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some of the results assigned in Table I differ from the initial evaloations published in
the NTP Technical Bulletins [1980a,b, 1981a,b, 1982a.b, 1983]. The chemicals whose
interpretations differ from those in the Bulletin are o-anisidine, boric acid (EGG
Aliquat), 3-chloronitrobenzene, cyclohexanol, 2.4-dichlorophenol, 3,5-dichloro-
phenol, gallic acid (SRI Aliquot), glycerol (CWR Aliquot), and thiocarbanilide (SRI
Aliquot}.

RESULTS AND DISCUSSION

Summary results are presented in Table I and data in Appendix 2, Tables 1-
250. 'The 250 chemicals tested encompass 370 separate samples (aliquots) tested
under code using a standardized protocol. Fourteen of the chemicals were tested as
coded, positive controls (AF-2, 2-aminoanthracene, 4-aminobiphenyl, benzo(a)pyrene,
calcium chromate, cyclophosphamide, dimethylcarbamyl chloride, 3-methylcholan-
threne, 4,4'-methylene-bis-2-chloroaniline, nitrofurantoin. N-nitrosodimethylamine,
N-nitrosopiperidine, picric acid, and #-propiolactone) and five as coded, ncgative
controls (choline chloride, glycerol, glycine, mannitol, and sodium phosphate). Strep-
tomycin sulphate was originally chosen as a negative control, but was mutagenic in
TAS8 in two of the three laboratories testing it (see Appendix 2, Table 219.1,2,3).
Among the 230 chemicals that were not originally selected as controls, 143 were
clearly negative, 70 were clearly positive, and 17 were either questionable or did not
show agreement between laboratories. These last 17 chemicals included five that were
equivocal in one or both laboratories (o-anisidine, 3-chloronitrobenzene, cyclohex-
anol, 2 4-dichlorophenol, and 3,5-dichlorophenol). Of the remaining 12 chemicals.
five were equivocal in one laboratory and positive or negative in the other(s). The
final seven chemicals showed a definite disagreement between laboratories (p-anisi-
dine, bromoform, 2.6-dimethylmorpholine, ethyl acrylate, ferrocene, isoproterenoi
hydrochioride, and 2-aminobiphenyl. which was negative in one laboratory the first
time it was tested but positive the next).

It can be seen that, for the most part, there was good reproducibility between
laboratories, even for relatively weak mutagens (Figs. i-14). Occasionally, relatively
large variations ia the degrees of the responsc were seen., but it was difficult to
determine to what extent these were a function of the laboratory or of the chemical/
activation/Salmonella strain combination.

The negative control chemicals were all nonmutagenic in all tests with the
exception of two positive responses from streptomycin sulphate and an equivocal
response in one laboratory with glycerol, The positive controls were detected by all
laboratories and were reproeducible (Figs. 1-7).

The results presented in Appendix 2 are from the most definitive experiment
conducted on each chemical. For the most part, the results from the confirmation
{second) experiment are considered the most definitive. In a number of instances
where the first or second experiment yielded weakly positive or questionably positive
data, or the succeeding experiments were in disagreement with the first experiment,
data from all of the experiments are presented. In all cases, however, if the reader
wants data on a specific chemical in addition to that presented in. Appendix 2, the
specific testing laboratory should be contacted directly.

The majority -of chemicals judged positive or questionable induced a response
in TA100 with or without additional positive responses in one or more of the other
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strains. A number of chemicals produced higher responses with hamster S-9 (for
example, see Figs. 6, 7, 15-19), and vice versa (Figs. 12, 20-22), but a few were
positve only with rat or hamster $-9, and some ounly in the absence of §-9. Substituted
nitrobenzenes generally exhibited their strongest mutagenic responscs in the presence
of hamster S-9. The chlorinated nitrobenzenes were gencrally quite toxic to the tester
strains, which limited the concentrations of chemical that could be tested. Two of
these chemicals {2- and 4-chloronitrobenzene) were also tested (EGG) using the plate
incorporation method (data not shown). Under these test conditions, higher concen-
trations of the chemicals could be tested. As might be expected. greater mutagenic
activity was observed using the plate incorporation method. These data would indicate
that when testing very toxic chemicals, negative or equivocal results with the prein-
cubation method may require confirmation with the plate incorporation method. The
similarities in the dose responses of azobenzene and hydrazobenzene (Fig. 21) suggest
that both may be mutagenic via the same metabolic product. No information is
available on the comparative metabolism of these substances.

The results from this testing can also be used to determine the extent of
interlaboratory variability and, with some chemicals, intralaboratory variability as
well. Representative examples of the degree of agreement between and within labo-
ratories can be seen in the results on AF-2 (Fig. 1), 2-aminoanthracene (Fig. 2),
2- and 4-aminobiphenyl (Fig. 3), calciurn chromate (Fig. 4), 2- and 4-chloronitroben-
zene (Fig. 8), chloropicrin (Fig. 9), 2,3-dichloronitrobenzene (Fig. 10), dimethoate
(Fig.11), 3,3'-dimethoxybenzidine (Fig. 12), ethylenediamine (Fig. 13), formalde-
hyde (Fig. 14), nitrofurantoin (Fig. 5), N-nitrosodimethylamine (Fig. 6), and
N-nitrosopiperidine (Fig. 7).

Although we have not attempted to measure the extent of agreement between
tests mathematically, it can be seen to vary with the chemical and is not necessarily
related to the magnitude of the mutagenic response. Also, as seen with 2-aminoan-
thracene (cf TA100 and TA1535, Fig. 2C, D vs E, F), the variability can also be
derived from the particular Salmonella strain examined.

In many instances, disagreements between laboratories occurred because the
chemicals were coded. These disagreements may be relatively subtle and the result of
low levels of activity in one laboratory versus questionable or no activity in the other,
Many of these differences might have disappeared if the laboratory with the lower or
negative response knew of the other data and adjusted the protocol accordingly. Other
chemicals exist that are clearly positive in one laboratory and negative in another; the
reasons for these differences are not obvious and would have to be investigated on an
individual chemical basis.

A large number of chemicals were positive-in TA 100 but not in TA1535; a few
were positive in TAI535 but not TA100. The chemicals that were positive in both
strains usually showed two types of responses. The first type is best exemplified by
1-aziridine ethanol (Appendix 2, Table 22; Fig. 23). In this response, the mutagen
induces approximately the same absolite numbers of revertants in both TA1535 and
TA100; the only difference is that in TA100, the revertants appear against the higher
background reversion frequency. Chemicals of this type which induce only fow levels
of revertants may be detected more readily using TA1535, and may be considered
negative in TA100 if the number of induced revertants falls within or close to the
. range of spontaneous revertants; for example, ethylenediamine (Appendix 2, Table
123; Fig. 13) and N-nitrosopiperidine (Appendix 2, Table 185: Fig. 7). The other
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type of response is the one in which mutagenicity is observed only in TA100, such as
with chloropicrin (Appendix 2, Table 63; Fig. 9), dimethoate (Appendix 2, Table
107; Fig. 11), chloronitrobenzenes (Appendix 2, Tables 53-35; Figs. 8, 10) and
others, or a higher number of revertants is induced in TA100 than in TA1535 (1,2,3.-
trichloropropane [Appendix 2, Table 242, Fig. 171 and 2-aminoanthracene [Appendix
2, Table 10; Fig. 2]). These responses are not unexpected and reflect the mechanisms
of action of the mutagens and the degree to which the error-prone repair system coded
for by the pKM 101 plasmid recognizes the DNA adduct produced.

Limitations

In any study using coded chemicals with fixed protocols, one would expect to
obtain negative resuits for chemicals that have been reporied elsewhere as mutagenic,
This is because, with a coded chemical, the testing laboratory does not have any
preconceptions about the “expected” responses based upon knowledge of the chemii-
cal’s structure or responses in other biological systems. Having this knowledge
affords the researcher the ability to test at varying dose ranges with different levels
and types of S-9 and in varied protocols if the anticipated result is not obtained in the
standardized protocol. In a study of the type reported here,the testing laboratory does
not have the luxury of knowing the “expected” response; therefore, some of the
chemicals that are reported here as nonmutagenic may have been reported as positive
in the literature, '
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APPENDIX 2

Mutagenic responses of Salmonella tester strains TA100, TA1535, TA1537, and
TA98 (mean +.SEM) to test chemicals. Chernicals are numbered as in Table I (pp.
6-17). Doses are in pg/plate; 0.0 dose is the solvent control.

Where only one test is reported for one chemical/laboratory combination (Ali-
quat), only the final test data are presented. If more than one Aliquot of the chemical
was tested, the different aliquots are designated .1,.2, etc. Where more than one test
from the same aliquot is reported, they are labeled with lower case letters, eg la . . .
where a is the earliest data set.

Abbreviations are as follows: DMSOQ, Dimethyl sulfoxide (solvent); H,O,
Distilled water (solvent); 95% ETOH, 95% Ethanol (solvent); POS, Positive control
(see Table II}; CWR, Case Western Reserve University; EGG, EG&G Mason Re-
search Corporation; SRI, SRI International; NA, not activated; RLI, rat liver S-9,
Aroclor 1254 induced; HLI, hamster liver S-9, Aroclor 1254 induced; s, slight
clearing of background lawn; t, complete clearing of background lawn; p, precipitate
present in plates. ‘ ’

. TABLE | ACETRHIDE [uz0] (6]
: 1 1 1
! TA1A0 I: THSIS ; A5 t TA98
. 1 ]
. Doze | M RLI L& 1 = ni [ S N7 183 {71 S 7Y ALY [ 51
; i ; — T
i I H
) .0 1 105y 1.0 123¢ 10,3 96z S.T 1 e 1.3 9% 2.1 MNe t.0t &z .9 8 1.8 8; .51 20z 1.9 19¢ 3.5  1Bg 2.2
P 100,01 Bl 5.0 115¢ 6.3 100ox N30 T 1.8 T 1.5 t2e 27! s 3a ] 7= 2.0} 132 3.5 e 1.1 25z 2
213.¢ | 1102 16,1 100 9.3 102: 2.7 | 17y 2.0 Tz 6 & 210 T 9 e 1.5 Y2 1.2 0 22 .7 WMz 2.2 20z 0.3
Mo0.0 ! 962 5.8 j0Ty A2 1053 10.0 | g 1.7 W0 -5 10 1.5 ! 6z 1.8 8 2.4 8 1.0} 165z 2.3 272 1.6 g 2.0
H 33:3-!?:' 5%e 0.9 93 .9 10K B85 g 3.0 19z 1,3 16x 3,51 62 .3 42 2.3 Sx 188 e VA %y L3 15z 1.5
i 10006.0 .l 192 11.0 My 5.8 e 3.2 : e 1.6 9+ 1. Wy 1.5 1 9x 1.0 e 2.0 $p .30 re I.T Tz, 2.3 e 3.1
- | t
H POS  (1N325 45,2 690p 22,5 IM6e BA.9 12342 756 S0s 1.2 W01 2.3 | 17z 05.6 Wiy W.1 15Mg 8.7 [16852191.] M2y 35,9 $0R3Ix 5Z.A
.
3
t
i TARLE 2 ACTTIN {n26) (3R1)
£ 1 1 i [
B T 100 H TAIS3S H TaSTT 1 TAgh
. i | t {
7 Cose | Wt 15 i [T ar [L1% SR . 1Y 184 [ 1 " RLI HL1
d I ! 1 1.
s i | ] [
0.0 1 97+ 1.0 97+ 3.9 10Bg 2.3 1 282 3.1 102 4.2 1t 3.t 1 Sz .9 T 1 6s .61 22: 3.2 3se 2.1 3Tx 3.8
100,0 | 323 13,8 1tz V.8 ITEe 3.5 1 LI PR | [T | G gt 31z 5.0 29: 5.3 iy 1.6
333.3 1 %y T.2 98z 3.2 e 1O t12 3.2 ¥5¢ 3.2 2ex a8 1 Ag 1.3 br 1.5 62 1,31 2% 33 Mg L2 I 1.8
I000.4 ¢ B9 8.2 Tite 0.3 119 A5 L 25: 2.0 We 2.5 0y 151 3¢ .3 6 Te 1T 1 2ag 2.1 r 1.8 e 32
33313 | $8x 5.3 T V.8 1332 0.5 [ Ry L3 58: 1.9 §ax 5.0 ] e b s .6 uw O f 2™z 23 s 5T s, 3.0
46667 1 1 79 2. By 6.0 117z 3.7} 1
10000.0 : 1ok BN 133 N.e 139p 9.8 || whe 2.8 123e .1 WM9x XT ] M 2 i 0.0 3¢ 0.0 ! 205 %0 35 24 g 6.2
? H
P8 ] 28y 16,6 10924 61,4 2I6Bx .7 [ 3521 AT.T 112 124 112p 19,0 | 278 85,5 - RgAg 36,2 S22 58,2 | 5501 97.1 1033x 5T.4  1843412).0

TARLE 3 P=ACETOMTNET IR IDE fomsa] [oer)

i [ t i
i TAYGD H TAISIS { TRISIT 1 Ta9d
1 ! 3 |
Dows { A 184 wr { M A mI : LT I wr o 7} i%3 ar
1
1 i ] [

0.0} 9Tz 6.8 12x 6.4 12211 6p .8 be 2.8 6p 305 2e 1.2 6+ 0.0 bp 121 Y52 18 22: 1.2 ' .6
33.0 0 96z 3.8 21z A2 t0Te 6.9 3 .3 T 1.2 B 1,31 3 .7 = .3 £ 1,21 9 1.9 2z 1) 20x 2.0
100.0 | 933 6.9 103z 5.6 118 9.3 1 1 1.7 b (.2 Tr §1 22 ¥ s 1D b 3,80 by 1.3 Y 2N 21y 23
3.6 %0x 26 MOx TN 109 W.B ] A L3 L] e 71 3a V.2 S 1.7 T oBS 1 1y LS 0 152 A3 Wa Wb
1000.0 1 872 TN %2 2.7 1242 3T P 3z 1) L. 2, 3! Ax & LT | Te 1.2 1 13a &2 e 1.5 192 A7

2130-01[ $05 4.9 105x W3 123s U6 .: Iz .6 I .7 Yo A1 2x 4 & 1.2 52 .6: LT N e 2.4 25: 2.9
- 1
O3 | N§92 23,3 JOSTETTALM TMiBE296.3 | 2122 338 34 2.1 30 3.7 1 1982 320 109x 2.3 0T 1.8 { 278s 253 6262135.7 98M2100.7

T R R L ] P A TS ST LYY S5 R A4S By A1 b e 55,

WW*”%’M'




Appendix 2

TeRUIL BORTE  (ACETONE]  (EGC)
[l 1 i 1
] TAIH H TANS3S } st I T3
1 | 1
byse ! ulL ALy HLI [T RL1 HLL 1 ma RLI BRI [ s LR [
L 1 } L
t I I
9,0 [ 118y 1.2 101 1.7 99: M0 45y 2.3 9z 1.5 9 .91 Tx 2.1 LT 62 2.0 [ 203 5.2 e 3 21y 1§ -
M0 1 1 S0 943 8.2 102 31 11 1.7 9 2.9 B8 B Ba 1.5 F T % Ba 2.6 1 192 2.3 15e 1.0 Wy 2,9
2567 | 1a6s 5.0 1D9e T 9T 2.8 1 tap 7. tx .6 T 121 5:¢ -2 2 3 82 1,51 2z 1.3 133 2.3 \9x aa
TH.O0 1 112 1 azge M0 1 53 1 12 9 e 9 tox LS| M .7 S 1.8 52 6% 19 & 19¢ 30 dx L2
2566.T 1 34z 9.8 10dx 5.0 1159 18! 10 1.0 125 2.6 = 91 52 2.8 T 1.0 3: 1.5 15s 1A 14 3.3 W 3.7 -
TToe.0 | By £.7  BMe 5.9 1032 27T W % Ky .3 LS } i -5 bz 1.3 t j e 2.9 g 2.0 Nz Ais
i 1
PO EI13Bx SO.7 Y862y 63.3 2516y BE.2 | 81Tz 190 Neox 7.5 199 6.9 | 393p 85.% 1392 10,7 Bre AN [28152019.0 1618: 62.1 X2 TLE 1
i
TABLE 236 %.2,3-TRICKLONGBANZEXE (o] [€533) i
1 ] 1 ]
} Thios { TALS3S z THIS3T 3 TIgE
] | I
Poss | ¥a | % I st 1 | 7 NI b8 3 i ¥h wI .54 I [ 1] nt or
i ' 1 ’
I !
0.0 | 13 9.9 38 .0 1312 7.3 ] 252 6.0 124 2.9 g 9 1p 2.7 Wr -1 Wa 351 2/ 24 22 5.4 I5e 3.4
1.3 | 1222 13,2 1322 9.7 ke Mt ] 172 17T 10 2.2 16y 201 A 20 134, 3.2 t8p 3.0 1 20p 3.0 26x 2.2 I 1.0
10,0 | 1332 108 3% 7.5 t2dp T.2 [ 204 4.6 My .3 13& .3 2x 9.3 M 35 22: 00 V6 NS 2 1t Ng 3.2
31 9% 3.8 13 M6 13y 106 ] T2 2.3 thy 2.9 e 151 4z 1.3 13z 3.0 182 1.5 | 206 .T 233 3.1 g K.t
104,80 1 13z 8.9 §9p 6.0 124 10.2 | 0Op a0z 8g 1.5 1k 3.8 7! O3 0.0a Tig 1.8 21e 3.3 1 0 2.9¢ 27y L6 Mg 2.0
33%.3 : t t 0t 2.5:{ t hy 2.23 &g .?-ll 1 0 Q.08  Ep 1.4 ¢ 42 Z.2m 183 6,2a
3
PO8 1 5502 B 3962 29,5 556e 9.5 F A38p 5.3 I3 $1.3 367x 6.7 | 1632 200 287s 3.8 RET3 100 ATY; 16,3 3682 25.1 93ag 109
‘FABLE 257 1,7, M=TRICHLOACRENTENE (onse) [£139]
1 1 [ i
i Th100 i TAIS2S { TAYSIT : Tag8
bove | oM (%4 wr 1 ow RLI I oob W I KI | N 1R RI
1 L 1 L
1 . 1 1 ]
00 1 992 5.2 M3p 2.0 Hs: 4.7 | 20p 1.0 13p 3.0 Y3k 6] Mx L5 12 1.9 1Zg T ! Fx 2S5 35 2.3 e AT
33§ 10de %D 10Te 5.5 IZée 2.0 0 6 1.5 15 2.5 13p 2,91 18: 3.8 10, 1.5 YA 5.2 1 3By 4.0 Iy 2.3 Mz 9
W0 | 86x 6.7 115z 9.5 122z 5.8 1 1% a2 95 0.0 193 27! ZAnx 2.7 g 2 2 LT L 2y 4.2 3p 4.4 ¥k 2.7
33,3 { &1p0.1a 123p 2.2 1A T.3 1 19x 1.2 M2 32 112 LT iz T 4t 431 Ma 1D Mg 1T Mz 9 Mx 2.3
wia0 & Tide 4.7 Togde 6.9 [ &2 608 9 1.4 125 2.7{ %z 1.8 e .7 iT¢ A ] 28 1.3 3 44 18 5.4
133.3{ [3 11 9.4 2z zu.s:: € g, Te 6 1.5-1t 3 2.3 T 1.2 LS o.o-} Fx 2.8 Iy 1T 9% 8.5
POS | §25p 20,8  REOx 15.3 983100, 1 Nerp 23,0 305e 3.2 268y 3N.A [ 308z .0 158s $0.6 208y 5.8 [ 850 180 8By 1.0 1298x130.5
TABLE )8 1,3, 5= TN ICHE DROVENZENE {ouso) {satl -
[} 1 [ |
1 Titoo l 141533 il Thi%T 1 TASE
| I
bosa ! 7Y mni I L 13 K1 [ %4 | £ RLI HLT | NA ALI WI
| i {
] T 1 1
0.0 § 7282 15,0  IT6e 1.7 1084 11.T | 158 2.4 182 1.3 152 LT[ 28 2.3 I8 5.2 ¥e N8| 25¢ 4.8 b3s 1.2 I7e 5.3
.31 9% 125 35Tx 1.8 2dx 4.5 1 182 322 13z 2.0 8z L6 1 10x 1.2 30s 1.2 3y 3.5 Wy .9 Mg 1.2 % 6.9
100.0 | 39z V.03 352 2.3 11T2 12,8 [ 3 1,33 11z 2.0 9y 2.9 1 3a& .54 Mz 313 e LTI 112 Es 33 A8 s 1.8
MLIL 5 5.3 1y 2.3 Wiz G & Mx .83 16y 1.5 1 0x 008 104 233 13: 1.0 1 3x .38 s 2.0 i 3.3
1000.0 ¢ 28x 6.3 1152 T.36  Q1e 1163l O 0.98  Ta V.52 13 301 0x 0.0 9y t.7a 12% 1.20f &s 1.3x  20x W58 t9x 1.5a
333].3: 823 2.0 121y T.02  TOp 5.00; & 1.8» 62 1.0¢ 1g 1.7 } G 0.08 1y .32 Sz .88l 13  .3e  2Si w.3Ax 8p 1.0
f
PO | 63T 2ELT B2ta S0 M2e 16.T 1 5152 A9 157+ E8 303x 4.8 | 1362 26,0 280a T.2 32ze 36.7 | T06a 1N.6 S3ag £A.T  Afay 3.9

TABLE, 2)9.4 151, t-TRAICHLOMGRTHANE {CHLOROTUENE) {onss] (G TH
1 1 ( 1
! TRIGD 1 721535 | Ta1537 ! 8
[ H i i
Tase | N "l LI 1 L1} 14 HLT 1 LT Ll Lt ! A AL HI
L] L - . {
1 { | t
Q.0 L V99 K0 Z00x 6.3 MMa 5.9 1 a3 62 1.3 Tr 2.0 [ 53 t.2 83z V.S 42 31 223 1.5 29x 1.2 s 32
33.0 f ! ] ! e 23
109.0 § §T6x 13.4  2Ms €6 323z S.01 1 A LT T+ 1.3 Te 41 A LTt 2.7 T2 1.9 | e t.8 282 T Bx T
333.9 | 192e A.0 2924 15,6 3I9r 2301 52 .3 Tx 0.0 I= 1.2 0 42 .1 22 2.7 %2 1.5 1 e 3.6 352 1.9 292 -9
1900.0 | 2043 15.7 290 11,1 300 12,31 ¥ T g 1.3 Te V31 A L9 Mz ¥.2 5 .61 20p 1.0 35 M s 3.3
1335.0 | 2012 33,3 2678 059 2R@e 5901 1 0.0 58 1.2 58 151 S5 .6 32 .3 3y 81 2 1.3 %3 N9 30z 1.8
10000.4 J 18¢ 13.% 2913 18,9  16%x 0.0 | 12 0.0 3 .5 43 2.9 : i+ 0.0 a3 2.8 LR 1 ; 2% 2. 42 1.3
1 1
o | 87e £3.7 126 AT.1 19652 S6.% ! 936s T9.2 99z 12,2 1tbe 16,2 | 81x 9.3 1204 1.2 163 9.5 1 A6Rg 490 Gasy 12,6 19h§3180.T



1,24- Y AF ARV EY DT v b5 28 B HEEORS FEER

Twenty-eight-day Repeat Dose Oral Toxicity Test of 1,2,4-Trimethylbenzene in Rats

i
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FTERORF 2T 7 AF 9 2 BT 4 ZR—F 7L IEHE
THWT, BHEOES L. #5HEE, &5AH5
WIRESHIUEMDAVWIIZEROFEELEREL L, 5
mi/kg TEH L /-,

RS, 1H1ET28 HERERS L L. $1,
28 H OSBRI RO DWW T 14 B o RES
MEBiA. o8, RSMBHERS1IEEL, FBHFHE
EHOBAZEEIRE L. #5REHOBEEIR 6 R
BmThn, REFGEIIEA154~180 g, #HEA133~ 165

g THol.

REE, LICEHRLAES v bEAW2EREES
AT (RS BER L 0, 625, 125, 250, 5008
LU 1000 mg/kg, BESHF)OHERICIVRELA, T
Zib, 125 mpg/kgHl L OB THRSERICHESA LR
FiDAT, EHLIBOURBRIER, REESB LU
BTLRFREAGh ol FIT, YRBROESE
i, 1000 mg/kg BB HAEL L, BTARHIT300,
1008 LU0 me/kgd Lz, 74, dlBELTHEERYYE
ER—REOEE{O— Y3 L) BREST 2 EEZT-.

1B HIE, #BED L U000 meg/keBETIIES
BARHE T ) R ) e A 10T & [ 45 R 48 T R A A5)
MEMEE SICOMEMES 15 ICE Lz, $74, 30, 100BL0
300 mg/kg BT, HSHIRIE T RHHARFIMERES 1000 &
L.

4. HEELUHREEE

1) —fEikRE

—REB L URCOFRL, 5 AP CERS
B - o1 A2 % 6 FICEESAR P IZIIED | BI#E
L7

2) HREAE
EE, RSMRTE IUMDERMT L S LEAMIS2
EilE L7,

3) HEEEE
B, ZSHHE TS L OEESBRT L b1 M
W1EE L.

4) BUKERE
BRI & Mk L CiERE HlE L7,

5) RiEE

RSB TR SRR TROSMHSM £, [
ERER TR MEHERE TEROHEABGICOWTE
Wil7Z:, +abth, RRF—JVEHVWTHEE - BATT
IEFRICHEEL L AR (BHRRIRR ) & 31 S v THRE - K
TT2BECEREIRLZRCLEBER) 250 FAb 26
SFLARABEBR) oW T, UWTFOMELEEL L.

3RFHR C BEE, SHEEIEE L. pH, EA, ##,
g, EVNEY, &M, YOy - rid, o
—LAAZN =Ty FHBRER(TANLA - ZHE) TR
FRMTHRICZ—AZARTHH(Z V27 v 7200, =4
WA - ZHER) R HAWTRE LA, RiDER, HEER
EREBH TRERICHEMET CRELL. B, ks
MR ORRE, 2B OMERSEICT 2.

21IBFER  KEEETRIC L  BITRRILESH (2 )
ARy b - IOID, Bzay)2AVTHEL ..

4R RETHELEELSSEB LA

6) MiEFBE
ERESORE S LUREHEBE THRIZ, 2V by
EF— N3 b)Yy ADEERESC L ZREFT TRAE
WRA oM a4 RE L, UTokErEEL .
FRMIFF(RBC), NEF QL r&, ~<why) vt
&, IM-MME#ES & HImERE (WBC) i3, EDTA-2K o -
F 4 > L7 Sysmex¥ ¥ FH v FTICRE LML
2w, SXEH BB EkEEEER (Sysmex E-2000,
BEHAEFW) FRWTAEL . 8612, FiRMaE
ZMCV), FHRmERilfRE (MCH) & & UEH5R
I Bk & Fier (MCHC) # R d L 7s.

kR MRS, EDTA-2K4LE L 72- M % Brecher
B VBERRBELTRAT A FF7 AICBER,
Giemsa$efs L 2484 % 55 L CRRMEE T CARILER 1000
ElEi: E=e: VAl

HMERE 53, EDTA2KME LAMBES RS 4 F
7% A2 &L, May-Glemsafefs LA+ ERLT
PEMEE T T M ER 10048 * a7

70k EEER(PT) 8 & UEEIRERS b o R
TIAFERAPTT E, 3.13% 278 Yo
THLIR | Z-Mdg e 0w T, B AR L it
ESEB(I7yr<As— 1, S#HE) 2FWTHE
L7,

7) EE{bFEE

MBFESEG R R o) M FE & IR LB KB R 2 & $REL L
fMEEELTEL, BehmEicownt, BTo%
A EE L7,

GOT 3 X IFGPT iZ Henry 35, ALPIL p-NPPEH L,
y-GTPidy-G-P-NAKEEE, #HHRBiureti#, #Y
¥ i Azobilirubin s, JRFEZEZE (BUN) id Urease -
GIDHEE, # L7 5= id]affédE, 7 F o7 #EidGlucose
dehydrogenase®, #3 L AFT—iECOD - DAOS
#, PUZT T4 FiEGPO - DAOSHE:, Caldo-CPC
&, E#) vidMolybdenum blue ki L 9, HEATE
B (AUS00, 1 v/ RFETHER) TAVWTHE L.

Nad & UFKid 4 4 VBREEEICL Y, CLEEER
SEEIZL Y, WINR L ESHEERKSVEE (FAM, ¢
A&ET) #HWTHIELA.

EASHEIE, EARESECLYEHERRKHGERE
(AES 600, # Y ¥/ MARETIHEW) =BV THEL .

ThTIVEEIREHES LUBEASEEDPS, A/G



HERERSEED>SER L.

8) BE
LE®6) BLUT) OE T L 2B E & SR
B SE-BRICHBT - AE0NRMBAEL{T- 1.

9) HBEEROMHT _
Hmisic U ToREEETHE L. 3614, R
CHlE L EEF LR LTBTEROGFEL HME
=) ERERH LA
B (R, /B, RERE), Rahg, (OB, BFEE, §RE,
RElE, BIER, MEB L UHEELMET IR,

10) REMERERSEAIETE

MTORFEE BT RN L T10%RERE s
<) SEEL, BRIESVE -V TATRE - R
<) ) CEEL, &ficownTEECEaT/HT 7
1 BT a7,

LR, B, BROR, B, B, RabR, TR, EEEE, FEE.
R b, ORE, T4, 8%, PRBR(LENMESE
), BROARHE, /N, HEEH), MHEk, BBE(KEEE).

SRR T SR O BEEE X T1000 me/ke B
OO, R, bR, TiES L UOREICowWTHERE
ABREARLERL, REMBSENCRELL. 251,
S HAMETEED 1000 mg/keBEOBRETCHBREL I
TEFTTIEHYEIIENS L L2 SN IFRIL30,
1008 £ UF300 mg/kgHE7 & U EHEHIEE TR O R
BB X 1000 me/kg BEOMERIZ2W T, BREIE30, 100
B X U300 me/ke B b U OISR TIROMRES
L TF1000 mg/kgBEDHIZ D W TRBICHRAEL 2.

5. HETERIT
FE, EHE, BkE, RE, REE LIESHRE,
m#ELFHRE, FEEEMEMEERLED)IC20T

X, EECERESIERREETRER L. FEER
TR SR SH L OMTESERSMEL AW
Vv, EEREL%RMEAEEL LA $hbE, Bartlett
B L a2EqEoRE Ty, E0H% 63 —TEE
B L A0EAHY 217y, BEL G Dunnettik® ¥
Fzid Scheffe " W TiTo /2. —7, S0 #ED
o ZEEE, JERERAL-—TRERERICLS
547 (Kruskal-Wallis o4& ") TiTvy, HEL S EIEA
#FIH L7 Dunnett % ¥ 7-id Scheffe B4 H W TiTo F-.
B, FEAKSENEREICEVT, 1000 mg/kgBETE
TR EEITRE SNHE - i onwTiE, HBE
& OREMBE T EEOIEN ZFA LA Dunnett £ £ 7243
ScheffetE & JHV TT o7z, S HICHBEFLOMICER
EHTEH b RIFFRITOWTid, Cochran - Armitage
HEEET AV HERGE AL -,

FER

1. —REREE

HEME Sz, SEES L 100 me/ke LT OO
Mk & b BFEREA LN B o7z, 300 mg/kgl ED
HOMETHE, 5RICHENA N, FEE, 300
mg/kgHEOMTHRETH, HTHS20H, 1000 mg/kg
HoWciks2H, #TES3IAALALNR, 300
mg/kg B OMERECIZ D86 ~ 89455, 1000 me/kg#f
OREETIIEFIFRD LRI

EERET i, ATBEEES L UY 1000 me/ke BEORERE
L EEEREIASNE D

2.k EHE (Fig.1)

TEEE TSI, 300 mg/kg EL T OB O MR 2o HERE
CHEREOFRERETHY), WThOUIEH LA EFE
EiEAbREdh o7, 1000 mg/kgBEORETIL, I
EEARTHS4BE» o EEHNEREmSA R, &
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Fig.1 Body weight of male and female rats in 28-day repeat dose oral tozicity test of 1,2,4-trimethylbenzene
Significantly different from control (*:p<C0.05, **: p<<0.01).
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