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Hyeon Yeong Kim" - Hyo In Yun* - Sung Bae Lee * Beom Su Chang” : Jae Hwang Jeong,
Cheol Hong Lim, Yong Hyun Chung - Jeong Hee Han - Yoon Seok Zeon - Dong Hyuk Jang,
Chang Soo Ha** - Jong Chun Kim** -+ Yong Mook Lee
Industrial Chemicals Research Center, Industrial Safety and Health Research Institute,

Korea Industrial Safety Corporation
Department of Veterinary Medicine, Chung Nam University*

Safety Research Center, Korea Research Institute of Chemical Technology**

There was no alteration in

The purpose of this study was to investigate the
toxic effects of iso-butylalcohol on Sprague-Dawley
(SD) rats which were treated 0, 333, 1,000 and
3,000 ppm for 6 hours a day, 5 days a week for 13
weeks by inhalation.

Iso-butylalcohol 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
termination of the inhalation toxicity test. We did
not find any abnormal findings in the gross and
microscopic observations due to the inhalation of

T wAAAL : gHA

1so—butylalcohol.
relative organ weight owing to the inhalation of
the iso—butylalcohol.

In conclusion, concentration 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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, N-hexane,
trichloroethylene
CFC HCFC

( , 1999).

Iso- butylalcohol (IBA) isobutanol, 2- methyl-

1- propanol , CHDH
CAS NO. 78-83-1
, 74.14, - 1087,
107C, 218, 122 mmHg (257T),
0.806 (157)

(Budavari,
1989, IARC, 1985., David, 1995., {1-E&p 5, 1996).

1986)
, IBA 288

( , 1997)

({bE2F55, 1996). IBA
(Roe

Path, 1968, Kerns et al., 1983, Kats Guest,
1994., RTECS, 1997., ECDIN, 1997.)
(Marhold, 1986., prZErhaEdt, 1994).
(
, 1997)
(Bilzer et al., 1990)
1 6 5 13
(OECD, 1981) IBA
MSDS
II.
1
iso- butylalcohol (IBA)
1 (Test No. dj80218M)
Hepa filter
5 (SPF)  SpragueDawley
(SD) rats ()
barrier system 1
, 171.23+
483 g
Table 1
10 , IBA
0 ppm, v
333 ppm, 1,000 ppm, 3,000 ppm
, IBA 1 6 ,
5 ,13

- 67 -



Table 1. Experimental design for the 13- week
inhalation toxicity of iso- butylalcohol in rats

Dose

Chemical Group Sex N
(ppm)
Group 0 0 M 10
(Control) F 10
Group 1 M 10
(Low) 53 F 10
Iso- butylalcohol
Group 2 1000 M 10
(Medium) ' F 10
Group 3 M 10
(High) 3000 F 10
M; Male, F; Female
2.
" ” 1
y 3 il 4
(inhalation chamber) 5
( Class 10,000 )
, 23£2¢C, 30- 70%,
11~15 |/ , 5-15 mmAq (
), 150~300 Lux 12 ( 9 ~
9 ) barrier system
y (
) ’
3.
1w (Model

No. SIS- 20RG, Sibata Co., Ltd., Japan)

(Model No. VG-4R, Sibata Co., Ltd., Japan)

4, Mbni t ori ng

(Model No. ICS-20RG,
Sibata Co., Ltd., Japan) 30 monitoring

G.C. (Model No. GCS- 14PFFS, Shimadzu

Co., Ltd., Japan) 15 monitoring
5. Moni t ori ng
, Table 2
207.77£2.62 4 /min
10004 (1 m')
12.14~12.78
236310947, 59.15+0.87%,

-10.090.20 mmH20

Table 2. Concentration of iso- butylalcohol by
exposure groups

Unit: ppm
Concentration
Groups Establishment Upper Lower  Mean £ SD
Control
Group 1 333 338.6 32098 3331+ 19
Group 2 1,000 1,058.2 989.1 1,0085% 1136
Group 3 3,000 3,209.6 29053 3005.7% 36.12
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AR 2 = PFE Table 391 EA3STL

=4 T1.0% W2 ANFEL 5
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Table 3. Food consumption in male and female
rats after inhalation of iso-butylalcohol
during the experiment

Unit : g/day/rat

Sex Group 0 Group 1 Group 2 Group 3
’ (ControD) (333 ppm) (1,000 ppm) (3,000 ppm)
Male 21%18 21718 219+205 21722
Female 154*165 149*18 154176 149*168

OfZty ERI=Y AIH

—_

) ey

o8 At: AHF (g/rat/day) S AHEdHATH
4) otHAL

3] §H o2 <A}
1%‘@, slit lamp (SL-5,
Artskd o, ot 7}

W2} (RC-2, Kowa, Japan)E o]-&3] o+ 2 ¢kA
A

Fo o)}FE BRI

5 =@A}

NEER Z2 8 3 27 493
EE FEd t8] =AIEA (Cambur-9, Boehringer
Mannheim, Germany)& ©]-83}4 pH, ketone, T

2, HB, WBC, nitrite, urobilinogen, ¥ %41, 78
2 83 & AAI

82 Ao

6) st 3 A MsistE HAl

AYFE s ANFER 22 F8 31F A A
ANRow, RAA o HA HAE ) F 3t
WEL AYT, RS2, FEIIE, FT 3
Y5 44 (mean corpuscular volume, MCV), 384
% B dAHE4 (mean platelet volume, MPV),
OZY FAE WS (MID, mid range population
in leucocyte), FET 52 8+ 2554712 Sereno
System 9118 (Sereno Co., Ltd,, US.A)E o] &3}
Z73Ath ¥ AR e ofAFHHE ojn|:
Egt~u|glA] (aspartate aminotransferase, AST),
dehd ol :-EdAH2}A (alanine aminotransferase,
ALT), ¢zl EATEA (alkaline phosphatase,
ALP), 2532, 451 8434 ool Ef Z
__,'-l EHA]—O = 1}5 z‘g

xpress (Ciba Corning Co.,
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Fig. 1. Body weight changes in male rats during a
13-week period of 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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Table 4. Urinary analysis in male rats after inhalation of iso-butylalcohol for 13 weeks

Sex Male/Female
Dose (ppm) 0 333 1,000 3,000
0 1/6 37 2/5 3/4
1 4/3 42 2/2 4/5
4 B 2 5/1 31 6/1 31
3 0/0 0/0 0/0 0/0
i 0 10/10 109 10/8 8/10
e 1 00 01 00 20
1 0/3 11 21 2/3
3) pH 2 7/5 6/8 4/6 4/6
3 3/2 31 41 4/1
0 5/8 6/9 5/8 6/9
. 1 52 4/1 50 40
4) Protein 2 00 00 00 o1
3 0/0 0/0 0/0 0/0
0 10/10 10/10 10/8 10/10
1 0/0 0/0 0/0 0/0
5) Glucose 2 0/0 0/0 0/0 0/0
3 0/0 0/0 0/0 0/0
4 0/0 0/0 0/0 0/0
0 7/5 5/4 47 5/6
i} 3/5 5/6 6/1 5/4
6 Ketone 2 00 00 00 00
3 0/0 0/0 0/0 00
0 10/10 10/10 10/8 10/10
1 0/0 0/0 0/0 0/0
7) Urobilinogen 2 0/0 0/0 0/0 0/0
3 0/0 0/0 0/0 0/0
4 0/0 0/0 0/0 0/0
0 10/10 10/10 10/8 10/10
i s 1 0/0 0/0 0/0 0/0
pilindn 2 0/0 0/0 00 0/0
3 0/0 0/0 0/0 0/0
0 10/10 7/10 10/7 10/10
1 0/0 2/0 0/0 0/0
7 Ol blood 2 00 10 01 00
3 0/0 0/0 0/0 0/0
1) 0: negative 2) 0 negative 3) LpH7
1: 10-25 leuco./ul 1: positive 2: pH 8
2: 75 leuco./ul 3. pH 9
3: 500 leuco./nl
4) 0: negative 5)  0: normal 6) 0: negative
1: 30 mg/d¢ 1: 50 mg/d¢ 1 €
2: 100 mg/de 2: 100 mg/de %
3500 mg/d¢ 3300 mg/d¢ 3 4+t
4: 1000 mg/de
7) 0: normal 8) Omegative 9) 0: negative
1: 1 mg/de i 1: 5-10 ervthrocvtes/ul
2. 4 mg/de 2+t 2. 50 ervthrocytes/ul
3 8 mg/de 3+t 3. 250 erythrocytes/ul
412 mg/d¢



Table 5. Hematological results in male and female rats after inhalation of iso-butylalcohol for 13 weeks

. Group 0 Group 1 Group 2 Group 3
Sex ligms (ContaaD) (333 pom) (1000 ppm) (3000 ppm)
WBC 92+14 85+15 87%08 84*15

RBC 69+0.2 7002 68%02 70102

HGB 158405 16104 157403 16.1+03

HCT 367+13 388+0.9* 362+1.0 388+1.2*

MCV 528+12 556+15* 534%15 549+1.1*

Male PLT 09+0.1 0.7%0.1* 08%0.1 0.7%0.1*
MPV 208+08 199+0.3* 205+08 183%50

LYM P26+24 876+1.7* 883+6.0 909+25

GRAN 35+14 62+0.8" 55+3.1 46*15

MID 39+11 62+0.9* 63%30 45+11

WBC 44*10 49+14 56+0.7 63%12*

RBC 61104 63+03 6.3+04 6.7106*

HGB 151109 154+1.0 156207 163+06*

HCT 335+29 345+25 356+27 380+1.2*

MCV 547+15 55.1+18 563+1.4 569+16*

Female PLT 0.7+0.1 0.7%0.1 0.7+0.1 0.7+0.1
MPV 209+17 206+18 208+2.1 19.1+06*

LYM 842156 830+7.0 86.0+38 86.4+23

GRAN 82+33 94+40 7798 70+11

MID 76424 77430 73%17 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 (103/mn); RBC, red blood cell count (106/mr); HGB, hemoglobin (g/d¢); HCT, hematocrit
(%) MCV, mean corpuscular volume (f); PLT, platlet (103/mm); MPV, mean platelet volume (fl); LYM, lymphocyte in
leucocyte (%6); MID, mid-range population leucocyte (%); GRAN, granulocyte in leucocyte (%).
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Table 6. Serum biochemical values in male and female rats after inhalation of iso-butylalcohol for 13 weeks

Group 0 Group 1 Group 2 Group 3
Sex Ttems (Control) (333 ppm) (1000 pom) (3000 pom)
TP 96 03 99+t 02* 101+ 03* 100+ 02*
BUN 109 14 104+ 0.7 1122, 15 114 15
TG 32.1E-68 30.0% 104 279+ 131 372+ 146
ALB 44 02 45t 02 47t 01* 46 02*
Male GLU 2687 79.0 2471% 460 240.1% 52.8 2650 26.3
AST 937+ 121 346 89 9.7 247 9.2+ 16.0
ALT 368t 48 313t 65* B1 65 374 69
LDH 70442787 696.7161.7 539.4%£2559 57812195
ALP 92.7% 16.0 9.6+ 108 100.1£ 143 1064+ 139
TP 97 05 97t 03 98% 03 99+t 03
BUN 141 20 140+ 14 146t 08 13547+-16
TG 21.6* 10.8 230+ 88 378+ 3R1 247x 104
ALB 42t 05 43t 03 43+ 02 44t 03
Female GLU 1172+ 291 971+ 300 105.9% 286 109.7+ 426
AST 1141% 223 1082% 31.1 984+ 384 1157+ 296
ALT 380 96 362+ 43 471+ 341 323t 98
LDH 1225.0£3195 1117.2£435.1 1205.1+533.8 1068212095
ALP 86.4* 122 %8+ 16.2 938% 285 M8 186

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/d?); BUN, urea nitrogen in blood (mg/de); TG, triglyceride (mg/de); ALB, albumin (g/d¢); GLU,
glucose (mg/d@); AST, aspartate aminotransferase (IU/{); ALT, alanine aminotransferase (IU/?); LDH, lactate

dehydrogenase (IU/ {); ALP, alkaline phosphatase (IU/ ).
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Iso-butylalcohol (IBA)S iAo & A=A - A
A, 771848 &4, £8 &A, T8 AAA, F4 o
A Az T8 59 252 vk AHEHT Q)
o BALE VFoE oA FEEd %
F 9 2889 A8 e T2 FsEAo|t,
A&l A AHA R F2 AFEE o] 98 n-hexane,
Al 9 trichloroethylene,  trichloroethane, CFC,
HCFC 5 o2 £dE59 AshA, 24, 54 4 4
T 23t &3 Foll o3 Al MHAY sde] F
;35]1 9l A qk E_‘]:_ﬂ, A r/}xq S 7ty 9t} IBAE
AR AHAZ AR e ot ofo] $A FAd
g HEZF Aadsofof e}, ey} ol dfd &
A=A AT (Gage, 1970, Kamal et al, 1998,
Appleman et al,, 1982) & 314 d7(Boorman et
al, 1990., Woutersen, 1934)= 3] Alst&olt), A
B7k4 ¢e7 BAY EAAEEZE Smyth 5
(1954)0] =4 AT ratsell Ao 4 BT5
A (LDA0)e] 2460 mg/kglZ S0 & Bty o
o, I ¥ rats® EAFAY % LDNE 720
mg/kgo] 3L AWE = 340 mg/kg, moused] 7
oo o3 LDR0E 180 mg/kg, AWMFoE= 417
mg/kg 2 H3% v} SITHECDIN, 1997, RTECS,
1997). Schilling % (1997)& ratsol| A 90Y A F=A
AL A ;\] e, durEAo) st x}xﬂzs} AR

= (o)

]
%‘?Q%*é’\\iﬁ% AAE Klimisch$t Hellwing
(199%)& ¥4l 6- 15‘3——_10“ 0.5, 25 10 mg/Le TE&
A 209l Al AIRA
93 % sk A3 glo}

o
=0 o]:dg] 2 kT B T o] A A A

37 A4S Yehita gtk £7)9] BAE 20
mg % & 39S o F5E ATl YER
oH, 2 mgs A FHAZ g nx:
TASAC] Bl A Utk (Marhold,
1936). &4, E. coli& ©]&3 HAEAH] Algo|
’\1 25,000 ppme FA3HE A5 Wolddo] YE}
o1 (Acta biol,, 19%), ratsoll 9 g/kgZ ¥ 31FA
E}ﬁ—a— o S8 2 bl T4 R, 29 g/kg S
BAT5EY As o By 9 AR TET AU
W3 Ho] Bgo] 9tk (Tumorigenic Effects, 1975).
IBAE HE4 107 C, $71%¢ 122 mmHg(25C)
Z 44A 7NgHY 22AA =22 F gl 1
A7Zro] FAol7] Wige A 7L oH Y xFe] T
53 #7] 49 544 oF 2 A
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5 9 A 2549 b
utd &S 7HA I oA AHEEA
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2229 MRS EHa] gt
al g 3 H7ke] R84l Sl &
t} (Schilling et al,, 1997., =3}t T4 1997).
2 dTdM e AFEEY AHS Z‘_Ziii KA
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Table 7. Relative organ weight of male and female rats exposed to iso-butylalcohol by inhalation for 13 weeks

- Group 0 Group 1 Group 2 Group 3
(Control) (333 ppm) (1,000 ppm) (3,000 ppm)
Thymus 8.73* 13.9%6 90.01£ 13.15 83.32% 12.15 0.H4E 2278
Adrenal L 647t 061 701+ 148 6,70+ 083 681 119
Adrenal R 656+ 0.77 660+ 1.02 701+ 093 688+ 160
Testis L 41554* 3521 41461+ 64.42 436.07% 29.43 43647+ 1494
Testis R 416.13* 32.62 41595+ 67.76 42724 2582 434.28% 20.30
Heart 30727 2252 32058* 17.31 310.29% 1757 30643+ 1568
Thyroid L 248+ 04 369+ 1.86* 327t 121 2%+ 071
Thyroid R 265t 096 362+ 190 345+ 111 282+ 060
Kidney L 32321+ 2666 325.34% 2396 32195+ 20.83 32362+ 1599
Kidney R 31511+ 2463 32354+ 29.25 320.48* 26.19 32949+ 1951
Spleen 170.15+ 49.89 175.06% 21.25 171.37% 1664 176.10= 15.89
Liver 2591.95149.53 2556.50£108.90 2574.07% 97.86 2554.00+135.18
Lung 42543% 2475 450.86+103.31 43815+ 34.10 43412+ 32.24
Brain 433.07+ 2334 43833* 2497 436.83+ 1634 44519% 1514
Hypophysis 301t 1.5 3%t 14 362t 1.01 2%+ 105
Thymus 11191+ 4757 10248+ 12.16 94.834* 1252 11537+ 20.38
Adrenal L 1363+ 187 1446+t 322 1452+ 246 1467 299
Adrenal R 1253+t 350 1460+ 361 1425+ 299 1427+ 182
Ovary L 1771+ 359 1960+ 430 2080+ 435 2296+ 550
Ovary R 1730+ 414 1853+t 6.86 1875+ 280 2063+ 544
Heart 3624+ 2592 34295+ 12.93 350.79+ 2378 364.80+ 7452
Thyroid L 289+ 1.09 3792098 347t 099 371t 034
Female Thyroid R 354+ 086 386t 162 310 063 409+ 034
Kidney L 31873+ 11.71 32140+ 20.98 32358+ 30.02 31163+ 1762
Kidney R 322.14* 1885 33217 19.78 32066+ 21.88 32342+ 2814
Spleen 22135t 3142 21618 7.70 217.35% 1365 222.58% 2950
Liver 2509.95+145.39 2491.03+170.16 2451.97+112.07 249%6.60+ 82.82
Lung 526.83+ 39.38 5159+ 39.60 558.80+ 24.08 534.14* 3550
Brain 700.98% 66.98 709.13+ 53.14 703.92% 92.49 67848+ 33.79
Hypophysis 512x 144 493+ 230 538t 130 645+ 084

All values are expressed as mean = SD.

2 F7 gRTo] 212718 g/Y, A FEdS
651187 g/d, F TR 21861205 ¢g/4, L
5 1220 g/¥2A ZolE YEhAE
oFokeh. 3 Al tETo] 1540£165 g/, A F

TF 44T187 ¢/9, F FET 156381176 g/,
I FET 14861168 g/AdRA FAEA 2olE Y
EhfA ggong AFEA AR AF k] g

M3kt gk FR9 A BET (333 ppm)o] Bz
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Sprague-Dawley (SD) ratsS ©]& Iso-butylalcohol
(IBA)E AE=42 3149 1Y 621 F 59, 1357
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