momentary  Assessment



YRk 1 44E5 BAEGEHREVRBMBE BRER2RATI %
2y DN ZIERIE D D WIS EIRBUE 2 5 NUTEFIN T %
=2 N—=LIZBITEFr LTI TFAL

WEEiHE WHETE

FENL AT R LB 7 L)L F—FHER

EN i

[ 7 LILF—FHER

WrsE g s

T DIND ZHEMRERE, ALY EEBUE O JF RE,
D= AIZBWTEIVATILTFER, RV, L 2C0AMTANERITLURE. RE
OFFENTZFER] 15 HHTTFW, 10 FIZ 3L E O Eh 1 DL EICEIER % R B R
1 66. %1275 7=, BT A MEIBO vital sign 2 —BHMEICITRENRN - =,

BWEMEEZ R T2 HNT, RBES U —

A FHEEHRY

W, HEREBICAFRRD NGB THE
R EYEICRBINSAZ EICLDEEE S
THEFPMESND L DT> TETNS, T
KD TR MEREREEIT S v U N ERERD D WL
WIEGBREBOE (CSS) &IMEIEN DA, IWIEF DIFEE) 7
B S NBMTEMEDNRENL L TS S E 0N, 4 E,
TOWREBEMRATSEHNTLEREDOIFE A ETRN
B/ Y — > )b—2A (Environmental Medical Unit :
EMD A U TIEEE O afifT X b & {7 LIRE L
77

B. WHoE A1k
1. K SRAE B
[ESTEE AT W ULE B 7 LIV F— R 2L

KORREEZRDD E L TR INTEMDD B,

FMEMNGH T2 OB, HEEB I OE RS
WDOWTHHZ LT, RENME SN 15 JER 2R
&Ll

LEmMT A NDKHIL

MBPEIBES ) — 2 — LI ABRO L, BT
A Nl 24 WIS A2 T DERO 7= 27 — >
REBETBIL TSk, TO%, BEHE[D
/10 &, 1/2BZ2RANWERILVATIVTER, MLI
Y, FULOIMLEYHEHOART A NEE L H,

BIH, B4 HCENTN LY E T 7o 7.
AWM 15 2 THD, TNENOWHICDE
double-blind TITo 7z, AMT X MITNRIA, R
BOFNE, HRERERENICEELEZ. AffT A b
AT, M, CBC, NFHERE, BHAER & 0—h
Bzfrol.

C. ek R

BT A S &S TRER] 15 BIOWN 10 flicBnT
TIVALTIVTFER, MLy, H50WEF 1L 20
SALEMBE DD bW N 1 DL IR 2R
L7z, Figure LITmRTLDIT, RIVATITERIZ
Rt S 2 R U7 EBNE, 8 Bild o =08k IL A T
T REMTHBEE RIS, FL B
PHERT 1H, R, FUL0bBEERT
FEFIA 2 Bildd > Tz, SEIOMKRNTIE ML zxL
THEEERTEFANR DL < 8RN, Z055
BN BIVTEMTHMEZRLUZ, OO 3 FIN
FUHEEERL, 2 FIEFIL Y, BILA
TINTFE RICHBEERLEZ, oizFs Lo
UTH 2R U ZERNS, | FI2SBIR T, 1 HA8R)L
L7V TERCBEEERL, 3 SINMILIT TS
BatEZ o R UJze 3 MBI U TR 2 ) U =R,
FRRIC 2B THoTee TNEDRERNSEHZRN
THMT A bOBIERERET 5 &, 16 Fild 10 B
DRI E 2B DT 66. 150 BEER LI &R

— 163 —



%,

RS PEREHI DR U72EIR % Figure2 IR 9, MER &
LT3, s, e, LUNREOHBEMRERDK
FHEBHNBZHONEZ NN, MEEE, %mikizEo
IERRiE R, BOMA, SHEEKRRELE TH-
ot

D. &5

Bx OHELD, LEWEICH L THE T H iR
EERIEFNEET D I ENRBINZ, In
5QAMT A MZBWTREMER U ZER OFERMN &
12, (LEYERBITHMINIER DI W E0E X
5N, ERZTTLFHEICH L TR TH BN E
SEHMT B IR THD I EARE N,

SEIOMFICHB T HEMT A b OBHERIL 66. 74T
HBM, TTUMCEWEIC I HBBEEENDH D &E
AU EZBINEFDD L, ISITEMT Ak
IR X NI ERI T OB R R O TEER A RICH
F5ZDEDTIEFI O LR Z KT S5 B D TR,
WSS L D BB R ICHFAET DR EHNTE I &
WEARERET, BHEDEIARHETH B,

F. BIFeRE

ARAER, METHE, RO, SHE, B8FNT,

TOkEE, MREIER, B, WHILT, =iEE

L2 BB BUE DSEH N B IEFIC T B HIIN LTI
FER, ¥, MVIUAMT AN 56
52 BRI H AT LILF —#aiis, Bk, 2002

— 164 —



Figure 1 BIES—VII—LIZET5BHTALOHR

Formaldehyde-
Tolg-ane” -
ene |
Formaldehyde ‘ ,
' Foma?&hydo
‘ ’ Toluene
Aylene " Xylene'
Toluene |
jmmalﬁehyda
, . Toluene_
= Xylené : Xylene .

Figure 2 {tMB LD AT AMZ LB EER

DEEIE

e O A A

HE, A

Formaldehyde Toluene Xylene

— 165 —



Challenge test to the patients who were suspected to be chemical sensitivity syndrome in

environmental medical unit (EMU)

Chiharu Okada, MD
Goro Kimura, MD
Department of Allergy, National MinamiOkayama Hospital, Okayama, Japan

Background

In recent years, the patients who complain various symptoms by environmental chemical exposure
have reported. And these disorders are named sick building syndrome, or chemical sensitivity
syndrome (CSS). But, the diagnostic standard of CSS was not established now, and several standards
are recommended. The difficulty to diagnose CSS is came from that the usual environment is
fulfilled with thousands kinds of chemicals. So, it is necessary to examine the influence on patients
by a chemical, that the tests are performed in clean environment with little chemical. And, we
planned to examine these patients by challenge test to formaldehyde, toluene, and xylene in an

environmental medical unit (EMU), which was constructed to have clean air with little chemical.

Subject and Methods

We have studied the challenge tests in EMU with formaldehyde, toluene, xylene on 15 patients,
who was suspected to have multiple chemical sensitivities and agreed to participate these challenge
tests. The challenge tests are performed in double-blind procedure with clean air and 1/10, and 1/2
concentration of safety environmental standards of formaldehyde, toluene, or xylene. Patients
inhaled for 15minutes each chemicals and clean air, in challenge room in EMU. Before, during, and
after the test, vital signs, blood pressure, pulse, O, saturation (SpQO,), and subjective symptoms are

evaluated.

Result

Ten of 15 patients, who underwent challenge test, showed positive symptoms to formaldehyde,
toluene, or xylene and no symptom to clean air (Figure 1). To formaldehyde three patients showed
positive symptoms. To toluene éight patients showed positive symptoms. To xylene seven patients
showed positive symptoms. These positive patients included four patients who showed positive
symptoms to two kinds of chemicals, and three patients to three kinds of chemicals.

During challenge test, they showed various symptoms (Figure 2), headache, nausea, dizziness,
general fatigue, dyspnea, chest pain, palpitation, abdominal pain, numbness, and pain of extremities.

There was no difference in positive symptoms among three chemicals challenge tests.
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Discussion

Our results showed that some individuals have increased sensitivity to volatile chemicals
compared with other people. And they indicated the possibility, that very little concentration of
formaldehyde, toluene, and xylene cause the symptoms of CSS. But, it is unclear which symptom is

the characteristic to CSS. So, it is difficult to diagnose CSS only with clinical symptoms.
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Figure 1 The Results of Challenge Test in EMU
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Figure 2 Symptoms during and after challenge
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