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Abstract

The purpose of this study was to investigate the toxic effects
of iso-butylalcohol on Sprague-Dawley rats which were treated 6

hours a day, 5 days a week for 13 weeks by inhalation.
The results were as follows:

1. Iso-butylalcohl did not induce any abnormal change in the
viewpoint of clinical signs, feed consumption, ophthalmic test,
urinalysis, hematology and blood biochemistry during and at the

terminal of the inhalation toxicity test .

2. We did not find any abnormal findings in the gross and
microscopic observations due to the inhalation of iso-butylalcohol.
There was no alteration in relative organ weight owing to the

inhalation of the iso-butylalcohol.

3. Acute mean lethal concentration (LCs) of iso-butylalcohol was
observed to be more than 3,000 ppm. No observed adverse effect
level (NOAEL) of iso-butylalcohol was 3,000 ppm in rats under

the inhalation of 6 hours a day, 5 days a week for 13 weeks.



In conclusion, LCsy of iso-butylalcohol was more than 3,000 ppm,
and its NOAEL was 3,000 ppm in rats under the inhalation of 6
hours a day, 5 days a week for 13 weeks. Iso-butylalcohol did
not show any change in the clinical signs, feed consumption,
ophthalmic test, urinalysis, hematology and blood biochemistry,

together with no alteration in the gross and pathological findings.
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Iso-butylalcohol (IBA) isobutanol, 2-methyl-1-propanol 2.2 Hw®
Ho, 2242 CHpO°l™ CAS NO. 78-83-124 FA7t~ 9 Zzdd
< 982 3e 8253 S 23l 2-ethylhexanolS A X u 2 A
s, EA%F 7414, 3 -108C, ¥ 107C, 93+ 27.8°C, 4] ZF 0.806
(15T)9) 283ty EA4L /IR e FA9 dAzA AdHez A
A - AHA, FIIFEEA, =8 &4, T8 AAA, FA s Az Fs
59 8x2 UgsA AHEHZ gtk o] ERAL AHFYo] Hojuy, TA
Aol Hgo] &oldti, Ax&LEr}t maEn, A, A APy, ¢
EF 93 2 AT 243} 59 FAAE oA G T oA AFAsL
ZFojol & 248 FFsn Yok dA|, IBAY FW AHEF F5F ¢
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1. NEE2 A dEES=

A EE A9 iso-butylalcohol (IBA)E A ZZFA AL (A &)X 74
g AJoFg 17 (Test No. djg0218M)& 7133t AgatRom 34 Aol
Hepa filter® E3AA A3d ¥ 718 ol &3t 452 & -+
2tz 538 EQWYA 24 (SPF)Y Sprague-Dawley A=E (F)HE
APEEAEY ($49)2 58 ESLo} barrier systemd] FELFLAM 15
% &N F A%

a
A AYSE AEL FHL 171231483 g, &AL 139.24£506 golAot.

2ARAE AN T AYE A5 AF @A HAGHES 2"AYe
ot 1 W=F, 3 TaFoz EIF F, 4tl9 FYAH (inhalation
chamber)°ﬂ z+zy A AT FdBH Y 594 FFANXNE o] &5t
229 £83gded & uy AAEE AS L FASEAG] shest
2 #9ch A YR 3 AsE FFF7) (BABE Class 10,000 ©]
)7t A& TIHYoH, LEE 2312C, AUSET 40-70%, B7I13Fe
11~15 3/A17}, ¢8e 5-15 mmAq (&%), £3& 150~300 Lux® 12 4]
b (28 9A~9 % 9A)e ZZAo] &R HE barrier systemolA A& R
NEe AAgdon AlRE AYEEE PAADFAR (A7 A} A
YEBAY)E, 4= AQAEF AAFE AFFFALE o] &3] A

golol HAHEE St



3. AE=E Z2YHY

AMPEAEY Z2&= &3 1 md £Y38Y (Model No. SIS-20RG, Sibata
Co., Ltd., Japan)?t #71& A EAAIEA LS o] &3t AMNZ 2o 9T A
712 FYol g AFTE E2EEE BIRA € duAY S 58
o HEEAEASAHE AT T2 HA3NAT. AFERY Z2aye
2 A 7] (Model No. VG-4R, Sibata Co., Ltd.,, Japan)& o] &3l A|@E
AL 718N F AR FE FATVY EFSH AATEE 2 &

YA Rl A= dFFEN FA F2AAG
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4. MU BH A &3

ANEEED FE F 4 2d F48AUY B#HZAES A 25,
75, &E, @IFe Ay FHE AdxMe #AAIFA (Model No.
ICS-20RG, Sibata Co., Ltd., Japan)& ©|-&3}o 30&ntt} AR om, A
29 FEE AT As HH A7 FAHE GC (Model No.
GCS-14PFFS, Shimadzu Co., Ltd., Japan)Z ujf 15% A o2 A4t
ol W EEFEAES 7 A s wE FTEIVI2EA HIAS A
39 Y. &, air pump (APN-110KV-1, Iwaki Co. Ltd., Japan)®} gas
meter (DC-2A, Sinagawa Co., Japan)& ©| &3l A|dsxda 711 &
71 7 96 & 10 g E & teflon bagel AE3] A ¥ IBA BEEAYF
(Test No. dj80218M, A ZEFA A AME)e dAZFE mlolaR2HAA

2 teflon bagell FYAIA FE3] 7I8A17 & o]E T F/IAE A &

4N

Ao AFRJ GCY =72 FIDE HE7|Z, HL silicon DC-200 15%
Chromosorb (Z°]: 05 m)9 A& Algslged, 22 2= 100C, ¢
T LE= 150TC, Y= 1 w2 st



132 e =& FASAA A8 A¥EEL Table 1o UebH upe}
Zol & - ZF 1072l & 3 Fo 2 31, IBAY FEE HETL 0 ppm,
a8y F2F L 333 ppm, 1,000 ppm, 3,000 ppml 2 Z+Z M AdGoH,

FE2TL T IBA TEE 19 6 Al F 5 ¢, 13F B¢ BHE =

Table 1. Experimental design for the 13-week inhalation toxicity

of iso-butylalcohol in rats

Chemical Group Dose Sex N Animal No.

(ppm)
Group 0 M 10 1001-1010

0

(Control) F 10 2001-2010
Group 1 M 10 1101-1110

333
(Low) F 10 2101-2110

Iso-butylalcohol

Group 2 o0 M 10 1201-1210
(Medium) ' F 10 2201-2210
M 10 1301-1310

Group 3 3,000
(High) F 10 2301-2310

1) 9434

A9 2 ¢3r]ne Y 18 2E 524 ga s BRAAL,
Z2EL Y Z2ANAY 589 ARRTE FAsgon, EzE
2 ¥ol £54, 9%, A2y o Uste] BRSA.
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ANEER Z2 HJF F4 13 &
(SL-5, Kowa, Japan)& o]l&3 &<¢t& HASIEow, ¢k slvel (RC-2,

Kowa, Japan)& o]-&3] ot & A H 9 o] AFFE #&stg).

FHoZ tPALE AAIF F slit lamp

5) =HA

ANPEZ Z2 F8F 273 AY3 27 JAd BE S22 g A
g 2] (Cambur-9, Boehringer Mannheim, Germany)E& ©o}&3lo pH,
ketone, @&, Hb, wbc, nitrite, urobilinogen, 2 & %4, &g % g3 %

2 Arretgleh

6) West o W garern A4

LEFE 3l NFER FE F5 FH AN oW, #HA FU



oA AL Al MR, AT HnFey, dviEade, A7
¥ T84 (mean corpuscular volume, MCV), 4% HIFIALHELH
(mean platelet volume, MPV), 3+, FAHE Wa&3 (MID, mid range
population in leucocyte), FHT T& HTAE5Z47|2 Sereno System
9118 (Sereno Co., Ltd., US.A)E °]&3d FA4&Ath dH43ex = o}
2ol Eolul - E @AW A (aspartate aminotransferase, AST), &zt
ol = EFAH A (alanine aminotransferase, ALT), &z}l ¥ 2Aulelx|
(alkaline phosphatase, ALP), %324, ¢¥9, 8424 gwza EgZg
Agtel=, FidgFrisgd & ddez 25 FANISEA A 550

Express (Ciba Corning Co., US.A)E o] &3t B3t}

A, S, A, e, 2, A,
AVshS

(2) F715%



ol 2ol ¥ RE $EL RA% 14402 544 BES 259
onf, A (da), WA, AR, A% B, 2 A, F4, 42, B, A%
WA, H, HakeAl, 4T, F4, AR 5o 3718 Ao Wz 3

°
)
N
o3l
N
rir
—
N
X
of¥
oX
kd
ru

8) 22 AT o4
AT, AR H, dAstdr), A3ty AAL Z7IF S S 1)
ANAEAS G g FATH B4 Student?) t-testE ©]£3t

=

T—

F942 005904 FSAAL AN A



=

[E':'

B

=
o
oM

1. &

j.
=

1352 jEE 272 F 7 79 F4AY 2%, AdEE, 4,
713l dd HTF X+ Appendix 1, 29 Zo] SAHFHY T, o] Qo3 &
& Table 29 YetlA. AW #7]Fe& 207772262 {/mineZ &
AAAY &3Fe] 1,000 ¢ 1 m)YE ol &3t AV AFE F3AES o A
3 #7] AFE 1214~1278 7 HAES G F ARen 2=+ 2363
£094C, & 59.151087%, ¢¥< -1009+£020 mmH,0 T84 2z
Z7E2 449 HHo .

)

Table 2. Environmental condition in the inhalation chamber during
the experiment

Items Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
T (C) 2383 £ 262 2330 = 088 2353 £ 093 2383 * 098
RH (%) 6287 £ 78 5889 = 872 5808 = 875 5678 £ 8.35

P (mmH:0) -10.04 * 015 -10.02 £ 013 -1018 * 024 -1013 %= 0.23

R (2/min) 20779 + 262 207.08 £ 201 20764 = 220 20858 = 3.27

T, Temperature, RH, Relative Humidity; P, Pressure; R, Flow rate

All data values are expressed as total mean*SD from the 13-week data..
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Table 3. Concentration of iso-butylalcohol by exposure groups

Unit: ppm
Concentration

Groups

Establishment Upper Lower Mean = SD
Control - 0.00 0.00 0.00 £ 0.00
Group 1 333 329.80 338.63 33312 + 1.99
Group 2 1,000 989.10 1058.20 100853 £ 11.36
Group 3 3,000 2905.30 3209.60 300573 £ 36.12
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3. Iso-butylalcoholg] 13F FUSAMAIH

1) d&58el vxle 4%

AdEd T2 A 7|30e 24 oW $EE Abgex oy, £3 A
el 710" 5old J4F4= #Fx ¥

2) AFHStol v F

ml

F271 F & FEEe 1314 &A% AI4E Appendix 4, 59 F
Ao, Z2dAd dd AS AIFL Fig. 1, 29 Zo] ey =
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300
250
—8— G0(Controt)
200 — - — G1(333ppm)
— =&~ - G2(1000ppm)
- - > - -G3{3000ppm)
150 L 1 ~ " 1 L i
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=z =2 )2

Fig. 1. Body weight changes in male rats during a 13-week period

110of the iso-butylalcohol inhalation.
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Fig. 2. Body weight changes in female rats during a 13-week period

of the iso-butylalcohol inhalation.
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3) ABAIZ S HXE qg

22717t 5 o 4§29 ARAAFS F 18 BFAYEH, 1909
AEFFFR AFE AW 3 Aolg 1T WF HAY

(g/rat/day) 2.2 3t9th. Appendix 6, 7ol A JRA<e 1¥4 AEAMHHAZF
(g/rat/day)S Yt en, AdTd 193 AaAdH =Y WM3E Fig. 3
B 40) o3t AEER Z2FY FE 103 AARAAZT@Y F
JFe FAY AL YERITL 2212+£18 ¢/d, ATEEZE L 21656+
187 g/Y, FETZT 2T 21861205 g/Y, LFEEZZFL 21656%2.20
g/dolden Ao A dERTL 156401165 g/¥, AFEFETS
1484+187 g/Y, FEEZZFL 15638+176 g/¥, LFEEZZTL 1486
£168 g/doldtt. AETFE 7|EdY ZEZAMY AgHAZFE B9
Zadte 4%e deEddey $3AEC] gien 53 FAFHoE
F93 o)zt AAHA gkt
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Fig. 3. Feed consumption in male rats during a 13-week period

of the iso-bultylalcohol inhalation.
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. 4. Feed consumption in female rats during a 13-week period
of the iso-butylalcohol inhalation.
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Table. 4. Urinary analysis in male rats after inhalation of

iso-butylalcohol for 13 weeks

Sex Male
Dose (ppm) 0 333 1,000 3,000
0 1 3 2 3
1) Leucocyte % g g g g
3 0 0 0 0
2) Nitrite % 18 18 18 g
1 0 1 2 2
3) pH 2 7 6 4 4
3 3 3 4 4
0 5 6 5 6
4) Protein % 8 8 8 g
3 0 0 0 0
0 10 10 10 10
1 0 0 0 0
5) Glucose 2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
0 7 5 4 5
6) Ketone % g 8 8 (5)
3 0 0 0 0
0 10 10 10 10
1 0 0 0 0
T)Urobilinogen 2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
0 10 10 10 10
8) Bilirubin : g 9 9 9
3 0 0 0 0
0 10 7 10 10
9 Occult blood % 8 % 8 8
3 0 0 0 0
1) 0: negative 2) (¢ negative 3) 1: pH 7
1: 10-25 leuco./uf 1: positive 2: pH 8
2: 75 leuco./t 3:pH9
3: 500 leuco./
4) 0: negative 5) 0: normal 6) 0: negative
1: 30 mg/dl 1: 50 mg/dl 1: +
2: 100 mg/dl 2: 100 mg/dl 20 ++
3: 500 mg/dl 3: 300 mg/dl 3 44+
4: 1000 mg/dl
7) 0: normal 8) O:negative 9) 0! negative
1: 1 mg/di 1t + 1: 5-10 erythrocytes/ut
2: 4 mg/dl 20 ++ 2: 50 erythrocytes/ul
3: 8 mg/dl 3 4+ 3: 250 erythrocytes/ud
4: 12 mg/dl
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Table. 5. Urinary analysis in female rats after inhalation of

iso-butylalcohol for 13 weeks

Sex Female
Dose (ppm) 0 333 1,000 3,000
0 6 7 5 4
1) Leucocyte % ? % % “?
3 0 0 0 0
2) Nitrite ! 10 3 8 10
1 3 1 1 3
3) pH 2 5 8 6 6
3 2 1 1 1
0 8 9 8 9
4) Protein ! 2 ) g ¢
3 0 0 0 0
0 10 10 8 10
1 0 0 0 0
5) Glucose 2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
0 5 4 7 6
6) Ketone % 8 8 (1) g
3 0 0 0 0
0 10 10 8 10
1 0 0 0 0
7)Urobilinogen 2 0 0 0 0
3 0 0 0 0
4 0 0 0 0
0 10 10 8 10
8) Bilirubin ! 9 9 9 9
3 0 0 0 0
0 10 10 7 10
9 Occult blood ! 3 g 0 9
3 0 0 0 0
1) 0: negative 2) 0: negative 3) 1: pH 7
1: 10-25 leuco./i L 1: positive 2: pH 8
2: 75 leuco./ul 3:pH 9
3: 500 leuco./ud
4) 0: negative 5) 0 normal 6) 0: negative
1: 30 mg/dl 1: 50 mg/dl 1+
2: 100 mg/dl 2: 100 mg/dl 2 ++
3: 500 mg/di 3: 300 mg/dl 3 4
4: 1000 mg/dl
7) 0. normal 8) O:negative 9) 0! negative
1: 1 mg/di 10+ 1: 5-10 erythrocytes/ut
2: 4 mg/dl 2 ++ 2: 50 erythrocytes/ud
3: 8 mg/dl 30 4+ 3: 250 erythrocytes/u
4: 12 mg/°] .
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6) Wt U WYY AR A

Z22 8 3F4d dHAZ F ethyl etherZ vHAA AYF HAo A
74F 2434 sveE AR e 2 AFHE Table 6, 79 YEH A

TR AFE=FET (333 ppm)o] HETO B HutEAYE FFE
AE 784, HIdLuEH, Jdo7, FHF, FTHAE WY F Tol zelE
JeEdRlew (p < 005), ZFEZFEF (3,000 ppm)ollAE dvtEIHE,
FEHETEH, 2N KA AAFIR LY (p < 005), TFEEER
T (1,000 ppm)8] A-¢ ZE FAA sad ezt dzed f9 zol &
UEt A &gkt BAISH o2 FoAE UEld FAEH sedets G4
WAz 3T, £33 s2Ede] AQHUY. A A AsEZE
T A oldE YeEtd ddEy gedEE studE A 28d, =
Z2 A N¥8F F47) 283 2FEEE TN BE T, 87, FJu
224, drEAdE, AT LA, YL RLHo] gxTY RS
H vug o zold HAT (p <0.05). 23U ol RE FAgH gy
He HAE AAHEAZ FHAYG AgEHe] 43H FA2d vxe ¥
A sEdeE s $EA IRy £ FY WY SV "Rl Al
o] =¥A7Y 9FE U1 E F qdh
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Table 6. Hematological results in male rats after inhalation of

iso-butylalcohol for 13 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
WBC 92+14 85x15 8.7%+0.8 84%15
RBC 6.9+0.2 70102 6.8%0.2 7.0%0.2
HGB 15805 161x04 157%£0.3 16.1+0.3
HCT 36713 38.8+0.9" 36.2x1.0 388+t1.2°
MCV 528*1.2 556+15 534*15 549+ 1.1
PLT 09*0.1 0.7£0.1° 0.8%0.1 0.7+0.17
MPV 20.8%£0.8 19.9+0.3" 205*038 18.3%5.0
LYM 926*24 876+1.7 88.3£6.0 909+25
GRAN 35%14 6.2+0.8" 55%3.1 46*15
MID 39%+11 6.2%0.9" 6.3+3.0 45%*1.1

All values are expressed as mean * SD.

* Significantly different as compared with control by Student’s t-test {(p < 0.05).

WBC, white blood cell count (10°mm®); RBC, red blood cell count (10%mm®); HGB,

hemoglobin (g/dl); HCT, hematocrit (2); MCV, mean corpuscular volume (fl); PLT,

platlet (10%mm®; MPV, mean platelet volume (f1); LYM, lymphocyte in leucocyte (26);

MID, mid-range population leucocyte (9%6); GRAN, granulocyte in leucocyte (%).
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Table 7. Hematological resuits in female rats after inhalation of

iso-butylalcohol for 13 weeks

Ttems Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
WBC 44*10 4914 56+0.7" 63+12"
RBC 6.1*04 6.3£0.3 6.3+04 6.7+0.6"
HGB 151%0.9 154%1.0 156%0.7 16.3%£06"
HCT 335%29 34525 35.6+2.7 380+1.2
MCV 547+15 55118 56314 569+16
PLT 0.7+0.1 0.7+0.1 0701 0.7%0.1
MPV 209%1.7 206+1.8 20821 19.10.6
LYM 842%56 83.0x7.0 85.0+3.8 86.4%2.3
GRAN '8.2i3.3 94+40 77123 70x11
MID 76%24 7.7+30 73*1.7 66+14

All values are expressed as mean * SD.

* Significantly different as compared with control by Student’s t-test (p < 0.05).

WBC, white blood cell count (10%mm®); RBC, red blood cell count (10%mm’); HGB,
hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean corpuscular volume (fl); PLT,
platlet (10%mm®; MPV, mean platelet volume (fl); LYM, lymphocyte in leucocyte (%);

MID, mid-range population leucocyte (%6); GRAN, granulocyte in leucocyte (%6).

_23_



NEEZ F=2o o AP gtatvgd) vx)= 9L Table 8
90l 8.9fstATt. £ AFEH Z2FoAN dAF GRuF iy
of izl Hlgtd AuwstA FrtstA (p < 0.05). , T
2IoM ALT A7t #AsAo9 (p < 005), 5 EZE2TF
2ZoAME ztolE YEINA Gt FRANM EAXE T
A5stx gevEle d2TH 2olE JYelR] oyl t (Table 8). &
H, 4R Fs, BE QA gy dxEH vaste] 54
Aoz F# xelE HEPR AL AT (Table 9).
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Table 8. Serum biochemical values in male rats after inhalation of

iso-butylalcohol for 13 weeks

Ttems Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
TP 9.6%+0.3 99+0.2° 10.1+0.3° 10.0+0.2°
BUN 109+14 104%0.7 11.2+15 114£15
TG 321*6.8 30.0+104 279%£131 372x146
ALB 44102 45%0.2 47+0.1° 46102
GLU 268.7£79.0 247.1%46.0 240.1+52.8 265.0126.3
AST 93.7x12.1 846+89 89.7£24.7 90.2+16.0
ALT 36.8148 31365 351%65 374+69
LDH 70442787 696.7+161.7 589.4+255.9 578.1+%219.5
ALP 92.7£16.0 95.6+10.8 100.1+14.3 1054+139

All values are expressed as mean * SD.

* Significantly different as compared with control by Student’s ¢-test (p < 0.06).

TP, total protein (g/dl); BUN, urea nitrogen in blood (mg/dl); TG, triglyceride (mg/dl);

ALB, albumin (g/dl); GLU, glucose (mg/dl); AST, aspartate aminotransferase (IU/1);
ALT, alanine aminotransferase (IU/1); LDH, lactate dehydrogenase (IUA); ALP, alkaline

phosphatase (IU/1).



Table 9. Serum biochemical values in female rats after inhalation
of iso-butylalcohol for 13 weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
TP 9.7x05 9.716.3 98*0.3 9.9+0.3
BUN 141%20 140x14 146*08 135*16
TG 216+108 23.0t88 3781381 247104
ALB 42105 4303 " 43%02 44%03
GLU 117.2+£29.1 97.1+30.0 105.9+28.6 109.7+£426
AST 1141%223 108.2*31.1 98.4+38.4 1157£29.6
ALT 38.0x96 36.2143 47.1%£34.1 323*98
LDH 12250+3195  1117.2+435.1 1206.1+533.8 1068.2£209.5
ALP 8641122 95.8116.2 93.8+28.5 94.8+18.6

All values are expressed as mean *+ SD.

* Significantly different as compared with control by Student’s t-test (p < 0.05).
TP, total protein (g/dl); BUN, urea nitrogen in blood (mg/dl); TG, triglyceride
(mg/d); ALB, albumin (g/dl); GLU, glucose (mg/dl); AST, aspartate
aminotransferase (IU/1); ALT, alanine aminotransferase (IU/1); LDH, lactate

dehydrogenase (IU/1); ALP, alkaline phosphatase (IU/1).
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7) elshd A A

IBA 28 38 ¥ ¢4 Z 2 W0vel2 248 ZE FEo i
ethyl ether2 vl AIA HH3 & B2 $43 £2Z2E Appendix 8, 99l
83U Al Pel AHRT EE AL A H, IR, 3R Hukel o)
< YEHA skt =Y, 43 g9 B2F, 28, AY 737 B¢ F
T TR BEHA Fston AU fF e HUE HolX Futh 4A
o BE ATEZETY § vidA HEFo] 1Yy LFEIL LY @

opelol M AFsFFEES BEE F AU

(2) Z715%

4 F AV HEdd FAE FAHsn A4 2 vx ¢E, 4 A7
4 HE FA (EdF % -2 FE3ld Appendix 10, 119 E A&}
Rew, olF FE AT 100 goll Uiz o5 H
o EAAY. FH AF=EZ2TY #HF UMY FUFFe] dETd
Hlgted SFUHHARNLY (p < 005), 5% E AFEZZTNAM FALH
2 o7 AAolg YEIA Itk FRAAME 1 o] RE A9 A
THE dxT IR Bt Zol& YUENA &sith o4 B9 A

A7) AT Fol ANFEAC o3t WsE HolA &g

&
i
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Table 10. Relative organ weight of male rats exposed to iso-butylalcohol

by inhalation for 13 weeks.

Unit : mg/100g BW.
Organ Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
Thymus 857311396 90.01*+1315 8332%£1215  99.94*22.78
Adrenal L 6.4710.61 7.01+1.48 6.70£0.88 6.81£1.19
Adrenal R 6.5610.77 6.60*1.02 7.01+0.93 6.88+1.60
Testis L 4155413521 41461+£6442 436.07£29.43 43647*£14.94
Testis R 416133262 41595+67.76 427.24+2582  434.28+20.30
Heart 307272252 32058+17.31 310.29+1757 306.431+15.68
Thyroid L 2.48+0.54 3.69+1.86" 327%1.21 2.96+0.71
Thyroid R 2651096 362190 345*1.11 2.8210.60
Kidney L 3232112666 32534+2396 321.95+20.88 323.62*=1599
Kidney R 31511+£2463 32354+£2925 32048+26.19 329.49*1951
Spleen 170.15+49.89 175.05%+21.25 171.37£1664 176.10%15.89
Liver 2591.95+149.53 2556.50£108.90 2574.07+£97.86 2554.00%=135.18
Lung 4254312475 450.86+103.31 438.15+34.10 434.12%+32.24
Brain 433.07%£23.34 43833+2497 436.83t16.84 445.19*1514
Hypophysis 3.01£1.25 3961144 3.62*1.01 295*+1.05

All values are expressed as mean * SD.

* Significantly different as compared with control by Student’'s t-test (p < 0.05).



Table 11. Relative organ weight of female rats exposed to

iso-butylalcohol by inhalation for 13 weeks.

Unit : mg/100g B.W.

Organ Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
Thymus 11191+4757 102.48*12.16 94.84*+1252 115.37%20.38
Adrenal L 13.63x1.87 14.46+3.22 1452+2.46 14.67+2.99
Adrenal R 1253+3.50 1460+ 3.61 14.25+2.99 14.27+1.82
Ovary L 17.71£3.59 19.60=4.30 20.80+4.35 22.96+5.50
Ovary R 17.30t4.14 1853+6.86 18.75+£2.80 20.63+5.44
Heart 346.24+2592 342951293 350792378 364.80t74.52
Thyroid L 2.890=1.09 3.79t0.78 3.4710.99 3.71+0.84
Thyroid R 3.54+0.86 3.85t1.62 3.10+0.63 4.0910.84
Kidney L 31873+11.71 321.40+20.98 32358%30.02 311.63*17.62
Kidney R 322.14*+1885 332.17£19.78 32066*21.88 323.42*28.14
Spleen 221.35+3142 216.18+7.70 217.35*1365 222.58+29.50
Liver 2509.95+145.39 2491.03£170.16 2451.97+112.07 2496.60+82.32
Lung 526.83+39.38 541.59+39.60 558.80*24.08 534.14+ 35,50
Brain 70098+66.98 709.13%£53.14 70392+9249 678483379
Hypophysis 512+154 493230 538+1.30 6.45%0.84

All values are expressed as mean = SD.
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(3) WA xAT3H HA

IBA 232 3858 F ¢+ 24 & 10 vlgd2 FAHE ZE FEd o)
ethyl ether2 vl AA 1T F A%, vF, 21, #1, 4%, o, 43, 4,
b, A, R4, A, HstA, 718, A%, A (da), F4& AHs)
o HIPZAHALE HAEAT. dR B, AA9 protein cast (HEF
38, AeEZ2F 3, Fe=E2F4E, uFEZ2F 58), AF (A%
F27 28, 2FEFEF 1), FEF FAF (dxT 18), 39 &%
(Ae=Z2d 14), 79 KoY 4% AFEZ2T 24, T5EE=F
68, L EZ2F 58), AANAFT (W2T 33, AFEZ2ZT 2¥, T5EE
2E 47, LFEEZT 39), 2444 A (W22 19), A3 A% (W
Z7 28, 1FEEZE2T 1), @A 9 ultimorbranchial cyst (& F 43,
AEEZ2T 58, FEEEET 58, LEEZE T 537 BAHAUY. F
Aol A%, AA9 protein cast (WZF 84, AL ZZ7 98, FErEZ 2
T 108, LFEEFZF 8d), AF (W 28, AFEZ2F 24, F5: %
2T 18, Y SolFsAH 9F (HRE 38, AS=ZE2F 58, $5E2=
T 48, TFEFET 2¥), AAEAF (HET 38, AF=Z2T 64, T%
ERET 28, TFEFET 48, ZHHLIF (W2 18, AFEZEL
18, 43 A2d (d2T 43, FFEZF2T 28, 25=Z2F 48), 3
2o A% (Hx2F 18, 5 =F2F 24), 74349 ultimorbranchial cyst
(HzT 38, AseZ2y 38, FTEZ2F 28, 25=Za27 38), Hs)
FA Y cyst (RFEZZT 28), A4 A% (FEEZZZ 1d)o] B2
Ad. 22U, 919 EE HHES APEF 2o JIAT 5ol A7hoR
VAR &dn ARG AMSEAA o3 2AY F Ade el =T
FEABA ] AAHAT
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V., 3%

Iso-butylalcohol (IBA)E Aoz HZA - AFHA, F71AHALA, &8
A, =85 AAA, A ANd2 Ax Fg T &2 YA AEHR
Ao = olAe] gstEd FrETF &9 2889 A Ue F& 3
SEAolth. AHdAFANM AHAZ F2 AHEFo 9 n-hexane, 7HEH,
Ay}, 2 trichloroethylene, trichloroethane, CFC, HCFC, 2-bromopropane
T o EFEY A, FEA, =4 2 AF 243 A o o8 o
A AHA L Eo] s Ut IBAE FAHYA FHEo] &oldtx, 7
Z2&271 wEan, ALY, JlAol APy, &5 A9 R AT 23}
T OF7IATIA ¥7] WE WA AFARA 712 2AE R
th o] EFE AFHA FoE HFHoE AL EA SA A HE
7} A ojob i}, ol gk AFE F3| AFAHoH IuelM HEL
vz glok. SR € IBAY =A4E 393 AHEW, Smyth
(1954)0] £ Ed9 =M F4 AT54 (LDw)°] 2,460 mg/kgelstx
Hzz RIFen, O F 1985d9 RA=9 BFFH LD 720 mg/ke
o) AWF TRE 340 mg/kgo 2, 281 k29 EFEA LDy
E 180 mg/kg, AWFA el 417 meg/kegtn 2x® sk QUTh
Schilling 5 (1997)2 #=oA 90Y ATFE4AEES AAsAEd, dus
Aol tE AAF ARE AAEA FoWA NOAELe| 16,000 ppmd A
olg}tx 4 wmd ul ) FHE, YA A=A IBAY FAFAHANES
A A% Klimish®} Hellwig (1995)& 94l 6-15%9¢ 0.5, 2.5, 10 mg/L8 &
TE dFo 6 AH =EAA AN 2040 ALHEMAA ZA B ol
oxE 9FS BEAse] Bed Hol 54 AAFHA Fkm EA A

s

s

o

ol
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FE FETAAN AFF7H NEE YD o Ere] IBAZ 20
mg ¥ =ASAL W FFEEY 2AFAHol Uelen] (Marhold, 1986),
£ 2 mge Ao FIA g8 nE] hFATAHo]l wAE Lo
BEA ot ®W, E coliE °l&F EASAHIAENA 25000 ppmS
FAAE B¢ WHoldAe] YEeElwtom (Acta Biologica et Medica
Germanica, 23, 843, 1969), A=0l 9 g/kgE 3 FASE LS o I 2
ol FF9] LA, 29 ghgd ATFANYL w 2 L Az FF3
FAdYA  H¥Wol  oHULE  RmFoel Uk (Archiv  fur
Geschwulstforschung, 45, 19, 1975). 2 o}A 712 IBAJ g =4

T FIEEH, £ dWNAH] 43 L FY B4 VAN BAF 2W 25
5 540 TUHe AeE F1Y o @257t 4709 IBAE Audos

S40] 2x) #¢ Aoz 4z2d &

IBAE BS540l 108CE AFdAFZANA 4A 71850 2R A =
22 & slev O 7] FMo)y) fEo #AJ} o9 x=Fo] Zug
T AT 53 £718A) EAY AR 2 Y 58 FFEEs) A4
(H&EY, 1996)¢ 1|¥ o IBAY 9% 2 Hut 1IN 7i5HY uss
=22 v 8-S MR M AFEHo] Y = 97) o) 2y
Ao A&Ho2 o] EA =&HE 2229 dANE HuEy] 98t
BAY FYSAHAT7E B¢ AT Ao A8d E dFgME A=S
o] &3t] IBAY 135 =EAAE WY FYSAHL 2AMEY

£ dFoMe FUSHANEY AL FEANINE AL ol&3gn).
F, AEEFEY AS 2He=E &% 2+3C, AUFE 30~70%, =1

150-200 £, 12A HT - 12412 &%, 37 3AE class 10,000 ©]3
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(5 ymoldt Y7t 17 3507 |}, ¢=Yel 20 ppm ©°l3}, &7 AFE
AZrF 12-17312 (1, APEFEY ¥ 2L dRTH NEER §F
AL A - F -2 ey 3BAZ FAAT A8 AR F718H T
bR ¢t 2 Y Y] £EE& FAF7] fstd IBAY EF
E FEE 3000 ppm olFo R AV LAY HEA olE HuF
T2 3oy, o]2FE I 3& HLIHA TS B 1,000 ppm, A
T2 A% 333 ppmeE AAHA=H, olHT FEY TEE duH o=
AHEEE FYSAANE TR vad o 52 o2 HE g F
AEAHAYE #4 F IBAY Z2 EE AFTABAHIE o) &3td A
g Algo] disted GCol o3 15% mitk AT A AAXY 11% W
HAE 2EFS & + AN (Table 3).

BAE 1353 =3RS 9 old Z2EANE @ slgle] $8E A%
s ggtom, du Y4ZA ANFAME oA UeuA @itk Tz
135 5% 2T L Z2F EF Aol A wet AFol d4d o
2 7R ey, ¢4 ZE Z2TY AT FLAEY dEIA B &
o4 e WaE JEUA @R Z2T AloldE AF A5 o
ol AAEA ity wald IBAE dwEA 2 A Fo] o]AS vhehu
A ge Ao wady Z27|% F -+ TEY 19 AR
A ETo] 22121185 g/d, AT EZRZFLS 21651187 g/, TFE=F
ZFE 21861205 g/Y, REEEZFE 2165+220 g/Y LA 2ol &

B A 2skew, oA T thETol 15401165 g/d, AFEFEZT

_\:

1484+187 g/d, FxEE270] 15381176 g/, TF T FZ 0] 1486+
168 g/Ao2A EASH Hol& UEhhx ggonz ANPEAY ALRA
Ao e FBL Q= Aoz Atk AYUBA 2 L2 FAA 4T

_33,_



HAFS S914 2 AAA ok FAbA o] YEhHA gFgton AHE
= HUAE F AN Y AAMAE AR A0L 2E7] wWEd A
dEA9 7ol dE FFL YU AoF BUHY LHAANNAME Z2
T8 FEA HEAE WG oL UEY mavEE Qv Wi =
Al Ede] Hx7] 2 87 g JFe Qe Aog Bugg 29
ATEZZF (333 ppm)o] R F Y5t snleage, JFAAFLA,
BEY2R 84, dAT, BYT, FAE WATF Fo] Folg Ygugon
(p <005 LFEEZZF (3000 ppm)ANME FrlEANE FFHATLEA
oA fFexirt AFHAoY (p < 005), FEEZ2FY AL e
A% e st 2T Fo8 2Fo)E YEx 2yt EA o
2 fOAE UEhd 89894 selvee Y4 492 3FHEY 518 ¢
AEQe] AAHAT. R A, AFEZZZA o4 L U
A SdEE SuE U 28U, FEEEZ RN Wy 22
P REEZ2FAA Y7 HYE, Y IviEadE JFH
T8, JFYLBEHo| YxFe IAET vHnY w o|E nYr}
(p <0.05). 23y ol 2E At maivee HAE FAHYE 713
HA AdEFe] ¢H F3d wxE ¥4 geveE £Ysx
ggton £ A Heel EU7] WEe AFEA] 2¥AIY Jage =
G 2 At QA JHoM ZaF 29 AR oA
dRR 2 Foo] I Aoy, Ay &4 U NER o]8HE F
X Wgte AAHA AT 55 AR A A L2 PN AN
S ol de UehlA k7] WEel (Table 8) & A PEHo] zZ+E 37]

ek
©

N

o ol4e z2AsA ¥ Ao WU IBA 22 F5 5 AT 4R
o BALANN AFSERZZE] @ nlgoM HeZo] an nErEe
9 @ vlElold AFT5ELS BFY & AL B YuiA) ofE FBA



719 A4dEFE F3 AFEE2TY FF MR HzTel B st
THEA2Y (p < 005 T 2 nFEFR LM FAFHoE oY

.
e Yz 1% FSaAT HAxANE PAAR APEY 2o
He EAHA 4719 Wse BAHA Gych AAM SolEy 43

1 A& protein castE WERT I vlnde HEe Hol=
3

e

o

=A#Agol gle AeE BHHIY. w3 AFY AT
Aol AFe] AZFE dExTH ZZT Alold FEAAEES YE
gkttt 71eF o2 Ao FEF A, T LKotF, He 244
Az A AF, H3keA, Fho AFo BAHATH TANEI} vjoF
H7] dEo] 529 A R ASEAE B 2EHL GE H5|H
Aoz QAT A9 ultimorbronchial cyste 27 a3 JE
e o) FRE AYHoE E3I BAHE LM HsFA 9 cyst E
o AFHoE &3] #FHE LAY

X4

k>

\

2 Agol e IBAY FAEAH LCoE A28 F AT, 3000
2 W wpddE @ vge AAERE dEA e AL s
o o4 ¢ 4 Yow, NOAELY A+, 19 6474 1353 3000
ppmE =EHUBE BA @ Bg SA%A Ao BAHA Gy 9
Bo) FAHoZ 3000 ppmeE2 HAY 4 gtt: At Schilling &
(1997)& A=ols 909 AFHHABANM  NOAELe] 16000 ppmeleti
AN A vag = [BAY Y =49 NOAELZ olEth w2 3,000
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S.D. Ratol| A iso-butylalcohol (IBA)S AP EA=Z 8t 1Y 6A1%F F 5
d, 1353 FYo g SAHLFE L S8t e 2L A2 A

1. IBAE A=ol 92 FdwEA AF, Y434, ARAHAY, FFAL =
AAL, WeshH R WAAREA ALY o] A4S vehiA et

2 IBA® 950 98 FUwdA S99 .32 Y2 oy 2L
SERA sten] 37 YUFwe] WBE ARHA wko,

3. IBA9 H=o gloiXe F4 FASAH DHEXNAZE (LCs)2 3,000 ppm
olgolRon, 19 6AZHY 1377 WEnEAe FUSH AP
(NOAEL)< 3,000 ppme®] 1t}

ol’del AHE 2o3tH, IBAY R=o)A 9 LCsxe 3,000 ppm ©] Aol
om 13F:2F HAl vtE Z g2 A1e] NOAELS 3,000 ppmol Qi A=, ALEA
A, GHA, =4 A8 H HAL, dAgsst @A ol 4e YERRR
Fon, g9 £ HAGH AANAE ol £228 BolA o
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Appendix 1. Temperature (T) and relative humidity (RH) in the

inhalation chamber for 13 weeks

Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
T(CT) RH(%)| T(CT) RH(%)| T(C) RH(%)| T(C) RH(%*%)

1 Mean | 244 555 | 241 548 | 243 544 | 246 559
sp.| 12 59| 13 56| 13 58] 134 57

2 Mean | 228 557 | 223 392 [ 225 356 | 26 331
sp.| 15 56| 13 93| 13 86| 15 85

5 Mean | 244 485 | 239 434 | 243 436 | 244 444
sp.| o5 39| 06 102]| 06 98| 05 106

6  Mean | 240 447 | 237 413 | 238 423 | 241 431
sp.| 11 69| 12 100]| 12 93| 14 93

7  Mean | 239 558 | 236 503 | 239 491 | 240 492
sp.| 14 50| 14 11| 25 118 | 15 126

8 Mean| 222 673 | 219 594 | 221 597 | 223 585
sp. | 17 77| 17 122 | 17 147 | 18 167

9  Mean | 242 522 | 239 470 | 242 463 | 244 459
sp. | o6 37| o8 77| o7 88| 07 108

10 Mean | 247 484 | 244 473 | 247 472 | 249 493
sp.| 05 42| o6 39| o6 32| 06 39

11 Mean| 249 488 | 246 471 | 249 470 | 253 487
sp. | 06 32| o5 28| o5 23| o5 23

12 Mean | 240 513 | 236 457 | 240 446 | 243 457
sp.| o5 52| 06 107 | o5 103} 05 118




Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
T(CT) RH(%) | T(C) RH(%)| T(T) RH(%)| T(C) RH%)

13 Mean | 241 55.0 239 486 242 479 245 46.8
S.D. 06 2.6 0.7 7.3 0.6 10.1 06 114

14 Mean | 241 55.0 237 488 24.0 483 244 48.7
SD. 0.5 33 05 109 05 10.7 0.6 129

15 Mean | 24.1 55.8 238 50.3 24.0 493 24.3 50.0
S.D. 0.8 41 0.8 10.2 0.7 11.3 0.8 12.8

16 Mean | 238 474 234 414 237 426 239 473
S.D. 13 5.8 11 88 1.2 9.0 1.3 10.1

17 Mean 25.0 59.0 244 5717 247 58.8 25.0 61.1
S.D. 05 1.9 05 18 05 24 0.6 2.4

19 Mean 237 65.3 232 579 235 58.0 23.7 58.6
S.D. 1.9 6.1 1.8 11.8 1.7 136 2.0 17.2

20 Mean 239 59.6 235 527 238 52.1 239 51.6
S.D. 19 5.0 20 10.7 1.9 12.2 2.1 14.1

21 Mean 236 59.2 230 55.2 234 55.0 236 54.0
S.D. 18 11.8 1.7 10.8 1.8 131 19 146

22 Mean 247 56.1 243 50.1 246 496 24.8 49.8
S.D. 21 42 1.9 8.7 20 10.3 2.1 12.8

23 Mean 235 63.5 228 582 232 56.4 235 56.0
S.D. 14 8.1 1.4 154 14 157 1.6 174

24 Mean 245 61.9 238 61.0 24.1 61.7 245 62.0
S.D. 1.7 45 1.8 42 1.8 4.3 20 4.1

25 Mean 25.0 579 243 583 246 579 25.1 579
S.D. 07 56 08 49 0.7 5.0 0.9 54
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Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
T(T) RH(%)| T(T) RH() | T(T) RH%) | T(CT) RH(%)
26 Mean 239 51.5 234 46.0 237 452 239 45.2
S.D. 1.1 4.1 12 7.0 1.1 8.7 12 10
27 Mean 238 48.3 23.2 445 236 44.1 239 44.2
S.D. 1.0 4.0 1.0 10.8 1.0 9.6 1.1 10.2
28 Mean 24.0 50.3 234 452 23.7 46.0 24.1 449
S.D. 1.5 5.2 1.6 10.7 1.6 11.2 16 11.6
29 Mean 25.0 56.0 246 51.1 25.0 50.5 252 50.5
S.D. 1.0 44 10 10.7 09 12.3 1.0 13.3
30 Mean 237 57.7 23.1 52.9 234 52.3 240 49.3
S.D. 1.5 55 1.7 105 15 11.7 18 12.7
31 Mean 246 44.6 24.1 4.3 244 450 249 44.1
S.D. 09 6.3 09 7.3 0.9 56 1.0 5.2
32 Mean 245 485 240 479 243 49.3 24.8 48.2
S.D. 0.5 6.1 05 7.3 0.5 6.5 06 6.2
33 Mean 248 52.8 243 490 24.6 48.1 25.1 47.8
S.D. 0.6 5.3 05 119 05 11.7 0.6 125
34 Mean 247 61.2 244 54.2 247 53.6 24.8 529
SD. . 09 4.1 09 10.1 0.8 12.0 09 14.8
35 Mean 249 55.7 246 436 249 41.2 25.2 394
S.D. 05 40 04 12.2 04 132 0.4 16.5
36 Mean 247 60.8 24.3 55.8 247 54.0 25.0 53.7
S.D. 1.0 39 1.1 9.0 1.0 10.7 09 13.7
37 Mean 247 58.2 24.3 53.3 245 53.1 249 50.9
S.D. 04 3.1 05 94 05 11.3 05 13.7
38 Mean 23.3 60.8 22.7 60.9 23.0 60.6 233 61.0
S.D. 0.9 3.8 1.0 45 0.9 4.1 09 39
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Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
T(C) RH(%)| T(C) RH(%)| T(C) RH(%)| T(C) RH(%)
39 Mean 238 60.9 23.3 62.7 237 60.2 23.9 61.9
SD. 1.6 31 1.7 45 1.5 4.03 1.6 41
40  Mean 233 65.3 22.7 56.0 231 54.9 236 50.6
SD. 1.0 6.9 1.2 132 107 164 1.1 188
41  Mean 244 65.0 238 58.8 24.1 58.8 244 58.1
S.D. 1.3 53 1.4 117 1.3 132 14 17.0
42  Mean 25.3 62.8 248 58.8 252 56.2 254 55.7
S.D. 1.6 40 1.7 85 1.8 10.0 1.8 14.1
43  Mean 239 65.7 234 600 [ 236 59.4 238 571
S.D. 15 8.2 16 121 15 12.8 1.7 16.2
44  Mean 243 62.5 238 572 24.0 56.4 243 54.3
S.D. 22 7.0 22 110 2.2 125 23 15.2
45  Mean 25.2 65.1 246 65.1 249 64.7 25.1 66.2
S.D. 1.1 53 12 52 1.2 47 1.2 441
46  Mean 253 62.5 247 63.7 249 63.3 25.1 64.6
SD. 1.2 5.7 1.3 6.4 1.3 6.3 13 6.5
47  Mean 247 65.2 240 624 243 61.1 246 582
SD. 1.8 52 1.7 126 1.6 134 1.8 17.8
48  Mean 230 676 223 62.3 225 624 22.6 60.3
SD. 1.1 7.1 1.1 149 1.1 16.8 1.2 187
49  Mean 24.1 69.6 236 63.2 238 62.1 24.0 59.9
S.D. 1.6 6.5 16 138 16 15.8 1.7 19.3
50 Mean 219 70.2 21.3 63.4 215 63.3 217 60.4
S.D. 04 6.0 04 139 04 151 0.3 194
51 Mean 253 69.9 247 66.0 248 66.1 252 62.5
S.D. 2.0 3.7 2.0 9.1 21 94 2.1 14.1
52 Mean 237 66.6 231 68.2 23.3 68.3 235 68.1
SD. 1.1 6.4 1.0 6.8 1.2 5.0 1.1 57




Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
T(C) RH(%)} T(C) RH(%)| T(C) RH(%) | T(C) RH%)

53  Mean 242 66.0 237 68.5 239 67.2 242 66.0
S.D. 1.3 6.2 1.2 5.2 1.3 56 14 5.9

54  Mean 23.2 60.7 225 59.4 228 58.6 23.0 56.1
S.D. 1.8 10.2 1.9 9.6 1.7 12.0 19 15.1

55  Mean 230 66.7 224 615 227 61.9 229 574
S.D. 1.1 7.1 1.0 138 1.0 17.2 1.2 175

5  Mean 232 66.7 224 68.0 22.8 68.8 229 67.9
S.D. 1.2 8.3 1.3 8.8 1.1 10.0 1.3 88

57 Mean 224 736 217 70.0 221 66.6 222 62.3
SD. 04 1.8 0.4 105 04 129 0.4 16.6

58 Mean 218 72.3 211 68.5 214 65.0 215 62.6
SD. 06 34 05 8.1 06 12.1 0.6 17.0

53 Mean 22.0 75.2 213 70.7 21.6 68.8 21.8 62.9
S.D. 04 26 0.4 106 0.3 15.0 05 186
60 Mean 221 76.4 215 75.6 216 779 220 732
S.D. 0.3 1.9 04 32 04 1.9 0.3 1.7

61 Mean 229 73.1 222 70.3 224 70.1 227 63.6
S.D. - 07 44 09 83 0.9 11.8 09 16.1

62 Mean 226 75.4 220 69.4 22.2 67.6 225 62.9
S.D. 0.2 2.7 0.2 871 0.2 12.2 0.3 17.1

63 Mean 23.3 68.6 227 61.7 229 60.7 232 54.8
S.D. 1.6 5.4 1.7 122 1.6 14.3 16 19.3

64 Mean 23.2 704 225 67.4 226 64.3 23.0 60.3
S.D. 04 6.1 04 138 04 18.2 0.3 194

65 Mean 24.3 727 227 68.6 227 67.1 232 60.1
S.D. 04 36 05 74 06 07 17.6

12.0
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Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (333 ppm) (1,000 ppm) (,3000 ppm)
T(T) RH(%)| T(C) RH(%)| T(C) RH(%)| T(T) RH%)

66 Mean 226 72.6 217 73.0 218 736 22.2 71.7
S.D. 0.3 45 03 45 6.4 3.8 0.3 42

67 Mean 229 73.0 22.0 76.7 222 72.8 225 724
S.D. 1.0 6.0 1.2 6.0 11 6.0 1.0 6.1

68 Mean 228 70.3 22.0 66.6 220 61.9 224 60.0
S.D. 0.7 7.5 0.9 12.3 0.7 16.0 0.8 19.0

69 Mean 231 71.0 225 65.7 224 61.4 228 60.8
S.D. 0.4 74 05 130 0.5 14.8 05 203

70 Mean 236 70.9 229 61.1 229 61.8 233 56.4
S.D. 0.3 6.8 0.6 11.8 0.5 14.2 0.4 195

71 Mean 235 71.2 229 65.6 229 62.1 232 61.1
S.D. 03 7.2 05 138 04 164 0.4 196

72 Mean 24.1 68.1 235 57.0 235 52.1 239 46.2
S.D. 0.3 41 0.5 10.7 0.6 9.9 05 16.6

73  Mean 238 714 23.0 70.8 230 73.1 234 72.8
S.D. 0.2 25 0.3 2.2 04 2.1 03 1.5

74 Mean 23.3 71.7 225 711 224 73.7 228 716
S.D. 0.4 54 0.4 41 04 1.2 05 3.10

75 Mean 239 66.5 234 62.6 235 61.1 241 58.8
S.D. 05 58 0.6 89 06 12.3 0.8 154

76 Mean 24.1 65.1 236 59.9 239 58.3 246 52.5
S.D. 04 47 0.3 11.0 06 12.2 06 16.7

77 Mean 242 65.7 238 61.0 24.1 587 249 54.9
S.D. 06 54 0.7 10.8 06 133 06 172

78 Mean 244 65.0 240 60.0 244 58.8 25.1 554
S.D. 06 57 0.7 9.3 06 126 07 16.7

79 Mean 240 65.0 235 61.0 24.1 58.3 247 565.8
SD. 0.4 5.3 0.5 89 0.5 129 0.5 12.9




Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
T(C) RH(%) | T(C) RH(%)| T(C) RH(®%)| T(C) RH%)

80 Mean 244 64.9 23.8 64.8 242 66.8 249 65.0
S.D. 05 47 05 5.2 05 49 05 5.4

81 Mean 245 68.4 240 68.7 24.4 68.2 252 66.8
SD. 0.1 35 0.3 5.1 04 37 04 3.8

82 Mean 244 65.8 238 60.4 24.2 58.8 25.0 56.3
S.D. 04 5.6 05 10.3 04 14.8 0.5 17.1

83 Mean 242 63.9 237 59.8 243 56.6 247 55.9
S.D. 06 7.8 07 105 1.0 15. 0.7 16.7

84 Mean 237 65.0 232 59.8 234 60.8 240 65.2
SD. 05 54 0.7 115 0.6 12.2 0.6 9.3

85 Mean 23.1 65.8 227 59.7 23.0 59.1 233 64.2
S.D. 0.7 5.0 0.5 11.1 04 13.1 04 9.1

8 Mean 229 65.2 224 59.8 224 61.9 228 64.8
S.D. 0.6 5.7 0.6 109 08 14.1 0.8 114

87 Mean 237 68.7 230 68.0 228 71.7 234 71.2
S.D. 0.6 3.2 0.7 37 0.9 19 0.9 21

88 Mean 238 68.9 231 69.4 23.1 69.3 236 69.7
S.D. 0.2 36 04 40 0.3 31 0.4 3.0

83 Mean 235 68.2 231 63.1 23.1 59.1 236 58.6
SD. 0.3 32 0.3 8.3 0.4 123 0.8 15.3
Mean 23.7 68.5 233 62.9 236 60.4 24.2 58.7

% S.D. 0.3 46 04 99 0.3 143 04 16.9
91 Mean 236 685 233 61.7 235 584 24.1 56.8
S.D. 0.3 49 04 110 05 16.5 05 17.6
Mean 23.8 62.9 233 589 235 58.1 239 56.8

Total

S.D. 2.6 7.9 09 8.7 0.9 8.8 10 84
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Appendix 2. Pressure (P) and flow rate(R) in the inhalation chamber

for 13 weeks

Unit : P (mmH20), R (I/min)

Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
P R P R P R P R

1 Mean -102 2090 | -100 2070 | -108 2090 | -104 2090

SD. 0.1 0.7 0.2 0.6 0.3 0.7 0.2 0.5
2  Mean -10.1 2090 | -101 2080 | -101 2100 | -10.2 210.0
S.D. 0.1 0.7 0.1 0.7 01 0.6 0.1 0.7
5 Mean -102 2100 -103 2070 |'-103 2100 | -104 209.0
SD. 01 0.6 01 0.7 08 0.9 1.2 1.7
6 Mean -102 2100 | -101 2080 | -103 2100 | -10.0 2100
S.D. 0.1 10 0.1 0.8 0.2 0.7 0.1 10
7  Mean -100 2070 ] -101 2070 | -102 2100 | -103 2100
S.D. 0.2 2.3 05 038 05 0.9 1.0 1.3

8 Mean -10.1 2090 { -103 2070 | -106 2090 | -10.2 2100

SD. 02 05 02 07 05 06 1.0 12
9 Mean | -102 2100 | -103 2080 | -104 2100 | -104 2100
S.D. 0.0 0.7 0.2 05 0.3 0.7 1.0 1.1
10 Mean | -103 2100 | -102 2070 | -101 2100 | -101 2100
S.D. 0.1 05 01 05 0.0 03 0.1 06
11 Mean | -102 2100 | -101 2070 | -101 2100 | -101 2100
S.D. 0.1 05 0.1 06 01 0.7 0.1 0.7
12 Mean | -100 2080 | -1001 2070 | -103 2100 | -102  209.0
SD. 0.3 30 0.1 07 04 06 1.0 1.2
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Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
P R P R P R p R
13 Mean -100  205.0 -99 2030 | -104 2050 | -108 2040
S.D. 0.3 24 0.2 2.7 04 27 08 - 35
14 Mean -89 2070 | -100 2070 | -103 2100 | -103  209.0
S.D. 0.2 2.8 0.1 0.6 0.4 0.6 0.8 1.2
15 Mean -101 2100 | -101 2070 | -104 2090 | -102 2100
S.D. 0.1 0.5 0.1 06 0.3 06 0.6 0.8
16 Mean -102 2100 | -101 2070 | -101 2100 | -104 2090
S.D. 0.1 05 0.2 06 0.5 0.7 1.0 1.1
17 Mean -101 2100 | -100  206.0 -99 2090 | -100  209.0
S.D. 0.0 05 0.1 05 0.1 05 0.1 0.4
19 Mean -100 2080 | -101 2080 | -105 2050 | -104  206.0
S.D. 0.0 0.6 0.2 06 0.3 05 1.0 1.4
20 Mean -100 2080 | -102 2090 | -106 2050 | -10.1 207.0
S.D. 0.0 09 0.1 05 0.2 06 06 0.7
21  Mean -100 2080 | -101 2080 | -107 2050 | -105 2070
S.D. 0.1 0.7 0.1 0.6 0.3 0.7 09 1.3
22 Mean -101 2090 | -100 2080 | -101 2080 | -103 1984
S.D. 0.1 05 0.2 1.2 05 2.1 1.0 6.5
23  Mean -103 2050 § -101 2070 | -103 2090 | -103 2040
S.D. 0.4 4.7 0.1 1.0 04 0.7 0.8 8.1
24  Mean -103 2070 | -101 2070 | -102 2090 | -103 2110
SD. 0.1 09 0.1 06 0.1 05 0.1 0.6
25 Mean -101 2080 | -162 2080 | -104 2090 | -103 2110
S.D. 0.1 0.5 0.1 05 0.1 04 0.0 0.6




Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)

P R P R P R P R
26 Mean -104 2060 | -104 2070 | -106 2090 | -104 211
S.D. 0.3 3.2 0.7 1.2 0.4 1.4 09 1.08
27  Mean -10.1 2060 | -100 2070 | -104 2070 | -10.3 2090
SD. 0.1 15 0.1 0.8 0.2 1.1 0.7 1.0
28  Mean -102 2090 | -101 2080 | -103 2090 | -102 211
S.D. 0.1 0.7 0.1 06 0.3 0.6 0.1 0.89
29 Mean -99 2060 | -100 2070 | -103 2080 | -104 210
S.D. 0.2 2.6 01 0.6 0.2 0.7 0.7 1.31
30 Mean -101 2070 -99 2070 | -103 2080 | -103 211
S.D. 0.1 0.6 0.2 05 0.3 06 0.7 0.93
31 Mean -102 2080 | -100 2070 | -100 2080 [ -10.1 210
SD. 0.2 1.7 0.2 1.7 0.2 1.6 0.2 1.74
32 Mean -105 2110 | -102 2090 | -102 2100 | -103 213
S.D. 0.1 14 0.1 14 0.2 1.3 0.1 1.42
33 Mean -101 2120 | -101 2100 | -106 2100 | -105 213
S.D. 01 0.5 0.2 05 0.4 0.6 1.0 1.07
34 Mean -10.1 2120 | -100 2100 | -102 2110 | -10.7 213
S.b. 0.1 0.5 0.1 04 0.3 0.6 07 0.88
35 Mean -101 2120 | -100 2100 | -104 2110 | -11.1 212
S.D. 0.1 06 0.2 0.6 05 09 14 1.49
36 Mean -10.1 212.0 -99 2100 | -101 2110 | -102 214
SD. 0.1 0.7 0.1 0.8 0.3 0.7 0.6 1.07
37 Mean -10.1 2120 | -100 2100 | -103 2100 | -103 213
S.D. 0.1 0.6 0.1 0.7 0.3 0.7 0.9 1.0
38 Mean -99 2110 | -100 2090 | -102 2100 | -100 2130
S.D. 0.1 0.5 0.1 05 0.1 05 0.0 0.5




Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
p R p R p R P R
39 Mean -99 2110 | -100 2090 | -102 2100 | -10.0 2130
SD. 0.1 0.5 0.1 0.7 0.1 0.6 0.1 0.5
40 Mean -100 2120 | -101 2090 | -102 2100 | -10.1 213.0
S.D. 0.1 0.6 0.1 0.6 0.2 0.7 0.1 1.5
41 Mean -10.1 2090 | -100 2090 | -103 2090 | -102 2120
SD. 0.3 0.7 0.3 0.6 0.3 0.7 0.1 1.1
42  Mean -103 2100 | -100 2090 | -10.1 2100 | -104 2120
S.D. 0.4 0.7 05 06 0.2 06 0.3 1.0
43  Mean -102 2100 | -103 2080 | -106 2070 | -102 2110
S.D. 0.1 0.7 0.2 09 0.4 1.6 0.6 1.1
44  Mean -102 2100 | -101 2080 | -103 2060 | -101 211.0
S.D. 0.1 0.5 01 0.5 0.2 0.6 06 0.9
45 Mean -10.1 2100 | -100 2070 | -103 2060 -99 2110
S.D. 0.1 0.7 0.1 0.8 0.2 06 0.1 0.6
46  Mean -102 2100 | -101 2080 | -103 2060 § -100 2110
S.D. 0.0 6.5 0.1 06 0.1 0.5 0.1 05
47  Mean -10.1 2100 | -100 2080 | -102 2070 } -101 211.0
S.D. 0.1 05 0.1 04 0.2 06 0.1 04
48 Mean | -100 2100 | -102 2070 | -103 2060 | -102 2110
SD. 0.1 0.6 0.3 07 0.3 0.6 0.1 1.1
49 Mean -100 2100 | -10.1 2070 | -103 2060 | -101 211.0
S.D. 0.1 0.6 0.1 0.7 0.2 0.7 0.1 1.2
50 Mean -99 2100 { -101 2070 | -103 2060 | -10.1 211.0
S.D. 0.1 0.6 0.2 0.8 01 05 0.1 0.8
51  Mean -99 2110 | -100 2080 -10 2070 | -100 2110
S.D. 0.1 06 0.1 05 0.2 0.6 0.1 0.9
52  Mean -98 2100 -99 2080 -98 2070 | -100 2110
S.D. 0.1 0.6 0.1 05 0.2 0.6 0.1 0.6




Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
P R P R P R P R
53 Mean -9.9 210.0 -9.9 208.0 -9.9 207.0 -10.0 211.0
SD. 0.1 0.5 0.1 0.4 0.1 05 0.1 0.4
54 Mean -100 2070 | -101 2050 | -104 2050 | -100  207.0
S.D. 0.1 0.9 02 11 04 1.1 0.2 1.1
55 Mean -102 2070 | -100 2050 -98 2050 | -100  206.0
S.D. 0.2 0.8 0.2 0.7 0.2 06 0.2 1.1
56 Mean -10.0 206.0 -10.1 206.0 -9.8 205.0 -101 209.0
S.D. 0.1 0.5 0.1 05 0.1 06 01 04
57 Mean -100 206.0 | -100 2060 } -100 2050 | -100  209.0
SD. 0.1 0.6 0.1 0.7 0.2 09 03 1.0
58 Mean -99 2060 { -100 2060 | -101 2080 -99 2040
S.D. 01 0.6 0.1 08 02 06 02 0.7
59  Mean -99 2050 -96 2060 | -104 2080 | -100  209.0
S.D. 0.1 09 0.1 05 0.1 05 0.1 24
60 Mean -9.9 204.0 -9.6 206.0 -10.4 208.0 -99 210.0
S.D. 01 05 0.1 05 01 05 0.1 0.6
61 Mean -10.1 204.0 -10.0 206.0 -9.9 209.0 -10.1 209.0
S.D. 0.1 0.7 0.1 0.6 0.2 08 0.1 1.2
62 Mean -101 2050 | -101 2070 | -101 2090 { -101 2100
SD. ol 07| o1 06| 01 08| o2 1.0
63 Mean -10.1 206.0 -9.8 208.0 -10.0 210.0 -9.9 211.0
SD. 0.1 06 14 0.8 0.2 0.8 0.1 13
64 Mean -101 206.0 -100 208.0 -10.3 210.0 -10.0 211.0
S.D. 01 0.6 01 0.7 0.2 0.7 0.1 1.2
65 Mean -10.0 206.0 -10.0 208.0 -10.0 211.0 -10.1 211.0
S.D. 0.1 0.5 0.1 06 0.2 08 0.1 12




Group 0 Group 1 Group 2 Group 3
Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)
P R P R P R P R
66 Mean -100 2060 | -100 2080 | -100 2100 | -10.1 211.0
SD. 0.0 05 0.1 0.6 0.1 09 0.1 05
67 Mean -100 2060 | -100 2070 | -100 2100 | -10.1 209.0
SD. 0.0 0.4 0.1 0.7 0.1 0.5 01 0.6
68 Mean -10.0 2080 | -101 2100 | -10.1 2060 | -10.0 2050
S.D. 0.1 06 0.1 0.7 0.3 0.9 0.2 0.6
69 Mean -100 2080 | -101 2100 | -100 2060 | -100 2040
SD. 0.1 05 0.1 09 0.1 0.7 0.2 0.9
70  Mean -89 2090 -99 2050 | -101 207.0 -99 2050
S.D. 0.1 05 15 06 0.1 0.7 0.1 05
71 Mean -10.1 208.0 -99 2050 | -100 2060 | -100 204.0
S.D. 01 0.9 0.1 0.8 0.1 0.7 0.1 1.1
72  Mean -100 2090 | -100 2060 | -100 2070 -99 2050
S.D. 0.1 05 0.1 0.5 0.1 05 0.1 0.8
73  Mean -99 2080 -99 2050 | -10.0 2070 -89 2050
S.D. 0.1 05 0.1 0.5 0.1 05 0.0 0.6
74  Mean -9.9 2090 -99 2050 -99 2070 -9.9 2050
S.D. 0.0 05 0.1 0.6 0.1 05 0.1 0.5
75 Mean | -10.1 206.0 -9.9 2060 | -10.1 206.0 -9.9 2050
S.D. 0.1 06 0.1 0.6 0.2 0.8 0.1 1.3
76  Mean -10.1 2070 | -101 2090 | -101 207.0 -99 2050
SD. 0.1 05 0.1 06 0.2 06 0.1 1.0
7{  Mean -10.0 2070 | -100 209.0 | -10.1 2060 | -100 2040
S.D. 0.1 0.8 0.1 0.7 0.1 08 0.1 19
78 Mean -10.0 2070 | -100 2090 | -104 2060 | -100 2050
S.D. 0.1 0.7 0.1 0.6 0.1 06 0.1 06
79 Mean -10.0 2040 | -10.0 2050 | -100 2050 | -10.1 204.0
S.D. 0.1 2.3 0.1 39 0.1 1.7 0.1 14
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Group 0 Group 1 Group 2 Group 3

Exposed day (Control) (333 ppm) (1,000 ppm) (3,000 ppm)

P R P R P R P R
80 Mean -96 1990 -97 1980 -95 2010 -9.7 2000
SD. 0.2 1.7 0.2 16 0.2 18 0.2 16
81 Mean -95 1990 -96 1990 -95 2000 -96 1990
S.D. 0.1 05 0.1 05 0.1 04 0.1 0.6

82 Mean -99 2060 | -100 2060 -99 2060 | -100 2070
S.D. 01 05 0.1 05 0.2 0.7 0.1 1.2

83 Mean -99 2060 | -100 2060 | -102 2060 | -100 2070
S.D. 0.2 17 0.1 0.6 0.3 09 0.2 1.4

84 Mean -98 2050 -89 2060 | -101  206.0 -98 2060
S.D. 0.2 0.6 0.1 0.5 0.1 0.7 0.2 1.0

8 Mean -100 2050 | -100 2060 | -101 2060 | -100 2070
S.D. 0.1 06 0.1 0.6 0.1 0.6 0.1 0.7

8  Mean -100 2050 | -100  206.0 -89 2060 | -10.0  206.0
S.D. 0.1 0.7 0.2 06 0.1 0.6 0.1 13

87 Mean -99 2050 } -100 2060 -99 2050 | -10.1 207.0
S.D. 0.1 0.9 0.1 0.9 0.1 0.9 0.1 09

88 Mean -99 2050 | -100 2060 | -100 2060 | -101 207.0
S.D. 0.1 0.4 0.1 05 0.1 0.4 0.1 0.5

89 Méan -100 2050 -99 2060 | -100 2060 | -100 2070
S.D. 0.1 0.5 01 05 0.1 0.6 007 0.6

90 Mean -99 2050 -99 2060 | -100 2060 | -100 2070
S.D. 0.1 0.7 0.1 06 0.1 0.6 0.1 0.6

91 Mean -99 2050 | -100 2060 | -101 2060 | -100 2070
S.D. 0.0 06 0.1 06 0.1 0.7 0.2 0.7
Mean -100 2080 10,0 207.0 101 2080 101 2080

Total SD. 0.2 2.6 0.1 2.0 02 22 0.2 3.37

Volume in chamber : 1,000 L



Appendix 3. Concentration of iso-butylalcohol in the inhalation

chamber for 13 weeks

Unit : ppm
Exposed day Group 1 Group 2 Group 3

(333 ppm) (1,000 ppm) (3,000 ppm)
1 3324+22 1011.0£19.2 3015.0%+20.7
2 3386%15 1020.9£20.7 3045.7+26.7
5 3335%43 999.7+24.2 2905.3:47.4
6 337953 1018.0£21.0 3006.5=54.5
7 329.8+24 1014.2£30.1 2985.8+14.8
8 332743 1012.7£47.2 3007.6%£20.5
9 3354*1.1 10185%11.2 3021.6*6.1
12 336.8+1.0 1007.9£3.7 30205*+7.8
13 336.7t35 1007.4x125 3032.21£32.8
14 332526 997.0+11.3 2967.1£29.1
15 336.6x1.1 1011.3%+49 3031.6*+26.7
16 338450 1058.2+44.3 3209.6+131.7
19 3325%37 1047.7£51.2 3120+ 166.1
20 3346%1.3 1020.9+18.2 30152322
21 3305+£3.1 1008.9£10.7 2974.6£28.5
22 3332%3.0 10004£17.4 3007.2£195
23 3324%24 99751155 3042.1=70.5
26 3336x4.1 998.8+8.4 2958.3+120.8
27 3346+34 10196176 3020.0+28.6
28 331.6+34 1001.7£11.1 2987.0*£21.3
29 3346+44 1015.7£21.3 3007.0£55.8
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Exposed day Group 1 Group 2 Group 3

(333 ppm) (1,000 ppm) (3,000 ppm)
30 3324+28 10025+ 12.6 3001.7=10.4
33 3334%16 1003.9£26.5 3010.3£236
34 3324+38 1011.9%21.6 2997.316.8
35 330.0*+39 10135%315 29945+8.0
36 332.3%3.3 1016.0£32.7 3017.0+416
37 3329%1.7 989.1£31.9 3001.0£27.0
40 334.0%09 1003.3%£17.1 3002.5%26.1
41 334713 1000.2£7.0 3012.0%26.0
42 3316%+22 1008.7+13.2 2085.1£285
43 3322=x27 1002.8+10.1 2995.1£149
44 3306%3.1 1008.2£20.1 3022.9+34.7
47 332.1%26 1002.3£19.3 3001.7+35.1
48 330.6%3.0 10086+11.9 2991.2+26.8
49 331.9*26 1022.1£249 3008.2+29.0
50 3339+42 9979+11.0 29939+ 144
51 332718 999.8+11.8 3005.5+14.1
54 331.3£58 996.9+30.7 297761782
55 333.0£16 1009.4£17.1 3001.3+15.8
57 3325%35 1004.8+21.6 3007.1£30.9
58 3319%26 1006.4£10.8 3013.6+38.3
59 3349+77 1011.8+£30.2 29935%+51.3
61 330.2t45 1006.5+20.9 2975.1£815
62 332.0£51 9935£19.9 2994.3+39.7
63 333.3%51 1007.4+35.1 2981.3£27.3




Exposed day Group 1 Group 2 Group 3
(333 ppm) (1,000 ppm) (3,000 ppm)
64 3344*36 1026.9+33.5 3000.0£13.6
65 33565%9.7 998.9+20.1 3006.4+32.1
68 332440 1001.0+47.0 2997.3+26.1
69 3342%22 998.0+22.7 2989.8+9.4
70 3358.£10.1 1002.8*+11.2 3010.6+435
71 331720 994.8+21.2 2972.2+209
72 330.5%£31 1010.0£13.8 3005.8+22.7
75 331.2+4.7 1004.5+13.8 3006.1+20.5
76 334.1%39 1004.7+15.1 3013.6+34.2
77 3343t65 996.0+26.2 3007.1+73.6
78 330.6*+17.1 1014.3+48.2 3027.9* 1715
79 331.8%51 1003.2*+25.6 2999.9+29.2
82 331.9*+43 1004.6 +37.7 2986.6+30.3
83. 332.7£26 1026.4+30.3 3004.1+13.7
84 333.0+40 10155+26.7 2992.1+34.4
85 3328+%24 1009.7£14.6 29786 14.8
86 333.6+4.6 1002.4x155 3011.3+37.4
89 3342%25 10105+79 3011.3+284
90 3320x18 1010.1£6.4 3001.9%+17.0
91 331.5%+17.0 1004.9+10.0 2985.71:17.6
Total mean 3331 £ 20 10085 = 114 30057 = 361

All values are expressed as mean £ SD.

Total exposed times were 390 hours, 6 hours a day, 5 days a week for 13 weeks.
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Appendix 4. Changes of body weight in male rats after inhalation

of iso-butylalcohol during the experiment

Unit : g
Exposed week Group 0 Group 1 Group 2 Group 3

(Control) (333 ppm) (1,000 ppm) (3,000 ppm)

0 169.9+t4.7 169.8+14.7 169.9+47 170.0+4.7

1 2265159 226.1+8.38 2258*+7.4 2258%70

2 271.9+83 271.6%9.6 269.9+13.0 2709+85
3 308.2+88 304.4115.2 ~ 3103+145 3059+125
4 333.2%11.7 3285%16.0 3337x171 3285+133
5 354.2%11.2 351.0+179 356.4+19.7 3495+16.4
6 366.1+13.8 364.8£17.7 370.9+20.7 361.2+155
7 388.9+16.7 383.8+21.0 3896=*216 375.8%+16.0
8 400.8+16.1 395.8+20.4 399.6*6.1 387.3+152
9 4100+t 1838 405.6+20.2 406.8+22.4 394.0%+18.3
10 421.1£203 415.2%19.7 4179248 4048+ 188
11 432.0+19.7 426.0+22.8 427.7+23.1 4168+ 19.6
12 440.3£21.2 435.0%20.6 4348+23.6 426.6+18.8
13 442.4+23.0 439.4+20.9 4415%24.1 4279%+21.0

All values are expressed as mean * SD.
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Appendix 5. Changes of body weight in female rats after inhalation
of iso-butylalcohol during the experiment

Unit : g
Exposed week Group 0 Group 1 Group 2 Group 3

(Controtl) (333 ppm) (1,000 ppm) (3,000 ppm)
0 138.3+4.8 138.3+4.8 138450 1386+4.9
1 165.4£95 164674 169.3+8.7 1665143
2 187.2%7.9 183.1£85 1889=*116 187.0£5.5
3 206.4%=15.9 198.3£125 207.3%14.3 202.8+4.0
4 2125%171 208.4+145 214.1£18.7 213.7t6.8
5 225.3*16.8 216.1+13.8 225.1%17.4 221284
6 2276199 217.3+£15.0 2275%17.0 2226*72
7 2345*16.9 226.4*15.8 233.3%174 234.0+10.8
8 239.2x£20.7 2269t16.0 2353*17.6 233.5*+10.6
9 240.1+187 232.1£16.0 2452+19.6 239.1£81
10 2485+233 2329*16.3 250.5*16.3 243.0+5.2
11 256.3124.1 243.0%15.8 260.8*£15.9 253.8+83
12 257.7%21.0 245.3%16.0 261.0%+16.9 255.2*+7.8
13 256891224 2479+14.9 261.4115.0 253270

All values are expressed as mean *= SD.
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Appendix 6. Changes of food consumption in male rats after

inhalation of iso-butylalcohol during the experiment

Unit : g/day/rat

Exposed week Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
0 23113 226*1.1 22419 226+13
1 24959 243*1.7 25.0%27 246%12
2 23.7x16 223*13 235*16 243%20
3 20.1+22 19415 - 194%21 205x1.2
4 195%11 196*22 191=%19 19317
5 19.3£26 185£1.8 181138 176+29
6 216120 214x18 21.8x21 21.5*24
7 23620 234%15 22529 233+27
8 207+18 222*19 208%31 19718
9 225+49 224*15 237+23 223%16
10 | 246+29 245+24 248 i 23 24927
11 236+22 22.3%35 21.8%20 220%19
12 21.0+18 208*+18 213+17 20213
13 21.6*t35 195x22 21.9%19 19.8+18

All values are expressed as mean * SD.



Appendix 7. Changes of food consumption in female rats after
inhalation of iso-butylalcohol during the experiment

Unit : g/day/rat

Exposed week Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
0 181*14 179%14 185%19 174%1.2
1 182x20 19.2x15 189x20 182%20
2 166*1.6 155*24 162+1.7 150x25
3 142+3.0 143£23 122%34 141%15
4 134%+21 149*19 13.3x29 193+1.7
5 137%21 127*15 14.7£3.0 13.1x23
6 154+14 144£18 144*2.4 147+18
7 165+22 1565+14 157+39 14638
8 139*+24 12.3£28 145+2.1 14922
9 . 16.1£28 156+20 153%+20 158+19
10 166+2.8 148+2.4 159+238 166%+1.7
11 13.3+3.0 14.3+35 149+28 148*19
12 151%+3.0 141£18 155*1.8 12526
13 14521 13.0%+2.1 153*19 12729

All values are expressed as mean * SD.



Appendix 8. Gross findings of necropsy in male rats after

inhalation of iso-butylalcohol for 13 weeks

Or Group 0 Group 1 Group 2 Group 3
gan
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)

Thymus

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Adrenal

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Testis R

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Testis L

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Heart

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Lung

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Kidney R

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Kidney L

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Spleen

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Liver

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Brain

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Other organs

No. of observations 10 10 10 10

Normal findings 10 10 10 10




Appendix 9. Gross findings of necropsy in female rats after inhalation
of iso-butylalcohol for 13 weeks

Or Group 0 Group 1 Group 2 Group 3
gan
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)

Thymus

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Adrenal R

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Ovary R

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Ovary L

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Heart

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Lung

No. of observations 10 10 10 10

Normal findings v 10 10 10 10
Kidney R

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Kidney L

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Spleen )

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Liver

No. of observations 10 10 10 10

Normal findings 10 10 10 10
Brain

No. of observations 10 10 10 .10

Normal findings 10 9 10 10

Hydrocepharus 1
Other organs

No. of observations 10 10 10 10

Normal findings 10 10 10 9

Uterus hydormetra 1
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Appendix 10. Absolute organ weight of male rats after inhalation

of iso-butylalcohol for 13 weeks

Unit : mg
Organ Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
Thymus 36368 375157 352+63 40996
Thyroid R 11+4 15x8 155 122
Thyroid L 11£3 15+8 15%5 12+3
Adrenal R 2812 2814 29%4 28+7
Adrenal L 27x2 296 28+4 285
Testis R 1751£115 1732+ 276 179494 1778 £121
Testis L 1749130 1727+265 183095 1787£113
Heart 1294£96 133663 1304+81 1297186
Lung 1794£145 1885472 1841+ 160 1779+183
Kidney R 1328+118 1346+84 1346108 1349£110
Kidney L 1361115 1356 +98 1351+70 1324£82
Spleen 717+51 729+ 86 719+61 721=79
Liver 10931+921 10656+519 10824+ 702 10469+953
Hypophysis 14%4 176 15%4 12£5
Brain 1824+ 109 1825+62 181877 1821 %86

All values are expressed as mean £ SD.



Appendix 11. Absolute Organ weight of female rats after inhalation
of iso-butylalcohol for 13 weeks

Unit : mg
Organ Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
Thymus 270£112 238+36 234+33 278+£51
Thyroid R 9+2 9x4 8x2 9x2
Thyroid L 7*3 9x2 9x2 9x2
Adrenal R 30=£8 34x7 367 34*4
Adrenal L 33*4 33£6 366 3HE8
Ovary R 42*10 43116 46x7 5013
Ovary L 43%9 45110 52112 55*13
Heart 838t 75 795165 86678 878187
Lung 1272+79 1254*114 1378+ 82 128499
Kidney R 783100 7681 35 790+49 771872
Kidney L - 774%82 743144 79759 749+t 46
Spleen 53577 501£39 53643 534=67
Liver 6097+ 736 5766484 6047+ 349 6000213
Hypophysis 12+3 13£3 13£3 S 16£2
Brain 168973 163659 1729+ 159 1630+ 73

All values are expressed as mean * S.D.
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