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Subacute Inhalation Toxicity Study of Dimethyl Disulfide in F344 Rats. Hyeon-Yeong Kim?*
Sung-Bae Lee, Jung-Hee Han, Yong-Hyun Chung, Hyoung-Chin Kim', Jin-Young Shin’, Dong-Ho
Shin’, Jong-Choon Kim’ and Young-Mook Lee. Industrial Chemicals Research Center, Industrial Safety and
Health Research Institute, Korea Industrial Safety Corporation, Daejeon 305-380, Korea, 'Korea Research
Insititute of Bioscience and Biotechnology, Daejeon 305-333, Korea, *College of Veterinary Medicine, Chonnam
National University, Gwang-Ju 500-757, Korea — The purpose of this study was to investigate the
potential subacute toxicity of dimethyl disulfide by 3 weeks inhalation in F344 rats. The test article,
dimethyl disulfide was exposed by inhalation to male and female rats at dose levels of 0, 5, 25, or
125 ppm/6 hrs/day for 3 weeks. Five rats/sex/group were sacrificed on day 4 after the initiation of
treatment, while 5 rats/sex/group were sacrificed at the end of treatment period.. During the test
period, clinical signs, mortality, body weights, food consumption, hematology, serum biochemistry,
and gross findings were examined. Slight decreases in body weight gain were noted in both sexes
of the highest dose group in a dose dependent manner but were only statistically different from the
control animals in males of the group. A slight non-significant reduction in food consumption were
also noted in the both sexes of the highest dose group. There were no adverse effects on mortality,
clinical signs, hematology, serum biochemistry, and necropsy findings at any dose tested. Based on
these results, it was concluded that the 3 weeks repeated dose of dimethyl disulfide by inhalation
resulted in suppressed body weight gain and decreased food consumption at 125 ppm of both sexes.
In the present experimental conditions, the target organ was not determined in rats. The no-
observed-adverse-effect level (NOAEL) was considered to be 25 ppm/6 hrs/day for both sexes.
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Table 1. Body weight changes in male and female rats exposed to dimethyl disulfide for 21 days

Dimethyl disulfide (ppm)

Parameters
0 5 25 125

Male

Day 0 (n=10)° 141.1+10.52° 141.3+£8.85 138.6+9.35 14111049

Day 3 (n=10) 147.7+10.44 143.9+8.85 140.5+7.89 137.6£9.89

Day 6 (n=5) 161.8+11.25 157.7£9.92 152.9£9.30 149211246

Day 13 (n=5) 183.9+£14.82 175.9110.34 168.5+8.09 160.5114.96

Day 20 (n=5) 198.3+16.77 193.6+10.67 182.9+8.17 172.7+16.42"
Female

Day 0 (n=10) 110.7 £7.67 110.6£7.97 11471471 111.8£8.57

Day 3 (n=10) 115.0£8.41 112.0+8.23 113.2+8.87 108.68.58

Day 6 (n=b) 1211816 118.6+8.74 119.1+8.63 114.4£8.03

Day 13 (n=5) 128.7+8.27 127.1+8.39 1254+7.02 118.8+£7.92

Day 20 (n=5) 137.8+£10.67 136.5=£9.00 133.1£8.31 123.9+8.56

*Number of animals in parentheses.
*Values are presented as mean£SD (g).

‘Indicates significant difference at P<0.05 level when compared with the control group.

25 7
BN Male
Female

Food consumption (g/day/rat)

5 ppm
Groups

Control 25 ppm 125 ppm

Fig. 1. Daily mean food consumption of male and female rats
exposed to dimethyl disulfide for 21 days.
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Table 2. Hematological findings in male rats exposed to dimethyl disulfide for 4 days

Dimethyl disulfide (ppm)

Parameters

0 5 25 125
RBC (x10'/1) 8.05+037" 6.96+0.22 7.50£0.51 7.53+0.82
Hemoglobin (g/dl) 14.26+0.50 13.80+0.36 13.30£0.54° 14.08%0.40
Hematocrit (%) 45.48+1.81 39.02+1.77 £220£2.90 41841464
MCV (fl) 56.54%0.34 56.04+1.02 36.20%0.25 55.54+0.40
MCH (pg) 17.72%0.83 19.84+0.84 17.80£1.93 18.88£1.99
MCHC (g/dl) 31.36£1.36 35.40+1.94 31.60+3.44 33.94%3.60
Platelet (x10°/1) 721.6 34,8 664.4+89.37 630.6 £ 46.08 604.6+83.18
RDW (%) 15.24+0.39 15.12+0.40 15.50+0.20 15.3010.40
WBC (x10°/1) 4.74+0.66 435+0.72 430+023 3.75+048
Neutrophils (x10°/1) 0.78%0.16 0.73+0.24 0.70+0.16 0.65+0.15
Lymphocytes (x10°/1) 3.84%0.53 3474045 3401025 3.00+047
Monocytes (x10°/1) 0.12+0.06 014007 010+0.05 0.09+0.03
Eosinophils (x10°/1) 0.00£0.00 0.00£0.00 0.00%0.00 0.01+0.01
Basophils (x10°/1) 0.00%0.00 0.00+0.00 0.00£0.00 0.00+0.00

*Values are presented as meanSD (n=5).

"Indicates significant difference at P<0.05 level when compared with the control group.
RBC, red blood cells; WBC, white blood cells; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC,

mean corpuscular hemoglobin concentration; RDW, red cell distribution width.

Table 3. Serum biochemical findings in male rats exposed to dimethyl disulfide for 4 days

Dimethyl disulfide (ppm})

Parameters 0 5 55 1%
TP (g/dl) 5.8910.15° 5.69+0.22 5.77+0.19 5.80+0.41
ALB (g/dl) 4.00+0.10 3.86+0.17 3.8610.15 404017
BUN (mg/dl) 2314+176 2080+2.11 19.94+2.02 18.84+1.87
CRTN (mg/dl) 0.62+0.05 056 £0.06 0.62%0.05 0.68+0.08
T-BIL (mg/dl) 0.37+0.09 035+0.06 0.36%0.05 0.38+0.07
AST (IU/1) 126.40+9.76 125.60+4.28 125.80+10.04 101.60 +4.67"
ALT (IU/)) 39.60+2.07 44.20+3.90 45.60+2.30" 33.40+152"
LDH (1U/}) 2585.6 +616.6 2302.6+417.2 2496.8+357.2 1633.6+377.3"
ALP (IU/1) 939.8 +40.51 87748447 858.0+50.55 818.8+105.5
GLU (mg/]) 108.20+9.94 114.60+13.80 101.80+3.19 125.60+11.19
T-CHO (mg/dl) 4320+2.78 42.80+2.59 45.60+2.70 48.60+4.72

Values are presented as mean*=SD (n=5).

"Indicates significant difference at P<0.05 level when compared with the control group.
" Indicates significant difference at P<0.01 level when compared with the control group.
TP, total protein; ALB, albumin; BUN, blood urea nitrogen; CRTN, creatinine; T-BIL, total bilirubin; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phosphatase; GLU, glucose; T-CHO,

total cholesterol.
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Table 4. Hematological findings in male rats exposed to dimethyl disulfide for 21 days

Dimethy! disulfide (ppm)

Parameters

0 5 25 125
RBC (x10"/1) 7.99+022° 823+0.29 820%0.28 838+0.42
Hemoglobin (g/dl) 14.16+0.24 14.82+0.49 13.80+0.26 14.0410.67
Hematocrit (%) 41.60+1.28 4326119 4280+1.14 43184222
MCV (fl) 52.0840.74 52.58+0.55 52.40+1.43 51.524:0.99
MCH (pg) 17.7610.58 18.04 +0.84 16.90+0.82 16.78%0.67
MCHC (g/dl) 34.08+1.23 3428+1.46 3230+1.14 32.52+1.00
Platelet (x10°/1) 638.8+86.1 6352+ 34.1 638.0+549 58241290
RDW (%) 14.28+0.56 14.660.20 14.70%0.38 15.06%0.54
WBC (x10°/1) 3841071 3.96+1.10 380041 3514035
Neutrophils (x10°/1) 0.6310.23 0.58+0.30 0.50+0.12 055+0.14
Lymphocytes (x10°/1) 3141055 3.30+0.74 3.30+045 2.91+0.34
Monocytes (x10°/1) 0.06+0.04 0.08:+0.06 0.10+0.02 0.05+0.03
Eosinophils (x10°/1) 0.00+0.00 0.00+£0.00 0.00+0.00 0.00+0.00
Basophils (x10°/1) 0.00+0.00 0.000.00 0.00+0.00 0.00+0.00

®Values are presented as mean®SD (n=5).
RBC, red blood cells; WBC, white blood cells; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC,
mean corpuscular hemoglobin concentration; RDW, red cell distribution width.

Table 5. Hematological findings in female rats exposed to dimethyl disulfide for 21 days

Dimethyl disulfide (ppm)

Parameters 0 5 5 5
RBC (><1012/ 1) 815+0.25 8.02+0.54 8.12+0.69 7771043
Hemoglobin (g/dl) 14.60£0.25 14.26 049 14.70+1.11 14.30+0.92
Hematocrit (%) 4542+1.57 45241253 45.18+3.95 42,68 +247
MCV (f]) 55.70+1.15 56.38%+0.77 55.62+£0.47 54.94+0.99
MCH (pg) 17.92+0.68 17.82+1.11 18.18+1.38 1840+1.24
MCHC (g/dl) 32.18+1.30 31.60£1.66 32621232 33.56+2.39
Platelet (X109/ 1) 57441235 564.0+45.7 570.0+84.5 525.6£52.0
RDW (%) 15.02£0.04 15.30+0.29 14.821+0.59 15.08 £0.54
WBC (><109/ 1) 2.961+0.51 3.09£0.51 358022 2.58+0.12
Neutrophils (><109/ 1) 0.56+0.20 046+0.12 0.63£0.23 049+0.10
Lymphocytes (><109 /1 2341033 2.55+0.42 2.83+0.30 2.02+0.13
Monocytes (><109/ 1) 0.04£0.02 0.07+0.03 013£0.05 0.06£0.02
Eosinophils ( ><109/ 1) 0.01£0.01 0.01x£0.02 0.01£0.01 0.00%0.00
Basophils (Xl09/ 1) 0.00£0.00 0.00£0.00 0.00%£0.00 0.00+0.00

?Values are presented as meantSD (n=5).
RBC, red blood cells; WBC, white blood cells; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC,
mean corpuscular hemoglobin concentration; RDW, red cell distribution width.
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Table 6. Serum biochemical findings in female rats
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exposed to dimethyl disulfide for 21 days

Dimethyl disulfide (ppm)

Parameters 0 5 2% 125
TP (g/dl) 6.56 = 0.40a 6.74+0.57 6.741+0.26 6.35+0.18
ALB (g/dl) 4.32+0.24 4441034 448011 422+0.11
BUN (mg/dl) 26647123 27.46+3.33 27.10£3.63 25.34+2.94
CRTN (mg/dl) 0.84+=0.09 (.96 +0.06* 0.94=0.06 0.90+0.00
T-BIL (mg/dl) 047011 0.59+0.16 0.55%0.06 0.47 +£0.07
AST (IU/]) 154.40+27.84 163.00+12.39 155.20+12.15 145.00£8.52
ALT (IU/1) 43.00:5.34 43.00+7.91 43.00+4.30 38.80+4.21
LDH ({U/1) 2838.6+630.3 3217.6+316.3 2773416667 2479.8 +283.0
ALP (IU/]) 627.8+55.75 638.8+£52.73 678219151 561.0£41.58
GLU (mg/l) 102.00+3.00 109.60+10.07 101.40+19.57 112.00+15.75
T-CHO (mg/dl) 7420476 74.20+18.70 73.80+5.07 72.00+4.12

*Values are presented as mean*SD (n=5).

Indicates significant difference at P<0.05 level when compared with the control group.
TP, total protein; ALB, albumin; BUN, blood urea nitrogen; CRIN, creatinine; T-BIL, total bilirubin; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; ALP, alkaline phosphatase; GLU, glucose; T-CHO,

total cholesterol.
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