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A Study on the Subchronic Inhalation Toxicity of 2-Butanethiol Using SD Rats

Hyeon-Yeong Kim" - Sung-Bae Lee - Cheol-Hong Lim - Hae- Won Cho - Min-Gu Kang - “Jun-Yeon Lee

Occupational Safety & Health Research Institute, Korea Occupational Safety & Health Agency,
*Korea Testing & Research Institute

With the 2-Butanethiol, which is an unidentified inhaaion
toxic materid, acute inhalation toxicity was tested with SD rats.
The LCs was evaluated to be 2,500 ppm (9.22 mg/L) or higher
which falls under the criteria of acute toxicity Category 3
(500<L C2<2,500 ppm) inthe Industrid Safety and Hedlth Act.

In the subchronicd inhalation toxicity tes by 0, 25, 100, and
400 ppm, 6 hours aday, 5 days aweek, for 13 weeks repested
exposure, though no degth or particular dinical presentation was
observed, in the female 25 and 400 ppm group, including
weight change, and in each concentration group including 400
ppm, change of feed rate, eye simulation, moatility change in
male group, and lesons in blood and blood biochemica were
observed. In the internd organs weight, 25, 100, and 400 ppm
groups in male and 400 ppm group in female showed
Sgnificant (p<0.05) changes in kidney, liver, thymus, and lung.
In the pathological tissue test, severe cortica tubular hydine
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dropletswere observed in the male 400 ppm group, and dl mae
rats of 400 ppm group and 2 female individud's showed tubular
degeneration/regeneration accompanied with pigmentation,
showing that the target organs of inhalation exposure of 2-
Butanethiol are spleen, kidney, nasal cavity, and adrendl.
Through the tests, the NOEL of 2-Butanethiol was evaluated to
be 25 ppm (0.092 mg/L) or lessfor both maleand femde.

Key Words : 2-Butanethiol, Inhdaion Toxicity, LCs, GHS,
NOEL.
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Table 1. Concentration of 2-Butanethiol by exposure groups for acute subchronic inhalation
Concentration (ppm)
Groups
Establishment Upper Lower Mean °aeSD
Acute Inhalation Exposure Groups(only one exposure for 4 hr)
100 ppm 112.4 105.7 105.7 107.96 + 199
500 ppm 516.5 491.3 491.3 501.03 = 584
2,500 ppm 2,523.0 2,432.7 2,432.7 249742 + 2459
Subchronic Inhal ation Exposure Groups(6 hr exposure/day, 5 days/week, for 13 weeks)
Control 0 0 0 00 =000
25 ppm 25 31.16 21.20 251+ 14
100 ppm 100 108.88 85.50 996 £ 378
400 ppm 400 518.11 331.10 4034 + 3275
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Figure 1. Changes of body weight in Subchronic inhalation exposure groups(6 hr exposure/day, 5 days/week,

for 13 weeks)

(Significant differences as compared with female control: #%p<0.01., *%%p<0.001)
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Table 2. Activity counts of subchronic inhalation exposure groups(6hr exposure/day, 5 days/week, for 13

weeks)
2-Butanethiol (ppm)
Paramaers
0 25 100 400
Mde
14988.6 =2602.89 18097.8+3720.31 17890.8+1890.62 19155.4+ 1564.32*
MeantSD
Femde
23884.616590.86 22863.2+-6920.89 212620316563 2551041915505
Meant 3D

Sensor Unit: EA
Significant differences as compared with control : * p < 0.05
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Table 3. Hematological values of subchronic inhalation exposure groups(6 hr exposure/day, 5 days/week, for

13 weeks)
Item Contral 25ppm 100ppm 400ppm
Mde

WBC 72+143 691+223 7471149 6.60£1.26
RBC 9.21+055 915032 9.10+0.33 846+ 040*
HGB 1596054 15.82£0.46 1595+049 15.11+0.64*
HCT 4506255 4406153 4456+161 4222239
MCV 4895+151 48181142 4897+1.15 49.838+1.40
MCH 17.36£0.75 17.29£042 1755054 17.87+35.81

MCHC 36481113 3HBHAT082 3581070 3581£0.74
RDW 13191091 1367101 1312047 1250+053
HDW 3.13£0.26 341£0.36* 315+017 296+0018
PLT 1167.8+154.83 108597583 10633+100.15 11328+211.73
MPV 637049 6.43+055 6.291040 6.38-059

Famde

WBC 480+1.19 5691143 585+234 6.59+2.98
RBC 8.78£0.36 880+0.33 8721021 758+049*
HGB 1647057 16.23+057 1627047 1433147
HCT 4548+141 4538*155 4517+1.76 4054+3.48*
MCV 51.84+1.17 5155094 51.77£115 5342+ 159
MCH 1876034 18.45+041 11866+0.34 1888095

MCHC 36.18+047 3578059 3604069 35.320.86*
RDW 11.45£031 1157034 1147030 11471139
HDW 2731012 281029 272+0.13 2661036

PLT 12638+128.66 1230.6£152.82 10845+129.72 1239.2+403.24

MPV 6411034 650+051 6.391+057 6.72+081

All values are expressed as mean = SD.
Significant differences as compared with control & * p < 0.05 with Dunnett’s t- test

WBC, white blood cell count (10°/mm?®); RBC, red blood cell count (10°/mm?®); HCB, hemoglobin (g/d#); HCT, hematocrit (%); MCV, mean corpuscular
volume (¢£); MCH, mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%6); RDW, red cell distribution width (%);
HDW, hemoglbin distribution width (%); PLT, platelet (10°//£); MPV, mean platelet volume(fl)
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Table 4. Serum biochemical values of subchonic inhalation exposure gorups(6 hr exposure/ day , 5 day/ week,

for 13 weeks)

Item Control 25ppm 100ppm 400ppm
Mde
TP 6.64 =031 6.82 £0.30 6.89 =0.36 6.93 £052
T-BIL 0.034 =001 0.038 £0.01 0041 £0.01 004 =001
ALP 3023 £7652 3136 £5556 317.3 £5331 3068 £71.70
AST 756 1645 765 £23.14 69.1 £827 659 £6.44
ALT 509 £19.89 516 £19.95 4B31xE777 342+388*
RTN 062 004 0.64 =005 0.66 =005 0.65 £0.08
BUN 1699 =148 19.35 £3.23* 1896 £2.00 1904 £127
T-CHO 724 £892 842 £1380 804 =11.86 712 £991
Glucose 2252 £4093 209.8 £31.48 2121 £3290 2238 4027
LDH 371.2+21767 3236 £142.94 2424 13477 3822 £229.16
Famde
TP 7541028 7381030 7251025 7.35 =047
T-BIL 0.033 =001 0.043 £0.00+ 0.044 =0.01+ 0.05 =002
ALP 189.7 9805 2166 £81.05 2039 £6041 1824 +=57.88
AST 97.2 £3069 939 +239%5 96.8 £49.70 858 =36.82
ALT 65.3 £24.26 62.6 £16.80 529 £1818 402 +11.03 *
RTN 063 £005 061 +006 065 £0.05 060 =005
BUN 1683 =204 1751 £2.38 1794 +2.28 1706 231
T-CHO 1155 £11.70 1045 £11.94 104.8 £16.39 1044 +1341
Glucose 1733 £27.20 181.0 £30.22 2098 £35.18 1964 4045
LDH 3596 19540 3759 =208.35 3209 +155.29 2880 +162.82

All values are expressed as mean = SD.

Significant differences as compared with control & * p < 0.05 with Dunnett’s t- test

TP, total protein (mg/d®); T-BIL, total bilirubin (mg/de); ALP, alkaline phophatase (u/L); AST, aspartate aminotransferase (u/L); ALT, alanine
aminotransferase (u/L); CRTN, Creatinine (mg/d¢); BUN, urea nitrogin in blood (mg/de); T-CHO, total cholesterol (m™/ £ ); Clucose (mg/d¥); LDH,
lactate dehydroginase (u/L).
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Table 5. Relative organ weihts of subchronic inhalation exposure groups(6 hr exposure/day , 5 day/week, for
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13 weeks)
Orgen Contral 25ppm 100ppm 400ppm
Mde

Liver 290 £0.13 3.04 £0.26% 3.09 £0.21% 345 £0.22+
Kidney L 0.29 =002 031 £0.02 0.31 =002 0.34 =0.04+
Kidney R 0.29 =002 0.31 £0.03 031 £0.03 0.35 =0.04+
Soleen 016 =002 016 =002 017 =002 017 £0.02
TedisL 042 004 040 004 040 004 041 £012
TedisR 0.39 =007 0.39 =004 038 =007 040 £0.12

Brain 051 =005 048 =004 050 =003 053 £0.06

Lung 0.38 £0.03 0.36 £0.03 033 £007 039 £0.03

Heart 0.28 =003 0.28 £0.02 029 =002 0.30 £0.03
Thymus 009 =002 010 =001 010 =002 008 £0.03

Famde

Liver 296 £0.20 304 £0.26 293023 301 £1.07
Kidney L 031 £0.02 032 £003 0.32 =003 033 =002
Kidney R 031 £002 032 £002 033 004 0.35 0,02+

Soleen 019 =001 019 =002 019 =002 021 £0.08
TedisL 0.025 =0.004 0.026 £0.005 0.022 £0.005 0.023 £0.003
TedisR 0.021 £0.005 0.024 £0.006 0.022 £0.005 0.025 =0.004

Brain 074 004 0.78 =005 0.78 =0.06 0.83 £0.06%

Lung 046 =004 051 003 053 =011 054 =0.06+

Heart 033 £003 034 £001 035 £0.03 0.36 =0.03
Thymus 014 =002 013 =002 013 =002 0.14 =002

Unit: gram
All values expressed as mean = SD

Singnificant differences as compared with control & * P < 0.05 with Dunnett’ s t-test
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Figure 2. Cortical tubular hyaline droplet of kidney
in male 400 ppm subchronic inhalation
exposure group

“

Figure 4. Extra medullary hematopoiesis of spleen in
male 400 ppm subchronic inhalation
exposure group

e QOIS AAsE 2 25 pom E ] BUN
%71, 400 ppm = Z 0] ALTZAHAS 891 O 1] th 275} ] 31
Sfol B2 0.2 5213 (p<00B) 7] = M (Tebled). &
7 25 ppm =% 79| Totdl bilirubinZ7}, 100 pom =% 9]
Totdl bilirubin 7 400 ppm =%7-0] ALTZH S 190
oz} Bl wsted $74 0.2 2] g (p<008) o] 2 1Y)
U} (Teble4).
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Figure 3. Medullary tubular casts of kidney in male
400 ppm subchronic inhalation exposure
group

Figure 5. Tubular degeneration/regeneration with
pigment of kidney in male 400 ppm
subchronic inhalation exposure group
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