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Twenty-eight-day Repeat Dose Oral Toxicity Test of 1,2,4-Trimethylbenzene in Rats
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Fig. 1 Body weight of male and female rats in 28-day repeat dose oral toxicity test of 1,2,4-trimethylbenzene —
Significantly different from control (*:p<0.05, **:p<0.01).
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mg/kgBEOHETITHEE I LY Y B LU NaOEE R RS
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o7z, 300 mg/kg L EDEEOBETIIXTREICETE
BOMMEEOEE L EE, 1000 mg/kg B OHETILRF
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Tablel Hematological examination of male rats in 28-day repeat dose oral toxicity test of 1, 2, 4-trimethylbenzene
Test period Termination of administration period Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of males 10 10 10 10 10 5 5
RBC (10"/mm?) 78451366 7842+336 7785243 77741293 7994 +23.1 840.8+30.2 8458+ 13.1
Hemoglobin (g/dl) 1484 +054 14.90+0.72 1491+030 14.85+044 1559+ 046* | 1522+0.28 1520033
Hematocrit (%) 4526 £2.14 45171191 4501+083 4530+1.09 47.18+1.44 4524 £ 082 4522+ 1.27
MCV (pm®) 57.72+201 5762+123 57.85+149 5831183 59.04+1.33 53.84 £1.14 5348+ 196
MCH (pg) 1893+058 19.02+037 1918+036 19.12+£060 19.52+0.58 18.14 £039 17.98+0.36
MCHC (g/dt) 32.80+065 3299+050 33.12+042 32.79+0.78 33.06 £ 048 3364 +044 33.62%0.79
Platelet (10"/mm°) 13339 +14.75 132.32 1 14.00 126.61 +15.08 120.83 + 14.28 121.29+8.96 120.44 £13.75 108.08 £ 4.51
Reticulocyte (%) 273+3.7 279+54 26.0 5.1 289+6.7 26.5 £ 5.7 286+ 15 274+69
PT (sec.) 1465+154 16.20+257 1689:+191 1480259 14.86+2.08 14.40 + 1.80 16.46 + 1.63
APTT (sec.) 27234224 2858277 2927+246 2760367 2961 %272 24.88 1265 26.12+1.17
WBC (102/mm?) 56.0 + 8.8 56.0+14.7 506+132 529+100 604+184 694 +£147 8441166
Differential leukocyte (%)

Lymphocyte 923+32 93.2+238 92.6+33 934+28 92.7+3.2 958+ 1.1 94.6 +3.0
Neutrophil 7.3+34 6.6 +2.7 63+3.1 59+29 6.6 + 3.1 36+1.1 50+28
Eosinophil 01+£03 0.1+£03 0.6 £0.5* 0.1x£03 03+05 04+05 0.0£0.0
Basophil 0.0+ 0.0 0.0+0.0 0.0x0.0 0.0+00 0.0+0.0 0.0£0.0 0.0+0.0
Monocyte 03+05 0.1£0.3 05+07 0.6 0.7 04+05 02+04 0405

Each value shows mean + S.D.
Significantly different from control (*:p<0.05, **:p<0.01).

Table 2 Hematological examination of female rats in 28-day repeat dose oral toxicity test of 1, 2, 4-trimethylbenzene
Test period Termination of administration pertod Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of females 10 10 10 10 10 5 5
RBC (10*/mm?) 7519+323 7434+353 75751229 743.7+204 7499+34.6 7982+ 143 7978+ 21.1
Hemoglobin (g/dl) 1438 £ 052 14.321+053 14.23+049 1435+033 1448 +£0.68 14.90 £0.16  14.80 1+ 0.60
Hematocrit (%) 429+129 4269%135 4242+132 42.85+068 43.36+%1.66 4370 £0.53 43.12%1.50
MCV (um3) 57.13+155 5747+176 56.00+0.85 5766+149 57861146 5476 +1.57 54.04 £0.92
MCH (pg) 1915+ 050 1927062 18.79+029 19291+056 19.32+0.50 18.64 £0.44 1858 +0.41
MCHC (g/dt) 3351+062 3355+0.73 33541018 3349+0.72 33.39+046 34.06 :0.28 34.32+0.26
Platelet (10*/mm3) 108.49 +34.49 110.96 £ 6.58 116.72 + 1492 102.56 + 11.95 91.62 + 11.58**[121.82 +8.76 123.66 + 20.92
Reticulocyte (%) 259+49 243 +44 254464 26659 244+ 3.2 248 +28 31.2+87
PT (sec.) 1261 +046 1262+032 12172036 12524023 1236+ 0.54 1260 £0.23 1248 +0.50
APTT (sec.) 1984 +146 2027+165 2065+1.79 2039+089 20.78%+1.63 2150 +0.80 19.78 +1.22*
WBC (10%/mm3) 4561 144 414+ 105 47.7+11.3 422 +97 52.3 + 20.0 66.0 =153 58.6 1184
Differential leukocyte (%)

Lymphocyte 940134 93.2+47 95.0+20 935+2.8 935+33 958+ 1.6 952+ 19
Neutrophil 54128 6.1 +4.1 45+ 20 59+23 59+ 3.1 38+13 36+t11
Eosinophil 03+£05 0405 02+04 0405 03+05 0.2+04 0.8+08
Basophil 0.0+ 00 0.0+00 0.0+0.0 0.0+ 0.0 0.0+£00 00100 0.0+£0.0
Monocyte 0305 03+05 03+05 02+04 03+05 ) 0.2+04 0405
Each value shows mean + S.D.
Significantly different from control (*:p<0.05, **:p<0.01).
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Table 3 Blood chemical examination of male rats in 28-day repeat dose oral toxicity test of 1, 2, 4-trimethylbenzene
Test period Termination of administration period Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of males 10 10 10 10 10 5 5
GOT (IU/1) 84.13 + 2346  72.69 = 6.90 64.47 £ 7.23** 73.87+12.77 69.07 +10.12 6792 506 66.381+741
GPT (1U/1) 2721 +11.18 21.63 +2.88 22271439 23.24 + 3.58 24.23 +3.29 2444 + 140 2546 £3.34
ALP (1U/1) 17129 £ 16.15 181.03 +28.69 187.27 £24.46 191.57 +17.38 191.19 +31.87 133.68 + 18.20 143.60 - 14.97
y-GTP (IU/1) 0.00 + 0.00 0.00 £+ 0.00 0.00 £ 0.00 0.00 4 0.00 0.00 £ 0.00 0.00 + 0.00 0.00 £ 0.00
T-protein (g/dl) 5.33+0.16 529+ 0.23 517 +0.25 5.04 £0.22** 520+0.14 5.36 + 0.09 5.26 +0.27
Albumin (g/dD) 3.013%£0.152 3.028 +£0.071 2965+0.148 2.945+0.095 3.090 +0.083 2.944 £ 0.045 2.926 £0.170
Protein fraction (%)

Albumin 56.51 £ 1.54 57.30 % 1.93 57.35+ 1.81 5845+ 1.87* 5945 * 1.29** 54.94 £086 55.62 %225
a,-globulin 20.11 £+ 1.20 19.04 +1.99 18.88 £ 1.66 17.63 = 1.57** 16.86 + 1.50** 2050 +1.20 19.64 +£2.23
a,-globulin 5.88+0.48 5.97 +0.54 6.02 +0.36 6.02 £ 0.47 6.34 + 0.69 5.76 +0.27 5.74 £ 0.63
az-globulin 532+ 0.83 5.34 +£0.35 5.36 % 0.33 5.16 £ 0.40 4.97 +0.45 574 + 061 5.96 + 0.36
B-globulin 10.18 + 0.53 10.35 £ 0.51 10.27 £ 0.77 10.57 £ 0.57 10.25 £ 0.70 10.60 £ 041  10.84 £0.21
y-globulin 2.00+0.37 2.00£0.48 2.12£0.53 2.17+054 2.13 £ 0.68 246 +0.38 2.20 £ 0.63
A/G ratio 1301 £0.085 1346 £0.111 1.350%0.098 1.411+0.108* 1469+ 0.079** 1.220 - 0.041 1.258 £0.116
T-bilirubin (mg/d!l) 0.055+0.010 0.054 +0.011 0.047 £0.008 0.053 +£0011 0042+ 0.009* 0.068 £ 0.015 0.064 £0.011
BUN (mg/di) 12.51 £ 1.99 13.49 +2.40 12.01 = 2.60 13.01 £ 2.53 12.95+ 2.80 18.02+£214 1504 £221
Creatinine {mg/dl) 0458 £0.033 0.451 £0.032 0442 +0.037 0439+0.021 0423 +0.037 0.566 + 0.046 0.518 +0.018
Glucose (mg/dl) 119.85-+£7.98 118.76 £ 12.23 10853 +12.36 107.45+9.11* 112.35 % 10.37 126.44 + 13.79 123.48 £8.37
T-cholesterol (mg/d!) 48.11 £9.53 46.61 + 6.85 50.87 + 8.90 47.65 £ 6.01 49.88 + 847 49.72 £ 567 43.38+9.14
Triglyceride (mg/dl) 3541 +1564 29.05+792 3455+ 1445 27.72+7.94 2342 +£559 38.36 £ 6.56 44.06 £ 21.19
Na (mEq/1) 146.16 £1.08 146.03 £ 155 146.29+0.76 14526 +1.37 144.75 + 0.96* 144.12 +1.21 144.68 + 0.88
K (mEq/l) 4365 £0.286 4.432+0.256 4.433+0.160 4.668+0.251* 4.772 +(.285** 4.604 +0.183 4.432 +0.167
Cl (mEq/1) 10582 +1.35 106.16 2153 106.00+1.10 105.86+0.70 104.69+ 1.02 10448 +1.14 105.10+0.73
Ca (mg/dl) 1043 +0.23 10.34 £ 0.23 10.28 +0.20 10.16 +0.27 10.26 + 0.22 9.66 + 0.11 9.72+0.33
I-phosphate (mg/dl) 8.21 +0.85 8.54 + 047 8.43 £0.65 8.54 + 0.69 8.21 £ 0.44 7.46 +0.54 7.68 +0.43

Each value shows mean + S.D.
Significantly different from control (*:p<0.05, **:p<C0.01).

Table4  Blood chemical examination of female rats in 28-day repeat dose oral toxicity test of 1, 2, 4-trimethylbenzene
Test period Termination of administration period Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of males 10 10 10 10 10 5 5
GOT (1U/1) 66.22 + 14.48  67.93+ 9.11 61.33+643 60.08 + 9.32 61.33 £8.27 5274 £4.26 47.70+4.77
GPT (IU/D) 1771 £ 2.87 18.15+ 1.76 17.44 £ 2.19 17.87 £ 2.82 21.91 +1.98** 19.78 £3.03 1696 £ 1.04
ALP (IU/D) 101.37 £ 1249 9741+ 1226 9822 1508 9468 +20.76 114.67 +19.38 7148 +12.21 71.78 +11.18
y-GTP (1U/1) 0.00 £ 0.00 0.00 +0.00 0.00 £0.00 0.00 £ 0.00 0.00 =+ 0.00 0.00 £+ 0.00 0.00 £ 0.00
T-protein (g/dt) 5.55 £ 0.23 5.44 +0.38 5.52 + 0.40 5.25 % 0.29 548 + 043 584+027 5441034
Albumin (g/dl) 3.349+0.197 3236+ 0.296 3.358 £0.327 3.181+0.260 3.395+ 0.311 3.380 £ 0.257 3.176 £0.125
Protein fraction (%)

Albumin 60.31 +1.94 59.45 % 2.31 60.76 + 2.36 60.55 + 2.24 61.94 + 1.79 5782+ 188 58481 1.59
a;-globulin 16.36 +1.43 16.47 + 1.60 16.86 + 1.43 15.61 £ 1.56 13.91 + 1.85** 19.66 + 1.09  19.76 + 1.39
ay-globulin 463+ 0.4 5.22+ 0.79 4.66 + 0.58 540+ 0.79 5.80 -+ 1.13* 4.06 +0.26 3.86 £ 0.57
a;-globulin 5.24 +0.63 4,95+ 062 4.80 £ 0.82 4.80+ 0.4 4.21 +043* 5.40 £+ 047 5.12 £ 0.57
B-globulin 10.05 +0.76 10.73+£0.83 9.61 +£0.82 10.53 £ 0.97 10.80 £ 0.66 9.78 +0.93 9.80 £ 0.61
y-globulin 341+0.87 3.18 £ 0.71 3.31 £047 3.11+0.95 3.34 +0.59 3.28 £ 0.53 298 +0.54
A/G ratio 1.524 £0.115 1474+0.148 1557 +0.153 1540+ 0.143 1.633 +0.123 1372 +£0.111 1.410 +0.093
T-bilirubin (mg/dl) 0075+ 0.017 0069+0.016 0.064+0.014 0.058+0.008 0.049+ 0.007** 0.080 = 0.020 0.076 +0.005
BUN (mg/di) 14.83 +£2.05 14.21+1.24 13.71 £ 2.53 13.85 1 2.82 13.15+ 248 1642 £1.05 1832 +£0.95*
Creatinine (mg/dl) 0488 £0.034 0487 +£0.030 0487 +0016 04920029 0475+*0.033 0.532 +0.020 0.512+0.022
Glucose (mg/dt) 13027 £ 15.68 125.77 +£10.84 12521 +9.79 12096+ 11.34 136.80 +13.35 130.76 =850 130.50 + 9.64
T-cholesterol (mg/d!) 51.90 + 9.00 58.59+ 1247 543411088 66.84 + 1267* 75.94 £ 9.59** 55.82 +£12.86 64.24 +7.93
Triglyceride (mg/dl) 24.25+8.90 20.99 £ 6.18 23.57+11.94 1943+ 7.80 21.53 +£4.00 2546 596  26.12 £5.02
Na (mEq/!) 14401 £1.56 14411 +0.39 144.15+136 14331+1.32 143.04 + 141 14356 + 0.42 143.82 £ 1.19
K (mEq/1) 4338 0403 4349+ 0.217 4.241 £0.087 4.242+0.273 4.328 = (0.239 3.616 £ 0.092 3.570 +0.223
C! (mEq/1) 10667 £1.68 107.04+1.16 10574 +£1.23 10580+0.86 10562+ 148 106.50 - 0.92 10562 + 1.52
Ca (mg/dl) 9.84 +0.33 981 +0.19 10.00 £ 0.29 9.90 + 0.24 9.90 +0.31 1046 £0.18  10.34 £0.21
I-phosphate (mg/di) 6.40 +0.95 6.55 + 0.75 6.81 +0.80 6.67 + 0.51 6.61 + 056 520+064 586+ 0.29

Each value shows mean £ S.D.

Significantly different from control (*:p<0.05, **:p<<0.01).
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Table 5  Absolute and relative organ weights of male rats in 28-day repeat dose oral toxicity test of 1, 2, 4-
trimethylbenzene
Test period Termination of administration period Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of males 10 10 10 10 10 5 5
Body weight (g) 323.0+£ 255 3249+ 40.5 3205+ 16.2 320.8+ 185 289.2 1 22.2* 385.8+34.0 337.0+ 146*
Brain (g) 1916 £0.069 1.915+0.051 1.881+0.056 191240074 1.891+0.065 1.932 +0.025 1.946 + 0.050
(g%) 0595+ 0.036 0.597+0.074 0.588+0.023 0.598+0.043 0.656 £ 0.044* 0.504 +0.046 0.580 + 0.040*
Thymus (g) 0.546 +0.084 0486+ 0.058 0476 +0.098 0.516+0.093 0.484 +0.125 0.550 £0.107 0418 +£0.088
. (g%) 0.169 + 0.02_3 0.153+0.023 0.147+0.028 0.162+0.025 0.167 +0.037 0.142 + 0.023 0.126 + 0.027
Heart (g) 1121 +£0.124 1.186+0.122 1.172+0.083 1.150+0.089 1.056 +0.146 1.226 +0.049 1.196 + 0.087
(g%) 0.348 +£0.032 0366+ 0.025 0.365+0.018 0.357*+0.027 0.364 +0.027 0.318 £0.024 (.358 +0.038
Liver (g) 9440+ 1.025 9567+ 1529 9578 +0.777 9.842+0.681 10.571 +£0.803 10.370 + 1.251 9.808 + 1.120
(g%) 2918+0.144 2937+0.141 2986+0.126 3.066 +0.048 3.658 + 0.132** 2.686 +0.175 2902 +0.235
Spleen (g) 0.614 £0.078 0592+0.099 0571 £0.049 0.626 £0.110 0.506 = 0.091* 0.650 + 0.066 0.644 + 0.030
(g%) 0.180+0.020 0.184+0026 0.179+0.014 0.196+0.037 0.172+0.021 0.170 £ 0.010 0.190 £ 0.012*
Kidneys (g) 239140181 2374+0264 2414+0.175 2590+0.137 2.638 + 0.255* 2646 +£0.091 2.594 +(.228
(g%) 0742 £0.047 0.732+0.057 0.753+0.041 0.809 = 0.040* 0.915 4 0.064** 0.690 +0.060 0.772 x 0.075
Adrenals (mg) 51.96 £ 9.95 56.20 £ 4.11 49.81 +5.52 50.30 £ 5.97 50.81 £ 8.33 5444 +589 47.58 + 4.9
(mg%) 16.09 +2.83 17.50 £ 2.34 15.54 £+ 1.47 1580+ 251  17.65+3.19 14.18+1.68 14.14 +1.71
Testes (g) 3.051+0.144 3.054+0217 3.037+0.146 3.006%+0.195 3.036*0.193 3.074 £0.170 3.198 +0.156
(%) 0.948 £0.065 0.953+0.138 0.9481+0.038 0.938+0.071 1.055 + 0.085* 0.802 £ 0.089 0.952 + 0.090*
Epididymides (g) 0.736 £0.050 0.743+0.043 0.757 £0.070 0.756 £0.038  0.745 1+ 0.041 1.014 £0.061 0.974 +0.047
(g%) 0.231 £0.025 0.231+0.028 0.237+0018 0.236+0.013 0.259 + 0.017* 0.264 £ 0.030 0.290 = 0.020

Each value shows mean + S.D.

Significantly different from control (*:p<0.05, **:p<0.01).

Table 6  Absolute and relative organ weights of female rats in 28-day repeat dose oral toxicity test of 1, 2, 4-
trimethylbenzene
Test period Termination of administration period Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of females 10 10 10 10 10 5 5
Body weight (g) 2162+189 217.7+134 2178+14.0 211.5%+159 2024=+12.2 2392+119 226.2+88
Brain (g) 1.792 £ 0.068 1.814+0.086 1.786+0.060 1.790-+0.049 1.818:+0.051 1.834 +0.029 1.826 +0.039
(g%) 0.834 £0.072 0.835+0.045 (.823+0052 0.851=+0.057 0.901 £ 0.058* 0.768 = 0.051 0.806 + 0.041
Thymus (g) 0.526 +0.097 0.539 + O_.107 0.547+£0.074 0.510+0.086 0475 = 0.066 0.476 £ 0.021 0.456 % 0.028
(g%) 0.243 £0.037 0246 +0.042 0.252+0.039 0.240+0.031 0.236 + 0.038 0.200 £0.010 0.202 +0.015
Heart (g) 0.823 +0.101  0.794 +£0.053 0.826£0.089 0.772+0.063 0.782 +0.082 0.870 +0.034 0.876 = 0.113
(g%) 0.383 +£0.068 0365+0.029 0.380+£0024 0366+0.020 0.387+0.031 0.364 £0.021 0.388 +0.052
Liver {(g) 6487 +0.726 6539+ 0452 6.763+0571 7.367+£0463* 9.019+0931* | 6.908 +£0.221 6.608 +0.315
(g%) 2997 £0.178 3.004 £0.110 3.105+0.161 3.491 £ 0.222** 4448 +0.259** | 2.892+0.114 2918 + 0.042
Spleen (g) 0480 +£0.049 0508 +0.073 0470+ 0.063 0489+ 0.067 0416 +0.035 0.522 +£0.101 0.476 +0.038
(g%) 0.224 £0.023 0.233+0.032 0.217+£0027 0.232+0.027 0.207 £0.015 0.220 +:0.049 0.212+0.013
Kidneys (g) 1.667 £0.122 1621 +0.114 1.669+0.168 1.606+0.090 1.722+0.188 1.712 £ 0.090 1.682+0.120
(g%) 0.774 £ 0.055 0.745+0.052 0.767 £0.050 0.763 +0.043 0.849 +£0.055** | 0.716 £ 0.048 - 0.742 £+ 0.030
Adrenals {mg) 6441 +4.74 5957+346 6328+585 5856+7.72  66.97+8.01 68.42+9.86 6940+ 8.87
(mg%) 2991 +247 2743+184 29.15+325 2791+4.72 33.10+%331 2850 +3.09 30.62+3.10
QOvaries (mg) 85.84 +10.71 86.46 +9.81 8767+ 1141 83651393 78.76+13.51 90.98 +11.48 87.88 +10.85
(mg%) 3984 £4.74 3969+345 4032+£506 3961 +646  38.89 +6.07 3814 £565 38.84 1433
Each value shows mean + 5.D. _
Significantly different from control (*:p<0.05, **:p<0.01).
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Table 7 Histopathological examination of male rats in 28-day repeat dose oral toxicity test of 1, 2, 4-

trimethylbenzene
Test period Termination of administration period Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of males 10 10 10 10 10 5 5
Finding Grade |- * + 2+ 3+ - + + 2434 - = + 2+3+|- = + 243+~ = + 2+3+]- = + 2+ 3+~ £ + 2+ 3+
Liver
Vacuolar degenerationof [1 0 4 4 110 3 6 1 0|1 8 1 014 51 0 09 1 0 0 0%4 1 00 0}2 3 000

periportal hepatocytes
Cell infiltration 100 00 0f100 0 0 09 1

Degeneration and necrosis{10 0 0 0 0(10 0 0 0 0}9 1 0
of hepatocytes

Focal necrosis 100 0 0 0j100 6 0 0100 0
Kidney

Hyaline droplet degeneration {8 2 0 0 0j3 7 0 0 03 7 0 0

Basophilic change of 00 0 0 09160 0 0 0}100 0
urinary tubules

000 000000 0O0|50000150000

0 04100 0 0 0100 06 0 0}5 0 0 0 0500 00

oo 0o 60 000 0O0CO0C|50000[41000

012 53000271013 2009050000
0100 0 0 O}1I00 0 0 O0(5 0 0 0 04

Grade of histopathological finding ;- No abnormality detected, £:5Slight, +:Mild, 2+ Moderate, 3+:Marked.
No remarkable changes were recognized in heart, spleen and adrenal of control group and 1000 mg/kg group.

Significantly different from control (*:p<0.05, **:p<0.01).

Table 8  Histopathological examination of female rats in 28-day repeat dose oral toxicity test of 1,2,4-

trimethylbenzene
Test period Termination of administration period Termination of recovery period
Dose (mg/kg) 0 30 100 300 1000 0 1000
Number of males 10 10 10 10 10 5 5
Finding Grade { - + 4+ 243+ - £ + 243+ - £ + 243+ - + +2+3H - + + 243+ - £ +2+34H - = + 2+3+

Liver

Vacuolar degenerationof |0 6 3 1 0|1 4 5 0 0f1 8 1
periportal hepatocytes

0f0 1000 0{3 700 0f1 400032000

Cell infiltration 0000 0f100006O0[00O0CO0O0OI9 Y1 00 O0{I00 00 05000050000
Kidney
Basophilic change of 100 0 00 / / / 91 00 015000 0)50000

urinary tubules

Grade of histopathological finding; - :No abnormality detected, +:Slight, +:Mild, 2+ Moderate, 3+:Marked.
No remarkable changes were recognized in heart, spleen and adrenal of control group and 1000 mg/kg group.

/:Not examined.
Significantly different from control (*:p<0.05).
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