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Inhalation exposure of thinner and some organic
solvents in @ice

J. Y. Lee, C., H. Lim, I. J. Yu

Department of Industrial Toxicology
Industrial Health Research Institute,
Korea Industrial Safety Corporation (KISCO)

34-6, Kusan-dong, Bupyung-ku, Inchon, 403-120, Korea

- Abstract -

Organic solvents are common materials in modern industry. They are
generolly used as mixtures, typically in thinner, adhesive, ink and paint
preparation, Combined exposure to various mixtures of organic solvents
frequently occurs under industrial condition, although actual their
exposure limits are set separately for single solvents. This contrasts

with the fact that toxicity of solvent mixtures is uncertain.

In this study, we have examined the toxicokinetics of mixed organic
solvents by exposing thinner 002 (K Co. Korea : mixer- toluene 1%,
ethylbenzene 18%, xylene 80%) and its main components, ethylbenzene and
xylene. After exposing the solvents to experimental animals for 6hr in a
inhalation chamber, the distribution of the solvents was examined in the

blood and whole body of the exposed animals.

1. When mice were exposed to single solvent, Xylene or ethylbenzene, for
6hrs in an inhalation chamber, ethylbenzene was absorbed more into the

bleod or tissue than xylene,




The rates of absorption into the blood or tissue were not affected by

e«posire concentration.

Yhen mice were exposed to the mixed solvent thinner which contained
xylene and ethylbenzene, the absorption of ethylbenzene was

significantly decreased by the presence of xylene.

The inhibition of the absorption observed in ethylbenzene in the mixed
solvent may be due to the differences in exposure concentration
betwene of xylene and ethylbenzene or variance in their

bictransformation rates,

ii
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1. a+49 73

A F2 dHAM AEHD P RIS AE YR ELS dYdBEARGE
THA o] TR EAES M B4 FHE AA dFN =
dAEdA F2H3 Ak, F2 FFA, 93, HAERY, ZANTTHE S99
A ApeER e @A Ay (Lacquer thinner)F 5L 2 A 23 & o] bk
Al 1 AHE Sxe g Fo] A sx AFoE HaHo ALHu e 4AA
olth. Wty olF AU FAHANES olF 1 Y GYEAES Y3 =A%
A AdFE Bel FdHAHOY, AN HAA T2H3 Ys BPE A




e S48 dFE olAE FEI FEE AP, o)t R
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QEZA dAFER Z27 e W, BYEL F=2F APAHAE B9
2z As wnsd ERFHCE AN o e E HWE o

NE7t ol Folxx g: gtk (Hirohiko Ukai, 1994).
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AUsE FASRR Qe §UEAFF dFES $FF @8 & F(Aromatic
bydrocarbons) £t = %A= Toluene, Xylene, Ethylbenzene, ethyl
acetate, methyl ethy! ketone(MEK), isopropyl alcohol &°| #o°| A& Ha 3l
., 2wEgE disirFs dudoes AYE @i d v ASTAA A
Zgol o] ZsH, 2F WA

¢] A & & (tolulene, xylene, ethylbenzene, styrene)

0

o NgAH} EAE 29 FANNG. PFS WRFae FYHAEA, JE

AZFA, YEAL 5 Yo, TFAA

R

o DxNAAY AAAAN JFS
ox AZPEAH 715 FNE o (Angerer 1979. Takeuchi 1981)

BE WgE astssE FH9EA HAE L biological monitoringAl ) &
e WAnYgs NBE mw} tt=2dh.  benzene € TR

phenol & WAtH o] 4¥W& F3) conjugated phenol # dihydroxypheonl Z #j
Aged AWM WAsy) @Ee w@sish F2sAzreltt. WA Jhed F
10%= 58715 %8 tA woez wzdd. toluened 7]&FOE benzoic
acid 2 TOiA}Sle] AWe E& A glycine conjugate hippuric acid & WAS =
g wrz7lE= ok 172 Agtolth, o 15720%9] toluened VR HA ¥ FHE
¥789= ¥718 E&8A ez wWEdd. Xylene & AY AR o, p-,
m-methylbenzoic acid & ®WAHEH wEe& F 3044, s
ethylbenzene? <F 64%7} mandelic acid ¢ ¥dH=2 W& 33 W& H L 25%



4 =& phenylglyoxylic acid ¢ %2 w &9t (Robert R, 1993).

rr

7184 &7 2o BE AW F5E 371F 249 559 go9-3
719} Partition Coefficient, HE3#7] R, ABF S . AETH7 3
T4 ABFE SFAHA &5} E5F = we Wy W& AA 2o
hE #7849 FFE dFsA Yeuz Mz T4 28 AL S o
F o] At} (Hirohiko ,1994).

T EAEL A&7 el AW F2A o] TR} = ARz
A, ABA, A F2 EEFY, dd Z2E LA WEES S8 AA
e 24532 87F-229(Blood-tissue membrane)e ¥ XA xutado] T
3t7] W& #718AE AFoly 253 2L YH/ Be sjBves By
0. 2¥E2 APz B ARIFE o B X9 47847 =81
F27 TAE Follx =W £52 & ¥ EsA 2 Aotk T §7
EAE Hwtes F FHAA}A HoteA IFE vA NFHFLY dAo| Hrx
9, =¥ F4A49 AS uFARY 9 P o AUWFSES BEgE
A Bart genz {784 FJAEdAE d& Fos Wasy
(Hajimiragha, 1989).

£ A7) BHE BPR/EAEL AT BE AYPAN 2245

N AR 5FV12Y Erd o vd K784 2uE F A o ge §7]




$A7 EFY AU AEH7] @R, JHE BFA/IEASY 225 9d
g4 dde EzHe 9 2o 4A W2 F2AES Jopuy) Astq A
AE2L o8t & A/EAEL FY F2ARYG. E® 2 24YA

A AD #7849 F50 A% BARID Q= AFAN 2AIAAA A

AEFA AY FAA T AEFLS AR AH.

A A¥® Thinner 002 #&% &34 474 (Aromatic hydrocarbons)E 2
Tolulene 1%, Ethylbenzene 18%, Xylene 80% & TA® Al Foltt. thFEe

thinnerd FE5& 9 3714 A&

e

o] #2 AAsI Y3 AgHE AUEe F
9} ulgo) mwal ethanol, propanol®, acetate® (ethyl-, butyl-)%°l 449 T4
& ATow AegHI Y= AAo,

2ol gol A AFgE A 002AE L 34A vdEAY FEHI dAHA
orq @A dEA FAHC o A3 EAA B WS AFFAW AA 2
Well A BAHo Agdgn e AFEZTHINLEAT AF BEA Xylene,
Ethylbenzene & Ztz ¥z 4¥FE FYF2 AA dA#} whole body
e 22 =g Lolr o



I.45 % %y

I FUAF=FA 9 43X

ALY RI7IGAEL 259 dHE 248 57 L 725 2AAA A
@EZ2d F2A7E FAE Fig 1. # 2ol X8 gt 471848 Z249)
T HHE AYERIATY @FAE 95-3-11914 A& d 2L} E2 X
2 A (Tsuruda, 1989) ¥4 & WY AA} F2AA og, FIZ2 FAE= 4
&% 6L9 glass chamber 2712 A A2t 147163 ¢ #7171 HEE gas
pump ¢ flow meter & E7t29) FFFE 2AGJon, T2 25= 20

$05C, 5 S05%2 F2FFAA & AU

AIR

GAS MONITOR

I

MASE FLOW
CONTROLLER

AN

| MOUSE
RESPIRATOR
AIRL] THERMAL MIXING

MASS FLOW SOLVENT EXPOSURE
CONTROLLER VAPOR CHAMBER CHAMBER
GENARATOR

Q000000000000 0000
0000000 000000000

Fig. 1 Exposure system for the solvent inhalation




2. 0382 Z=2 9 B4

2 AP ApLe EdH7 844 W KA Thinner 002 & S #7184
= Tolulene, Xylene, Ethylbenzene &2 EJFA ¥ (¥, Junsei Chem.)< A
YEAZ HAstd T2 AAY. Thinner 002 AF] AEFH F/RFS LotE
7] 9std GC (HP 5890 Series II Plus) , GC-MS (Shimadzu QP5000) & o°l
4393, MAMANRA blood ¢ whole bodyE Headspace Sampler (HP
19395A)E o] & (Radzikowska, 1981)9] #W§& WA # Bath temp 53T,
Valve/loop temp. 57ClA £A 5.

EQZEeAe 5o AFAHNY XEFE/M29 AZE+ Air pump (Iwaki Co., Ltd
Model ; APN-110.)9 Gas meter (Sinagaw Co., Model ; DC-2A) & °]&
108) 8§ Teflon Bagel 781619 AR® F71& FIF F /71849 EEHS
(100, 300, 600, 900 ppm)E A =3 HAA ZFZA chamberd T = A Zo A}
&5,

2ge7)44 0029 AFEN, ZHEH 283 9 R AFFE AWRI
gA9 ENzAL BT 2.

[ GC condition of 002 thinner analysis ]

- oven temp. = 55T
- Initial temp. (T-1) = 55C , 1.5min
- Final temp. (T-2) = 100C , Z2min



- Temp. increase rate = 7C /min

- Injector temp = 210C

- Detecter temp = 230C

- Detecter = Flame ionization detector (FID)

— Column = HP-1 (Crosslinked Methyl Silicone Gum), 25 M x 0.32mm
- Splet ratio = 1 : 100

At 2L B xA38 A thinner 002 & water bath 22+0.2C A & o} A
100, 300, 900 ppm& T EZ % Fo] F7|712E L AAAH mouse 578l & 64
e F2HAa, ad T2E YHe ddEFA FEE ¥52 39 e
FHoer TEF %Fo] T2 A F mouse RUSG AW Zzg $7184

TEE Yobr gt

3. 4¥EE 2L A5z

75 %9 SPF ICR A% ¥4 mouse (F. HAUIFFEHNEHE 24 wo}
2T

=5 23

-+

, BdlFE 55%5 FAdIAA|ZE 1241 (2B A2 07:00 ~ 19:00)

te AAS2AAA 157 #3430 F AF 427459 A 743 mousedt
2 dgo Argsgrt.

& A

ot

o




4. 3 NA 3 2 Whole Body A& AFH

. A

7 BRAES Frda ALEYG EYEE F ZA mouse B dH=

w3 AlA 025mle] ABE AgARNN AHG: FTEE &Etr] A

Triton X-100 € 400 & 713 ¥ ACD €9 [IL 9 F/FF 4.8g citric acid

13.2g sodium citrate, 14.7g dextrose ; Acidium citricum -dextrose solution

(ACD) (NIOSH, 1984)] & 25044 43¢ 10ml & %9 Headspace ¥4 & vial

o) wol teflon-covered L EFAZ @A WESHA EMA 712 WAL 4TAA

spakelth, oW WES EAe 39 AAAA FES 3

REE sa ks FA
W2 e Ao,

Y. Mouse® Whole Body ¥4

stainless steel jardl Y3 2d 3 IAAL7 dE AHAA  polytron

homogenizer (Kinematica, Switzerland, Model PT 48/2 ST "ODME &A 3

2asAT. oy Asstd AMNALE AY AYFEY ANelN Fzd £7)

_ﬂ_
gA7 FAeEx FES F9, Y2 (Tsuruta, 1987) ¢ o] &3 &
2

5 a2 dAa4HF A AR 2L HHOoR 05 g& AL ¢
o} 80 u¢ Treton X-100 # ACD solution 500 u¢-% 41¢ Headspace E4 &
vial o] ¥ 99 Z& Viald vAE &A AR} 24 A7AA YFaA =



A,
< Analysis of solvents remained in the whole body >

@O Exposed Mouse

i frozen in liquid nitrogen, homogenized in liquid nitrogen
l by polytron homogenizer
@ Mixing 500mg of the homogenate with liquid nitrogen,
! evaporation of liquid nitrogen to obtained accurate weight
i
@ Addition of 500ml ACD solution
! capping

@ Analysis in Gas chromatograph (FID) using head space

—>» POLYTRON HOMOGENIZER

—

I/STAINLESS STEEL BEAKER

"
LW |

; — 7 LIQUID NITROGEN
= ——| | —=E4
;"_:_ == :“:: ={| »CRUSHED BODY TISSUE
1=\8%0) 13H—=H
N —=\0ok- - ={—>STAINLESS STEEL JAR
[ — H{oo/-=H
— — =}
FEEaeo sSR!
| = — - —H{
1 — — — - V]
¢ I;I/ /—/ yd /_I- <

I'ig. 2 Apparatus for homogenizing mouse whole body in liquid nitrogen




m. 43 9

I. Xylene 85 ppm, 228 ppm %2 A

A

e

gl 19 o]l AN FYF2AAE ol 4ste At 0029 DAR7]18 A Xylene
% 85 ppm 7 228 ppm & FRAA A ® 1% S FHE AU

Xylene 8ppm, 288ppm & 247 641 F2RE o mouse AN ¥ =+ 62ppm,
177ppme. @ veht Z2g Fol vlHs 9 Yo F5E AL £ F UT dA ¥
vHE 6AI7 B9 224 5uiE] Zzte] #M A AT Brd 2% ER] 228ppmel
#37:¥ mousedh A /MAZEY Aol7t FW A JeErwth

Table 1. The absorption of xylene in the blood and whole body after 6hrs of
inhalation exposure .

[xposed Conc. 85 * 5 (ppm) 228 = 10 (ppm)
Blood Whole Body Blood Whole Body
(ppm) (ppm) (ppm) (ppm)
65.3 81.4 194.6 24477
73.8 93.4 1771 194.6
50.8 787 142.8 187.7
66.7 84.0 1875 2712
53.8 80.3 182.2 236.4
* 62,1 £9.6(0.73) 83.6+5.8[0.98] 176.8+20.1(0.78) 228.1+37.1[1.0]

* ; Average = SD, ( ) ; Blood/air ratio, [ 1; Whole body/air ratio



2. Ethylbenzene 23ppm, 80ppm Z = A3}
Xvlene & F=9| o]o] ethylbenzene &) FFAEE Yolry] 9ste] e oo

% cthlybenzene 23ppm , 80ppm & F=2A]A A7} whole bodyE A Hestd GC
Head space® £33 23 ¥29 & 552 T2 Yo

Table 2. Result of exposed to ethylbenzene for six hours .

IExposed Conc. 23 * 4 (ppm) 80 = 8 (ppm)
Blood Whole Body Blood Whole Body
(ppm) (ppm) (ppm) (ppm)
53.1 423 174.8 169.3
56.6 46.2 189.3 185.2
444 442 182.2 1734
382 382 179.9 166.3
469 515 196.4 185.2
* 47.8%7.2(2.08) 445+49[1.93] 1845+ 8.4(2.31) 175.9£8.9[2.20]

* 5 Average = S.D, ( ) ; Blood/air ratio, [ 1 ; Whole body/air ratio

o] 23& H13 W w3H 80ppm ZFZA| ethylbenzene®l xylene Bt} ¥ {4
A oF 2ZE Bel FFE AL & 4 T whole body 9 A $E xylene Bt} 2
Woold FrE = A U, F BERL Efsd 2L EEoN dAA E=

Al ethylbenzene ©] xylene Bt} MU F47F & dojuin & 2= gg




3. 002 Thinner 100ppm %2 A3

Xylene # Ethylbenzene £ A%t TY8 FYFZ AN E o) & EFR7IEA A&
el 210 FUEZ 4TS Lotxy] 98] thinner® 100 ppmo] HES TAFAS
2 d510] mouse 57ME] S 6A17F T2 gh olw AzHd e 7 /U1 8A LAFE
% A7 A% B3 7 2L FER ZT2HATG 6A1Z% Tt 4 KU18AE =24

-

By ¥ 5E Xylene ©| 72.2 ppm, ethlybezene 31.1 ppm 22l 3 toluene ©] ¢ lppm &
3 thinner 0029) ZA 4] &3} ¥)5=3o ethylbenzene &} A o] k7t il Xylene
o] 27k FO|E %S Ul o]E 20T AW FEoRZ ARIFAA AU 0024
25 ethylbenzene o A & Fo] xylene®th 3¢ wedz 44dn.

Table 3. Exposure condition for thinner during 6hrs of inhation exposure.

=TT Sovent
~. olvents Toluene Ethylbenzene Xylene Thinner
Samphtig.
} ™~ (ppm) (ppm) (ppm) (ppm)
Time
1H N.D 28.1 77.3 105.4
2H 1.6 30.3 709 102.8
3 H 1.0 364 2.7 110.1
4 H N.D 33.1 67.4 1005
5H N.D 27.7 725 100.2
" Average® S.D 05%0.7 31136 722t36 103.8%4.1
(%) (05 %) (30.0 %) (69.5)
* N.D : Not detection
o) 7+ §7]1&x @ FEE Toluene ; 4188 mg/m’ x 0005 = 2.094 mg/m’
Xylene ; 4188 mg/m® x 13025 = 130.25 mg/m’

Ethylbenzene ; 4188 mg/m® x 0722 = 302.37 mg/m’

o3 & ¥EE 4347mg/m’ ol Th



A 1038ppmel A 6AI3E Bt E2 412 59He) mouse® E2 F ZA] AWt
M A 2e) A8l EA5e] GC Headspace = £H AT RN A% Edsh
o FrE FIYE ot 100ppme) AUERA FH BYFESG A mLd

KRV

Table 4. Concentration of solvents in the blood after 6hrs thinner 100ppm exposured.

-~ Solvents Toluene Ethylbenzene Xylene Total Thinner
Mouse ™~ (ppm) (ppm) (ppm) (ppm)

1 1.9 415 63.4 106.8

2 16 32.7 76.2 1105

3 1.2 29.2 59.2 89.6

4 14 494 60.8 116.6

5 1.8 26.4 67.1 95.3
Avorag(-:i§.D 1.6x0.3. 35.8135.8 65.316.8 103.8+11.1

BRGNS (1.5%) (345%).[0.87) | (62.9%).00.91] [1.0]

(@) = blood/air ratio
Note> Xylene, Ethylbenzene ; 1mg/L = 230ppm
Toluene ; Img/L = 266ppm

Table 5. Concentration of solvents in the whole body after 6hrs thinner 100ppm

exposured.
~~__Solvents Toluene Ethyl benzene Xylene Total tinner
Mouse (ppm) (ppm) (ppm) (ppm)
1 15 53.2 102.6 157.3
2 14 40.3 84.1 125.8
3 1.1 382 87.4 126.7
4 1.7 29.6 73.7 104.5
5 09 31.2 65.2 97.3
~ Average=S.D. 1.3+0.3 384%95 826+14.2 122.3+234
@[ 1° (1.19% ) (31.4%).[1.24] | (67.5%).[1.15] [1.18]

(@ = whole body/air ratio




211} 100ppmel A 6412 B 2243 5918] mouse AW 7+ F7| 84 wEE
Fihvibenzene ©] 35.8ppm, Xylene ¢ 65.3ppm 22 YERY o= F2A|9 FXx 9} o)

- 3017 skt ®3d E2E mouse whole body ¥4 @3} Ethylbenzene 8 Hx &
38.4ppm, Xylene & 82.6ppm Ao FErETh 7t A JEWT

4. 002 Thinner 300ppm =2 A3}

21t} 100ppm F 2o o]o] 300ppm & F2AA BT ol AA Ay 621
7 L8 FEE ¥6 F Zo] o 299ppme 2 TAHE Z #7]8AE == Toluene
o] 2.4ppm, Ethylbenzene ©} 869ppm, 18]3 Xylene ©] 2095 ppm 22 FZHHh
o]t 100ppm ZEZA ] & /7|44 F2Fxs vadd AY 3w FEe FEAC

Table 6. Exposure condition for thinner 300ppm during 6hrs of inhalation exposure.

\r\\.\‘Solvents Toluene Ethylbenzene Xylene Thinner
Sarmnplin
) (ppm) {ppm) (ppm) (ppm)
time
1H 2.6 85.7 223.2 3115
2 H 3.1 825 225.0 3106
3 H 2.2 8.1 208.4 208.7
4 H 1.5 91.3 188.1 280.9
5H 2.4 86.8 202.6 291.8
Average*S.D. 24*06 86.9%+32 209.5£15.1 208.7+129
(%) (0.8%) (29.1%) (70.1%)

211t 300ppm oA 6A1ZE E< F2A17 B WS} whole bodyd] BEE £4T 2

3} 387, 8% el YERsit



Tubic 7. Concentration of solvents in the blood after 6hrs thinner 300ppm exposured.

"~ _ Solvents Toluene Ethyl benzene Xylene Total Thinner
Niowse (ppm) (ppm) (ppm) (ppm)
1 2.7 986 1109 212.2
2 18 1072 1392 2482
3 29 120.1 1915 3145
4 37 119.3 178.1 301.1
5 26 %2 100.4 198.2
Avcrage* SD. 27%0.7 1081+115 144.0+40.1 254.8+51.9
ERCONE (1.1%) (42.4%). [1.24] | (565%), [0.96] [0.85]

@ = blood/air ratio

E77 el Zk mouse HAWY {718A¥ HFFFEE  Tolulene 2.7ppm,
cthylbenzene ©] 108.1ppm, Xylene € 144ppm ©o|th. Z2A] A¥|Ue] 2% wg
ethylbenzene ©] o] (1.24%) F+sHU3m A2 Xylene & HAA (0968) E2-35
2AF UM, E=F 29 mouse AW F718A9 BEE TE mEH)

s el olE FRAYANE Ads wANE AN 2oy

Table 8. Concentration of solvents in the whole body after 6hrs thinner 300ppm

exposured.
\_<<Solvents Toluene Ethylbenzene Xylene Total Thinner
Mouse (ppm) (ppm) (ppm) (ppm)
1 2.2 1252 105.2 232.6
2 2.3 173.1 1945 369.9
3* 28 211.1 262.6 4765
4* 27 2183 269.0 490.0
5 2.7 1382 1339 274.1
 Average£S.D 2.4+0.2 146.2+259 1445+ 456 293.1+70.4
o). [ 1® (0.7%) (50.0%). [1.71 | (49.3%). [0.7] [0.97]

@ = whole body/air ratio
3*, 4% = missing data




S00ppm 9 Al 002 =223 mouse whole body W€l

cthyvlbenzene 173.2ppm, 228131 xylene ©] 193.0ppm &2 FA =t}

) W
TFEE

Toluene ©] 2.4ppm,

ol AA E=g

Aol §7144 ¥ &8 BEow Ay 0029 F$- Xylene Et} ethylbenzene ©] blood

S} hody Wl FF7 2EE B 5 AdATh

5. 002 Thinner 900 ppm %= A3}

6417 F F=
7} 7} o} FEE Toluene ©] 9.1ppm,

©ogre) A9l A 100ppm E2A B Z #7845 BEE < OIAE ¥

Byl Aol

Table 9. Exposure condition for thinner 900ppm during 6hrs of inhalation exposure.

ethylbenzene 258.2ppm 183 xylene 632.6ppm

AZ AU e Adve] BEsEE 8981ppm ©l Ut

S

\ Solvents

. . Toluene Ethylbenzene Xylene Thinner
Samplit
. (ppm) (ppm) (ppm) (ppm)
~Time
1H 72 244.3 638.5 890.0
2 H 9.3 256.7 647.2 9132
3 H 11.8 270.3 6274 909.5
4 H 88 275.3 597.6 881.7
5H 8.3 244.2 652.5 896.0
Average£S.D. 91+17 258.1+14.4 632.6T21.8 898.1*13.2
ERRCHIE (1.0) (28.7) (70.4)

ol #7]8&A

3 99} Po] Z2 9 mouse o Y U whole body & #4388 Zi Z+ {71849

whiE 810, 115 ol dEhgtth



Table 10. Concentration of solvents in the blood after 6hrs thinner 900ppm exposured.

i\ Solvents Toluene Ethyl benzene Xylene Total Thinner
Mouse (ppm) (ppm) (ppm) (ppm)

1 9.4 136.2 232.1 3777

2 85 174.3 271.2 4540

3 8.8 1776 2659 452.3

4 126 2455 406.1 - 664.2

5 142 296.8 4130 724.0
 Average=S.D. 107+25 206.1+64.2 317.7+85.2 534.4+ 1505
08 [ 1® | (2.0%), [1.18] | (38.6%), [0.80] | (70.4%), [050] [059]

@ = blood/air ratio
3 99 ol Z2d mouse ¥ IL U9 f718A¥ FXE Toluene ©] 10.7ppm
(104¢/1.), cthylbenzene 206ppm (895.9u8/L), 28] 2 xylene ©] 317.6ppm (1381.2 ut/L)°]

vk olE ¥ 79 vuEd Y9 W Toluene & A$ 38} o|4 (2.7ppm — 10.7ppm)

% /18 el ethylbenzene & 19¥] 28]3 xylene & 22 ¥} 7} &7t Rojr}t. ol&=
IFE 2 (900ppm) Al EEFY A FEE FEE o= A FIHHZ ZHHEL B
- Ak

Table 12. Concentration of solvents in the whole body after 6hrs thinner 900ppm

exposured.
- __Solvents Toluene Ethylbenzene Xylene Total Thinner
Mouse (ppm) (ppm) (ppm) (ppm)
1 112 1669 300.2 4783
2 105 200.8 3272 5475
3 92 206.1 3187 534.0
4 147 2885 419.0 7222
5 133 354.2 4237 7912
Average*S.D 11.8+22 245.1+58.9 357.8+589 614.6+1345
(%), [ 1° (1.9%), (39.9%), [0.95] | (58.2%), [0.97] [0.68]

® = whole body/air ratio




900ppm F2A] A3 w7t E whole bodyd] N E F29 FERY HA &3

so] oj=AE EYHE HASS B A

A7 S @d /71 8A% EFHIIEA (A 002)9] F2AYS FTEAEE ¥ 13

st auh,

Tahle 13. Comparison of the ratios of blood/air and whole body/air between single
solvent and mixed solvent exposure.

Single solvent exposure Mixed solvent exposure
Xylene - Ethylbenzene Xylene Ethylbenzene
Concentration 8 228 23 80 72 210 633 31 87 173
(ppm)
B/Air (Ratio) 073 078 208 231 091 069 05 087 124 08
WB/Air( /) 098 1.0 231 220 - 115 079 057 124 17 095

* 3, Blood ; WB, Whole body

GAdEA F2ZA9 BEREA F2AY Y3 29 FFEE v HY,
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