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Reverse Mutation Test of 3-Methyl-4-nitrophenol on Bacteria
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OECDEETF LY A&t SR 2 BHRAES LD
—BRELT, 3-AF W4 ra72y —WiZownT,
ME LRV RIRERZREB L 7L — Vi Z
L7, ~

BERE LT, Samonella typhimurium TAL00, TA1535,
TAOB, TAIS37 B LU E coli WP2 uwA % vy, HEREHR
BULERRES L CRBERIEED VTR Y, 1.5~5000 pg
I7L— FORET, FRBIHAELTABRTHEEI T
BOENTZT LD, HEES X RIS ROV
b 78.12~2500ug/ SV — P DEB TR M L7

TORME, TRENOEHL A RBICBWT, &
WISBEORERL L, WPThONBTLERER
Do —HOBEMBRD N Aot bk b, 3-2AF
VMa-ZbDT7 27—k, BVAERBRICBVWIEE
BiteRLav (k) rHsEshr,

HiE
(gEE)

Salmonella typhimurium TA 100
Salmonella typhimurium TA1535
EScherichia coli WP2 uvr A
Salmonella typhimurium TAYS
Salmonella typhimurinm TA1537

8. typhimurium D4WBRIZ19754E10A31IHICT 2 Y %
ERE, ¥V 7 V=7 KED BN, Ames B+ b5
Sx 37,

E. coli WP2 uvrA $RIZ19794E5 RO R ic E v B {z 2w
AOBEOERELH 55 %2137,

HRERIL, —80CLL T CHEER L.

HERICBLT, 22— MYV 7D AN 2 {Oxoid)
EANLLERBRE CER 2 BIEL, 37T, 10~128
BAERRE I BELALORREEEE L7,

(#:5a0H)

3XAFN4-ZPE T2/ =) (CAS No 2581-34-2) i,
SIFEIS315, LE (128T) 1.208 OREEGORL TS
B. MEE999% Db D (ny MES 903208, FifbE
TREOELE) tEHERMEZTERS D O M5 < s,
WBMRIL, FRARE TR L THIICRE L

IAFRA-Z AT 2 )= Wi, VRAFLANKES
F (DMSO, My MES  TWPS445, FYefise T2 k)
FHAVT S0 mg/ml 2% 55 KHE L%, REEcsE
WRE2RVLITHERLED OF, HEeod ot Hun
. B, ABICH 0T, HESB X UHREREIRTH
Zhof BROBIBICEL->T, EHERIBWT
3RAFLAZ DT =) —VD DMSO BT TORE

URBEAT o0, Thbh, RREBE L Uk rEsst
BB 2BREEE G0mg/ml) BXUFRERE
(781.2 g /ml) D2AREIOWT, EREREAETOE
L7z Z0fR, ARBIERCBIL &3 7L o
FHERE, ThENDBIE (0FM) OFWIc LT,
WERD 098% TH o 7x.

I, ARBCAVWEHERECO VT, SIS
ARBEEAT o 4R, 2500 mg mIRH OSBRI EERE
WXL, 102~103%, 37, 781.2 pg/ml &, 106
~108% T o 7=,

BEEDER?S, 3-AF N d-= PO T x ) — it
DMSO BHRFTREETH ), FABEEHORERY
E@%ﬁfiﬁ%@ﬁ@ﬁﬁ@mtzﬁ%:tﬂ:’%ﬁgé i,

(BRtExdRBsnE)
AOEHBMES X+ 0BEBTo LB h
THh5,

AF2 I 7Y ATI S K (REFBUSE (BR)
Sa I FVEFFUTA (HEHETZWHD)
9-AA (9T I TSIy (Sigma Chem.Co.)

2-AA 12-TIJT VNI ey (FIERETZ0R)

AF-2, 2-AA 1% DMSO (FIG#iZE TEGE) B®L
bDE20CTHBEEL, HEEELY. 9-AA I
DMSO I, SA BFEERITEREL TEe NI REBIIT Fv 7=,

(3 & U S0 BB DR
1) by TTH— (TARR)

TROKEWE A) BLXU B) 288K 101 OHET
BELE.

(A 237 VT H— (Difco)  0.6%
b8 [ all N R VN 0.5%

B L-vAFTYV 0.5 mM
Y F v 0.5 mM

*DWP2 HICIE, 0S5 mML-F STy vREHE

ZHT,

2) SRR

Bk, BERBGHEORIERERER VL. 2
B, B850 0MKRTREOLBY TH 2.

TEBE~ 27 A ¥ v AT 02g
7T R Lk 2g
VEEREZ ) YA 10 g
VYBARETVEZ0AF IS4 35¢g
- 47K F4
Fha—2 20 g
27 b7 H— (Difco) i5 g

FEWmm DY Y —LIMBHRY 30m 2RLTEDT
H5.
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3) S9BE (1mTRABEAFEEE)

Sge 0.1 ml
NADH 4 4 mol
U LA N S 8 u mol
NADPH 4 1 mol
‘LAY 74 33 g mol
02M V EEEEEHTS  0.5m
Fha—R-6 VB 5 p mol

#% * 75EESD Sprague-Dawley REET v FZ T x /N
VEF —-APBBIUS, 6V T7THY
BROHARS THEEFEL THERLL S9
(FyaA—<>HR) THZ.

(HEa5H)

FL— bERHAWVWT, BEEB X U{UBIEMEAREI
Yo TEETTo7.

ERERE T by T —2ml, R EAFIEE 01
ml, VRSB 0.5 ml, ((CEHEE(EEBRICBE TR
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W L TES ., T, WEEE LTHERY
FHMEOM DD IC DMSO, F AR EoRMEE RY
BHBREAWS BREHSLOBRENRHBYE OB
B I UFESETable KR L7, BEREE37C T4 AT,
AUL-BERaD--KEPHAEL, TAEREOFHE
rEmEEr k. HEEOFECOWTE, WR
hAVCRIEAERET T, ERETLOHEORE
HHBFL 7.
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BsEORITEOS b, 1HEU LOREHEOEE
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HH2VTHEEEENED LR B G, UTEHR
MBEIATBRICBWIERER:2E T (B &
HET LI EE L

BRIUER

(RRZEHRR)
CAAF A bET 2 =AW, 1L.5~5000 pg
/7L — OB TARBIE LEABRTERLAZLE S,
TRTCOBEHOEREE DS X RBHER{LEICB VT,
1500 ug /7 b — PR L THEESRD bRk,
PEOZRPL, XRRCBIT2RSHEORER,
B, AEnREtEL I AEEoRD oL HEH
D 2500 ug /7 L—bEL, UTF6HEZRETAHIL
L L7

(F#E5)

FEEA Table 1, 2 WRLAZ. 3-AF N4 TR T =/
—VicownT R EEMBTRBEEEL 2. 20D
SEFELT, AwisEROoREHOBEEE, NHhF
HALEOWTRIIBWT L, BEEEROD kY
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Table 1 Results of reverse mutation test (I) of 3-methyl-4-nitrophenol ** on bacteria
With (+) or { Test substance Number of reveriants (number of colonies / plats , Mean £ 8.D.)
without (-} dose Base - pair substitution type Frameshift type
89 Mix (L g /plate) TAL00 TA1535 WP2uwrA TA98 TA1537
0 102 99 102 12 13 12 18 22 20 19 32 22 5 10 13
( 101+ 1.7 (_ 13+ 0.6) ( 20+ 2.0) { 24 68) { 9% 4.0)
78.12 130 92 105 13 17 16 10 14 20 30 29 22 9 7 12
( 109+ 1933 {15+ 21) ( 15+ 5.0) (7% 44) { 9% 25)
1562 116 110 87 19 18 1¢ 11 12 17 21 30 20 5 11 10
(1 153) ( 19+ 0.6) ( 13% 332 ( 24 35 (9% 32
3125 103 122 99 10 14 13 7 14 16 26 17 26 9 12 2
( 108+ 123) (_12% 21) ( 124 4.7) { 23 523 { 8% 519
S9Mix 625 a5 82 85 12 12 12 7 [ 7 21 25 27 12 G 7
1+ 68) 3% 0.56) {7+ 0.6 { 24 31O { B8f 325
) 1250 6% Js*+ 70 T* 10% 174 0% 2% 2H 28* 17% I8 O* 4* T ¥
{ 70+ 5.35) ( 11+ 51) { 1+ 1.2 { 21 &61) { 4 335
2560 18% 20* 21H 11* 0% 0% 0% 0* OA 4* 14 * 94 0+ O* O H
{ 20+ 15) { 4+ 64) { Dt 0.0 { 9F 500 { B 00)
Q 13 111 107 11 9 14 20 28 27 36 41 39 12 16 12
{ 110+ 3.1 (_il% 25) {25 44) ( 39t 25) ( i3+ 23)
78.12 121 126 108 14 17 16 27 2 32 30 3 20 13 9 16
{ 118+ 93)Y ( 16+ 15) ( 27+ 50) { 271+ 611 ( 13+ 38}
156.2 117 107 103 12 12 16 18 28 22 20 2 2 13 11 9
{ 100+ 72Y { 13% 23) ( 23+ 500 { 21+ 4.0) ( 11+ 209
3125 95 100 103 8 15 22 10 7 16 31 28 23 11 14 11
{ 99+ 40) ( 15+ 7.4) ( 11+ 46) (27t 407 ( 12+ 1.7)
SOMix 625 01 115 97 14 19 10 10 4 9 24 24 30 9 4 10
( I+ 953 (144 453 8+ 321 26+ 3.5 { 8+ 329
() 1250 g6* 58+ 154 13+* g* 0¥ 4% 3% AN 16% 24% 224 TH 2 3 ¥
{73t 14.1) 11+ 2.1) ( 4% 06) 21+  42) { 4+ 256)
2500 15+% 234 224 0% 2% 24 O0* 0* 0H 5+ gF g4 0% 1% 14
(20% 44) ( 1+ 1.2) ( 0+ 0.0) ( 6% 15) ( 1+ 06)
Positive Chemical AF2 SA AF2 AF2 GAA
control Dose (U g /plate) 0.01 0.5 0.01 0.1 80
89 Mix (-) [ Number of 556 533 565 281 266 290 | 244 235 237 | 664 665 687 (2796 3125 2913
‘colonies / plate { 551+ 165} { 2793 12.1) ( 239+ 47} ( 672+ 13.0) {2945+ 166.8 )
Positive Chemical 2AA 2AA 2AA 2AA 2AA
coatrol Dose (it g /plate) 1 2 10 0.5 2
59 Mix (+) | Number of 687 771 609 | 252 228 271 | 545 505 523 348 331 339 | 241 202 253
colonies / plate {( 689+ 81.0) ( 250+ 21.5) {524+ 20.0)) ( 339+ 83) { 232+ 26.7)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furyDacrylamide ,  SA: Sodium azide, 9AA: 0-Aminoacridine, 2AA: 2-Aminoanthracene

*: Inhibition was observed against growth of the bacteria.

#*; Purity was $9.9%.
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Table 2 Results of reverse mutation test (II) of 3-methy1-4-nitrophenol ** on bacteria
: Witk (+) or { Testsubstance Number of revertants (aumber of coloaies / plate , Meant s.0)
without (-} dose Base - pair substitetion type Frameshift type
: 82 Mix (1L g fplate) TAI00 TA1533 WTP2uwh TAS TA1537
. O 181 183 145 13 17 13 20 19 16 21 19 27 3 14 11
(1704 22.00f  ( 14% 233 ( 18+ 2.1) {22+ 42 { 11+ 3.0)
¥ 78.12 g6 92 93 | 22 17 18| 17 15 if | 26 29 20 ( 13 9 ¢
. ( 92+ 1.5) ( 12+ 26) (144 31 ( 25+ 46) { 10+ 23
1562 123 108 94 8 17 8 14 11 i6 21 27 19 8 ] 9
{108 145) { 11x 523 ( 14% 25) ( 22+ 423 { 8+ 0.6)
3125 124 123 85 10 11 19 19 o 12 30 17 24 7 I5 7
{ 111+ 22.8) ( 13+ 495 (13 3.1 { 24% 653 (10 4.6)
SOMix 625 101 99 103 13 15 11 4 8 7 22 1t 17 3 4 3
( 101+ 201 {13+ 209 ( S+ 2.1 { 17+ 5510 { 5& 100
) 1230 g6+ T2+ 74 7*  g* 54 3% H* 1% 16* 15*% 1% 4% 4= 13 4
{ 77+ 1.6 { Tx 13) ( 1% LO) {15+ 1.0) ( 7+ 52)
2500 5¢ 6% oY o0* (0¥ Oj 0* 0* 0% o0* o* 2% 0% 0O* 0 #
{ 4 3.2) { 0+ 0.0) { 0t 0.0) (1% 123 { 0% 0.0)
0 161 149 125 20 16 17 23 21 21 35 34 30 i1 12 10
{145+ 18.3) { 18+ 2.1 ( 22+ 1.2) ( 33+ 26) { i+ 1.0)
78.12 120 100 EL3 =) 13 13 24 24 i3 26 23 37 9 7 11
( 111+ 10.1) ( 14+ 123 20+ 64) (201 74) (9% 30}Y
156.2 110 o7 %) 1 17 12 290 12 17 35 36 36 13 14 22
{ 108 10.1) (13 3.6) { 20% 25) ( 36 0.6) {16+ 49)
3125 14 112 107 15 23 10 23 19 24 38 24 28 13 13 b1
(111 3.6) [ 16 6.6} { 234 2.6) ( 30+ 723 (124 1.2
S9Mix 625 107 103 117 P2 B 17 4 1 g 32 31 23 12 12 15
{ 109+ 7.2 ( 12+ 4.5 ( 8§+ 3.2) {29+ 49) { 13+ 1.7)
(+) 1250 76* 74* 8 2% 3*  S5¥ 07 1 0% 31 13* 21 3% 6* 54
. { 18z 64) { 3 153 [ 0+ 0.6 { 22% 9.0) [ 5+ 0.6)
2500 b+ 1* ¥ O0* 0¥ 0% 0% @+ Q0 2% 1* 04 0* 0* 0

(_ 1+ 1.0} ( 0 00) o+ 00) ( I+ 10) {0 0.0)

Positive Chemical AF2 SA AF2 AF2 OAA

control Dose (i g /plate) 0.01 0.5 0.01 0.1 80

59 Mix (-) | Nummber of 545 529 530 {23 271 250 | 141 132 127 | 633 610 ' 577 [2723 2007 26835
colonies / plate { 538+ B8.1) [ 256 16.2) { 133+ 7.1) ( 607+ 28.1) {2772£118.7Y)

Positive Chemical AAA IAA QA4 2AA 2AA

contral Dose (g fplate) 1 2 10 0.5 2

59 Miy (+y | Number of 743 866 72 1257, 266 222 | 679 753 743 | 321 343 346 | 246 227 231
colonies / plate (7104 39.8) { 248+ 232 { 725+40.1) { 337+ 13.7) (_ 235+ 10.0)

AF2: 2-(2-Furyl)-3-(5-nitro-2-furyljacrylamide , SA: Sodivm azide, SAA: 9_Aminoacridine, 2AA: 2-Aminoanthracene
*: Inhibition was observed against growth of the bacteria.
*#: Purity was 99.9%.
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In Vitro Chromosomal Aberration Test of
3-Methyl-4-nitrophenol on Cultured Chinese Hamster Cells

ZH

OECD BiFF b EY HLZ e ni R s BEREEED
—BELT, 3-AFN-4-2 0T 2/ — ORI
RIZsHIREEENEE AT 2720, Fy 4=~
A NARF -BEEMB(CHLIU, DLFCHLE W E B
WTHBRENREARERBRTERL /2.

REFEREARICAVIBELRE T 2700, Mk
EIRRBEIT o7 L T A, EEEKICBIT 2450% OB
FEIIHD & R TIBRE I 0.023 mgml THho. —F, L@
B OSOmix TFET B X UFEFEE TIC BT 5 #50%
OEEAR L TTBEE, TAEN 012 myml BLT
0.15 mg/ml TH oo, ftoT, RELFBRERBIZIE N
T, EHEETI 0.023 mg/ml, AHEHEETIE 0.15mg/
ml DRERELZ TNFNEERELL, 7012 0BEZ
IR, 14 OBEREEEL LTHV.

BREECLY, CHL ML % 24MR 35 & OF 48K R L
L7z#ER, T XTONMBEICEWT, REfOBERY
PHEHEHRBOBREBARED Sz, —7, £
FEHALERICBIT 5S0mix FEET OEBERETIE, B8
BZLIMMROI% ICRAEOEERESTD O, £
72, SOmix FFETIIBIT AT T OMEBET, REL:
HIRED10% L E {gap 2 &) CHREBEDHFEREND
Do, BEOCERFE LR,

DlEDERED, 3. 25042 b7 27—, 4
MEHE L 7= RBRE T C, REBRENO CHL Mz Ic ik
BRETFRTDLHERL,

Hik

1. ERL -#ke

JH—F - JY—RRr (JCRB) »5AE (19884F
2R, AFEF CEMAR) LTy A =—-X NnARAY—
HISEO> CHL MIfe %, WFoREErt 10N TRBRICA v
AN

2, B RS

¥EIZIE, 455815 (FCS : JRH BIOSCIENCES,
Ow FES D 1C2073) 0% WML A — 7L MEM £
THEEFH W,

3. EEEH

2X10ME D CHLAIfE %, B sml 2 AT 1 v
Y2 (#E6cm, Corning) iK¥E, 37T CO2 4 ¥ F 2
N — (5% CO ) TR L 7>,

EERETR, BREBEDE KRB EY N, 248

90

M8 X UasRERMBE L 7=, 7, RBhEM bETIE, M
§31%483 8 B 12 S9mix DFTET B & LT T ToRf
BL, MERTHIGLERETILICISEEEEL
AR

4. WERYME

3 AFN-4.=2 b7/ - (JF 4= b T-m-¥
LyW—J, CASNo. : 2581-34-2, ©» +HF [ 903208,
ERALETE0REE, GhHEREZITERARME) Tk
WREERT, &R I2015 g/100 g 25C) ¥ THERE, T2
FRANVEXFYE (DMSO) BLUTE VLB PY
{, FFRNCGHNO;, FF=153.15 #HE9.9%, A=
127~120C, #H2207CT, 1WOCUEOBRICE ST
BRoTREOHI2WETH L. BEOTEHICET 2
EHIEBL R oz, BES (DMSO) TORERE
HEATIZ, 0.7812~30mg/ml OEE#E C4EHIZEET
Hot.

5. HWRMEORAM

HEEOREL, RO ETok. BIEIIDMSO
(Sigma Chemical Co., O v F#H5 . 129F0413 B XU
30H0608) # AW/, BEZEMICHTH L THEELHRE
L, 2WTEHEL BE CIERERL TArE RO
PERAREERER L. BBRDEREEIL, TNTOR
BIBWTEERO05% wv) Kb Hcma i, &
EEEFRBOBEEES L O EFEE LBV ER
EELEREROFAEEORER, T-3CHE#EA
(FHE&EANRMEDS5% LE) ofTho,

6. MAIMAIIFIRAERIC £ S NITREDHTE

REFRERBRCHVIUBHEONBEETRET
Az, SBRBHEOMRBMICEETHELR. #
Bt o> CHL FRHE o3 2 PRl ammfe bt 1k, HiFEEE3R4A
R st (Monocellater, V) Y 2SANRETERE) % H
WTEBOBBEELFEHIL, R ELEREOBEEN R

BT MRk E b o THELE L.

FORER, 3 AFN.4_ =07 2/ —DOR50% O
BREEM & AT IR R, S0% R ISR EL D E
BLAEZA, BEEFEETE 0.023 mgml Thols, —
B, fREHAMELEOSImix FET B L FFHEFETICBT
B#)50% OB T R TIRER, TRER0.12mg/ml
B L0105 mg/ml TH o 7z Fig. 1), T

e
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FEEREEER

ol tregted for 48 hr without 59 mix
om()me  treated for 6 hr without S9 mix
vl treated for 6 hr with 59 mix

Cell growth (% of control)
w
(=7

L i M

-~
0.50

¥

- P

000 0.10 0.20 0.I30
Concentration {mg/ml)

040

Fig. I Growth inhibition of CHL cells treated with with
3-methyl-4-nitrophenol

7. RBREOHRE

MiEEEANRBORER LY, ReARERBCHY
LEBYRORBER L, EEETIZ0023myml, U
B OSomix T B X UHEFET Tl 0.15 mg/ml
L, FREFRREIRERD 12 OBET PEE, 11408
BrEREr L.

8. REHFERIFME

BT ORI, T E 3 FaBEEESS0.1
pgfmliSi B & 5 ICHEEICMA 7. R EAROVER
BEELHE-TTFo, A4 FEREIZEY Y- LD
HOMMER L A2, B UL 3% X LA FBHTH 105
B L7,

9. REEIN

PEBlL7- A5 A FEEAD I B, 10071 v anrbif
OhIReBATA Fi, EROBESHELTLALE
EHRGHhbEVE I a— FELRECHIF L.
REAOSHE, HRREZERZS, WILSHHHR

(MMS) SFED 12 X 2 I ESVTITY, R
BHZVReMMEEOX v v 7, DR, THRL EOR
ERE OFHE LR (polyploid) OHFEIZDNT
BIER U, FAESEEIc oI 1B 2000, S5
FRIZ DTk 13 s00E DS BrEIAII & 94 L 71,

91

10. R &HE

BB, HED X R IR L R L
ILoWT DSTHERIE, BEL MR, BEREOE
e, SRR oHicowTESR L, SBOMERE
FEMCEAL:. LBERE T MR ONREE
IZ0oWT, 74 vy —O exact probability test #EiT &
D, BEEAERRE L SR LR B & NI R
BiENREBEOEEERC T/ HBRYHOREHE
EERBCOVWTOHER, HELY OYEERICRE
vy, Hetn REVE 2 AT 2 M0 o SR AT 5% il % B,
5% DAL 10% RiG% BN, 10% DlEEEHEE L.

BRI UER

BRI L D REETHOREET Table 1 ICRLA.
FRAFN-4- 2 BT ) — NN T 24808 X U748
R L - REEET, REAOEERT B ITER
PERIRL O MBS 1R B R AR bz Ao 7,

RBTRIE I & 2 BT DR R % Table 2 TR
L= 3:AFl-4-2bu7x/7—-NEMET SOmix F
HETT cHEMAEL - SEBEHE (0.15mgm! ) T, #
BLRD9% (gap 28 IREFOEERTFA
Livd, X7z, SOmix EHETF T oBEMEL 5 <To
BENET, BELSHBOW%NAE (zap &) 1TB
BEDHERENA bR, BHOBERFBLNL.

FAFN-4-2 b O T 2 ) — N EREERIIMAL L, B
EROAFHEERIIT{LYE I Ea L, RRBORHELE
1bik & B~ T, MBEHE L MBI TROpHZHIE L
2. ZORE, pHIZ6.87~7906DEENOELZRL, W
LhpHOBTRBD P of. 2T, FERT
FRENPREERFTICBLTE, 3-AF-4-21 1
TN L Aokt ik L
A, R AFN-4.2 b0 T2~ L FENEHFICL ADNA
BEERCEET LOEZEZ BN,

—7, ARBRLIAT L CERI N SEEORER A
VA EIRERERRBRTIE, BHEE, A#EEIEOw
THOBRBRICBVWTHERRERRBRBD O R Do
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Table 1 Chromosome analysis of Chinese hamster cells (CHL) continuously treated with 3-methyl-4-nitropherol** without

59 mix

Concent- Time of No.of No. of structural aberrations No. of cells
Group ration exposure cells Others® with aberrations Polyploid® Judgement®

(mg/ml) (hr) analysed gap ctb ote ¢sb cse [ mul®  total TAG (%) TA (%) (%) SA NA
Control 200 0 0 0 0 0 0 O 0 0 g (00 O (00 025
Solvent” 0 24 200 0O 0o 0 0 0 0 O 0 0 6 (00 0 (00 0.50
MNP 0.006 24 200 0 0 0 0 G 0 0 0 0 0 (00 0 (0.0) 025 - -
MNP 0.012 24 200 0 0 0 0 O 0 O 0 0 0 (00 0 (0O 0.13 - -
MNP 0.023 24 200 I 0 00 0 0 0 1 0 1 (05 0 (00 0.38 - -
MC 0.00005 24 20 7 236 1 0 1 O 103 1] 56 *(28.00 53 %(265) 025 + -
Solvemt? 0 48 200 1 0 0 0 ¢ 0 0 1 0 1 (05 0 (00 0.25
MNP 0.006 48 20 0 0 0 0 0 0 O 0 0 0 (00 0 (0O 000 - -
MNP 0.01 48 200 0 0 0 0 0 0 0 0 0 ¢ (0m» ¢ (0.0 0.38 - -
MNP 0.023 43 200 4 0 0 0O O O 0 4 0 3 (1% 0 (00 013 - -
MC 0.00005 48 200 7 125 0 4 0 O 79 t] 53 ®%(26.5) 51 *(25.5) 0.25 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb @ chromatid break, cte: chromatid exchange, csb : chromosome break, cse:
chromosome exchange (dicentric and ring eic.), f: acentric fragment (chromatid type), mul : multiple aberrations, TAG : total no. of cells with
aberrations, TA : total no. of cells with aberrations except gap, SA : structural aberration, NA : numerjcal aberration, MC : mitomycin C.

1) Dimethyl sufoxide was used as solvent, 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as attenuation and premature
chromosome condensation, were excluded from the no, of structural aberrations. 4) Eight hundred cells were analysed in each group. 5) Ju
dgement was done on the basis of the criteria of Ishidate et al. (1987). * : Significanily different from solvent control at p<<0.05. ** : Purity
was 99.9%.

Table2  Chromosome analysis of Chinese hamster cells (CHL) treated with 3-methyl-4-nitrophenol ** with and without

S§9 mix

Concent- 39 Timeof No.of No. of structural aberrations No. of cells
Group mtion  mix exposure cells Others® with aberrations Polyploid? Judgement®

(mgfml) (hr) analysed gap ctb cte ¢sb cse f mul®  total TAG (%) TA (%) (%) SA NA
Control 200 1 0 0 0 0 0 O 1 0 1 (05 0 (0606 025
Solvent™ 0 — 6-(18) 200 3 000 0 0 O 3 0 3 (LS 0 (0.0 0.38
MNP 004 — 6-(18) 20 2 0 9 0 0 0 O il 0 8 (40) T*(3%5 0.88 - -
MNP 008 — 6-(I18) 200 0 0 0 Q0 O 0 0 0 0 0 (0 0 (00 025 - -
MNP 015 — 6-(18) 200 5 14150 0 0 0O 34 0 IB*( 9.0y 15%( 7.5 0.25 + -
CPA 0.0005 — 6-(18) 200 0 0 0 0 0 0 0 0 0 0 (00 O (00 0.25 - -
Solvent” 0 4+ 6-(18) 200 1 ¢ 6 0 ¢ 0 0 1 0 I (035 0 (0O 0.00
MNP 004 + 6-(18) 200 1011 29 @ O 0 20 10 0 31 *(15.5) 26 *{13.0) .88 * + -
MNP 008 + 6-(18) 200 6 7 33 0 0 0 0 46 0 21 *¥(10.5) 18 *( 9.0) 0.50 + -
MNP 015 + 6-(18) 200 6 9 15 ¢ 0 0 0O 30 0 23 *(11.5) 19 #{ 9.5 0.00 + —
CPA 0.0005 + 6-(18) 200 25 651521 1 0 80 324 0] 125 *(62.5) 121 *(60.5) 0.38 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break, cse :
chromosome exchange {dicentric and ring etc.), f: aceniric fragment (chrematid type), mul ; multiple aberraticns, TAG : total no, of cells with
aberrations, TA : total no, of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide.
1) Dimethy! sulfoxide was used as solvent.  2) More than ten aberrations in 2 cell were scored as 10, 3) Others, such as attenuation and premature
chromosome condensation, were excluded from the no, of structural aberrations. 4) Eight hundred cells were analysed in each group. 5} Ju
dgement was done on the basis of the criterta of Ishidate et al. (1987).  * ; Significantly differen{ from solvent control at p<<0.05. **: Purity was
99.9%.
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OQECD SIDS 3-METHYL-4-NITROPHENOL

SIDS INITIAL ASSESSMENT PROFILE

CAS No. 2581-34-2
Chemical Name Phenol, 3-methyl-4-nitro-
CHq

Structural Formula
HO NO,

CONCLUSIONS AND RECOMMENDATIONS

Potential risk to man is identified due to genotoxicity and thus presumed carcinogenicity, but measures
currently in place reduce risks such that the chemical is of low priority for further work.

SHORT SUMMARY WHICH SUPPORTS THE REASONS FOR THE
CONCLUSIONS AND RECOMMENDATIONS

3-Methyl-4-nitrophenol is a stable solid, and the production volume was 3,300 tonnes/year for 1990 - 1993 in Japan.
The substance is used as an intermediate for the synthesis of pesticides. Based on an infernational information
gathering activity on exposure, 3-methyl-4-nitrophenol has been preduced in two OECD Member countries, i.e.
Japan and Denmark. In Japan, the chemical is manufactured and processed in a closed system, i.e. the produet itself
and all reagents and solvents for its synthesis are handled in perfectly closed tubes and vessels. The synthesis is
operated within the same plant. At the work place, protective clothing, gloves and goggles are used. No consumer
uses are known. Monitoring data in the general environment in Japan (surface water and sediments) are available,
but the substance was not detected in 1984. Regarding ithe Japanese global situation, the predicted worst case
concentration in surface water is 1.7 x 10™ mg/l and the predicted indirect exposure to humans through the
environment was calculated to be 1.4 x 107 mg/man/day (i.e. 2.3 x 107 mg/kg/day). In Denmark, the chemical is
produced, but detailed exposure information is not available, except that there is no consumer use.

For the environment, various NOEC and LCsy values were gained from test results; LCsy = 9.8 mg/l (acute fish);
ECso = 9.1 mg/l (acute daphnia), ECsy = 8.6 mg/l (acute algae), NOEC = 0.78 mg/l (long-term daphnia
reproduction). Therefore, the chemical is considered to be moderately toxic to fish, daphnids and algae. The lowest
chronic toxicity result, 21 d-NOEC (reproduction) of Daphnia magna (0.78 mg/l), was adopted for the caleulation of
the PNEC, applying an assessment factor of 100. Thus the PNEC of the chemical is 0.0078 mg/l. Since the PEC is
lower than the PNEC, the envirenmental risk is presumably low.

The chemical showed genotoxic effects in a chromosomal aberration test ir vitro and in an in vivo micronucleus test.
In a 6 months repeated dose toxicity test, the chemical showed a transient excretion of glucose to urine in the 1500
ppm group, but no other abnormalities were noted. In an OECD preliminary reproductive/developmental toxicity
test, the chemical showed no effect on reproductive ability, organ weight, histopathological appearance of
reproductive organs, delivery and maternal behaviour of dams, viability, clinical signs, body weight change and
autopsy findings for offspring. Also, as repeated dose effect to male rats, decreased locomotor activity, prone
position, bradypnea and thrombus in the kidney, heart and lung were observed in the high-dose group (300
mgkg/day). The NOEL for 6 months repeated dose toxicity was 500 ppm (30.7 mg/kg/day) in both sexes. The
NOEL for reproductive toxicity was 300 mg/kg/day and the NOEL for repeat dose toxicity to male rats in the
preliminary reproductive test was 100 mg/kg/day.

3-Methyl-4-nitrophenol showed genotoxicity in an i vitre chromosomal aberration test. However, this chemical is
used as raw material for the synthesis of pesticides in closed systems, and the results from gathering international
exposure information showed that the production volume is low, and exposure to the general population from the
general environment is currently low. In Japan, the chemical is manufactured and processed in a closed system, i.e.
the product itself and all reagents and solvents for its synthesis are handled in perfectly closed tubes and vessels. The
synthesis is operated within the same plant. At the work place, protective clothing. gloves and poggles are used. The
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OECD SIDS 3-METHYL-4-NITROPHENOL

daily intake of the chemical via the environment was estimated to be 1.4 x 107 mg/man/day (i.e. 2.3 x 107
mg/kg/day) from the result of worst-case calculation using the MNSEM 1451 exposure model. The concentrations in
surface water and sediments were not detectable in a Japanese environmental monitoring program. No consumer
uses have been identified. Although no data on work place monitoring have been reported, voluntary exposure
redueing procedures are in place in Japan. Occupational exposuie seems to be low.

Therefore, 3-methyl-4-nitrophenol is considered as low priority for further work.

NATURE OF FURTHER WORK RECOMMENDED
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OECD SIDS 3-METHYL-4-NITROPHENOL

In an OECD preliminary reproductive/developmental toxicity test in rats at doses of 0, 30, and 300
mg/kg/day, the chemical showed decreased locomotor activity, prone position, bradypnea and
thrombus in the kidney, heart and lung were observed in the high-dose group (300 mg/kg/day) as
repeated dose effect to male rats. NOEL for repeated dose toxicity to male rats in the preliminary
reproductive toxicity test was 100 mg/kg/day.

3.1.3  Mutagenicity
In vitro Studies
Bacierial test

A reverse gene mulation assay was conducted in line with Guidelines for Screening Mutagenicity
Testing of Chemicals (Japan) and OECD Test Guidelines 471 and 472, using the pre-incubation
method. This study was well controlled and regarded as a key study.

3-Methyl-4-nitrophenol showed negative resulis in Salmonella typhimurium TA100, TA1533,
TA98, TA1537 and Fscherichia coli WP2 uvrA at concentrations up to 1.5 mg/plate with or
without a metabolic activation system (MHW, 1993),

Non-bacterial test

A chromosomal aberration test in line with Guidelines for Screening Mutagenicity Testing of
Chemicals (Japan) and OECD Test Guideline 473 was conducied using cultured Chinese Hamster
lung (CHL/U) cells. This study was well controlled and regarded as a key study. Although 3-
methyl-4-nitrophenol showed negative resulls without metabolic activation, positive results were
obtained with metabolic activation (MHW, 1993).

In vivo Studies

In a micronuciens test in mice, a positive result was reported. However, detailed dafa are not
available.

3.14 Toxicity for Reproduction

3-Methyl-4-nitrophenol was studied for oral toxicity in rats according to the OECD Preliminary
reproductive toxicity test at doses of 0, 30, 100 and 300 mg/kg/day. Although this study was
designed to investigate reproductive capability in parental generation as well as development in F,
offspring, parameters to evaluate developmental toxicity were limited to body weights at day 0 and
day 4 after birth, and autopsy findings at day 4.

Effects of the repeated administration on both sexes:

No effects of 3-methyl-4-nitrophenol treatment were revealed in body weight changes, food
consumption or autopsy. One male of the 300 mg/kg group died, and decrease in spontancous
aclivity, prone position and bradypnea were noted in the dead animal and two surviving females of
the 300 mg/kg group. On the basis of ihese findings, NOEL of this chemical was considered to be
100 mg/kg/day for repeated administration toxicity of both sexes in this study.

In effects on reproduction of both sexes and development of the next generation, no effects of this
chemical were detected in reproductive ability, organ weights or histopathological exammation of
the reproductive organs of both sexes, delivery or matemal behavior of dams, viability, general
appearance, body weight changes or autopsy of pups. On the basis of these findings, the NOEL of
this chemical was considered to be 300 mg/kg/day for reproductive/developmental toxicity of both
parent animals and offspring in this study.
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